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PROCEEDINGS  OF  THE  SOCIETY. 

o> 

FIRST  ORDINARY  MEETING. 

Wednesday,  November  20tb,  1872,  Major-General 
F.  Eakdley-Wilmot,  R.A.,  F.E.S.,  Chairman  of 
the  Council,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Adams,  William,  Bow  and  Bromley  Institute,  E. 

Ball,  Edmund  C.,  73,  Strand,  W.C. 

Bayley,  James  Alfred,  28,  Canonbury-square,  N. 

Boor,  Georjre,  1,  Artillery-lane,  Bishopsgate,  E. 

Brayshay,  William  Hutton,  West-view,  Ickley,  York- 
shire. 

Bromfield,  John  Coley,  38,  Eussell-square,  Brighton. 

Carson,  Eev.  William,  Kildwick,  Leeds. 

Chant,  J.  R.,  1,  Ludgate-hill,  E.C. 

Coker,  Frederick,  32,  Cheapside,  E.C. 

Cumings,  Alphious  Charles,  4,  Victoria-road,  Kilburn, 
N.W. 

Davies,  D.  Griffith,  Bridge,  Cardigan. 

De  la  Penha,  Eugene,  19,  Sackville-street,  W. 

De  Wettp,  Augustus,  7,  Catherine- court,  E.C.,  and 
Cross  Deep,  Twickenham. 

Dodson,  Arthur  John,  Penrhyn-lodge,  Cambridge- 
park,  Twickenham. 

Foy,  Rev.  William  Henry,  Barningham-Norwood, 
Holt,  Norfolk. 

Fry,  George,  99,  Ethelburga-house,  70,  Bishopsgate- 
street- within,  E.C. 

Fursey,  Samuel  Dunn,  9,  Buckingham-road,  Shore- 
ham. 

Gadsby,  Alfred,  Lancaster-house,  39,  Finchley  New- 
road,  N.W. 

Galloway,  George  Bell  Errington,  West  Ferry-road, 
Millwall,  E. 

Geach,  Robert  Gichard,  Cragg's-wood,  Rawdon, 
Bradford. 

Gower,  Lord  Ronald  Sutherland  Leveson,  M.P., 
Stafford-house,  St.  James’s,  S.W. 

Guest,  John,  63,  Leadenhall-street,  E.C. 

Haltpenney,  G.  W.,  Lower  Shadwell,  E. 

Harding,  Major  Charles.  F.R.G.S.,  52,  Springfield-road, 
St.  John’s-wood,  N.W. 

Haworth,  Richard,  Manchester. 

Hempleman,  Frederick  Sehaud,  6,  Whalebone-terrace, 
Stratford. 

Henderson,  James,  9,  Mincing-lane,  E.C. 

Ilernamann,  John,  Salvador-house,  Bishopsgate,  E.C. 

Ingledew,  Joseph,  191,  Bishopsgate-street  Without. 


Isaac,  Albert,  27,  Somerford-grove,  Stoke  Newing- 
ton, N. 

Johnston,  David  W.,  Dalriada,  Belfast. 

King,  Nathaniel,  2,  East-street,  Worthing. 

King-Harman,  Captain  W.  H.,  R.A.,  Royal  Artillery 
Institution,  Woolwich,  S.E. 

Lanyor,  Captain  William  Owen,  A.D.C.,  Craigton, 
Kingston,  Post-office,  Jamaica. 

Lees.  Colonel  Nassau,  LL.D.,  Conservative  Club,  S.W. 

Leishman,  John  B.,  26,  Kensington-gardens-square, 
W. 

Lutscher,  Peter,  8,  Austin-friars,  E.C. 

Lyell,  Robert,  30,  Brunswick-gardens,  Campden- 
hill,  W. 

Marks,  Murrajq  395,  Oxford-street,  W. 

Macleay,  Alexander  Donald,  Carlton  Club,  S.W. 

Meakin,  John  Forster,  84.  Baker-street,  W. 

Morgan,  George  Victor,  39,  Blackheath-hill,  Kent. 

Nicholson,  Henry,  3,  Montague-piace,  Russell-square, 
W.C. 

Oswin,  Frederick,  2,  Weymouth-street,  Portland- 
place,  W. 

Page,  Charles  Albert,  38,  Leadenhall-street,  E.C. 

Parry,  Edward,  290,  Camden-road,  N. 

Parsons,  J.  R.,  95,  Wigmore-street,  Cavendish- 
square,  W. 

Partington,  Edw'ard,  Woolfold,  Bury,  Lancashire. 

Phelps,  F.  W.,  10,  Albion-grove,  Barashury,  N. 

Prothero,  Alfred  John,  45,  Great  Marlborough- street, 

W. 

Randle,  Howard,  Buxton  College,  Forest-lane,  West 
Ham,  E. 

Ratcliff,  Daniel  R.,  Mossley-hill,  Liverpool. 

Rau,  Theodor,  148,  Buckiiigham-palace-road,  S.W. 

Renny,  Rev.  James,  M.A.,  Ph.D.,  Barnet. 

Rose,  Henry,  8,  Porchester-square,  W. 

Sadler,  F.  A.  Turnford-hall,  Cheshunt,  Herts. 

Schacht,  Theodor,  Wismar-house,  Lee-terrace,  S.E. 

Seymour,  W.  Digby,  Q.C.,  LL.D.,  2,  Dr.  Johnson’s- 
buildings,  Temple,  E.C. 

Shclford,  William,  7,  Westminster-chamhers,  Victoria- 
street,  S.W. 

Skelton,  Thomas  Alfred,  37,  Essex-street,  Strand,  W.C. 
and  Southampton. 

Smith,  Reginald  Masters,  Queen’s  Bench  Office, 
Temple,  E.C. 

Stewart,  Charles  P.,  92,  Lancaster-gate,  W. 

Thomson,  Walter,  Beheea,  East  Indian  Railway, 
Bengal. 

Vandersee,  Henry,  Clifton-lodge,  Elgin-crescent, 
Notting-hill,  W. 

Wagstaff,  James  Poole,  Highhury-lodge,  Islington,  N., 
and  Manor-park,  Potton,  Bedfordshire. 

Whitehead,  W.  II.,  Ontario-lodge,  10,  Kilburn-priory, 
N.W. 

Williams,  Edward,  23,  Birchin-lane,  E.C. 

Windover,  C.  S.,  32  and  33,  Long-acre,  W.C.,  and 
Sandford-hall,  Huntingdon. 
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Wylie,  Andrew,  Pidnlaws,  Leslie,  Fil’eshire,  N.B. 
Zimd.irs,  Conrad  Edward,  28,  Red  Lion-square,  W.C. 

And  as  Honorary  Corresponding  Members. 

Echegaray,  liis  Excellency  Don  Jose,  K.G.C.,  St.  M. 
and  St.  L.,  Minister  of  Education,  Public  Worlis, 
Agriculture,  Industry  and  Commerce,  Calle  de 
Olozaija,  Ho.  13.  Madrid. 

Eontanals,  The  Most  Illustrious  Don  Antonio  M., 
Director-General  of  Statistics.  Agriculture,  Industry, 
and  Commerce,  Calle  de  Alcala,  No.  7,  Madrid. 
Martos,  His  Excellency  Don  Ciistino,  K.G.C.M., 
LL.D.,  &c.,  Minister  for  Foreign  Affairs,  Calle  de 
Serrano  No.  20.  Madrid. 

Merelo,  His  Excellency  Don  Manuel,  K.G.C.I.C  . &o., 
Under-Secrotary  of  the  Minister  of  Foreign  Affairs, 
Calle  del  Barqiiillo,  No.  13,  Madrid. 

Ritz,  Dr.  Wilhelm  Carl,  12,  Rdmer-strasse,  Bremen. 

The  Chairman  then  gave  the  following 
ADDRESS. 

In  undertaldng  the  duties  of  Chairman  of 
Council,  I labour  under  great  disadvantage  in 
succeeding  one  like  Lord  Henry  Lennox,  M.P., 
who  so  ably  filled  the  post  for  several  years  in 
succession,  and  by  his  zeal  for  the  interests  of  the 
Society,  and  his  po,sition  in  the  Legislature  of  the 
country,  as  well  as  by  his  personal  qualities,  was 
able  to  serve  the  Society  so  efficiently.  I am, 
however,  encouraged  by  knowing  that  the  Council 
is  composed  of  those  that  earnestly  desire  to 
forward  everything  that  falls  within  oui-  legitimate 
sphere,  many  of  whom  have  long  been  connected 
with  it,  and  whose  names  are  associated  with  the 
active  work  carried  on  by  the  Society  for  several 
years  past.  I trust,  therefore,  that  the  coming 
year  may  see  us  following  the  example  of  those 
that  have  preceded  us,  and  effecting  much  for  the 
public  good. 

The  princi}pal  duty  which  devolves  upon  me  at 
this,  the  opening  meeting  of  the  one  hundred  and 
nineteenth  Session  of  the  Society,  is  that  of  laying 
before  you  a statement  connected  with  the 
principal  matters  tliat  the  Council  has  imder  con- 
sideration. Before  doing  so,  I liave  to  follow  our 
established  custom,  and  name  to  you  a few  of  those 
more  or  less  active  members  of  the  Society  whose 
loss  by  death  during  the  past  year  we  have  to 
deplore. 

Among  these  no  name  will  be  more  familiar  to 
members  and  readers  of  the  Journal,  than  that  of 
the  late  Mr.  William  Bridges  Adams. 

As  a youth  he  was  of  delicate  constitution ; 
but,  having  comiJeted  his  education,  he  for  a 
time  found  occupation  in  the  workshops  of 
his  father,  who  was  a carriage  builder  in  Long 
Acre.  He  soon,  however,  left  the  workshop  to 
study  engineering  and  mechanics,  under  the  late 
Mr.  John  Larey,  then  an  active  member  of  onr 
Society,  and  at  a later  period  Chairman  of  the 
Mech.anical  Committee. 

XTnder  Mr.  Larey’s  tliition,  Mr.  Adams  soon  be- 
came thoroughly  familiar  with  the  structure  of 
machinery,  and  the  most  economic  means  of  apply- 
ing it  to  industrial  puiposes.  But  his  health 
failed,  and  he,  as  a last  and  almost  hojieless  re- 
source, left  this  country  for  South  America.  He 
remained  abroad  for  some  years,  and  ultimately 
established  liis  constitution.  While  in  America,, 
Mr.  Adams  taught  the  natives  tlie  English  method 
of  making  candles,  and  ho  treated  tallow  imder 


steam  pressure,  separating  the  stearine  from  the  oil 
and  other  matters.  Long  years  after  his  return  to 
England,  he  saw  a similar  process  patented  and 
applied  to  the  inanufactm-e  of  candles  in  this 
counti'y. 

Mr.  Adams  was  a man  of  keen  observation,  and 
an  original  thinker,  and  much  that  he  S0;W  while 
abroad  he  endeavoured  toapjily  forthebenefit  of  his 
countrymen  at  home.  He  had  especial  sympathy 
vdth  the  labouring  classes,  and  formed  many 
schemes  for  ameliorating  their  condition. 

When  again  settled  in  England,  Mr.  Adams  re- 
commenced carriage  building  ; but  the  railway  era 
was  approaching,  and  as  it  came  on,  he  foresaw 
the  influence  it  was  destined  to  have,  for  a time  at 
least,  upon  his  business,  and  he  accordingly  gave 
up  ordinary  carriage  building  for  the  pmpose  of 
establishing  works  on  a large  scale,  for  the  con- 
struction of  railway  cairiages  and  plant  by  the  aid 
of  machinery.  These  works  he  located  at  Fairfield, 
Bow,  and  there  achieved  some  of  his  greatest  suc- 
cesses, and  met  also  with  his  greatest  misfortmres. 
He  had  the  entire  responsibility  of  the  engineering 
concern  at  Bow,  but  nothing  whatever  to  do  with 
the  monetary  department ; and  without  his  know- 
ledge he  was  made  liable  under  bill  transactions 
for  a sum  of  money  that  utterly  ruined  him.  But 
he  was,  in  the  highest  sense  of  the  word,  a man  of 
honour,  and  met  his  liabilities  by  giving  up  every 
shilling  he  possessed  for  the  benefit  of  his  creditors. 

It  is  due  to  his  memory  to  state,  that  Mr.  Com- 
missioner Fane,  in  delivering  judgment,  said  the 
case  of  Mr.  Adams  was  one  of  great  misfortune : 
he  appeared  to  be  a man  of  great  diligence  and 
talent,  and  of  very  economical  habits,  and  he 
considered  him  as  well  entitled  to  a certificate 
of  the  first  class  as  any  banla-upt  who  had  appeared 
in  liis  court. 

If  there  was  any  one  period  in  the  life  of  Mr. 
Adams,  when  there  was  the  least  trace  of  pride  in 
his  nature,  it  was  only  made  visible  when  circum- 
stances led  him  to  refer  to  the  min  which  had  been 
brought  upon  him,  and  when  he  felt  that  in  passing- 
through  the  fire  he  had  not  sacrificed  the  principle 
of  honesty  and  self-respect  to  that  of  j)ersonal 
aggrandisement. 

During  his  residence  away  from  England  he 
was  more  than  once  in  imminent  peril  of  shiij- 
wreck,  and  his  mechanical  Icnowledge  was  at  times 
brought  to  bear  in  the  relief  of  his  fellow  sufferers. 
It  was  during  one  of  these  occasions  of  peril  that 
he  saw  the  ship’s  carpenter  “fish”  a mast  which 
had  been  splintered  by  the  storm  ; and  while  con- 
ducting his  business  at  Fairfield  Works,  Bow,  he 
invented  tlie  fish-joint  for  rails,  thus  adapting  the 
principle  to  railways  which  he  had  seen  applied  on 
board  ship.  Although  circumstances,  the  par- 
ticulars of  which  he  has  himself  published  in 
ncerinn,  led  him  to  part  with  his  interest  in 
the  fish-joint  for  railways,  so  that  he  never 
obtained  any  advantages  from  it,  yet  others, 
to  whom  he  gave  .shares  in  the  patent,  realised 
large  sums  of  money.  By  this  as  well  as  by  many 
other  inventions,  Mr.  Adams  has  made  the  railway 
world  very  greatly  his  debtor.  He  lias  sowed  in 
that  world  golden  seed  ; while  it  is  a fact  that 
ought  not,  in  justice,  to  be  forgotten,  that  he 
reaped  no  liarvcst.  He  died  a poor  man. 

The  qiiesticn  is  arising  in  many  minds  whether 
it  would  not  be  a just  and  generous  act  on  the  part 
of  the  railway  community,  who  have  reaped,  and 
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will  continue  to  reap,  the  fruits  of  Mr.  Adams’ 
genius  and  labom’s,  to  allow  his  widow  and  children 
to  participate  in  those  fruits ; for  he  might  have 
exclaimed,  in  the  words  used  by  Baskerville,  when 
writing  to  his  friend  Dr.  FranHin,  “ After  having 
obtained  the  reputation  of  excellence  in  the  most 
useful  art  kno^vn  to  mankind,  of  which  I have 
yom-  testimony,  is  it  not  to  the  last  degree 
provoking  that  I cannot  even  get  bread  by  it !” 
Delabere  Eoberton  Blaine  died  on  the  13th  of 
December,  1871,  after  a severe  illness.  He  was  a 
barrister,  and  was  well  known  for  his  sldll  and 
learning  in  all  matters  connected  with  the  law 
I of  copyright.  When  the  Society  took  uji  the 
i question  of  artistic  copyright,  with  a view  to  the 
amendment  of  the  law,  he  j oined  the  Society’s  Com- 
mittee, and  worked  ably  and  energetically  upon  it. 
The  first  bill  was  drawn  by  him  as  a labour  of  love, 
and  ultimately,  after  seven  years  of  continued 
work,  was  taken  up  by  the  government.  Under  the 
able  guidance,  m the  tiouse  of  Commons,  of  the 
present  Lord  Chancellor,  then  Attorney-General, and 
of  Lord  Westbury,  then  Lord  Chancellor,  in  the 
House  of  Lords,  the  Bill  became  law  in  1862,  and 
under  it  copyright  was  secured  for  the  first  time 
for  pictures,  photographs  and  dra-wings,  which,  up 
to  that  time,  had  no  legal  protection  whatever. 
Mr.  Blaine  was  subsequently  made  a county  court 
judge,  and  had  just  been  transferi'ed  from  Lincoln 
i to  Marylebone,  when  he  was  attacked  by  a severe 
illness,  from  which  ho  never  recovered.  He 
became  a member  of  the  Society  of  Arts  in  1857, 
and  soon  after  was  elected  upon  the  Council,  where 
his  sound  judgment  and  independent  views,  coupled 
with  a remarkably  genial  and  courteous  manner, 

’ rendered  his  presence  always  acceptable. 

Sir  Francis  Crossley,  Bart.,  M.P.,  died  on  the 
5th  of  January,  at  his  seat,  Bellevue,  Halifax.  Sii’ 
1 Francis,  the  son  of  Mr.  John  Crossley,  an  enter- 
I prising  carpet  manufacturer  at  Halifax,  was  born 
: in  1817,  and  at  an  early  age  entered  his  father’s 
business,  in  which  he  became  joint-partner  with 
his  brothers,  Messrs.  John  and  Joseph  Crossley. 
These  gentlemen  have  been  great  benefactors  to 
the  town  of  Halifax,  whei’e  they  employ  above 
5,000  workpeople,  and  have  recently  erected  and 
I partially  endowed  an  Orphanage  for  the  mainten- 
ance and  education  of  400  children,  besides  con- 
tributing munificently  to  other  benevolent  under- 
takings. Sii'  Francis  Crossley  presented  to  his 
native  town,  in  1857,  a handsome  park  and 
pleasm-e-ground,  and  he  built  a row  of  almshouses 
for  aged  people,  whose  support  is  provided  for  by 
endowment.  He  was  elected  a member  of  the 
Society  of  Arts  in  1856,  and  co-operated  most  use- 
fully with  the  Council  in  its  action  relative  to  the 
improvement  of  labourers’  dwellings,  a subject  to 
which  he  had  given  great  attention  in  his  own 
district. 

I Colonel  W.  H.  Sykes,  M.P.,  in  ISTovember,  1856, 

! delivered  an  address  in  this  room,  as  Chairman  of 
I the  Council.  The  great  interest  he  evinced  in  all 
I matters  affecting  the  welfare  and  advancement  of 
industry,  both  at  home  and  in  India,  and  the 
I active  part  he  took  in  the  discussion  on  questions 
of  Indian  produce  and  social  advancement  in  this 
room,  made  him  personally  known  to,  and  es- 
teemed by,  many  who  now  hear  me,  while  liis 
fearless  advocacy  of  every  cause  calculated  to  ad- 
vance the  well-being  of  the  community  at  large, 
whenever  an  opportunity  for  so  doing  was  afforded 


him  as  Member  for  Aberdeen,  is  well  known.  He 
was  elected  a member  of  the  Society  of  Arts  in 
1855. 

Richard  Westmacott,  E.A.,  F.R.S.,  inherited  his 
artistic  taste  and  powers  from  Iris  father,  the  cele- 
brated sculptor,  the  late  Sir  Richard  Westmacott. 
Bom  in  London,  in  the  year  1799,  he  was  brought 
up  under  his  father’s  eye,  and  in  1820  he  went  to 
Italy,  where  he  spent  some  five  or  six  years  in 
studying  the  galleries  of  ancient  art.  Soon  after 
his  return  to  England,  in  1827,  he  began  to  exhibit 
at  the  Royal  Academy.  In  1838  he  was  chosen  an 
associate  of  that  body,  to  the  full  honom-s  of  which 
ho  was  admitted  in  1849,  and  ten  years  later  he 
was  ajrpointed  Professor  of  Sculpture.  He  had  re- 
tired some  years  from  the  active  work  of  his  pro- 
fession, but  was  well  Imown  both  as  a lecturer  and 
a ■writer  on  artistic  subjects,  upon  which  he  con- 
tributed largely  to  our  cyclopsedias  and  other 
serial  publications.  In  the  year  1867  he  gave  a 
course  of  Cantor  Lectru’es  before  the  Society,  on 
“ The  History  and  Theory  of  Serdpture,”  which 
many  present  will,  no  doubt,  remember  to  have 
listened  to  with  pleasure. 

Iir  Mr.  C.  H.  Fielder,  a yourrg  member  of  the 
Society,  was  lost  orre  whom  its  sphere  of  action  had 
brorrght  into  activity.  Beirrg  the  secretary  of  an 
Irrdian  tea  company,  he  was,  by  joirrurg  om-  ranks, 
irrdirced  to  seek  our  co-operation  in  promoting  the 
objects  in  which  he  was  interested.  His  corrtribrr- 
tiorr  of  a pajrer  to  orrr  Society’s  JoMrnaZ  led  to  greater- 
attention  being  paid  to  the  scierree  of  tea  cultru-e, 
to  the  improvement  of  tea  rnarruals,  and  the  award 
of  medals  by  this  Society  and  the  Agri-Horticirl- 
tural  Society  of  Berrgal.  His  premature  death 
brought  to  a close  what  promised  to  be  a usefrrl 
career. 

The  late  Samuel  Morse  was  less  corrrrected  -^^itlr 
us,  as  orre  of  the  inventors  of  telegraphic  iin- 
provenrerrts,  tharr  by  the  circumstance  that,  rvherr 
studjdng  irr  tlris  courrtry  in  his  earlier  career  as  an 
artist,  he  received  orre  of  the  prizes  which  the 
Society  had  for  so  lorrg  a period  granted  for  the 
erreouragemerrt  of  art. 

Amorrgst  the  better  kno'wn  of  those  other 
members  whose  loss  the  Society  has  to  deplore, 
relative  to  some  of  whom  rrotices  have  appeared 
frorrr  time  to  time  m the  Journal,  are  Thomas 
Howard,  Joseph  Pease,  Johrr  Platt,  M.P.,  the  Earl 
of  Lorrsdale,  James  Stansfeld,  and  Aldermarr  Hale. 

The  Cantor  Lectrrres,  which  have  become  arr 
irnportarrt  feature  irr  the  Society’s  yearly  actiorr, 
arrd  have,  rright  after  rright,  for  several  Sessions, 
brought  toge-ther  crowded  audierrees  in  this  room, 
will  be  contmrred  this  Session,  and  it  is  ho]red  that 
the  srrbjects  selected  will  prove  not  less  irrteresting 
arrd  irrstructive  than  those  treated  in  former  years. 
It  rrray  be  mentioned,  wdth  some  jrrstifiable  j^ride, 
that  the  srrbstairce  of  orre  of  a past  series  has 
formed  the  text-book  for  the  Gover-rrrrrerrt  exarni- 
natiorrs  in  the  subject  treated,  and  that  of  another 
has  led  to  the  establishment  of  a professorship  at 
the  Royal  Academy. 

The  large  atterrdarree  that  these  lectures  attract 
show  how  highly  the  valuable  labours  of  the  able 
merr  that  have  delivered  thenr  are  appreciated. 
They  forrrr,  in  fact,  a concise  accourrt  of  the  preserrt 
state  of  Imowledge  oir  the  subjects  treated,  arrd 
therefore  cannot  fail  to  be  of  great  urterest  to  our 
members. 

The  first  course  this  Session  will  be  orr  ‘ ‘ The 
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Practical  Applications  of  Optics  to  tlie  Arts  and 
Manufactures,  and  to  Medicine,”  by  Dr.  0.  Meymott 
Tidy,  Joint  Lecturer  on  Chemistry,  and  Professor 
of  Medical  Jurisprudence  at  the  London  Hospital; 
it  will  consist  of  five  lectures,  to  be  delivered  on 
Monday,  the  25th  instant,  and  the  four  subsequent 
Monday  evenings.  Other  courses  will  also  be  given 
during  the  Session ; one,  by  the  Rev.  Arthur  Eigg, 
whose  course  last  Session  on  Mechanism  excited  so 
much  interest,  will  be  “ On  the  Energies  of  Gravity, 
Electricity,  Vitality,  Affinity,  Light,  and  Heat, 
especially  with  reference  to  the  Measurement  and 
Utilisation  of  them.” 

The  Pood  Committee  of  the  Society  has  already 
brought  forward  much  valuable  and  interesting 
information,  and  will  continue  its  labours.  The 
high  price  of  meat  at  the  present  time  renders  the 
subject  of  its  inquiry  just  now  of  more  than  ordi- 
nary importance. 

Count  Rumford,  in  his  essay  on  Pood,  says : — 
“ As  providing  subsistence  is,  and  ever  must  be, 
an  object  of  the  first  concern  in  all  countries,  any 
discovery  or  improvement  by  which  the  procuring 
good  and  wholesome  food  can  be  facilitated  must 
contribute  to  increase  very  powerfully  the  comfort, 
and  promote  the  happhiess  of  society.”  The  Society 
of  Arts  from  its  foundation  has  ever  held  a hke 
opinion,  in  confirmation  of  which  I would  refer 
those  who  do  not  Imow  the  early  history  of  the 
Society’s  labours  to  the  Transactions  which  it 
published  previous  to  its  incorporation  by  Royal 
Charter  in  1847. 

I may,  however,  state  that  the  Society  caused 
our  own  people  to  learn  the  art  of  catching  turbot, 
which  a century  since  they  were  ignorant  of.  The 
turbot  were  caught  on  our  own  coasts  by  the 
Dutch,  by  whom  they  were  supplied  to  the  London 
market. 

The  Society  did  very  much  botli  to  improve  and 
increase  the  supply  of  fish  generally  to  the  London 
markets,  and  upon  this  work  it  spent  several 
thousands  of  pounds.  It  also  spent  large  sums 
upon  the  cultivation  of  root  crops  and  vegetables, 
and  in  the  mtroduction  of  new  sources  of  supply 
it  has  never  ceased  action. 

The  question  of  Pood  Supply  is  not  in  any  degree 
less  important  now  than  at  any  previous  period 
since  the  Society’s  foundation ; and  as  some  atten- 
tion has  been  given  to  the  subject  outside  the 
Society,  during  the  last  four  or  five  years,  I have 
thought  that  it  might  be  well  to  state  briefiy  what 
the  Society  itself  has  done  since  the  new  era  of  its 
existence  was  inaugurated. 

In  1844,  beef  and  mutton  were  mere  refuse  j>ro- 
ducts  in  Australia.  A leg  of  mutton  could  be 
bought  for  Gd.,  and  a barrow  full  of  the  inferior 
joints  for  a like  sum,  indeed  in  some  cases  they 
might  be  had  for  the  trouble  of  fetching.  At 
that  time  sheep  anil  oxen  were  grown  for 
their  wool,  skins,  bones  and  fat ; some  attempts 
were  certainly  made  to  reduce  the  lean  of  meat 
into  a solid  condition  as  a portable  soup,  and  to 
export  it  to  this  country,  but,  previous  to  1845, 
all  these  attempts  failed,  owing  to  the  charring  of 
the  gelatine  in  the  reducing  pans.  In  1844-5,  how- 
ever, the  use  of  the  water-bath  was  introduced, 
and  the  objectionable  burnt  flavour  of  the  concen- 
trated product  was,  to  a large  extent,  got  rid  of  ; 
and  in  1845-G  the  Society  awarded  its  Gold  Isis 
Medal  to  Mr.  G.  Warriner,  for  the  preparation  and 
importation  of  the  essence  of  beef  from  Australia. 


The  essence  of  beef  was  imported  in  the  form  of 
tablets  of  various  sizes,  intended  for  simple  beef- 
soups,  or  in  combination  with  rice,  sago,  tapioca,  and 
other  farinaceous  substances,  vegetables  and  con- 
diments ; little  more  was  then  required  than  to 
dissolve  the  tablets  in  a sufficient  quantity  of 
water,  and  the  soup  was  ready  for  use. 

Like  other  concentrated  meat  extracts,  it  re- 
quired some  little  skill  and  judgment  on  the  pai-t 
of  the  cook,  or  person  using  it,  to  make  it  generally 
acceptable  ; and,  therefore,  though  good  in  itself, 
it  has  not  become,  to  any  appreciable  extent,  an 
article  of  commerce. 

In  1845,  the  year  of  the  terrible  famine  in  Ire- 
land, owing  to  the  failure  of  the  potato-crop,  the 
Society  had  placed  at  its  disposal,  to  be  offered  as 
a prize,  the  sum  of  £105  “ for  the  invention  of  a 
mixture  of  a material  for  a wholesome,  nutritious, 
and  palatable  bread,  to  be  sold  at  a low  price,  and 
used  as  an  economical  substitute  for  wheaten  bread, 
biscuits,  or  potatoes.”  The  prize  was  offered, 
and  the  minutes  of  our  Society  state  that  in 
April,  1846,  a new  sort  of  bread  and  biscuits,  by 
Timothy  O’Brien,  baker,  of  Dublin,  was  received 
by  the  Society  through  C.  E.  Trevelyan,  Esq., 
Secretary  of  the  Treasury  (now  Sir  Charles  Tre- 
velyan). The  Society  had  bread  made  in  London 
by  Mr.  Day,  according  to  the  receipts  furnished  by 
Mr.  O’Brien,  and  the  secretary  reported  that  Mr. 
Trevelyan  had  informed  him  that  Mr.  O’Brien  was 
a highly  respectable  master  baker;  that  he  was 
manufacturing  bread  similar  to  that  sent  to  the 
Society  on  an  extensive  scale ; and  that  he  had 
exerted  himself  in  a very  praiseworthy  manner  to 
endeavom’  to  overcome  the  prejudices  of  the  people, 
and  assist  the  Government  in  their  attempts  to 
alleviate  the  distress  of  the  peasantry  of  Ireland. 

Mr.  O’Brien  submitted  samples  of  broad  of 
various  kmds  to  the  Committee  of  the  Society. 


The  first  sample  was  made  of  white  Indian  meal 
and  wheaten  flour,  the  proportions  being  Gibs,  of 
meal  to  11b.  of  flour. 

The  second  sample  was  made  of  yellow  Indian 
meal  and  wheaten  flour,  in  the  same  proportions. 
The  biscuits  were  of  two  kinds,  made  of  the  same 
materials  and  of  Iffie  proportions  with  the  bread. 

Eighteen  other  j^ersons  also  submitted  samples 
of  breads,  or  sent  in  receipts  for  the  making  of 
bread,  but  no  baker  in  London  would  make  the 
broads  proposed  except  Mr.  Day,  who  made  bread 
after  Mr.  O’Brien’s  receipt. 

After  a lengthy  consideration  of  the  subject,  it 
was  resolved  by  the  Committee  to  award  the  large 
Gold  Medal  of  the  Society  to  Mr.  O’Brien,  in 
acknowledgment  of  the  excellence  of  his  bread, 
and  of  the  merit  of  his  exertions  for  the  promotion 
of  the  same  objects  for  which  the  premium  of  the 
Society  was  originally  offered. 

It  will  be  seen  from  the  foregoing  that,  in  1845, 
Indian  corn  was  not  used  either  in  Ireland  or  this 
country  as  a bread-making  substance  ; and  when  its 
use  was  proposed  during  a period  of  famine,  the 
I people  were  greatly  prejudiced  against  it ; indeed, 

I at  times,  so  great  was  the  excitement  of  the  people 
that  many  refused  to  eat  it.  Since  that  time  the 
use  of  Indian  corn  has  become  almost  universal, 
and  it  may  be  doubted  if  any  baker  could  now  be 
found  in  the  United  Kingdom  who  does  not  use  it 
to  a greater  or  less  extent.  Prejudice  to  bo  over- 
come m reference  to  any  new  food-substance  is  the 
great  difficulty  in  the  way  of  much  being  done 
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that  might  be  done,  and  we  should  not  forget  that, 
even  so  late  as  the  beginning  of  the  present 
century,  the  peasantry  in  some  parts  of  England 
would  not  eat  potatoes. 

A prize  was  also  recommended  to  be  offered  for 
a paper  on  the  mode  of  averting  the  evil  which 
may  arise  from  the  deterioration  of  the  potatoes 
to  be  used  as  seed,  pointmg  out  the  source  from 
which  the  best  seed  may  be  obtained ; and  a short 
address  was  ordered  to  be  prepared,  calling  the 
attention  of  agriculturists  throughout  the  country 
to  the  state  of  the  potato  crops,  and  suggesting 
the  formation  of  local  committees  to  assist  the 
poorer  classes,  and  provide  seed  for  the  next  year. 

The  Society’s  Gold  Medal  was  also  offered  in 
1847-8,  for  the  importation  of  any  new  plants 
likely  to  be  a useful  substitute  for  the  potato  crop ; 
and  the  Society  subsequently  published  an  account 
of  a plant  called  the  “Gold  of  Pleasure,”  or 
Camelina  sativa.  This  plant  is  a native  of  the 
northenimost  parts  of  Siberia,  and  does  not  exhaust 
the  sod  ; it  may  be  grown  after  the  corn  crop,  and 
may  bo  so^vn  with  all  sorts  of  clover.  Mr.  AV. 
Taylor,  F.L.S.,  the  mtroducer  of  the  plant  into 
England,  resolved  to  offer  it  to  the  Irish  farmer, 
in  consequence  of  the  calamitous  state  of  the 
country  from  the  failure  of  the  potatoes,  flax,  and 
other  crops. 

The  Gold  of  Pleasure  is  a cruciferous  plant, 
having  smooth  stalks,  and  the  seed  in  husks,  but 
the  stalk  is  vdthout  fibre  ; its  seed  is  more  valuable 
as  a food  for  cattle  than  Imseed,  and  a fine  oil  is 
produced  from  it.  It  yields  a crop  of  about  40 
bushels  of  seed  per  acre  (see  “Transactions,” 
1846-8,  page  53),  but  no  large  amount  of  attention 
has  hitherto  been  paid  to  its  cultivation,  cither  in 
Ireland  or  in  this  country. 

In  the  address  given  by  the  late  Mr.  Harry 
Chester,  when  acting  as  the  Chairman  of  your 
Council,  at  the  opening  of  the  100th  Session  of  this 
Society,  allusion  was  made  to  the  British  possessions 
and  colonies  as  a source  of  our  food  supplies.  AVliy, 
he  asks,  should  Australia  export  only  the  wool  of 
her  sheep,  and  boil  down  the  carcases  merely  for 
their  fat  ? Is  it  impossible  to  preserve  the  flesh, 
and  to  export  it  in  a satisfactory  condition  to  this 
eomitry,  where  butchers’  meat  is  not  over-abun- 
dant ? 

In  March,  1857,  the  Council  had  placed  at  its 
elisposal,  by  Sir.  AV.  C.  Trevelyan,  Bart.,  the  sum 
of  £70,  to  be  awarded  as  prizes  for  essays  on  the 
“Application  of  the  Marme  Algre,  and  their  Pro- 
ducts as  Food  and  Medicme  for  Man  and  Domestic 
Animals  and  on  the  14th  February,  1862,  a paper 
was  read  before  this  Society,  by  Mr.  Edward  C.  C. 
Stanford,  upon  the  “ Economic  Application  of  Sea- 
weeds.” Previous  to  the  paper  being  read,  the 
Trevelyan  Prize  had  been  awarded  to  Mr.  Stanford, 
upon  the  report  of  the  late  Mr.  Thomas  Graham, 
who,  in  rccommendhig  the  communication  for  re- 
ward, stated  that  though  the  investigations  of  Mr. 
Stanford  did  not  lead  to  the  probable  utilisation  of 
the  algse  of  om-  coasts  as  articles  of  food  for  the 
people ; nevertheless,  the  results  of  his  investigation 
were  of  such  novelty  and  importance  as  to  render  it 
jirobable  that  a new  source  of  industry  would  be 
created  m these  islands. 

In  consequence  of  the  opinion  thus  expressed, 
the  author  of  the  communication  requested  per- 
mission to  withdraw  it  from  the  Society  for  the 
purpose  of  securing,  by  letters  patent,  the  dis- 
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coveries  therein  made  knowm ; this  he  was  allowed 
to  do,  and  works  on  an  extensive  scale  have  ever 
since  been  in  operation  on  the  coast  of  Scotland. 
The  communication  referred  to  will  be  fomid  at 
page  185,  Vol.  X.  of  the  Society’s  Journal. 

The  prize  of  Sir  AV.  C.  Trevelyan  thus  again 
remained  in  the  hands  of  the  Society,  and  the 
Council  were  authorised  to  offer  it  for  award  in 
such  directions  as  they  thought  most  lilcely  to  be 
useful  to  the  community. 

They  accordingly  offered  it  in  the  Session  of 
1863-4,  for  an  analogous  subject,  viz.,  as  a piize  for 
“ Preserved  Fresh  Meat”  in  the  followmg  terms  ; — 
“The  sum  of  £70,  placed  at  the  disposal  of  the 
Council  by  Sir  AV.  C.  Trevelyan,  Bart.,  with  the 
Society’s  Medal,  is  offered  for  the  discovery  of  a 
process  for  preserving  fresh  meat  better  than  by 
any  method  hitherto  employed,  applicable  to  the 
preservation  of  meat  in  countries  where  it  is  now 
almost  valueless,  so  as  to  render  it  an  article  of 
commerce,  and  available  for  stores  on  shipboard.” 

The  Council  from  that  time  has  never  ceased  to 
pm-sue  its  inquiries  in  relation  to  the  food  supply. 
A Food  Committee  was  appointed  in  1866,  and 
year  by  year  it  has  reported  on  the  progress  made 
towards  the  solution  of  that  all-important  question. 
Although  the  Committee  have  not  at  present  felt 
justified  in  recommending  the  award  of  the  prize, 
yet  great  national  good  has  resulted  from  the 
investigations  which  have  been  carried  on,  and 
from  time  to  time  it  has  felt  itself  in  a position  to 
commend  and  recommend  certain  classes  of  pre- 
served food  products,  such  as  the  Australian  meats, 
and  the  Swiss  and  Enghsh  preserved  milks,  which 
were  previously  unlcnown  to  commerce,  for  accept- 
ance by  the  public.  The  people  have  b°en  greatly 
benefited  by  the  yearly  importation  of  Australian 
and  other  preserved  meats  in  tms,  and  the 
increasingly  large  importation  indicates  that 
the  prejudice  against  them  is  passing  away. 
It  is  also  gratifying  to  note  that  a very 
marked  improvement  is  taking  place  in  the  pre- 
paration, due,  it  is  not  unreasonable  to  conclude,  to 
the  labours  of  our  Committee.  The  importation 
of  cooked  meat  does  not,  however,  solve  the  great 
and  important  problem  of  fully  utilising  the  vast 
herds  and  flocks  now  almost  wasted  in  other  parts 
of  the  world. 

The  Council  and  the  Food  Committee  still  look 
forward  to  the  early  solution  of  the  problem  in 
Australia  or  elsewhere,  viz.,  how  to  preserve  meat 
fresh  and  in  carcase  during  its  transport  from 
the  port  of  shipment  to  the  markets  of  this 
country.  The  economical  production  of  ice  or 
its  equivalent  of  cold  has  hitherto  appeared  to 
be  the  chief  obstacle  to  the  realisation  of  the 
desired  I'esult.  When  the  investigation  began,  some 
six  or  seven  years  since,  the  quantity  of  ice  pro- 
duced per  ton  of  coal  consumed  did  not  amount  to 
more  than  four  or  five  tons,  and  the  displacement 
of  cargo  on  ship-board  was  excessive ; but  by 
recent  improvements  in  the  processes  of  evapora- 
tion and  condensation,  that  quantity  of  ice  or  its 
equivalent  has  been  raised  to  15  or  20  tons. 

It  has  been  rej^orted  within  the  last  few  weeks 
that  the  difficulty  in  the  way  of  the  economical  pro- 
duction of  ice  or  its  equivalent  had  been  surmounted 
in  Australia,  and  that  cargoes  of  fresh  carc.ase  meat 
have  been  shipped  from  Australia  to  New  Orleans, 
and  preserved  fresh  during  the  voyage,  notmth- 
standing  that  the  temperature  of  the  atmos- 
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phere  ranged  as  higli  as  90  deg.  The  Council 
hope  to  learn  that  this  statement  is  borne  out  by 
fact,  and  to  find  themselves  in  a position  to  award 
the  prize  so  long  since  offered,  a prize  which  they 
have  now  the  pleasure  of  announcing  has  been 
increased  to  £100,  by  a further  donation  of  £30 
by  Sir  W.  C.  Trevelyan ; to  this  also  will  be  added 
the  Society’s  Gold  Medal. 

While  on  the  subject  of  food,  let  me  point  out 
that  the  International  Exhibition  to  be  held  next 
year  includes  this  as  one  of  its  divisions ; and  at  the 
request  of  her  Majesty’s  Commissioners,  the  services 
of  the  Society’s  Food  Committee  have  been  enlisted 
on  behalf  of  this  section  of  the  Exhibition,  the 
particular  portion  undertaken  by  the  Society  being 
that  of  ‘ ‘ grocery,  drysaltery,  and  preparations  of 
food,”  the  other  portions  being  in  the  charge  of  the 
Eoyal  Agricultural  Society  and  the  Eoyal  Horti- 
cultural Society.  In  order  the  more  effectually  to 
secure  a complete  representation  of  this  class  of 
objects,  the  Food  Committee  has  sought  and 
obtained  the  assistance  of  a numerous  body  of 
gentlemen  specially  conversant  with  the  various 
articles  of  commerce  included  in  this  section.  A 
strong  Committee  of  Advice  has  been  formed, 
through  whom,  it  may  be  confidently  expected,  a 
valuable  and  instructive  collection  vull  be  obtained, 
and  a display  prepared  that  will  exercise  an  im- 
portant influence  in  promoting  an  improved  supply. 

Great  changes  have  already  been  made  during 
the  past  two  years  in  relation  to  the  structure  and 
use  of  our  common  roads,  and  long  and  im- 
portant discussions  have,  from  time  to  time,  taken 
place  in  this  room  as  to  the  expediency  of  introduc- 
ing tramways  on  the  roads  of  our  principal  cities 
and  towns.  The  question  of  expediency  has  now 
been  settled  by  the  fact  that  tramways  have  been 
introduced,  and  are  at  work  in  London  and  in  many 
other  parts  of  the  country,  and  some  attempts  have 
been  made  to  combine  the  system  of  tramways 
with  an  improved  construction  of  the  road  surfaces 
themselves. 

Much,  however,  still  remains  to  be  done  before 
we  shall  attain  to  a perfect  combination  of  rail  and 
road  surfaces.  Asphalt,  tar-concrete,  wood,  stone- 
pitching, macadam,  and  iron  have  all  been  tried, 
separately,  or  in  combination  with  the  iron  trams  ; 
out  until  we  obtain  a good  durable  surface,  capable 
of  general  and  economical  application,  we  can,  it  is 
to  be  feared,  do  but  little  to  improve  the  cleanliness 
of  our  streets  and  roads. 

The  questions  of  the  surface-covering  of  road- 
ways, carriage-ways,  and  foot-pavements,  involve 
those  of  the  economy  of  tractive  force.  They 
also  involve  many  sanitary  questions — as  to  the 
dust  and  dirt  produced,  and  the  means  of 
cleansing,  which  have  yet  to  be  determined  for 
the  guidance  of  Local  Administrations.  In  re- 
ference to  these,  the  Council  has  voted  a sum  of 
money  for  the  determination  by  a dynamometer 
of  the  different  tractive  forces  required  on  different 
soi’ts  of  pavement — the  old  granite  pavements, 
boulder  and  macadam,  and  wood,  and  the  different 
species  of  asphalt  pavement.  Our  meml^er,  Mr. 
Amos,  who  has  had  great  experience  in  the  use  of 
the  d^uianometer,  has  liberally  mrdortaken  to  con- 
duct these  trials  for  the  Society.  I regret  to  say  that 
he  has  had  a serious  illness,  which  has  delayed  these 
trials,  but  he  is.  happily,  now  recovering,  and  hopes 
to  enter  upon  them  shortly.  The  new  and  improved 
machine  to  be  used  in  the  expemnents  is  now  com- 


pleted. The  investigation,  being  confined  to  the 
ordinary  conditions  of  roadways  in  towns,  presents 
few  difficulties,  and  is  likely  to  be  attended  with 
more  correct  results  than  if  an  attempt  were  made 
to  determine  the  larger  question  of  draught  upon 
all  surfaces  and  declivities.  Should  the  system  of 
asphalt  paving  become  common,  we  may  hope  for 
a very  great  improvement  in  the  comfort  and  con- 
venience of  omnibuses  and  other  public  carriages. 

The  Council  have  also  taken  steps  to  obtain 
analyses  of  the  mud  produced  by  the  concussion  of 
vehicles  on  the  different  sorts  of  jpavements,  which 
may  be  said  to  be  analyses  of  the  different  sorts  of 
dust  generated  by  vehicular  traffic,  and  inhaled  by 
the  population,  as  well  as  spread  over  their  skins. 
An  analysis  of  the  mud  from  the  old  granite  pave- 
ment in  the  City  gave  more  than  50  per  cent,  of 
horse  dung,  17  per  cent,  of  abraded  ii-on,  and  the 
rest  a mixture  only  too  likely  to  be  conducive  to 
disease  of  the  tuberculous  organs.  Flow  this  com- 
position is  produced  by  the  percussive  force 
brought  to  bear  on  the  several  descriptions  of 
pavements,  will  be  shown  by  analyses  which 
the  Council  propose  before  long  to  have  com- 
pleted. Corresponding  experiments  are  promised 
us  from  Paris,  to  be  made  at  the  Arts  et  Metiers, 
by  Mons.  Tresca,  of  the  Institute. 

And  here  I would  take  occasion  to  refer  to  a 
bequest  by  our  late  member,  Mr.  Thomas  Howard, 
of  £500,  which  the  Society  has  recently  received, 
and  the  interest  of  which  is  to  be  applied  “ for 
the  purpose  of  presenting  periodically  a jorize 
or  medal  to  the  author  of  a treatise  on  the 
properties  of  steam  generally,  or  any  of  them  par- 
ticularly, as  applied  to  motive  power,  or  it  may  be 
of  ail’  or  permanent  gases,  orvapours,  or  other  agents 
so  applied,  or  to  the  invention  of  some  new  and 
valuable  process  relating  thereto.”  The  Council 
has  accordingly  included  in  the  list  of  premiums 
which  it  is  preparing  for  issue,  a prize  in  accordance 
with  Mr.  Howard’s  bequest,  and  it  is  to  be  hoped 
that  the  attention  of  men  of  science,  engineers,  and 
others,  will  be  directed  to  the  solution  of  the 
problem,  how  a motive-power  engine  can  be  con- 
structed so  as  to  admit  of  its  being  used  as  a trac- 
tive power  on  the  tramways  of  our  common  roads 
without  creating  a nuisance,  and  with  safety  and 
advantage  to  the  public  generally. 

Had  the  conclusions  enunciated  in  the  discus- 
sions of  the  Society  on  the  expediency  of  the 
adoption  of  telegraphic  communication  as  pari  of 
the  postal  system  of  the  country,  been  acted  upon 
when  attention  was  claimed  and  due  for  examina- 
tion and  action,  an  immense  sum  of  money 
would  have  been  saved  to  the  public,  who  might 
by  this  time  have  had  the  advantage  of  sixpenny 
telegraphic  rates,  such  as  those  long  enjoyed, 
with  immense  advantage  to  Arts,  Manufactures, 
and  Commerce,  in  Switzerland,  Belgium,  and 
Germany.  The  same  conclusions  had,  it  appears, 
been  form  ularised  and  presented  for  attention  within 
the  department  itself , but  without  effect.  Now  every 
year’s  inattention  and  delay  maybe  said  to  have  cost 
the  public  not  less  than  half  a million  of  money, 
until  the  adoption  of  the  principles  in  question,  as 
respects  the  inland  telegraphs.  The  identical 
princijjles  are  applicable  to  the  ocean  telegraphs, 
and  it  is  to  be  remembered  that  there  is  a similar 
large  cost  accruing  during  the  delay  of  the  adop- 
tion of  those  same  prmciples,  an  adoption  which,  if 
we  arc  to  keep  pace  with  Contiiieutal  states,  may 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  November  22,  1872. 


be  declared  inevitable.  In  the  former  case  it 
was  lei^rcsented  that  the  government  could  do 
wbat  trading  companies  could  not  do  ; that  the 
government  could  utilise  numerous  existmg  pjostal 
offices,  and  an  immense  postal  service ; that  it 
could  make  extensions  of  stations  with  a profit, 
or  at  the  cost  of  the  service,  which  the  trading 
companies  could  not  do  without  loss ; that  it  might 
make  reductions  of  tariffs,  and  sustain  temp>oraiy 
reductions  of  income,  which  could  not  be  done  by 
trading  companies  ; that  it,  by  unity  of  manage- 
ment, as  well  as  by  utilising  existing  establish- 
ments, could  effect  savings  wliich  might  be  divided 
between  the  public  and  the  shareholders.  All  this, 
which  was  done  in  respect  to  the  inland  telegraphs, 
is  incontestably  ap>plicable  to  the  ocean  telegraphs. 
These  changes  were  indeed  comprehended  in 
the  original  scheme,  but  were  left  out  for  want  of 
time.  It  is  to  be  borne  in  mind  that  the  saving  of 
time  by  the  inland  telegraphs  is  of  hours  and  days, 
but  by  the  ocean  telegraph  of  weeks  and  months  ; 
and  social  messages  being  comparatively  few,  or  of 
no  account,  in  ocean  telegraphy,  it  may  be  set 
down  that,  as  a rule,  every  telegram  moves  at  least 
one  transaction  in  manufactm-cs  and  commerce, 
and  that  this  new  power  of  movement  is  applicable 
to  iipwards  of  six  hundred  millions  aimually  of 
imports  and  exports.  The  chambers  of  commerce 
will  appreciate — have,  for  the  most  part,  appre- 
ciated— the  importance  of  the  movement  under- 
taken by  the  Society. 

The  following  declaration  has  already  been  signed 
by  more  than  forty  merchants,  shipowners,  and 
others  in  support  of  the  movement : — ■ 

“ AVc,  the  imdersigned  meroliants,  shipowners,  shipbrokers, 
<aud  agents,  trading  as  hereunder  stated,  are  of  opinion  that 
it  is  necessary  for  the  improvement  of  commerce,  that,  as 
proposed  liy  the  Society  of  Arts,  the  ocean  telegraphs  should 
be  taken  by  the  government  as  part  of  the  general  postal 
system  of  the  empire,  to  be  used  at  lower  rates  of  charge 
than  those  now  made  by  the  trading  companies.  And 
we  express  our  coniident  belief  that  at  such  lower  rates  as 
have  l>een  pr-oposed  to  begin  with,  of  one  shilling  a word  to 
Canada,  or  British  North  America,  and  to  the  United  States, 
and  at  2s.  6d.  per  word  for  messages  to  India  and  to  the 
Australian  colonies  and  New  Zealand,  we  should  expend  a 
greater  amount  of  money  than  we  now  do  in  ocean  telegraph 
messages.” 

It  may  have  been  in  pursuance  of  sucb  .an  opinion 
that  some  of  tbe  companies  bave  already  adopted 
a system  of  word  telegraphs,  whicb  is  a check  to 
the  practice  of  “ packing  ” — a practice  created  by 
dear  rates.  When  the  colonies  are  made  aware  of  the 
movement  and  its  objects  and  means,  they  cannot 
hesitate  to  join  it.  The  charge  for  Australian 
telegrams  of  £9  a message  is  one  that  must  be  pro- 
hibitory of  .almost  all  social  messages,  .and  of  .all 
but  messages  for  the  largest  transactions. 

Lord  Henry  Lennox,  in  the  House  of  Commons 
last  session,  gave  notice  of  a motion  for  a committee 
on  the  subject,  and  will  doubtless  continue  to  press 
the  question  forward  next  session  of  Parliament. 

The  Council  have  reason  to  hope  that  the  actual 
estaljlishment  of  national  scholarships  for  music, 
to  bo  competed  for  in  m.any  of  the  counties  of  the 
United  Kingdom,  will  t.ake  place  in  the  course  of 
the  ensuing  year.  Prom  the  bst  of  upwards  of  80 
subscribers  may  be  named  the  following  ; — Sir 
Titus  Salt,  Bart.,  has  promised  to  devote  £1,000 
to  the  foimdation  of  a scholariship,  when  the 
National  Tr.'iining  School  for  Music  is  established, 
to  be  called  the  Saltaire  Scholarship.  Mr.  Frank 


Morrison  will  subscribe  £50,  for  five  years,  for  an 
Invemesshire  Scholarship.  Mr.  C.  Minton  Camp- 
bell will  give  £50,  for  five  j^ears,^  for  a Stafford- 
shire Scholarship.  Mr.  Hawkshaw,  C.E.,  promises 
£25,  for  five  years,  for  a Sussex  Scholarship.  Mr. 
H.  A.  Hunt  imoinises  a donation  of  £100.  The 
Marquis  and  Marchioness  of  Westminster  will  sub- 
scribe £ 1 5 annually.  The  Marquis  and  Marchioness 
of  Lansdowne,  £5  5s.  annually.  The  Musical 
Comnnttee  will  be  requested  to  advise  in  reference 
to  the  necessary  details  for  regulatmg  the  holding 
of  these  scholarships,  and  the  Council  have  special 
satisfaction  in  announcing  that  H.E.H.  the  Duke  of 
Edinburgh  is  personally  interesting  himself  in  the 
plan. 

Although  the  Cotton  Supply  Association  of 
Manchester  has  seen  fit  to  bring  its  labours  to  a 
close,  after  a career  of  great  utility,  there  still 
remains  much  to  be  done  for  the  promotion  of 
cotton  culture.  The  same  reasons  which  prompted 
the  formation  of  that  association,  long  before  the 
American  war,  still  exist,  aird  the  cultmre  of  cotton 
is  far  from  having  reached  its  proper  extension  in 
India,  Queensland,  and  oim  other  colonies,  countries 
in  the  development  of  which  our  Society  has 
always  taken  great  interest. 

The  Coimcil  will  endeavortr  to  supply  that 
organisation  which  may  be  necessary,  and  that 
may  perhaps  best  be  done  by  the  formation  of  a 
Cotton  Supply  Committee. 

The  Council  readily  consented  to  give  the  co- 
operation of  the  Society  to  the  Cotton  Department 
of  this  year’s  International  Exhibition,  .and  it  is 
in  a great  degree  by  this  means  that  the  successfid 
display  of  raw  materi.al  in  every  shape  was  effected, 
and  particularly  in  the  large  collection  of  living 
plants.  This  latter  feature  has  given  an  example 
which  it  is  hoped  will  be  successfully  followed  in 
the  next  year’s  exhibition  of  silk,  when  the 
h.atching  of  many  varieties  of  worms  can  be 
observed  on  the  .spot. 

The  India  Committee  and  Silk  Supply  Com- 
mittee will  still  continue  to  occupy  themselves 
with  their  respective  subjects.  Great  attention  is 
being  given,  both  in  Australia  and  at  the  C.ape  of 
Good  Hope,  to  silk-growing.  L.ast  year,  it  will  be 
remembered,  the  Society’s  Gold  Medal  was  bestowed 
on  Mr.  Chubb,  for  silk  cocoons  grown  in  Queens- 
land, the  quality  of  which  met  with  high  approba- 
tion from  the  Macclesfield  Chamber  of  Commerce. 
Information  has  just  reached  the  (Society  of  samples 
wliich  have  lately  been  sent  over  from  the  Cape  of 
Good  Hope,  the  qu.ality  of  which  is  spoken  of  in 
the  highest  terms  of  commendation  by  the  manu- 
facturers of  Macclesfield.  The  formal  report  is 
expected  very  shortly,  and  will  be  published  in 
the  Journal.  One  of  the  great  difficulties  the 
silk  grower  has  of  late  had  to  contend  with  is 
the  silk  worm  disease  and  the  difficulty  of  obtain- 
ing eggs  uncontaminated  with  it.  The  world  is 
ransacked  for  healthy  seed,  as  it  is  termed  ; and 
how  to  breed  healthy  womi sis  a great  desideratum. 
An  enterprising  lady,  a Queensland  colonist,  has 
Lately  come  to  Europe  in  search  of  a solution  of 
this  problem,  .and  has  just  gone  back  vdth  informa- 
tion, by  means  of  which  she  hopes  to  render 
Queensland  a som’ce  from  whence  we  may  expect 
to  draw  our  supplies  of  healthy  seed.  It  appears 
that,  after  repeated  unavailing  attempts  in  various 
directions,  she  heard  of  a gentleman  in  Switzer- 
land who  had  suceeded  in  so  treating  the  worms  as 
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to  reach  the  object  sought.  She  at  once  placed 
herself  in.  communication  with  him,  and  having 
made  herself  thoroughly  acquainted  vsdth  the 
system  employed,  has  gone  back  to  the  colony  to 
carry  it  out,  in  full  confidence  that  in  a short  time 
success  in  this  direction  will  crown  her  efforts. 

The  success  of  the  Society’s  exertions  in  obtaining 
the  constitution  of  an  agricultural  and  industrial 
organisation  of  the  government  departments  in 
India,  will  render  the  study  of  the  various  pro- 
ducts of  oiu-  empire  of  more  importance,  and  give 
scope  for  the  exertions  of  our  India  Committee. 
One  advantage  resulting  from  our  labours  is  that, 
by  means  of  the  correspondents  of  Indian  journals 
in  London,  the  various  objects  discussed  are  widely 
made  known  to  those  locally  interested  by  the 
press  of  India. 

The  subject  of  fibres  is  one  of  great  importance 
in  reference  to  the  supply  of  raw  material  for 
various  manufactures,  and  the  Council  will  con- 
tinue to  give  to  it  the  same  active  attention  as 
during  late  years,  and  they  trust  the  efforts  they 
have  made  in  Turkey  will  lead  to  practical  results. 

The  action  of  the  Society  in  respect  of  improving 
the  convenience  and  acconnnodation  of  steamers 
employed  in  the  Channel  passage,  has  stirred  up  a 
great  amount  of  feeling  in  favom  of  the  object ; 
and  this  not  only  among  the  general  public,  which 
suffers  so  much  from  its  horrors,  but  among  those 
coimected  with  and  interested  in  the  existing 
arrangements.  It  is  hoped  that,  without  waiting 
for  the  long-talked-of  improvement  of  the  French 
harbours,*  much  maybe  done  in  the  wmy  of  general 
arrangement,  and  ventilation,  and  shelter,  that 
will  materially  add  to  the  comfort  of  passengers. 

The  Council,  by  special  invitation  of  one  of  their 
members,  Mr.  Bessemer,  visited  that  gentleman’s 
house  on  the  9th  inst.,  to  witness  a series  of  ex- 
periments, made  with  a working  model  of  his  in- 
vention for  overcoming  the  effects  of  the  motion 
of  vessels  at  sea.  The  success  which  has  already 
attended  Mr.  Bessemer’s  endeavours  to  effect  im- 
provements in  various  branches  of  industry,  leads 
to  the  hope  that  he  will  ultimately  succeed  in  ac- 
complishing the  object  in  view. 

The  proposals  of  Captain  Dicey  and  of  Mr. 
Mackie,  for  modifjdng  the  structure  of  vessels,  are 
also  being  watched  with  great  interest  by  the 
Council,  who  are  glad  to  find  that  the  South- 
Eastern  Railway  Company  have  already  placed  an 
improved  vessel  on  the  Channel,  by  which  the  com- 
fort of  passengers  is  increased. 

The  great  success  which  attended  the  Review 
of  Schools  held  last  summer,  under  the  inspec- 
tion of  H.R.H.  the  President  of  the  Society,  and 
the  gratification  which  was  afforded  by  it  to  the 
boys,  make  the  Council  deprecate  the  idea  of  not 
carrying  out  the  same  plan  during  the  next  season  ; 
but  the  expense  attenchng  it  is  such  that  unless 
special  contributions  are  made  for  the  purpose, 
they  will  hardly  be  justified  in  doing  so.  Those 
in  charge  of  schools  where  drill  is  sytematically 
carried  on,  cordially  agree  in  its  groat  value  as  a 
means  towards  the  cultivation  of  mental  and 
moral  discipline,  and  it  is  to  be  hoped  that  this 
displajr  of  what  is  being  done  in  this  direction  may 
continue  to  be  brought  before  the  public. 

A conference  was  held  in  August  last,  under 

♦ By  the  Parlianientary  notices  just  issued,  tliere  nppears  one  by 
the  South-Eastern  Railway  (‘nnipany,  to  empower  them  to  raise 
capital  for  the  improvement  of  Boulogne  liarbour. 


the  presidency  of  H.R.H.  Prince  Arthur,  well 
attended  by  eminent  manufacturers  and  mem- 
bers of  City  Companies,  to  consider  the  im- 
portant question  of  Technological  Examinations, 
and  the  Society  has  this  year  undertaken  to 
inaugurate  a system  which  will,  perhaps,  ulti- 
mately supersede  the  system  of  examinations 
established  at  the  instance  of  the  late  Mr.  Harry 
Chester.  These  latter  it  had  been  the  intention  of 
the  Council  to  discontinue  this  Session ; but  they  re- 
ceived from  several  of  the  principal  Institutions  in 
Union  with  the  Society  so  earnest  an  appeal 
against  this  course,  that  they  decided  to  retain  a 
certain  number  of  the  subjects  for  next  year. 
The  establishment  by  the  government  of  examina- 
tions for  the  National  Schools,  and  by  the  Univer- 
sities of  Oxford  and  Cambridge  of  their  local  ex- 
aminations, will  no  doubt  ultimately  render  further 
action  on  the  part  of  the  Society  in  the  same 
direction  unnecessary.  The  Council  is  now,  there- 
fore, turning  its  attention  to  the  development  of 
such  a system  of  examinations  as  shall  tend  to 
promote  an  extended  technical  knowledge  of  the 
arts  and  industries  of  the  country,  and  thereby 
give  rise  to  a further  development  of  commerce. 
In  many  of  the  continental  cities  trade  schools 
exist,  but  in  England  we  have  not  hitherto  pos- 
sessed any  such  institutions,  if  we  except  the  School 
of  Mines  and  the  College  of  Chemistry. 

The  want  of  such  schools  is  daily  making  itself 
more  and  more  felt  in  each  of  our  manufacturing 
centres,  and  it  is  the  desire  of  the  Council  to  inau- 
gurate such  a system  of  action,  through  the  Union 
of  Institutions,  as  may  ultimately  lead  to  that  being 
done  in  relation  to  industry  which  has  been,  or  is 
being,  done  for  the  general  education  of  the  future 
workpeople  of  the  United  Kingdom. 

With  the  help  of  committees  of  gentlemen 
specially  conversant  with  various  branches  of 
manufacture,  the  Council  has  already  prepared 
programmes  explaining  the  mode  in  which  it  is 
proposed  to  hold  examinations  in  the  art  and 
technology  of  the  manufactures  of  cotton  and 
paper  ; and  similar  programmes  for  silk,  steel  and 
carriages  are  in  cor  rse  of  preparation.  I may 
mention  that  these  ixaminations  will  be  divided 
into  three  parts.  Tho  first  includes  those  branches 
of  science,  a knowledge  of  which  is  considered 
requisite  as  a foundation  for  sound  technical  in- 
struction, taking  into  consideration  the  present 
limited  opportunities  for  obtaining  a scientific 
education  in  this  country.  The  second  part  relates 
to  the  technology  of  the  manufacture,  or  the 
special  application  of  the  various  branches  of 
science  to  it,  and  the  third  to  the  practical  skill  in 
the  manufacture  itself. 

The  requisite  Imowledge,  as  respects  the  first 
part,  will  be  tested  by  the  May  Examinations  of  the 
Science  and  Art  Department,  while  for  the  second, 
technology,  special  examination  papers  will  be  set. 
The  practical  skill  will  be  judged  by  the  returns  of 
the  candidates’  employment  m the  manufacture 
itself. 

These  technological  programmes  willbe  circulated 
in  the  various  centres  of  industry,  and  the  ComicO. 
hope  this  Session  to  make  a beginning  with  some, 
at  least,  of  the  manufactures  just  mentioned ; hut 
the  system  is  as  yet  so  new,  and  the  technical  edu- 
cation of  the  English  artisan  so  imperfect,  that  they 
are  not  sanguine  of  obtaining  a large  number  of 
candidates  the  first  year. 
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The  Council  have,  from  time  to  time,  had  under 
their  consideration  the  improvement  of  the  Journal, 
and  now  contemplate  some  alterations,  which,  they 
hope,  will  render  it  more  interesting  and  instructive, 
as  well  as  more  attractive  in  type  and  appearance. 
It  must  be  remembered  that  the  Journal  is  princi- 
pally a record  of  the  Society’s  proceecbngs,  and 
forms,  at  the  end  of  each  year,  the  volume  of 
“ Transactions.”  All  other  matter  is  subordinate 
to  this,  and  has  to  take  its  chance  of  the  varying 
amount  of  space  in  any  week  which  the  Society’s 
proceedings  proper  leave  available  for  it.  The 
Journal  in  no  way  competes,  nor  is  it  intended  to 
Compete,  with  commercial  jounrals,  which  can 
readily  devote  a definite  number  of  pages  to  each 
class  of  subject  with  which  they  undertake  to  satisfy 
the  tastes  of  a numerous  body  of  readers. 

The  catalogue  of  the  library  has  been  re-ari’anged 
in  a more  convenient  form  for  reference,  and  about 
two  thousand  additional  entries  have  been  inserted. 
This  will  show  that  we  possess  many  valuable  books 
comiected  with  our  work,  and  that  a most  useful 
institution  is  available  for  the  information  of  the 
members. 

Through  Sir  William  Bodkin,  from  a gentle- 
man who  does  not  wish  bis  name  to  appear,  the 
Council  has  received  the  very  liberal  offer  of  £500, 
to  be  used  in  such  a way  as  they  may  consider 
best,  for  some  means  of  economising  the  use  of 
coal  for  ordinary  domestic  purposes,  without 
diminishing  its  efficiency. 

The  great  rise  in  the  jn’ice  of  coal  has  again 
brought  this  question  more  prominently  before 
the  public,  and  the  Council  camiot  but  express 
their  admiration  of  the  practical  philanthropy 
which  has  urged  a private  inffividual  to  contribute 
so  handsomely  towards  an  attempt  at  its  solution. 
It  is  not  intended  to  entertaui  any  proposals  which 
are  suitable  only  for  the  mansions  of  the  rich,  or 
have  relation  to  cooldng  for  large  numbers,  but 
rather,  taldng  a room  as  the  place  for  experiment, 
to  offer  prizes  for  grates  suitable  for  existing 
chimneys,  which  shall  fulfil  the  conditions  of 
warming  and  ventilating,  or  of  cooking  in  combi- 
nation with  these.  But  though  thus  inviting  the 
manufactirrers  of  grates,  among  others,  to  compote, 
it  is  obvious  that  .any  widely-spread  and  real  im- 
provement depends  mainly  on  the  designers  and 
builders  of  houses.  Year  after  year  we  hear  of  the 
same  result,  owing  to  the  extravagance  and  waste 
cf  valuable  material,  in  producing  a miserable 
substitute  for  warmth  and  comfort  in  ordinary 
dwellings,  and  year  after  year  we  see  the  same 
type  of  enormous  fire-places  and  chimneys,  in  m.any 
cases  constructed  without  even  the  application  of 
the  form  which  experience  shows  to  be  the  best, 
rising  up  on  every  side.  However  much  we  may 
hope  that  builders  will,  some  day  or  other,  have 
the  courage  to  strilte  out  a new  line  altogether,  we 
can  only  at  present  advise,  with  rog.ard  to  the 
money  entrusted  to  us,  that  it  be  awarded  in  con- 
nection with  the  arrangement  of  houses  already 
built,  and  that  the  improvements  should  be  of  such 
a character  that  the  dwellmgs  of  the  many  should 
be  able  to  profit  by  them. 

While  upon  the  subject  of  prizes  given  by  in- 
dividuals to  the  Society  for  special  objects,  I may 
again  refer  to  the  bequest  of  Mr.  Thomas  Howard 
and  to  the  food  prize  offered  by  Sir  Walter  Trevelyan, 
as  it  gives  me  the  opportuity  of  pointing  out  how 
much  the  Society  is  indebted  to  the  liberality  of 


its  members,  and  of  expressing  a hope  that  some 
of  those  interested  in  any  particular  inquiry  will 
follow  such  noble  examples. 

The  Albert  Grold  Medal,  established  in  memory 
of  H.E.H.  the  Prince  Consort,  President  of  the 
Society  during  eighteen  years,  is  awarded  annually 
for  “ distinguished  merit  in  promoting  Arts, 
Manufactures,  or  Commerce.”  As  you  are  aware, 
this  medal  has  just  been  awarded  to  a gentleman 
whoso  name  is  well  known  among  the  skilled  and 
enterprising  of  all  nations  for  his  improvements  in 
the  manufacture  of  steel — improvements  which 
have  redounded,  not  only  to  his  own  personal 
advantage,  to  the  national  wealth  and  the  national 
honour  (for  a nation  is  honoured  in  the  honoiuable 
success  of  her  sons),  but  also  to  the  benefit  of  all 
countries  where  arts  and  manufactures  are  in  use. 

The  Gold  Medal,  in  furtherance  of  the  terms  of 
Dr.  Pothergill’s  will,  is  this  year  offered  for  the 
production  of  an  incombustible  paper,  so  as  to 
render  the  ledgers  of  commercial  men,  barQmrs,  &c., 
ordinarily  indestructible  by  fire. 

The  Silver  Modal,  in  furtherance  of  the  will  of 
Mr.  John  Stock,  is  this  year  offered  to  female 
artists,  for  the  best  cameos  designed  and  executed 
on  any  of  the  shells  ordinarily  used  for  that  pur- 
pose. 

I may  mention  that  the  Council  offer  the  fol- 
lowing prizes  for  improved  cabs,  the  terms  con- 
nected with  which  have  already  been  published ; — 

One  prize  of  £60  for  the  best-improved  cab  of 
any  description. 

Two  prizes  of  £20  each  for  the  two  next  best. 

Two  prizes  of  £10  each  for  two  next  best. 

It  will  not  be  out  of  place  to  mention  hero  that 
the  Council  have  aijpointed  a committee  to  con- 
sider the  conditions  imder  which  the  Gold  Medal  of 
the  Society  may  be  awarded  for  the  best  steel  ex- 
hibited in  the  International  Exhibition  ui  1873. 
Though  aware  of  the  very  great  difficulty  and  care 
required  in  submitting  any  material  to  such  tests 
as  shall  fmaiish  a reliable  conclusion  as  to  its  real 
properties  and  value  for  commercial  purposes,  the 
Council  expect  that  some  valuable  data  vdll  be 
obtained  from  the  experiments  to  be  made  on  the 
various  samples. 

The  Council  wdll  shortly  issue  a list  of  subjects 
for  premiums,  and  in  asking  for  comimmications 
upon  them,  it  is  aware  that  some  of  the  suggestions 
proposed  to  be  put  forth  m.ay,  at  first  sight,  appear 
somewhat  difficult  of  realisation.  In  some  in- 
stances the  thing  asked  for  involves  the  use  of 
known  substances,  and  their  emplojmient  in  the 
industrial  arts  in  a manner  in  which  they  are  not  at 
present  used,  but  inwhich  they  have  reason  to  believe 
they  .are  capable  of  being  appbed  with  economy. 
In  other  cases  the  aid  of  the  chemist  is  sought 
to  develop  such  a form  of  action  upon  the 
material  used,  as  will  induce  the  creation  of  new 
industries,  or  aid  the  extension  of  old  ones,  by 
economising  processes,  or  rendering  them  less 
detrimental  to  health,  or  lessening  the  risk  of 
accident  to  those  employed.  It  is  believed  that 
when  chemists  turn  their  attention  to  the  pro- 
duction of  a compotmd  for  the  generation  of 
force,  and  its  nse  as  a motive  j)Owcr,  such  com- 
pound will  be  found,  and  put  into  a form  that  will 
admit  of  its  use  with  safety  to  the  public. 

It  is  believed  that  not  one  of  the  things  that 
will  be  asked  for  in  the  list  referred  to  is  ncapab’e 
of  realisation;  and  the  Comicil  hope  that  men  of 
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science — engineers,  manufacturers,  colonists,  and 
tillers  of  the  soil — will  combine  with  men  of  capital 
to  bring  about  the  desired  results. 

I have  now  briefly  laid  before  you  a statement 
of  some  of  the  objects  that  will  be  dealt  with 
by  the  Society  during  the  coming  Session.  It 
appears  to  me  that  each  year  adds  to  the  importance 
and  responsibility  of  the  duties  belonging  to  it.  It 
is  true  our  work  cannot  hope  to  possess  the  interest 
that  attaches  to  societies  which,  having  a specific 
and  defined  object  in  view,  can  annually  present 
the  evidences  of  progress  towards  perfection.  But, 
on  the  other  hand,  there  is  no  bmit  to  the  number 
and  variety  of  questions  on  which  we  can  profitably 
confer,  nor  of  appliances,  the  improvement  of  which 
we  may  forward.  Our  country  is  passing  through 
another  phase  of  its  history,  a pieriod  of 
change  which  cannot  but  be  deeply  interesting, 
and  ought  to  be  full  of  hope  for  the  future.  Manu- 
factures in  which  this  countiy  stood  for  many  years 
predominant  and  almost  alone,  are  now  l)eing 
abundantly  produced  by  other  nations.  Coal  and 
iron,  the  raw  materials  of  industry  and  wealth, 
are  rising  in  price  at  home,  while  they  are  being 
more  abundantly  produced  abroad.  Educated 
skill  is  aclmowledged  to  be  an  important  element 
in  commercial  success  and  national  character.  It 
behoves  us  not  to  rest  in  past  success,  but  that  our 
members  should  do  their  utmost  to  help  forward 
every  class  of  society,  and  to  unite  them  in  the  one 
common  object  of  social  improvement.  We  are 
foitunate  in  having  amongst  us  men  gifted  with 
those  gifts  of  intellect,  wealth,  or  enlightened  phi- 
lanthropy, in  the  energetic  use  of  which  they  can 
advance  the  cause  of  national  prosperity,  and  bring 
blessings  to  themselves  and  others.  Let  us  hope 
that  the  coming  Session  may  fulfil  the  earnest 
wishes  of  the  Council  in  these  respects. 


The  Chairman  then  distributed  the  following 
medals  and  prizes,  which  had  been  awarded  during 
the  last  session,  viz. : — ■ 

His  Koval  Highness  the  Prince  Consort’s  Prize 
OP  Twenty-Five  Guineas  to  William  Pullitt,  aged 
20,  Salford  Working  Men’s  College,  clerk,  who  has 
obtained  the  following  First-class  Certificates: — • 

18G9 — G-ernian — First-class  Certificate,  with  Second 
Prize. 

„ English  History  — First-class  Certificate,  with 
First  Prize. 

1870 —  Book-keeping — First-class  Certificate. 

.,  Logic — First-class  Certificate,  with  Second  Prize. 

1871 —  I.atin — First-class  Certificate,  with  First  Prize. 

,,  English  Language — First-class  Certificate,  with 
Second  Prize. 

1872 —  Domestic  Economy. — First-class  Certificate,  with 

First  Prize. 

,,  Metric  System  — First-class  Certificate,  with 
Second  I’rize. 

,,  Mensuration — First-class  Certificate. 

Gold  Medal  to  Hamilton’s  Windsor  Iron  Works 
(limited),  of  Liverpool,  for  the  best  iron  ship’s  life- 
boat. 

Gold  Medal  to  Messrs.  Woolfe  and  Sons,  Shadwell,  for 
the  best  wooden  ship’s  lifeboat. 

Silver  Medal  to  Monsieur  Dormoy,  for  his  revolving 
rabble,  for  use  in  the  common  puddling  furnace. 

For  papers  read  during  the  session  the  Society’s 
Silver  Med.al — 


To  E.  Johnstone,  Esq.,  for  his  paper  entitled  “Observa- 
tions on  the  Esparto  Plant.” 

To  Peter  Lund  Simmonds,  Esq.,  for  his  paper  “On Nuts 
and  their  Uses.” 

To  the  Rev.  H.  Highton,  M.A.,  for  his  paper  entitled 
“Telegraphy  without  Insulation,  a Cheap  Means  of 
International  Communication.” 


BETHNAL  GKEEN  MUSEUM. 

The  following  declaration  is  in  the  course  of 
signature,  and  has  already  been  signed  as  below'. 
Any  Member  of  tbe  Society  desirous  of  having  his 
name  attached  thereto,  is  requested  to  communicate 
with  the  Secretary  of  the  Society  of  Arts,  and  give 
him  authority  for  that  purpose  : — 

1.  We,  the  imdersigned  members  of  the  Council 
and  members  of  the  Society  for  tbe  Encouragement 
of  Arts,  Manufactures,  and  Commerce,  request  the 
attention  of  Her  Majesty’s  government  to  the 
remarkable  proof  of  the  public  desire  for  instruc- 
tion and  pm-e  enjoyment  afforded  by  tbe  examina- 
tion of  works  of  Art  and  Science,  which  has  been 
shown  by  the  opening  of  the  Betbnal-grecn 
Museum. 

2.  This  niuseuni,  established  in  one  of  the 
poorest  and  busiest  districts  of  London,  where 
men,  W'omen,  and  children  are  most  laborionsly 
employed,  has  been  frequented  during  three  months 
by  more  than  700,000  visitors,  a number  wliicli 
probably  exceeds  that  of  tbe  visitors  to  all  the 
other  metropolitan  museums  and  galleries  during- 
the  same  period. 

3.  The  undersigned  submit  that  this  museum 
could  never  have  come  into  useful  existence,  and 
have  been  instrumental  in  conferring  great  benefits 
on  tbe  people,  vv-itbout  tbe  aid  of  Parbament ; and 
they  desire  to  press  this  fact  upon  the  consideration 
of  Her  Majesty’s  government,  with  tbe  hope  that 
they  will  submit  to  Parliament  tbe  policy  so 
essentially  national  of  voting  increased  means  to 
facilitate  tbe  establishment  of  museums,  libraries, 
and  galleries  of  Science  and  Art  in  large  centres  of 
population,  wherever  such  localities  are  willing  to 
bear  their  share  in  the  cost. 

(Signed) 

Abel,  F.  A.,  F.E.S.,  Vice- Pres. 

Akroyd,  Col.  Edward,  M.P.  . . Halifex. 

Amoiy,  John  Heathcote,  M.P.  • ' Tiverton. 

Bartley,  G.  C.  T.,  3h»ibcr  of  Council. 

Bath  and  Wells,  Bishop  of 

Bazlei',  Sir  Thomas,  Bart.,  M.P.  Manchester. 
Beaumont,  Somerset  A.,  M.P.  . . Wakefield. 

Bessemer,  Henry,  Member  of  Council. 

Bodkin,  Sir  W.  H.  [Assist. -Judge)  Vice-Pres. 

Bourne,  Lt.-Col.  Janies,  M.P.  ..  Evesham. 
Brofklehurst, William  C.,  M.P.  ..  Macclesfield. 

Brooks,  William  Cunliffe,  M.P.  . . Cheshire  (E.) 
Carpenter,  William  B.,  M.D.,  LL.D.,  E.R.S. 

Cassels,  Andrew,  Member  of  Ceuncil. 

Cawley,  Charles  Edward,  M.P.  . . Salford. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  November  22,  1872.  11 


Churchill,  Lord  Alfred,  Member  of  Council. 
Clarke,  Hyde,  Member  of  Council. 

Clements,  R.  G.,  F.R.G.S. 

Cole,  Henry,  C.B.,  Vice-Pres. 

Colinan,  Jeremiah  James,  M.P. ..  Norwich. 
Cooper,  Sir  Daniel,  Bart.,  Vice-Pres. 
Cowper-Temple,  Right  Hon. 

Wm.,  M.P.  Ftce- Pres. 

Dalrymple,  Dr.  Donald,  M.P, 


Hants  (S.) 
Bath. 


De  L’Isle  & Dudley,  Lord,  Viee-Pres. 

Denman,  Lord 

Dickinson,  Sebastian  S.,  M.P.  . . Stroud. 

Dilke,  Sir  Charles  W.,  Bart.,  M.P.  Chelsea. 

Dimsdale,  Robert,  M.P Hertford. 

Dixon,  George,  M.P Birmingham. 

Dodds,  Joseph,  M.P Stockton. 

Donnell}',  Major,  R.E.,  Member  of  Council. 

Drax.  John  S.  W.  S.  E.,  M.P.  . . Wareham. 

Du  Cane,  Major  E.,  R.E. 

Eastwick.  Edward  B.,  M.P.  ..  Penryn  & Falmouth. 
Eardley-Wilmot,  Major-General  F.,  R.A.,  F.R.S.,  Chair- 
man of  the  Council. 

Ebury,  Lord 
Edwards,  Henry.  M.P. 

Egerton,  Hon.  Wilbraham,  M.P. 

Exeter,  IMarquis  of 
Filliter,  Freeland 
Fitz-(xerald,  Rt.  Hon.  Lord  O.  ) 

A.,  M.P j 

Forster,  Charles,  M.P. 

Fortescue,  Earl 

Gower,  Lord  Ronald  Leveson,  M.P. 

Gray,  Lieut.-Col.  W.,  M.P.  . . Bolton. 

Hambro,  Charles  J.  T.,  M.P.  ..  Weymouth. 
Hardwicke,  Admiral  the  Earl  of 

Henderson,  John,  M.P Durham. 

Henry,  J.  Snowdon,  M.P. 

Hick,  John,  M.P Bolton. 

Holdsworth,  John  .Tames 
Holland,  Samuel,  M.P.  ..  . 

Hoskyns,  Chandos  Wren,  M.P. . 

Howard,  James,  M.P. . . 


Weymouth. 
Cheshire  (Mid.) 


Kildare  County. 
Walsall. 


Hutt,  Right  Hon.  Sir  Wm.,  1 

K.C.B.,  M.P ] 

Lancaster,  John,  M.P 

Lawrence,  Edwin,  Treasurer. 
Lennox,  Lord  Henry  George  C.  j 


Merioneth. 

Hereford. 

Bedford. 

Gateshead. 

Wig.an. 

Chichester. 


Lambeth. 
Staffordshire  (E.) 
Linlithgow. 

Bristol. 


Droitwich. 


G.,  M.P.,  Vice-Pres.  ..  j 
Lichfield,  Earl  of 
Longford,  Earl  of 

McArthur,  William,  M.P 

McClean,  J.  R.,  M.P 

McLagan,  Peter,  M.P. 

Millar,  John,  SI.D. 

Morley,  Samuel,  M.P 

Ommanney,  Vice-Admiral  Erasmus,  C.B.,  F.R.S.,  Member 
of  Council. 

Paget,  Admiral  the  Right  Hon.  Lord  Clarence,  K.C.B., 
Member  of  Council. 

Pakington,  Rt.  Hon.  Sir  J.  S., 

Bart.,  M.P. , Vice- Pres.  .. 

Parry,  Love  Jones,  M.P Carnarvonshire. 

Pease,  Joseph  Whitwell,  M.P.  . . Durham  (S.) 
Rawlinson,  Robert,  C.B.,  Member  of  Council. 

Redgrave,  Samuel,  Vice- Pres. 

St.  David’s,  Bishop  of 

Salomons,  Sir  David,  Bart.,  M.P.  Greenwich. 

Saye  and  Sele,  Lord 
Scott,  Robson  J. 

Strange.  Lieut.-Col.  A.,  F.R.S.,  Member  of  Council. 

Straight,  Douglas,  M.P Shrewsbury. 

Sutherland,  Duke  of 

Tite,  Sir  William,  M.P Bath. 

Torrens,  Lt.-Col.  Robert  R.,  M.P.  Grantham. 

Tufnell,  E.  Carleton,  Member  of  Council. 

Twining,  Thomas,  Vice-Pres. 

Varley,  Cornelius,  F.R.M.S. 


Ware,  James  T.,  Auditor. 

Westbury,  Lord 
Westminster,  Marquis  of 

Whatman,  James,  M.P Maidstone. 

Whitwell,  John,  M.P Kendal. 

York,  Archbishop  of 
Young,  Frederick 
Zetland,  Earl  of 


THE  ASPHALTS. 

Dr.  L.  Meyn,  of  Halle,  has  recently  published  an 
account  of  this  new  and  highly  important  material, 
which  is  recognised  as  the  most  complete  and  impartial 
hitherto  given.  The  following  is  a translation  of  a part 
of  the  pamphlet : — 

To  prevent  misunderstanding,  he  says,  it  may  be  as 
well  to  state,  that  when  we  speak  of  asphalt-stone,  we 
mean  the  natural  asphalt,  or  porous  limestone,  saturated 
with  bitumen  or  mineral  tar,  which  is  capable  of  being; 
worked  to  a tough,  hard  mastic — not  the  raw  bitumen 
itself,  which  is  frequently  called  asphalt  by  mineralogists, 
nor  the  various  artificial  compositions,  which  go  by  that 
name,  but  have  widely  difl'erent  properties. 

The  use  of  the  true  asphalt  is  not  mentioned  in  any 
technical  treatises,  except  in  the'  pamphlets  issued  by 
the  asphalt  companies,  and  the  valuable  manuals  on 
building  materials  written  by  Bernhard  Griibner, 
.architect  and  professor  of  architecture  at  Berlin,  and 
by  Rudolph  Gottgetren,  architect,  and  professor  at  the 
Polytechnic  School  at  Munich,  and  even  in  these  works 
only  three  of  300  pages  of  the  former,  and  seven  of  the 
668  pages  of  the  latter,  deal  with  the  subject,  and, 
moreover,  dwell  more  on  the  artificial  than  on  the 
natural  asphalt.  Some  confusion  must  also  be  caused 
in  the  minds  of  the  readers  by  the  authors  regarding 
the  raw  bitumen  (which  is  called  “ asphalt  ” sometimee- 
by  mineralogists)  as  identical  with  asphalt-stone.  The 
subject  will  never  he  properly  understood  until  the 
artificial  mixtures  of  bitumen  with  other  materials  re- 
ceive their  proper  name  of  “ mastics,”  and  that  substance 
only  which  is  prepared  from  natural  bitumen  and 
bituminous  stones  melted  together  is  called  asphalt 
m.astic.  We  shall  therefore  follow  the  example  of  the 
distinguished  engineer,  Leon  Malo,  who  prefaces  his 
work  on  “ Asphalt,”  in  the  “ Annales  des  Ponts-et- 
Chaussees,”  1861,  by  a classifiation  of  these  different 
natural  products.  We  differ,  however,  from  him  on. 
several  important  points,  and  especially  we  consider 
him  to  be  mistaken  in  including  coal  and  bituminous 
slate  among  the  asphalts. 

Coal  belongs,  it  is  true,  as  does  asphalt,  to  the  small, 
group  of  combustible  minerals,  but  does  not  belong 
to  the  bituminous  substances  any  more  than  peat  or. 
bituminous  slate,  which  usually  only  becomes  so  by' 
distillation.  Coal  and  peat  form  a class  by  themselves, 
being  produced  by  an  accumulation  of  organisms,  which 
still  retain  in  part  their  external  form  and  even  their 
internal  structure,  by  which  feature  they  may  be  dis- 
tinguished from  those  substances  which,  though  resem- 
bling coal  in  many  respects,  have  arisen  from  organic 
fluids. 

We  may  dismiss  at  once,  as  a merely  accidental 
resemblance,  the  fact  th.at  some  kinds  of  coal — those  more 
especially  which  are  used  for  the  manufacture  of  coke 
and  gas — may  be  melted,  as  this  so-called  melting  iSj 
in  fact,  disintegration,  and  cannot  be  repeated. 

It  is,  however,  extremely  ditflcult  to  distinguish  be- 
tween that  kind  of  coal  called  jet,  which  is  found  in  some 
of  the  recent  geological  formations,  and  some  of  the  pure, 
hard,  bituminous  substances,  on  account  of  the  absence 
of  structural  forms  ; but  still  cases  like  that  at  Bentheim 
are  very  rare,  when  it  is  doubtful  if  the  substance  to  be 
worked  is  bitumen  or  coal,  and  then  it  may  be  generally 
decided  by  the  geological  position. 
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The  analysis  of  the  various  asphalt  minerals  prove 
them  to  be  oxidised  forms  of  petroleum  or  naphtha. 
Their  presence,  therefore,  pre-supposes  that  of  petro- 
leum, or,  rather,  they  consist  of  petroleum  which  has 
absorbed  a certain  quantity  of  oxygen. 

After  these  observations,  the  following  classification  of 
bitumens  and  bituminous  stones  will  be  intelligible. 
We  need  only  mention  that  paraffin  and  the  crystallised 
carbonates,  though  belonging  to  the  same  class,  have  not 
been  included  in  the  list,  because  of  their  comparative 
scarcity. 

The  pure  bituminous  substances  are  as  follows 

1.  Xaphtha,  or  rock  oil. 

■2.  Petroleum. 

3.  Slineral  tar,  or  maltha. 

4.  Mineral  pitch,  or  asphalt. 

Naphtha  (formerly  called  rock  oil  by  apothecaries),  an 
almost  colourless  fluid,  with  a bluish  opal  tint,  and 
volatile  at  a temperature  far  below  the  boiling  point 
■of  water,  is  evidently  the  source  of  all  other  bitumens, 
in  all  of  which  it  may  be  detected  in  the  first  stages  of 
distillation.  It  is  very  rarely  found  in  its  pure  state, 
except  in  the  regions  about  the  Caspian  Sea.  Usually  it 
occurs  in  the  crevices  and  interstices  of  porous  stone, 
into  which  it  has  been  condensed  after  the  heat  of  the 
earth’s  surface  has  distilled  it  from  the  rocks  which  con- 
tained it. 

At  first  it  was  believed  that  naphtha  was  produced  by 
the  distillation  of  deeply-buried  coals  ; but  eventually 
the  oil  springs  discovered  underneath  the  coal  formation 
led  to  the  opinion  that  it  was  principally  distilled  from 
the  animal  organisms  scattered  through  the  rocks,  in 
fact,  the  remains  of  countless  ages  of  different  animals. 
On  this  point,  however,  there  are  so  many  different 
opinions  that  it  is  unnecessary  to  enter  further  into  it. 

On  being  exposed  to  the  air,  naphtha  undergoes  a ma- 
terial change  ; it  assumes  a brown  colour,  with  a green 
tinge,  gains  in  specific  gravity,  is  less  liquid  and  less 
volatile  at  a low  temperature,  and,  when  evaporated, 
loaves  a tough,  pitchy  residuum,  containing  a small  pro- 
portion of  fine,  earthy  matter.  It  is  then  called  petroleum. 

The  various  sources  of  petroleum  need  not  be 
enumerated  here,  as  they  are  well  known.  When  it 
has  been  for  long  exposed  to  the  air,  it  is  converted 
into  maltha,  or  tar,  though  it  is  very  difficult  to  draw  a 
line  between  these  two  substances. 

Wherever  a petroleum  spring  has  emerged  from  the 
ground  for  an)'  length  of  time,  maltha  or  tar  will  be 
found  near  the  surface,  owing  to  the  oxidisation  of  the 
oil  from  exposure  to  the  air.  The  springs  may,  in  fact, 
be  traced  by  the  existence  of  the  tar.  Tar  is  almost  in- 
variably found  impregnating  a sandy  stratum,  very 
rarely  in  a pure  state.  A spring  of  tar  has  been  dis- 
covered however  in  the  old  volcanic  region  about  Clermont 
Ferrand,  in  France,  which  is  rich  in  naphtha  and  tar  in 
the  sandstone  rocks.  As  a rule,  however,  the  oxidisation 
of  the  petroleum  has  only  been  completed  in  the  sand 
and  loose  sandstone,  through  the  interstices  of  which  the 
air  can  gain  access  to  the  oil. 

Thus,  at  most  of  the  sources  of  petroleum,  tar  may  be 
■found  in  the  sand.  At  Ilolle  (in  Ditmarschen),  over 
an  immense  bed  of  petroleum  there  is  a layer  of  light 
diluvial  sand,  saturated  with  tar,  twenty  feet  deep,  which 
may  be  cut  like  cheese.  Also  in  the  sand  about  the 
Hanoverian  petroleum  springs,  in  a part  of  the  tertiary 
sandstone  at  Schwabweiler  and  Bechelbronn,  in  Alsace ; 
at  Seyssel,  in  the  department  of  I'Ain ; and  at  Bastennes, 
in  the  department  of  Landes  (a  region  which  bears  a 
strong  resemblance  to  the  Liineberg  heath).  The  sand 
on  the  heath  is  bituminous,  and,  for  some  time,  tar  was 
extracted  for  commercial  purposes  in  the  following 
manner : — 

The  sand  is  washed  or  boiled  in  water ; when  the  tar 
rises  to  the  surface  it  is  skimmed  off,  and  heated  again, 
to  expel  any  remaining  water.  According  to  its  degree 
of  toughness,  it  is  then  either  heated  in  an  open  cauldron. 


to  drive  out  the  volatile  oil,  or  else  distilled  in  retorts, 
in  order  to  preserve  the  oil.  The  residuum  is  a hard, 
black,  shining  substance  of  unexampled  toughness,  which 
is  the  asphalt  or  mineral  pitch,  the  most  important  in- 
gredient in  the  manufacture  of  asphalt  stone,  being  the 
vehicle  by  which  it  is  dissolved  into  asphalt  mastic. 

The  asphalt  stone  consists  of  limestone,  saturated  (in 
the  same  way  as  the  sand)  with  tar,  the  character  of 
which  differs  only  from  that  found  in  sand  in  appearing 
somewhat  tougher  ; this  may  arise,  however,  from  the  i 

fact  that  in  the  sand  the  tar  covers  only  the  separable  ; 

grains,  whilst  in  the  limestone  the  smallest  interstices  are  | 

so  completely  filled,  and  the  two  substances  so  completely  ! 

united,  that  heat  and  water  are  alike  powerless  to  separate  j 

them.  j 

Nature  has,  however,  rarely  produced  this  substance,  > 
which  is  so  valuable  for  industrial  purposes.  It  is  found  | 
in  the  greatest  abundance  and  perfection  in  the  Jurassic  j 
limestone  in  the  Val  de  Travers,  at  Pyrimont,  near 
Seyssel,  on  the  Phone,  and  the  neighbouring  localities. 
Volant  and  Ohavaroche,  where  it  is  obtained  by  mining.  I 
In  the  same  categor)'  may  be  included  the  bituminous  , I' 
limestone  of  the  Alpine  Lias  mountains,  near  Seefield,  in 
Tyrol,  the  tertiary  freshwater  limestone  of  Lobsan,  in  ! 
Alsace;  also  the  yellowish- white  Jurassic  limestone  on  j 
the  Dalmatic  island  of  Brazza,  whose  dolomitic  banks 
are  saturated  with  7 to  8 per  cent,  of  bitumen  to  a depth  I 
of  12  ft.,  so  that  it  might  be  quarried.  1 

The  most  important  discovery  of  the  kind  in  Europe  is  I 
that  at  Hdlle,  nearlleide,  in  Ditmarschen,  of  a bituminous 
limestone  1,000  ft.  in  extent,  in  which  the  bitumen  is  as 
closely  united  with  the  limestone  as  is  the  case  in  that  of 
the  Val  de  Travers  or  Seyssel,  but  contains,  according  to 
the  opinion  of  the  Paris  Asphalt  Company,  too  much  pure 
petroleum  for  direct  application  (owing  to  its  position 
under  120  ft.  of  diluvial  soil).  It  is,  however,  hoped 
either  that  by  exposure  to  the  air  part  of  the  petroleum 
will  be  lost,  and  part  so  far  oxidised  as  to  produce  a 
perfect  asphalt  stone,  or  that  on  further  investigation  ^ 
some  limestone  may  be  found  containing  a larger  pro- 
portion of  tar  and  less  petroleum,  or  that  some  means  ■ 
may  be  discovered  of  extracting  a part  of  the  petroleum. 

From  this  tar,  or  maltha,  and  its  combinations,  we  come 
at  last  to  the  asphalt  of  mineralogists,  or  pitch,  which 
contains  various  different  ingredients,  some  hard  and 
brittle,  others  tough  and  soft,  quite  pure,  or  mixed  with  I 
earthy  mefiter.  It  is  found  in  its  purest  form  in  the  inter-  -j 
stices  of  the  older  rocks,  into  which  it  has  been  distilled  ’ 
drop  by  drop,  or  somewhat  less  pure  in  clefts  of  the  rock, 
as  for  example  in  the  chalk  formation  near  Munster.  It 
is  rarely  found  in  such  quantities  as  Klaproth  describes  in  ! 
Avlona,  in  Albania,  or  as  the  pitch  lake  of  Trinidad.  | 
The  existence  of  asphalt  in  the  Dead  Sea  is  a fact  for 
which  we  have  to  rely  on  the  hearsay  report  of  travellers, 
rather  than  on  direct  scientific  observation.  The  tradi- 
tion originated  with  the  Greek  and  Koman  writers,  who  l{ 
asserted  that  the  asphalt  floated  about  islands  on  the 
Dead  Sea  ; and  in  later  ages  the  Biblical  narrative  of 
Sodom  and  Gomorrah  has  strengthened  the  impression. 

The  American  naturalists  who  have  examined  the  locality 
find,  however,  that  these  descriptions  do  not  hold  good  , 
in  the  present  day  ; that  only  in  the  long  intervals 
between  earthquakes  asphalt  occasionally  oozes  out  of 
the  ground  and  is  washed  ashore.  This  Oriental  asphalt, 
or  “ Jew’s  pitch,”  though  invaluable  for  the  manufacture 
of  certain  varnishes,  is  too  costly,  as  well  as  too  brittle, 
for  building  purposes.  The  pitch  lake  at  Trinidad  is  of 
more  practical  importance.  On  this  island,  situated 
opposite  the  mouth  of  the  Orinoco,  there  may  be  seen 
in  the  midst  of  the  most  luxurious  vegetation  a lake  of 
the  pitch,  -which  flows  out  like  streams  of  lava  into  the  ! 
sea,  and  forms  promontories  and  reefs.  On  the  edge  of  I 
this  lake,  the  asphalt  is  thoroughly  hardened  by  oxidisa- 
tion and  the  gradual  evaporation  of  its  oily  ingredients  ; 
under  the  rays  of  the  burning  sun  ; towards  the  middle, 
however,  the  sun  still  has  power  to  soften  it,  and  it  can 
only  be  crossed  on  foot  in  the  rainy  season. 
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A considerably  quantity  of  asphalt  is  exported  from 
the  island  >©£  Cuba,  under  the  name  of  “ Chapapote,” 
or  “ Mexican  asphalt,”  the  sources  of  which  are  little 
known.  Idle  best  Chapapote  asphalt  contains  (like  that 
of  Trinidad)  27  per  cent,  of  earthy  matter,  and  the 
inferior  kinds  as  much  as  35  per  cent.  Under  the  same 
name,  and  from  the  same  regions,  a remarkably  pure, 
tough,  semi-fluid  tar  is  sent  over  to  Europe. 

For  all  practical  purposes,  we  are  therefore  restricted 
to  a small  number  of  sources,  for  we  leave  the  bitu- 
minous slate  out  of  tbe  question,  as  in  it  the  formation 
of  the  bitumen  is  not  always  completed. 

Having  examined  the  properties  and  classification  of 
the  natural  bitumens,  we  proceed  to  the  history  of  the 
asphalt  as  an  article  of  industry. 

We  learn  from  the  ancient  authors  that  Babylon  was 
partly  built  with  asphalt,  and  from  modern  authors  that 
an  asphalt  mortar  was  used  for  the  walls  of  Nineveh. 
That  used  at  Babylon  was  prepared  with  tar  found 
near  Is,  on  a tributary  of  tbe  Euphrates. 

Eirinus,  a Greek  physician,  was  the  first  to  make 
known  in  Europe  the  advantages  of  asphalt  as  a build- 
ing material,  in  1712’,  and  he  also  discovered  the  existence 
of  tar  in  Alsace  in  1737.  When  visiting  the  Val  de 
Travers  (the  chief  valley  running  up  into  the  Jura  from 
the  lake  of  Neufchatel)  on  an  official  mission  from  the 
Bernese  Government,  in  1711,  he  met  a Germfui  adven- 
turer, named  dost,  who,  with  some  of  his  countrymen, 
had  blasted  some  of  the  soft,  tough,  combustible  rocks 
on  the  sides  of  the  valley,  and,  finding  them  worthless  as 
fuel,  were  trying  in  vain  to  find  a use  for  them. 
Eirinus,  who  was  interested  in  the  subject,  examined 
the  rocky  sides  of  the  valley,  and  found  that  the  same 
soft  oily  rocks  protruded  everywhere  ; he  also  discovered 
a rich  bed  in  the  neighbourhood  of  Blois  do  Croix, 
and  comprehended  at  once  its  probable  use  and  value. 

He  applied  to  the  King  of  Prussia  (under  whose  pro- 
tection Neufchatel  was  at  that  time)  for  a monopoly  of  all 
asphalt  beds  which  he  might  discover  in  the  princi- 
pality of  Neufchatel.  After  due  and  careful  inquiry, 
the  king  granted  the  request,  and  this  concession  was 
the  origin  of  the  asphalt  trade. 

In  1712,  Eirinus  commenced  his  works  and  experi- 
ments, and  was  able  to  interest  several  sagacious  and 
influential  men  in  his  undertaking,  and  to  induce  them 
to  place  various  works  under  his  direction  to  be  executed 
in  asphalt,  the  success  of  which  brought  the  material 
into  general  notice  and  favour.  He  published  his  ex- 
periences and  discoveries  in  various  small  pamphlets,  which 
appeared  in  1721,  the  title  of  one  of  which  is,  “Disserta- 
tion sur  I’Asphalte,  ou  ancien  Ciment  nature!,  decouvert 
depuis  quelques  annees  an  Val  de  Travers,  dans  le 
Comte  de  Neufchatel,  parle  SieurE.  d’Eirinus,  Professeur 
Grec  et  Docteur  en  Medeoine  ; avec  l.i  maniere  de 
I’emplor-er,  tant  sur  la  pierre  que  sur  le  hois.”  We 
cannot  do  better  than  quote  his  own  words  on  the  pre- 
paration ot  the  Val  de  Travers  asphalt: — 

“ The  author,  who,  on  his  long  and  numerous  journeys 
has  had  extensive  opportunities  of  pursuing  the  study  of 
minerals,  has  received  from  several  reigning  sovereigns, 
but  especially  from  H.M.  the  King  of  Prussia,  very 
favourable  concessions  for  the  working  of  any  quarries 
he  might  discover  in  the  domain  of  the  said  sovereigns  ; 
and  having  discovered  in  the  Val  de  Travers,  in  the 
principality  of  Neufchatel,  a bed  of  asphalt,  quite  equal 
in  quality  to  that  of  Babylon  or  the  Valley  of  Siddim, 
which  is  well  known  to  the  learned,  he  thinks  it 
desir.'ible  to  make  its  properties  and  advantages  better 
known  to  the  public  in  the  following  pages : — 

“ Being  of  a greasy,  soft,  clayey  consistency,  tougher 
and  more  adhesive  than  pitch,  asphalt  resists  the  in- 
fluence of  cold  and  water  to  such  an  extent  as  to  be 
peculiarly  suitable  for  covering  all  kinds  of  construc- 
tions; to  protect  wood  and  stone-work  against  decay, 
worms,  _ and  the  ravages  of  time,  for  it  renders  it 
almost  indestructible,  even  when  exposed  to  wind,  wet, 
and  extreme  variations  of  temperature,  as  has  been 


practically  proved  in  various  parts  of  Burgundy,  Neuf- 
chatel, and  Switzerland. 

“ The  preparation  of  this  cement  is  very  easy.  The 
stone  must  be  slightly  warmed  till  it  can  be  coarsely 
powdered  ; a small  quantity  of  pitch  is  added,  to  make  it 
thinner  and  more  soluble,  then  the  whole  is  melted 
over  a slow  charcoal  fire.  The  surface  on  which  the 
asphalt  is  to  be  applied  must  be  perfectly  dry  and 
slightly  warmed,  and  rather  more  pitch  must  be  added 
if  used  for  wood  than  for  stone,  in  which  latter  case 
the  proportions  are  101b.  of  asphalt  to  11b.  of  pitch. 
If  the  cement  is  required  to  be  more  fluid,  more  pitch 
must  be  added.  If  rosin  is  used,  the  asphalt  will  be 
harder,  and  offer  more  resistance  to  the  sun’s  rays, 
but  the  pitch  makes  it  tougher.  The  asphalt  may  be 
smoothed  afterwards  with  a warm  iron.  Great  care 
must  be  taken  that  the  surface  on  which  it  is  to  be 
spread  is  perfectlj’  clean,  otherwise  defects  will  be 
found  in  the  work,  which  are  not  due  to  the  material 
but  to  the  mode  of  application.  If,  owing  to  the 
frothing  of  the  asphalt  during  the  preparation,  any 
bubbles  should  be  formed,  all  unevennesses  may  be 
removed  by  rubbing  a little  cold  tallow  on  the  part, 
and  then  passing  a hot  iron  bar  once  or  twice  over  it.” 

Eirinus  followed  up  these  publications  by  official 
documents,  in  the  years  1716  to  1719,  in  which  he- 
states  that,  between  the  years  1714  to  1716,  in  numerous 
cisterns  and  wells,  the  wood  and  stonework  has  been 
successfully  joined  and  covered  with  asphalt  ; also, 
that  a platform  and  a warehouse  have  been  paved,  to 
the  perfect  satisfaction  of  the  owners.  He  also  mentions 
that  at  Basle  he  joined  together,  with  the  asphalt 
cement,  two  pieces  of  solid  rock,  which  were  subse- 
quently thrown  from  an  upper  story  on  to  the  street 
below  without  separating  again,  and  he  gives  other 
instances  of  a similar  kind. 

These  facts  will  not  surprise  any  one  acquainted  with 
the  works  which  have  since  been  executed  in  the- 
asphalt. 

To  what  perfection  Eirinus  and  his  pupils  carried  the 
working  of  their  new  material,  is  shown  by  a notice  of 
the  engineer  Henri  Eournel,  who  mentions  that  in  the- 
house  of  a M.  Coulin,  in  Couvet,  one  of  the  lovely 
villages  of  the  Val  de  Travers,  he  found  a flight  of  steps 
■ — which  dates  from  this  period — in  which  all  the  upper 
steps,  which  are  of  stone,  are  worn  into  holes ; while 
the  lower  steps,  which  have  been,  of  course,  most  used, 
being  coated  with  asphalt,  are  almost  entirely  unim- 
paired. 

Like  other  inventors,  Eirinus  was  not  to  benefit  by 
the  discovery  which  restored  to  the  world  a building 
material  that  had  been  lost  for  4,000  years.  M.  de  la 
Sabloniere,  Treasurer  of  the  Swiss  Confederation,  put 
himself  in  communication  with  him,  in  order  to  extend 
the  undertaking,  and  on  achieving  his  object  he 
neglected  the  originator,  allowed  himself  to  bo  regarded 
as  the  inventor,  and  reaped  the  profits,  obtaining,  on  the 
21st  February,  1720,  a ten  years’  monopoly  of  the  Val  de 
Travers  asphalt  in  France,  and  exemption  from  duties 
and  tolls. 

Buff’on  mentions,  in  his  “Natural  History,”  that  the 
basin  of  the  large  fountain  in  the  Jardin  des  Plantes- 
was  covered  with  asphalt,  and  he  -vi’as  fully  satisfied 
of  its  durability,  as  it  was  still  water-tight  after 
a lapse  of  thirty-.six  years.  As  this  work  was  executed 
in  1743,  the  Val  de  Travers  asphalt  must  have 
been  still  in  request ; but  gradually  it  seems  to  have 
fallen  into  disuse,  for  in  the  year  1735  Eirinus 
had  left  the  Val  de  Travers,  and  settled  in  Alsace, 
where,  living  in  retirement,  he  discovered  the  asphalt 
at  Lobsan.  The  quarries  of  the  Val  de  Travers  fell  into- 
private  hands,  who  worked  them  more  .and  more  ex- 
clusively for  the  oil  which  was  distilled  from  the  asphalt, 
of  which  Eirinus  also  had  taught  the  medicinal  and  com- 
mercial value  ; and  so  it  happened  that,  at  the  beginning 
of  the  present  century,  the  invention  and  the  inventor  were- 
equally  forgotten. 
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Ill  the  yi-ar  1802,  asphalt  stone  was  discovered  a 
Shvssi-'I,  near  Geneva.  In  the  sandstone  formation,  which 
ex  tends  throughout  that  part  of  the  valley  of  the  Rhone 
where  it  forms  the  boundary  between  France  and  Savoy, 
bitumen  is  found,  scattered  in  “ pots,”  as  it  were,  accord- 
ing to  the  consistency  of  the  sandstone  strata,  which  are 
almost  perpendicular,  and  rise  in  places  to  a height  of 
200  to  300  metres  above  the  level  of  the  river.  In  the 
beginning’  of  the  present  century,  the  unrepaying  process, 
which  had  been  cari’ied  on  for  some  time,  of  extracting 
the  tar  from  the  sandstone,  was  suddenly  superseded  by 
the  discovery  of  a bed  of  limestone,  saturated  with  ten  per 
cent,  of  tar,  which,  though  apparently  occupying  a limited 
area,  seemed  to  promise  a rich  sujiply  for  industrial  purposes. 
The  idea  was  started  anew  of  preparing  mastic  out  of 
powdered  bitumous  limestone,  mixed  with  five  to  ten  per 
cent,  of  tar,  and  was  given  out  as  an  original  discovery, 
all  the  previous  experiments  in  that  material  having 
fallen  into  oblivion.  But  instead  of  using  it  for  the 
simpler  purposes  to  which  Eirinus  had  confined  himself, 
the  new  discoverers  were  led  away,  by  the  adaptability 
of  the  asphalt,  to  promote  its  use  for  many  purposes  for 
which  it  was  quite  unfitted ; hence  the  popularity  which  it 
first  attained  was  succeeded  by  a reaction,  and  the  Seyssel 
asph.alt  was  eventually  spoken  of  with  as  much  contempt 
as  it  had  been  received  with  enthusiasm. 

This  mistaken  application  of  the  material  led  to  a long 
series  of  failures,  which  emled  with  the  complete  ruin  of 
the  company,  and  the  purchase  of  the  quarries  and  works 
by  Count  Sassenay.  in  the  year  1832,  who  had  satisfied 
himself,  by  careful  observation,  that,  under  proper 
management,  there  was  .a  great  future  in  store  for  the 
asphalt,  of  which  he  must  be  looked  upon  as  the  second 
founder ; his  name  therefore  ma}'  be  coupled  with  that 
of  the  Greek  Doctor  Eirinus. 

The  Count  at  once  perceived  that  the  cause  of  the 
failure  of  the  works  had  been  that  the  material  was  used 
for  constructions  for  which  it  was  unsuited,  and  which 
were  executed  at  a distance,  by  unskilled  w’orlnnen,  whose 
mistakes  were  laid  to  the  charge  of  the  asphalt,  and  he 
ben  tall  his  energies  to  remedy  these  errors  of  management. 
He  ascertained  pnuetically  what  were  the  purposes  for 
which  the  asphalt  could  be  best  employed,  and  improved 
several  of  the  procesess,  and,  in  consequence  of  his  ex- 
perience, he  devoted  himself  exclusively  to  producing  a 
continuous  and  homogeneous  materi.il,  which  was  made 
in  blocks,  and  also  the  tar  necessary  to  melt  it.  He 
established  an  aichcr  for  the  instruction  of  work- 
men in  the  best  methods  of  working  and  applying 
the  asphalt,  and  bo  government  work.s  were  executed 
except  under  the  direction  of  these  skilled  artisans. 
He  w'as  rewarded  for  hi.s  care;  in  a few  years  the 
asphalt  regained  its  former  reputation  ; market  places 
and  puldic  buildings  were  paved  with  it,  and  in  all  the 
Erench  fortresses  the  stonework  was  protected  against 
the  damp  by  a coating  of  asphalt.  The  celebrated  foot- 
path of  the  Pont  Royale,  the  fine  pavement  of  the  Place 
de  la  Concorde,  at  Paris,  as  w’ell  as  many  pavements  at 
Lyons,  and  covering  of  the  caseinates  and  corridors  of  the 
Port  of  Vincennes,  date  from  that  period. 

At  Sej’SS’l,  mineral  tar  was  firstsubstituted  for  common 
pitch  (which  Eirinus  had  used),  an  improvement  brought 
about  hy  the  circumstance  that  tar  was  found  in  the  same 
neighbourhood  as  the  asphalt  stone.  Another  improve- 
ment was  the  addition  of  some  of  the  coarse  sand  found 
in  the  bed  of  the  Rhone,  which  gave  additional 
hardness  and  solidity  to  the  asjihalt  mastic.  An  addition 
of  one-tenth  or  even  one-fifth  of  coarse  sand,  besides  im- 
proving the  consistency,  rendered  the  material  much 
cheaper,  especially  at  a distance,  where  the  costs  of 
transport  were  sui.h  a serious  item  in  the  expense. 

It  was  found  also  that,  for  public  footpaths,  a 
sprinkling  of  coarse  sand  on  the  surface,  firmly  inelted- 
up  with  the  asphalt,  rendered  it  stronger,  and  enabled  it 
to  offer  greater  resistance  to  the  constant  w’ear  of  the 
traffic. 

The  asphalt  was  used  in  most  of  the  large  cities  of 


Europe  and  the  United  States.  In  St.  Petersburg  it  was 
used  for  the  pavement  of  the  terrace  of  the  Imperial 
Palace. 

It  is  of  course  impossible  now  to  say  if  all  these  im- 
provements are  entirely  due  to  Count  Sassenay.  We 
only  know  that,  on  the  works  coming  under  his  control, 
the  undertaking  prospered  at  Seyssel. 

The  process  of  laying  down  the  asphalt  footpaths  ha.s 
undergone  no  material  alteration  since  the  days  of 
Eirinus.  By  the  courtesy  of  the  Asphalt  Company  at 
Paris,  the  writer  is  enabled  to  give  the  following  details 
as  to  the  process. 

The  asphalt  must  he  laid  on  an  even  foundation, 
without  any  hollows  in  which  water  could  lodge  ; any 
attempt  to  lay  the  asphalt  on  sand,  flags,  or  tiles,  has 
failed,  as  the  unevenesses  caused  it  to  he  worn  out  more 
rapidly  in  some  parts  than  in  others.  An  even  layer  of 
concrete  is  the  most  economical  and  reliable  foundation. 
The  concrete  must  he  perfectly  dry  before  the  asphalt  is 
poured  on,  otherwise  the  steam  generated  by  the  super- 
fluous moisture  will  produce  bubbles  and  holes;  also  the 
concrete  will  not  harden  if  it  is  covered  too  soon. 

The  mastic  is  sent  from  the  works  in  blocks  of  about 
2.1  kilos.  They  are  broken  up  into  pieces,  about  the 
size  of  the  stones  on  macadamised  roads,  and  melted  in 
cauldrons  with  about  half  the  total  quantity  of  bitumen, 
which  is  to  be  added  eventually  (about  five  or  six  per 
cent,  of  the  w’eight  of  the  uiastic).  One  quarter  is  kept 
to  he  added  at  discretion,  if  the  mastic  appears  too  dry, 
and  the  last  quarter  is  added  with  any  fresh  supply  of 
asphalt.  The  temperature  is  kept  up  to  over  15U“,  and 
under  170°  Celsius.  When  the  mastic  is  thoroughlj’’ 
melted  and  stirred  up,  the  molten  mass  in  the  cauldron 
is  covered  up  and  kept  over  the  fire,  and  half  of  the  sand 
is  added  first,  without  stirring,  as  it  sinks  to  the  bottom 
by  its  own  weight.  This  is  the  only  way  in  which  the 
sand  can  be  added  without  chilling  the  interior  of  the 
mastic.  Then  the  second  half  of  the  sand  is  added  in 
the  same  manner.  At  this  point  it  may  be  seen  if  the 
mass  is  sufficiently  bituminous,  or  if  the  remainder  of 
the  tar  is  required.  When  the  whole  mixture  is  ready, 
and  has  been  brought  up  to  the  required  temperature 
(which  may  be  easily  seen,  hy  any  ■water  dropped  on  the 
surface  being  immediately  carried  off'  in  steam,  while  the 
ladle  can  he  plunged  in  and  withdrawn  without  ■ any 
particle  adhering),  it  may  be  applied  to  the  surface 
which  is  to  he  covered,  stirred  all  the  time  lest  the  sand 
should  all  sink  to  tlie  bottom. 

The  mastic  is  laid  on  with  a wooden  trowel,  of 
peculiar  form,  which  is  first  thoroughly  w'armed,  lest  the 
mastic  should  adhere  to  it.  At  the  various  joinings 
the  asphalt  must  he  poured  on  with  large  ladles,  in 
order  to  unite  the  surfaces  effectually,  which  are  never 
pu’operly  joined  without  this  precaution,  too  often 
neglected.  A.  slight  and  rapid  pressure  is  then  applied 
to  smooth  the  surface. 

Too  often  the  asphalt  receives  after  this  only  a slight 
scattering  of  sand,  it  being  thought  that  it  serves  only 
to  roughen  the  asphalt.  But  this  is  not  the  chief  pur- 
pose of  this  part  of  the  pi-ocess,  as  the  sand  is  to  sup- 
]ily  the  place  of  that  wliich  sinks  down,  and  thus  leaves 
the  surface  soft  and  liable  to  melt  under  the  rays  of  the 
sun.  The  w’oi  kmen  should  therefore  scatter  sand  plenti- 
fully, and  stamp  it  down  quite  equally  on  all  parts.  The 
footpaths  at  Paris  ax’e  covered  with  a layer  of  asphalt, 
six  inches  in  depth,  and  3 kilos,  of  bitumen,  with  30  kilos, 
of  washed,  dried,  and  sifted  sand  allow’ed  to  46  kilos, 
of  the  mastic. 

Formerly,  the  asphalt  was  mixed  and  prepared  in 
cauldrons,  with  portable  iron  stoves,  on  the  spot  where 
it  was  to  he  laid  dowm  ; this  was  found,  however,  to  he 
an  inconvenient  obstruction  to  the  street  traffic,  so  the 
plan  was  adopted  of  preparing  the  asphalt  in  the  works, 
and  bringing  it  in  the  cauldrons  into  the  street. 

It  is  difficult  to  ascertain  exactly^  how  long  an  asphalt 
pavement,  executed  on  the  best  principles,  and  with  ffood 
materials,  will  last,  hut  forty  years’  experience  in  Paris 
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and  Lyons  points  to  about  20  to  25  years,  if  it  is  from  six 
to  eight  inches  thick. 

In  consequence  of  the  immense  demand  for  asphalt, 
similar  works  were  successfully  set  on  foot,  in  1838,  by  the 
Brothers  Dournay,  at  Bechelbronn,  in  Alsace,  a locality 
which  was  well-known  to  abound  in  bitumen  (as  had 
been  discovered  by  Eirinus),  and  where  a bed  of  bitu- 
minous limestone  was  brought  to  light. 

About  this  time,  the  long-forgotten  asphalt-beds  in 
the  Val  de  Travers  came  before  the  notice  of  Count 
Sassenay,  who  had  given  over  the  works  at  Seyssel  into 
the  hands  of  a company.  He  speaks  of  them  as 
follows  : — “ When  my  attention  was  first  directed  to  the 
specimens  of  the  asphalt  of  the  Val  de  Travers,  I could 
hardly  believe  that  they  were  not  taken  from  toe  best 
part  of  the  Seyssel  quarries,  so  complete  was  their 
similarity.  I did  not,  however,  venture  to  embark  in 
any  undertaking  without  making  due  inquiries.  Accom- 
panied by  the  able  engineer,  Henri  Fournel,  I investi- 
gated thoroughly  the  geological  formation  of  the  Val  de 
Travers,  and  satisfied  myself  that  it  contained  a vei’3’  rich 
bed  of  asphalt-stone,  similar  to  that  of  Seyssel,  only  of  a 
finer  texture,  and  containing  2 per  cent,  more  bitumen, 
which  is  a valuable  quality,  as  it  saves  the  necessity  for 
adding  that  amount  of  tar.  The  asphalt-limestone 
extends  uninterruptedlj'  along  both  sides  of  the  valley, 
and  on  beholding  the  enormous  masses  wli;h  mark  the 
course  of  the  Reuss,  to  the  right  and  to  the  left,  one 
cannot  conceive  how  such  a supply  could  be  exhau.sted.” 

Count  S issenay  succeeded  in  purchasing  the  monopoly, 
and  established  a large  companj'  at  Paris.  Thins  the 
three  great  asphalt  companies  of  the  Val  de  Travers, 
Seyssel,  and  Bechelbronn  (or  Lobsan)  were  instituted 
by  French  enterprise. 

Notwithstanding  the  high  estimation  in  which  the 
asphalt  was  held,  the  municipal  authorities  in  large  and 
distant  towns  hesitated  to  pave  all  the  footpaths  with  a 
material  which,  owing  to  the  immense  cost  of  transport, 
could  not  be  otherwise  than  expensive,  in  spite  of  the 
competition  between  the  three  companies.  The  high 
price  not  only  hindered  the  general  adoption  of  the 
asphalt,  but  offered  such  a temptation  to  adulteration 
that  many  spurious  imitations  were  brought  out  uuder 
that  name,  the  failure  of  which  impaired  the  reputation 
of  the  genuine  article. 

It  has  been  found  impossible  to  produce  artificially'  the 
close  union  between  the  limestone  and  the  tar,  even  if 
chalk  or  porous  limestone  is  lioiled  up  with  pure  mineral 
tar,  and  then  treated  like  the  natural  asphalt  stone,  in 
which  case  a substance  is  obtained  which  resembles  the 
latter  in  appearance,  and  even  in  smell,  but  is  proved  to 
he  not  nearly  as  durable.  In  the  natural  asphalt,  the 
limestone  has  been  evidently  in  the  first  instance  satu- 
rated with  petroleum,  which,  in  the  course  of  ages,  has 
been  oxiilised  in  the  interstices  of  the  stone  ; lienee  the 
two  substances  are  as  closely'  united  as  is  possible  with- 
out chemical  combination,  and  the  sun  or  the  cold  only' 
affects  the  very'  thinnest  eriist  on  the  immediate  surface. 

With  the  extension  of  the  railways,  and  consequent 
diminution  of  the  cost  of  transport,  the  true  asphalt  was 
restored  to  its  proper  use,  at  least  for  large  works,  and 
enabled,  to  a certain  extent,  to  drive  the  artificial  imita- 
tions out  of  the  field. 

In  the  year  1843,  a bed  of  asphalt-stone,  similar  to 
those  of  the  Val  de  Travers  and  of  Seyssel,  was  discovei'ed 
at  Liinmer,  near  the  town  of  Hanover  ; and  Herr  Hem- 
ming established  similar  works  with  such  success  that 
the  Limmer  asphalt  was  considered  worthy  to  he  classed 
•with  that  of  the  above  named  localities  ; indeed,  in  the 
first  London  Exhibition  superiority  was  assigned  to  the 
Germm  asphalt  over  that  of  the  older  compmies.  The 
broad  foot  pavements  of  the  streets  of  the  town  of 
Hanover  bear  witness  to  its  excellence.  The  fact  that 
the  mountains  which  border  the  great  Germ  in  plain 
extending  through  the  district  of  Hanover  are  rich 
in  bitumen  and  mineral  tar,  gave  great  facility  to  the 
asphalt  works  at  Limmer. 


When,  however,  the  granite  or  tile  foot-pavements 
were  gradually  substituted  for  the  asphalt,  as,  for 
example,  at  Berlin,  it  became  necessary  to  seek  some 
other  means  of  employing  the  asphalt.  The  solution  of 
the  problem  was  found  in  the  paving  of  the  streets  in  large 
towns,  a work  requiring  unlimited  quantities  of  the 
material,  which  the  railways  now  jdaced  within  reach. 

The  experiment  was  tried  of  laying  down  broken  free- 
stone on  a bed  of  sand,  and  filling  up  the  intei  slices 
with  molten  asphalt  mastic.  It  proved  unsuccessful, 
however,  fur  w'hen  cold  the  mastic  was  too  brittle  for 
the  purpose  ; and  if  the  wheels  of  the  carriages  struck 
against  and  broke  one  of  the  corners  of  the  stones,, 
a hole  was  formed  which  gradually'  widened,  and 
was  very  difficult  to  mend.  In  Lyons  10,UOO  cubic 
metres  of  roailway  were  covered  w'ith  a lay’er  of  asphalt 
about  two  inches  in  depth,  upon  a substratum  of  con- 
crete of  about  4 inches,  and  this  w’as  found  to  answer 
admirably,  hut  was  so  costly  that  in  other  towns  the 
municipalities  were  obliged  to  content  themselves  "with 
covering  in  that  way'  the  jdaces  where  the  most  crowded 
thoroughfares  crossed,  and  the  spaces  in  front  of  public 
buildings,  where  it  was  important  to  deaden  the  noise  of 
the  traffic.  In  these  cases  it  was  found  desirable  to  furrow 
the  surface,  to  prevent  accidents  to  the  horses,  which  were 
never  long  enough  on  the  asphalt  to  get  used  to  tho 
change  from  the  rougher  roads  ; but  in  Lyons,  w'here  the 
asphalt  is  more  general,  this  precaution  has  been  found 
unnecessary.  At  Vienna  the  great  Aspern-bridge  has 
been  covered  with  a double  layer  of  asphalt  (from  Leefeld, 
in  Tyrol),  the  lower  part  more  elastic,  the  upper  harder. 
It  was  not  considered  necessary  to  furrow  the  surface, 
and  there  has  not  been  any  increase  in  the  number  of  ac- 
cidents to  horses  in  consequence. 

The  Limmer  asphalt  seems  particularly’  suitable  for 
this  pui’iiose,  being  rather  softer  and  more  oily  than  that 
of  Switzerland  or  Savoy.  In  the  heat  of  the  summer  it 
receives  the  impression  of  the  carriage  wheels,  and  for 
this  reason  it  has  alway's  been  found  necessary  to  mix 
with  it  some  of  the  dryer  asphalt  of  Vorwohle  for  the- 
foot  pavements. 

A solid  foundation  is  first  prepared  with  mortar,  which 
is  covered  with  a layer  of  coarse  asphalt  two  inches 
thick,  and  containing  10  per  cent,  of  tar,  and  beaten 
down  till  it  is  quite  hrrd  ; then  a layer,  one  inch  thick,  of 
asphalt,  consisting  of  75  per  cent,  of  mastic,  3 per  cent, 
tar,  and  22  per  cent,  of  coarse  sand. 

A similar  kind  of  compiosition  was  used  in  Hanover 
for  the  llooriiig  of  the  cavalry'  stables,  the  saving  in 
straw,  cleanliness,  and  freedom  from  smell  being  found  to 
be  a great  advantage. 

But  even  this  kind  of  road  w.ns  SO  expensive  that  the 
municipal  authorities  were  forced  to  look  about  for  some 
other  method,  as  none  of  the  old  pavements  were  at  all 
effiedent  with  the  constantly' increasing  street  traffic.  In 
paved  roads,  the  single  stones  were  apt  to  he  displaced, 
the  edges  chip[ied  off,  and  the  interstices  widened,  so  that 
the  dirt  of  the  street  could  lodge  in  them  and  become  the 
soui'ce  of  noxious  miasma.  The  macadamised  roads 
(adapted,  it  is  said,  in  Paris,  to  prevent  the  erection  of 
barricades)  were  still  worse,  causing  a sea  of  mud  in  wet 
weather,  and  a cloud  of  dust  when  dry.  Asphalt  was 
thus  the  best  resource,  and  at  last  they  bit  upon  the  light 
method  of  applying  it,  a method  indicated  by  the  nature 
and  properties  of  the  stone,  which  is  so  soft  that  in  tho 
quarries  tho  hole  for  the  blasting  can  be  made  with  a 
carpenter's  gimlet,  and  the  asphalt  can  bo  cut  into 
shavings  witli  a pocket-knife.  This  property  givos  great 
trouble  in  working  it  during  the  summer,  a.s  the  hammer 
frequently  flattens  the  stone  instead  of  breaking  it,  and 
in  very  hot  weather  even  blasting  is  piowcrlcss  unless 
done  with  nitro-gly'cerine  ; while  in  winter  the  blows 
of  the  hammer  sound  muffled,  as  if  striking  a soft  block 
of  gypsum. 

From  this  peculiarity  it  was  inferred  that  the  asphalt 
was  admirably'  qualified  to  be  beaten  dow'n  into  a jiave- 
ment ; and  this  opinion  w'as  confirmed  by  the  state  of  the 
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a-oads  and  paths  in  the  quarries  of  the  Val  de  Travers  itself, 
•on  which  the  small  pieces  falling  from  the  carts  were 
■constantly  pressed  down  and  flattened  by  the  cart-wheels 
passing  and  re-passing,  till  they  at  last  formed  a firm, 
eolid,  elastic  surface,  on  which  the  horses  could  drag 
tkeir  loads  with  great  ease,  and  which  did  not  seem  to  be 
worn  out  by  the  traffic.  The  author  noticed  these  roads 
in  18.5S,  without  knowing  that  this  plan  was  so  soon  to 
be  applied  to  the  streets  of  towns.  M.  Henri  Co’-''aine 
put  this  idea  int:>  practice  in  the  department^ of  the  Maine 
et  Loire,  and  described  the  result  in  the  “Annales  des 
Ponts-et-Chaussees.” 

[To  he  continued.) 


■ CHANNEL  PASSAGE. 

The  inventions  intended  to  prevent  sea-sickness  by 
mechanical  means  have  been  very  numerous.  Chairs, 
■couches,  &c.,  h ive  been  hung  ingimbals,  and  supported  by 
ball-and-socket  joints,  or  some  similar  contrivance.  The 
earliest  patent  on  the  subject  appears  to  be  that  of  Pratt 
(1826)  in  which  a spring  rnattrass  was  fixed  on  a “swing- 
ing frame.”  A later  invention  (De  Manara,  a.d.  1853) 
proposes  to  attach  balloons  to  seats,  in  such  a way  as  to 
keep  them  always  horizontal.  Another  (Ritchie,  a.d. 
1868),  describes  a platform,  resting  on  water  in  a tank, 
and  having  its  edges  attached  to  the  edges  of  the  tank 
by  macintosh,  or  similar  fabric.  Differing  from  all  the 
above  was  a plan,  patented  in  1866,  by  M.  Simpson,  in 
which  the  body  of  the  patient  is  firmly  fastened  down  to 
the  ship  itself,  a method  which  has  been  found  of 
occasional  but  not  very  great  service.  One  scheme 
•even  bears  some  sort  of  resemblance  to  that  of  Mr. 
Bessemer.  In  1854,  L.  Wertheirnber  patented  some 
improvements  in  apparatus  for  preventing  sea-sickness. 
The  first  of  these  consists  of  a movable  platform,  to 
which  chairs  or  couches  may  be  attached.  A cylinder 
■communicates  with  a steam  boiler,  and  a platform  is 
secured  to  the  upper  end  of  a piston  rod  in  the  cylinder. 
“ Ste.am  is  admitted  to  the  cylinder  by  a four-way  cock, 
which  may  bo  opened  and  shut  b}^  a self-acting  con- 
trivance, so  that  when  the  ship  sinks  into  the  trough  of 
the  sea,  steam  is  admitted  beneath  the  piston,  and  the 
platform  is  caused  to  rise ; on  the  contrarj',  when  the 
vessel  rises  over  the  crest  of  the  wave,  steam  is  admitted 
iabove  the  xistun  and  the  platform  descends.”  Thus  a 
motion  opposite  to  that  of  the  vessel  is  obtained.  Another 
arrangement  “ consists  of  three  cylinders,  one  placed 
forward  and  two  at  the  after  part,  connected  with  each 
other  by  pipes.”  The  second  part  of  the  invention 
“consists  of  a platform  or  chair,  &c.,  which  is  supported 
by  a bracket  attached  to  an  upright  shaft ; this  shaft 
passes  through  a hollow  standard.”  The  upper  part  of 
■the  .shaft  carries  a rack  in  which  gears  a pinion,  fitted 
with  a handle,  and  “a  rising  and  falling  motion  is  given 
to  the  platform  by  moving  the  handle  to  and  fro.”  Or 
the  platform  maybe  moved  “ by  a perpendicular  shaft 
or  lever  attached  to  a pinion  gearing  with  a toothed 
■rack.”  In  the  third  modification  the  effect  is  attained 
“ by  interposing  elastic  bodies  between  the  person  and 
the  deck.”  Older,  however,  than  any  of  the  foregoing 
is  an  invention  mentioned  in  a curious  old  work,  pub- 
lished in  1677.  and  named  “Aero-Chalinos,  or  a Register 
for  the  Air.”  In  it  a sort  of  chamber  is  described,  in  which 
air  might  be  rarefied  or  condensed,  or  otherwise  changed 
for  the  use  of  invalids,  so  that  they  might  have  change 
■of  air  without  le  iving  home.  Of  this  same  chamber  the 
writer  says: — “Possibly,  if  the  same  might  be  made 
use  of  on  board  ship,  it  would  (with  the  additional  con- 
trivance of  a chair  or  bed,  hung  after  the  manner  of  a 
sea-compass)  prevent  that  very  troublesome  .affection 
whereto  fresh  men  are  suViject,  called  sea-sickness,  and 
■consequently  become  very  serviceable  to  such  whose 
iinploy merits  engage  them  to  undertake  voyages  into 
very  remote  parts,  and  there  to  reside  far  from  their 
■own  countries.” 


Mr.  Bessemer,  writing  to  the  Times  in  reply  to  an  ob- 
jector, says  ; — - 

“ It  may  appear  strange  to  the  uninitiated,  but  it  is 
nevertheless  a fact,  that  the  moat  successful  of  the 
several  inventions  which  I have  had  the  good  fortune  to 
make  are  just  those  which  have  been  described  as  im- 
practicable and  worthless  by  the  dogmatical  assertions 
of  anonymous  writers.  I have  in  my  possession  an  old 
portfolio,  which  I filled  man  j'  years  ago  with  cuttings  from 
the  press,  and  which  contain  the  sage  arguments  by 
which  dozens  of  so-called  scientific  men  and  many  in- 
terested writers,  vied  with  each  other  in  showing,  by 
vehement  declaration  and  specious  arguments,  that  my 
steel  process  was  impracticable  and  utterly  valueless — 
in  fact,  the  mere  dream  of  a wild  enthusiast,  which  the 
world  at  large  were  solemnly  warned  to  have  nothing  to 
do  with.  Had  these  gentlemen  been  successful  in  their 
efforts  to  stay  the  progress  of  this  invention,  doubtless 
they  would  have  profited  by  so  doing  ; but  the  world 
would  have  lost  more  than  ten  millions  sterling  per 
annum,  which  my  invention  now  saves. 

“ Itisacurious coincidence  thatthe  hydraulic  apparatus 
which,  in  my  steel  process,  enables  a boy  to  manipulate 
five  tons  of  fluid  metal,  and  govern  and  regulate  the 
heavy  mechanism  at  a distance  of  60  feet  from  the  appa- 
ratus, and  pour  out  a fine  stream,  or  let  fall  a seething 
flood  of  incandescent  metal  into  the  receiver,  is  the 
identical  form  of  ^lydraulic  apparatus  which  I am  now 
using  to  control  my  ship  saloon  ; and,  after  the  intro- 
duction and  employment  for  the  last  ten  years  of  this 
peculiar  mechanism  in  every  country  in  Europe,  it 
appears  to  my  simple  mind  to  be  just  one  of  those  things 
on  which  I am  able  to  form  an  opinion,  and  a fact  on 
which  I can  rely. 

“ After  this  digression  I will  return  to  the  task  which 
has  to  be  repeated  at  the  birth  of  every  new  and  im- 
portant invention,  and  endeavour  to  convince  those  who 
cannot  see,  or  will  not  accept,  the  facts  that  are  clear  to 
others. 

“ Your  correspondent  enumerates  five  distinct  kinds  of 
motion  in  a ste  im  vessel  which  he  considers  necessary  to 
provide  against,  but  he  is  careful  not  to  explain  how 
completely  the  disagreeable,  tremulous  motion  produced 
by  the  engines  will  be  prevented  by  the  complete  isola- 
tion of  the  suspended  saloon,  the  supports  of  which  rest 
on  massive  beds  of  india-rubber,  and  thus  prevent  the 
sharp  vibratory  motion  of  the  engines  from  being  trans- 
mitted to  the  saloon,  which  will,  in  consequence,  have 
all  the  ease  and  quiet  of  a C-spring  carriage,  as  compared 
with  a cart  without  springs,  when  rolling  over  the 
London  stones.  Neither  has  he  pointed  out  the  fact 
that  the  fearful  thud  with  which  the  sea  strikes  the 
sides  of  the  ship  in  a gale  is  directly  transmitted  to  the 
couches  of  the  passengers  in  all  ordinary  steam-vessels, 
and  that  these  concussions  cannot  possibly  be  felt,  nor 
the  gurgling  waters  be  heard,  in  a saloon  wholly  sepa- 
rated from  the  sides  of  the  vessel  by  a distance  of  five 
feet.  He  is  equally  oblivious  of  the  advantages  afforded 
by  a saloon  of  20  feet  in  height,  thoroughly  ventilated 
by  artificial  means ; nor  does  he  think  proper  to  notice 
the  high  speed  of  these  ships,  which  will  save  half  an 
hour  of  this  disagreeable  journey. 

“ But  let  us  consider  the  so-called  ‘five  well-defined 
movements  ’ which  ‘ Mechanicus  ’ imagines  to  exist  as 
sources  of  sea-sickness.  Is  he  not  aware  that  the  com- 
bination of  two  separate  motions  at  right  .angles  to  each 
other  is  capable  of  generating  curves  and  twists  innu- 
merable ? In  the  simplest  dorm  of  pentograph  there 
are  two  str.aight-line  motions  at  right  angles  to  each 
other  ; these  motions  acting  in  unison  will  describe  every 
v.ariety  of  curve  and  twist  that  the  hand  ol  man  can 
trace,  and,  in  like  manner,  the  two  simple  motions  of  a 
ship — viz.,  her  pitch,  .and  the  roll  which  is  at  right 
angles  to  it,  will  give  rise  to  all  imaginary  combinations 
of  motion,  especially  the  sort  of  screwing  or  twisting 
motion  so  much  felt  at  sea,  and  which  is  merely  a com- 
bination of  these  two  elementary  ones.  But  take  away 
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from  tho  pentograph  its  cross  slide,  and  all  its  magic 
power  ceases;  it  can  no  longer  delineate  a map  or  trace 
the  intricate  windings  of  a quaint  signature  ; all  this 
power  has  vanished,  and  one  simple  straight  line  is  all 
that  the  instrument  is  now  capable  of  forming.  And  so, 
in  like  manner,  if  we  take  away  from  the  ship,  or,  rather, 
from  the  suspended  part  of  it,  one  of  its  primary  motions 
(the  roll),  we  break  the  charm,  and  all  its  wonderful 
power  of  describing  innumerable  and  most  uncomfortable 
curves  will  cease,  and  there  will  remain  only  the  one 
simple  motion  of  pitching  in  a straight  line. 

“ ‘ Mechanicus  ’ is  entirely  mistaken  in  supposing  that 
my  invention  does  not  or  cannot  deal  with  the  pitching 
motion  of  the  ship,  for  the  pitch  is  just  as  capable  of 
being  governed  by  the  hydraulic  apparatus  as  the  roll ; 
but  in  these  particular  Channel  boats,  it  is  the  opinion 
of  most  eminent  niival  men — men  who  have  commanded 
the  largest  steamships  for  years — that  a ship  of  350  ft. 
in  length  in  the  Channel,  with  a low  freeboard,  and 
moving  at  20  miles  per  hour,  will  only  pitch  to  a very 
small  angle;  and  when  we  place  a saloon  of  50ft.  in 
length  in  the  centre  of  such  a vessel,  it  follows  that  the 
saloon  being  only  one-seventh  of  the  length  of  the  vessel, 
the  pitch  at  the  extreme  ends  of  the  saloon  will  he  only 
one-seventh  of  the  pitch  at  bow  and  stern  of  the  ship, 
and  which  motions  are  also  greatly  lessened  by  her 
peculiar  construction  and  high  speed ; and,  further,  it 
must  be  remembered,  that  this  e.xtremely  small  amount 
of  pitching  motion  at  the  ends  of  the  saloon  will  occur 
at  the  extremely  slow  speed  of  one-seventh  only  of  the 
speed  at  which  the  bow  and  stern  end  of  the  vessel  pitches, 
and  hence  will  be  nearly  inappreciable. 

“ As  to  the  absolute  bodily  rise  and  fall  of  the  ship, 
naval  men  are  agreed  that  in  large  vessels  this  motion  is 
extremely  small,  so  small  in  fact  that  it  may  be  entirely  : 
left  out  as  an  element  of  sea-sickness.  What  so  often  : 
deceives  non-professional  men  on  this  point  is  the  ascent 
and  descent  of  the  ends  and  sides  of  the  ship  when  she 
pitches  and  rolls  simultaneously  at  a great  angle. 

“ The  fourth,  or  onward  motion,  pure  and  simple, 
which  ‘ Mechanicus  ’ has  pressed  into  his  service,  will 
surely  not  make  any  one  sea-sick.  Were  it  so,  pray, 
how  do  ladies  manage  to  ride  on  horseback,  or  venture 
on  a speed  of  twenty  miles  per  hour  in  a railway  carriage 
having  an  ‘ onward  movement  ?’  Then  we  have  the  fifth 
movement.  This  is  supposed  to  be  a purely  crab-like 
motion.  Onl}’-  imagine  a vessel  of  great  length  going 
forward  at  the  rate  of  twenty  miles  per  hour,  and  bodily 
jumping  first  to  theright  and  then  to  the  left  of  her  course, 
so  as  to  make  people  sea-sick.  There  simply  is  not,  and 
cannot  be,  anj'  such  cross  motion  in  a vessel  moving  at 
twenty  miles  per  hour.  The  whole  of  the  extremely 
complicated  series  of  curves  descril)ed  by  the  bow  of  a 
steamer  in  rapid  onward  motion  may  be  generated  by 
the  combined  action  of  rolling  and  pitching,  each  at 
different  distances,  and  at  periods  that  do  not  accoi-d ; 
and  should  it  be  found  necessary  to  neutralise  both  these 
motions  by  the  hydraulic  controlling  apparatus,  there  is 
not  the  smallest  difliculty  in  applying  it  to  both  these 
motions  of  the  ship.” 


SCHOOL  BOAKD  WORK  FOR  LONDON. 

The  population  of  London,  as  shown  by  the  census 
taken  on  the  2nd  April,  1871,  was  3.26.5,005.  The 
officers  of  the  School  Board,  working  in  conjunction 
with  the  Registr.ir-General,  ascertained  that  of  these 
681,107  were  children  between  the  ages  of  three  and 
thirteen.  Taking  the  next  step  in  the  process,  it  was 
found  that  of  this  number  97,307  were  being  educated 
at  home,  or  in  schools  where  the  wmekly  fee  exceeded 
ninepence,  and  were  thus  removed  from  the  operation  of 
the  Act ; and  that  an  additional  9,101  were  inmates  of 
boarding-schools,  reformatories,  or  asylums.  This  left 
•574,693  children  for  whom  elementary  schools  were  re- 


quired, and  of  whom  398,679  were  attending,  and 
176,014  were,  for  various  causes  all  set  forth  in  the 
bulky  returns,  not  attending  schools.  Again,  with 
respect  to  ages,  139,095  of  the  children  requiring  ele- 
mentary schools  were  between  the  ages  of  three  and 
five,  and  435,598  between  the  ages  of  five  and  thirteen. 
Of  the  total  of  176.014  who  ought  to  be  at  school,  but 
were  returned  as  absent,  it  was  found  upon  investigation 
that  only  95,975  had  valid  excuses  for  stopping  away  ; 
and  the  addition  of  the  remaining  80,039  to  the  398,679 
already  attending  elementary  schools  within  the  mean- 
ing of  the  Act  gave  the  London  School  Board  478,718 
children,  for  whose  “ efficient  ” education  they  become 
responsible. 

This  position  being  determined,  it  next  became  neces- 
sary to  ascertain  what  accommodation  existing  schools 
provided  for  the  education  of  these  children.  A return 
obtained  comprehending  particulars  of  every  school  or 
department  of  a school  at  which  elementary  education  is 
the  principal  part  of  the  education  there  given,  and  at 
which  the  or.iinary  payments  in  respect  of  the  instruc- 
tion from  each  scholar  does  not  e.xceed  ninepence  a 
week,  showed  that  the  metropolis  contained  3,130  such 
institutions,  providing  in  the  aggregate  accommodation 
for  370,960  scholars.  One  hundred  and  forty-five  new 
schools,  or  enlargements  of  schools  were  projected,  and 
when  these  were  completed  a total  accommodation  would 
be  provided  for  413,233  scholars.  This  was  so  far  satis- 
factory that  it  appeared  to  show  that,  out  of  a popiulation 
of  upwards  of  three  millions  only  a trifle  over  65,000 
children,  some  of  them  under  the  age  of  five,  were  left 
unprovided  with  schools.  But  when  the  test  of  efficiency 
came  to  be  applied,  the  proportion  was  woefully  increased. 
More  than  one-half  of  the  existing  schools  (1,876)  were 
condemned  as  being  inefficient,  reducing  the  accommo- 
dation by  63,907.  These  figures,  as  compared  with  the 
number  of  schools  condemned,  suggest,  what  is  the  fact, 
that  the  institutions  found  wanting  were  chiefly  petty 
undertakings  known  to  the  Education  Department  as 
“ adventure  schools,”  and  represented  with  greater  or 
less  accuracy  by  the  Academy  for  Young  Ladies  at  the 
East-end,  the  locale  of  which  was  a kitchen  that  also 
served  the  purposes  of  dining  and  bedroom,  and  the 
principal  of  which  was  fain  to  indicate  her  acquiescence 
with  a document  offered  for  her  signature  by  affixing  the 
primitive  design  known  as  a “mark.”  Deductions 
having  been  made  in  this  direction,  it  resulted  that 
there  were  in  the  metropolis  1,149  efficient  schools, 
accommodating  312,925  scholars,  and  250  schools  par- 
tially efficient,  accommodating  37.995  scholars,  giving  a 
total  of  1,399  schools,  providing  education  for  350,920 
out  of  the  478,718  known  to  require  it. 

A further  and  final  deduction  had  yet  to  be  made,  in 
order  to  arrive  at  the  precise  amount  of  sch..ol  accommo- 
dation required  for  the  given  number  of  children. 
478,718  children  might  require  places  at  school,  but  it  is 
not  reasonable  to  suppose  that  every  one  of  them  would 
be  in  regular  attendance  from  day  to  day.  The  Board, 
accordingly,  with  that  well-directed  energy  which  marks 
the  whole  of  this  important  inquiry,  procured  a return 
from  thirty  of  the  largest  schools  in  London,  setting 
forth  the  absence  of  scholars  day  by  day  fur  a w'hole  week. 
The  aggregate  return  showed  that  on  the  average  5'09 
of  the  number  on  the  rolls  were,  from  temporary  causes, 
absent  day  by  day.  The  Board,  hoping  that  under  the 
action  of  their  bye-laws  this  proportion  may  be  decreased, 
deducted  five  per  cent,  from  the  number  of  children  who 
ought  attend  school,  in  order  to  arrive  at  the  numbers 
for  whom  accommodation  would  be  absolutely  necessary. 
On  this  basis  of  calculation,  schoids  with  a constituency 
of  478,718  children  should  have  accommodation  for  the 
average  attendance  of  454  783,  and  there  being  existing 
accommodation  for  350,920,  it  follows  that  the  London 
School  Board  find  themselves  face  to  face  with  the 
necessity  for  building  schools  for  103,863  children. 

Of  the  ten  divisions  which  form  the  Metropolitan 
School  District,  the  most  necessitous  is  Tower  Hamlets, 
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"whicli,  requiring  accommodation  for  71,031  children,  has 
provision  for  only  47,317.  Lambeth  wants  school  places 
for  76,962  children,  and  has  provided  54,697;  Hackney 
wants  room  for  56  906,  and  has  provided  for  34,851  ; 
Finsbury  wants  58,049,  and  has  44,9 14 ; Southwark  wants 
35,230,  and  has  22,526  ; Greenwich  wants  32,673,  and  has 
28,884;  Chelsea  wants  30,204,  and  has  26,932;  Marjde- 
hone  wants  57,616,  and  has  that  number  all  but  3,140  ; 
Westminster  is  short  of  the  total  accommodation  neces- 
sary by  only  959  ; whilst  the  City  actually  has  an  excess 
of  accommodation  amounting  to  1,418.  The  School  Board 
have  boldly  decided  at  once  to  provide  school  accommo- 
dation for  100,600  children,  and  have  apportioned  that 
number  amongst  the  ten  divisions,  in  some  oases,  urged 
by  special  reasons,  recommending  accommodation  in 
excess  of  the  actual  deficiency',  and  in  others  asking  the 
district  to  he  temporarily  content  with  less  than  its  full 
need.  Thus  Chelsea,  which  wants  new  schools  for  3,272, 
will  have  schools  built  for  4,900  ; Finsbury,  which  wants 
13,135,  will  get  10.600  ; Greenwich,  which  wants  3,789, 
will  get  6,650  ; Hackney,  which  wants  22,055,  will  get 
20,000  ; Lambeth,  which  wants  22,265,  will  get  18,460; 
Marylebone,  which  wants  3,140,  will  get  7,900;  South- 
wark, which  wants  12,704  ; will  get  11,200  ; Tower 
Hamlets,  which  wants  23,962,  will  get  19,400  ; and 
Westminster,  whose  modest  necessities  would  be  met  by 
provision  for  959  scholars,  will  get  the  round  thousand. 


COERESPOMDENCE. 


CHANNEL  STEAMERS  AND  SEA  SICKNESS. 

Sir, — In  one  or  more  of  the  leading  journals,  it  is 
stated  that  a Mr.  Mackie  has,  three  years  ago,  patented 
a system  of  tubular  ship,  which,  it  is  thought,  will  offer 
better  accommodation  and  more  freedom  from  sea-sick- 
ness than  the  public  now  enjoy. 

I desire  to  state  to  the  public,  through  our  Journal, 
that,  in  1864,  I designed  a similar  vessel,  with  two  hulls 
instead  of  three,  to  lessen  skin  friction,  and  my  system  is 
almost  identical  with  that  of  Mr.  Mackie  and  Captain 
Dicey. 

In  corroboration,  I beg  to  say  that,  in  1867,  I was  an 
exhibitor  at  the  Conversazione  of  Civil  Engineers,  also 
at  the  Society  of  Arts,  when  a medal  was  offered  for 
improved  vessels  for  channel  communication,  and  that 
my  drawings  have  been  hanging  in  the  Polytechnic  In- 
stitution many  years,  and  are  there  still.  Captain 
Dicey^’s  scheme  is  so  similar  to  mine  that  I have  con- 
nected myself  with  his  enterprise  in  the  English  Channel 
Steam  Ship  Company,  and  we  hope  to  show  the  English 
public,  on  the  Thames  and  on  the  sea,  the  result  of  our 
endeavours,  which  we  intend  to  be  as  successful  as  our 
former  experiments  have  been,  and  wealso  intend  to  have 
steady  cabins,  sofis  and  chairs,  on  and  in  which  the 
public  may'  luxiuiate  without  the  necessity  of  any' 
appai’atus  to  preserve  their  equilibrium. — I am,  &c., 

Angelo  Sedley. 

02,  New  Bond  .street,  London. 


ARTIFICIAL  FUEL. 

Sir, — As  several  suggestions  have  lately  been  made 
by  correspondents  to  the  Jonnial  with  regard  to  a sub- 
stitute for  coal,  it  will  not  perhaps  be  out  of  place  for 
me  to  give  some  particulars  respecting  the  utilisation 
of  the  refu.se  baik  of  the  tan-yard  fur  fuel  in  Italy. 

The  hark,  taken  in  a wmt  state  from  the  tan-pits,  is 
kneaded  by  the  feet,  and  compressed  into  circular 
moulds  by  boys,  so  as  to  form  cakes  or  discs  of  .about 
eight  inches  in  diameter  and  one  and-a-half  thick,  and 


which  are  dried  on  covered  racks  by  simple  exposure  to 
the  atmosphere. 

These  cakes  are  manufactured  at  most  tan-yards  in 
Northern  Italy',  and  a boy',  on  the  average,  can  make 
1,000  per  day. 

The  retail  price  in  the  principal  towns  varies  from  ten. 
to  twelve  francs  per  thousand,  and  this  fuel  is  largely 
used  for  economising  wood,  with  which  it  is  usu.illy 
burnt.— I am,  &C. 

An  Anglo -It.vlian. 


EXHIBITIONS. 


Vienna  Exhibition. — Signor  Natale  Bifid,  the  enter- 
prising restaurateur  of  the  Galleria  Vittorio  Emmanuele 
at  Milan,  has  just  obtained  the  concession  of  2,000  square 
metres  of  space  at  the  Vienna  Exhibition,  w’here  he  in- 
tends opening  an  Italian  restaurant,  and  visitors  will 
thus  have  an  opportunity  of  tasting  the  famous  Risotto 
alia  Milanese,  macheroni  alia  Napolitana,  and  a variety'  of 
dishes  peculiar  to  the  Italian  cuisine.  The  w'aitresses 
will  be  dressed  in  the  picturesque  costumes  of  Calabria, 
Tuscany,  and  Brianza. 

The  Vienna  Exhibition  and  French  Art. — A hold 
project  is  now  under  the  consideration  of  some  of  the 
most  eminent  French  artists  in  connection  with  the  great 
International  Exhibition,  to  be  held  next  year  at  Vienna. 
It  is  proposed  to  attempt  an  exhibition — separate  from 
the  great  one — of  all  the  most  remarkable  works  that 
have  been  produced  by  the  French  school  during  the 
past  ten  y'ears,  in  order  to  set  French  art  before  Eastern 
Europe  with  all  possible  eclat.  The  success  will  greatly 
depend  on  the  good  will  of  the  possessors  of  many'  of 
these  works. 

Lima  Exhibition. — The  three  most  important  and 
special  premiums  awarded  at  the  recent  Lima  Exhibition 
are  to  Doctor  Don  Manuel  A.  Fuentes,  tor  the  design  of 
the  building  ; to  Don  Demetrio  Olavezoya,  for  the  intro- 
duction of  merino  sheep  into  the  country  ; and  to  Don 
Pedro  Ruiz,  fur  a famous  eljck  shown,  which  is  thus  de- 
scribed;— ‘Tt  was  50  feet  7 inches  in  height,  and  49  feet 
2 inches  wide.  It  marks  the  weeks,  the  seasons,  years, 
and  centuries.  It  show's  the  course  of  the  sun  and  inoon, 
and  the  eclipses  ; hoists  up  and  lowers  daily  the  national 
flag,  and  presents  pictures  commemorative  of  the  great 
events  in  the  history  of  Peru.  It  strikes  the  hours  and 
quarters  of  hours,  and  finally'  plays  certain  tunes  at 
stated  periods.” 

Art  Exhibition  at  Versailles. — Versailles,  the  present 
seat  of  government,  is  about  to  have  a grand  exhibition 
of  pictures  and  other  works  of  art.  The  opportunity'  is  a 
good  one,  and  the  Society!  of  the  Friends  of  Art  of  the 
Seine-et-Oise,  who  organise  the  exhibition,  have  issued  a 
very  liberal  programme.  Each  invited  artist  is  allowed 
to  send  as  many  works  as  he  may  please,  and  the  quality 
of  the  works  is  left  entirely  to  himself.  Moreover,  the 
exhibitois  are  not  to  be  put  to  any  expense  whatever, 
even  fur  package  ; the  works  are  merely  to  be  sent  to  the 
office  of  the  Moniteur  des  .rlrts,  in  Paris,  and  the  repre- 
sentative of  the  society  will  have  them  conveyed  tu  A ei- 
sailles  and  properly  placed.  The  exhibition  ta,kes  pHce 
in  the  Salle  du  Jen  de  Paurae,  of  historic  celebrity.  Con-^ 
sideling  that  there,  besides  the  750  deputies,  many  of 
whom  reside  with  their  families  at  Versailles,  a very 
large  number  of  officials,  a large  military'  lorce,  and  a 
constant  succession  of  visitors  from  all  parts,  the  ex- 
hibition is  likely  to  be  eminently'  successtul,  especially 
! when  it  is  considei’ed  that  the  tow'n  is  alinost  entirely 
destitute  of  any  other  attraction  whatever  in  the  winter 
season. 
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, Early  History  of  the  Steam  Engine.— The  Patent 
, Office  has  lately  purchased,  and  last  week  published,  two 
, deeds,  dated  respectively  1779  and  1799,  relating-  to  the  erec- 
tion by  Boulton  and  Watt  of  steam  engines  at  Gwennap,  in 
Cornwall,  and  Werneth  Colliery,  near  Oldham.  They  are 
interesting  as  giving  details  as  to  the  terms  on  which  the 
engines  were  to  be  erected  and  -worked,  and  as  to  the  cost  of 
-construction. 

Manufacture  of  Sugar  from  Beetroot  in  Italy. — Pro- 
fessor Peyron,  the  well-known  agricultural  chemist,  in  his 
evidence  before  the  ‘‘  Inchiesta  Industriale,”  now  being  held 
in  Turin,  states  that,  with  regard  to  agricultural  industries  in 
Italy,  few  countries  can  be  said  to  be  more  behindhand,  and  the 
manufacture  of  products  derived  from  the  productions  of  the 
soil  is  as  yet  in  its  infancy.  The  government  have  endea- 
voured to  introduce  the  cultivatiori  of  various  new  plants, 
such  as  cotton,  the  esparto  grass,  &c.,  but  without  success, 
and  of  late  a great  effort  has  been  made  in  Italy  to  encourage 
the  growth  of  the  sugar  beet,  and  to  teach  the  farmers  care- 
fully the  general  treatment  of  the  land  for  the  cultivation  of 
this  root,  so  as  to  produce  heavy  crops,  rich  in  sugar.  Pro- 
fessor Peyron  expresses  his  opinion  that  Italy  will  never 
become  a sugar-producing  country,  as  the  juicy  root,  although 
rich  in  sugar,  is  not  easily  crystallised,  and  that  other  emps 
can  be  grown  with  far  more  profit  than  the  beetroot.  A series 
of  experiments  made  in  Tuscany,  Naples,  and  Lombardy,  by 
himself  and  Signor  Peria,  gave  in  some  cases  a production 
i of  12i  per  cent,  of  sugar,  and,  on  the  average,  from  10  to  101 
per  cent. 

Memorial  Portrait  of  Sir  James  C.  Hess,— A memorial 
portrait  of  the  late  Kear-Admiral  Sir  James  Clark  Ross, 

: D.C.L.,  F.R.S.,  has  recently  been  placed  in  the  Painted  Hall 
of  the  Royal  Hospital,  Greenwich,  hj'  subscription  from 
' several  naval  officers  and  eminent  men  of  science,  as  a mark 
I of  his  great  achievements  in  geographical  discovery,  and  in 
the  advancement  of  science  in  both  Polar  regions.  Sir 
I James  C.  Ross  served  in  every  Arctic  expedition  under  Sir 
I Edward  Parry  and  his  uncle  Sir  John  Ross;  he  passed  nine 
i winters  and  sixteen  summers  in  the  Arctic  regions.  Among 
his  great  achievements  he  planted  the  British  ilag  over  the 
position  of  the  north  magnetic  pole,  and  it  was  his  glory 
I to  attain  the  highest  latitude  in  both  hemispheres  ever 

(reached  by  man,  in  the  north  when  he  served  with  Party, 
i and  in  the  south  w-hen  he  commanded  the  Antarctic  ex- 
[ pedition,  and  accomplished  the  most  extensive,  most  im- 
portant, and  most  perilous  survey  ever  undertaken.  The 
1 discovery  of  Victoria  Land  on  the  Antarctic  continent  could 
only  have  been  accomplished  by  an  officer  so  long  inured  to 
Polar  navigation  as  Sir  James  Ross.  His  magnetic  survev 
over  that  portion  of  the  southern  hemisphere  has  been  one 
I of  themo.st  valuable  contributions  in  this  eouiitry  to  science, 
j and,  by  permission  of  the  Lords  Commissioners  of  the 
1 1 Admiralty,  liiis  portrait  is  now  placi  d as  a w-orthy  pendant 
II  to  that  of  the  illustrious  navigator,  Captain  Jame.s  Cook. 

i|  Meat  Supply  of  Buenos  Ayres,— Official  reports  lately 
I published  show  that  sheep  boiling  down  is  heconiing  as  much 
I a_  staple  industry  in  Buenos  Ayres  as  pork  packing  at  Ciu- 
] cinnatti.  A couple  of  years  ago  there  were  hut  tw-o  or  three 
“ graserias,”  or  boiliug-dowm  establishments  in  the  Republic, 
now  there  are  nearly  100,  which  can  b.dl  down  daily  about 
60,000  sheep.  I here  are  also  15  saladeros,’*  w here  horned 
eattle  and  mares  can  also  be  killed  to  the  number  of  14,000 
or  15,000  head  daily.  Supposing  the  graserias  were  to  w-ork 
300  day's  in  the  year,  they  could  boil  dow-n  17^-  niiilion  sheep, 

I which  would  be  about  one-fourth  of  the  entire  ntnnber  in  the 
province ; the  number  now  killed  is  probably  from  8 to  10 
I millions  y eai ly.  T be  shipments  of  tallow  in  1871  represented 
I 5,000.000  dollars,  and  of  sheep  .skins  2,000,000,  or  about 

, |L600,000.  “ If,”  observes  the  Buenos  Ayres  Standard,  of 

j September  30th,  “w-e  could  convert  the  graseiias  into  mutton- 
packing  establishments,  as  in  Australia,  for  export  to  England, 
the  gain  to  the  country  would  he,  of  course,  much  greater.' 
V'  e could  kill  and  pack  10  million  sheep  yearly  without  over- 
thinDiDfr  our  flocks,  which  at  two  dollars  per  head  would  give 
four  millions  sterling:  per  annum.  And  there  seems  no  reason 
why  we  should  not  do  so,  for,  however  poor  the  beef  of  Buenos 
Ayres  may  he,  the  mutton  is  excellent,  and  it  seems  a pity  to 
boil  down  the  sheep  for  tallow.” 


The  Iron  Mines  of  Elba. — During  the  month  of  July; 
1872,  the  quantity  of  inm  ore  exported  from  the  island  of 
Elba  amounted  to  24,556  tons,  of  which  3,286  tons  were 
shipped  for  Italy,  to  be  melled  at  the  iron  works  of  Follimica 
and  Cecina,  the  former  being  one  of  the  most  important  in 
the  kingdom  ; 18,570  tons  to  France,  and  2.700  to  other 
countries.  Of  199  vessels  that  were  laden  with  ore  during 
this  month,  4 were  French,  4 English,  1 Austrian,  the 
remainder  being  Italian. 

Ne-w  Kind  of  Gunpo-wder.^ — A novel  description  of 
gunpowder,  posse.'tsing  extraordinary  projectile  power,  is  said 
to  have  been  recently  adopted  by  the  Prussian  Artillery'.  It 
is  composed  of  a certain  proportion  of  nitre  and  sawdust, 
and  in  this  state  can  be  kept  in  store  without  fear  of  ex- 
plosion. To  render  this  composition  explosive  it  is  necessary 
to  add  a sufficient  quantity  of  sulphuric  acid  to  make  it 
cohere,  and  when  dried  it  is  ready  for  use.  This  compo.sition 
has  certainly  the  advantage  of  cheapness,  combined  with  ex- 
treme simplicity  in  its  manufacture,  and  is  said  to  leave  but 
little  residue  after  being  fired. 

Scholastic  Museum,  Model  School,  &c. — A ne-w  estab- 
lishment is  about  to  spring  up  in  Paris,  under  the  auspiices 
of  M.  Say',  the  Prefect  of  the  Seine,  to  include  a model 
school,  and  a gymnasium,  and  a museum  of  glnhes,  atl.ases, 
maps,  topographical  charts,  reading  and  aiithmetical  tablets, 
school  books,  together  with  model.s  of  school  fnniiture  and 
material  of  all  kinds,  in  short,  a permanent  exhibition  of 
objects  used  for  insnuction,  whether  literary,  S(-ientific,  or 
artistic.  Such  an  establisliment  cannot  fail  to  be  useful,  and 
c.annot  ho  very  costly'.  The  pla(-e  ( hu.-en  for  it  is  a house 
and  a plot  of  ground  belonging  to  the  govcniment,  situated 
on  the  Boulevard  Mornand,  and  just  in  the  rear  of  thelibrary' 
of  the  arsenal. 

Peruvian  Antiquities.  — M.  de  Bunsen,  Charge 
d’ Affaires  in  Peru,  ha.s  sent  to  the  Berlin  Museum  a curious 
and  valuable  colleetion  of  Peruvian  pottery  and  other  articles, 
which  are  all  the  more  valuable  trom  the  fact  that  the 
ancient  civilization  of  South  America  was  previously  but 
poorly  represented  in  the  Ethnological  Section  of  the 
Museum.  Amongst  the  collection  are  .several  kinds  of  urns, 
some  of  early  date,  while  others  are  the  work  of  natives  who 
load  been  converted  to  Chri.stianity.  The  mummies  are  very 
remarkable.  Three  of  them  are  completely  clothed,  and 
accompanied  with  the  objects  which  are  almost  always  found 
in  Peruvian  tombs,  such  as  the  hag  for  food,  the  drinking- 
cup,  and  the  loom  and  its  accessories  placed  in  women’s 
graves.  In  one  o.-ise,  the  mummy'  of  a female  has  in  its  arms 
a clay  model  of  an  infant.  The  various  textile  stuffs  in 
which  the  mummies  are  enveloped  are  extremely  rare,  there 
being  but  few  examples  in  our  mu.seums. 

Trans-Andine  Telegraphs. — The  last  Buenos  Ayres 
papers  received  contain  an  interesti;ig  official  report  on  the 
trails- Audinc  telegraph.  The  length  from  Buenos  Ayres  to 
Valparaiso  is  1,238  miles,  of  which  1,058  are  in  Argentine 
and  180  in  Chilian  territory'.  The  Argentine  government 
pays  a subsidy  of  30,000  dollars  on  the  section  from  Villa 
Maria  to  the  top  of  the  Andes,  680  miles,  and  the  Chilian 
government  a subvention  of  8,000  dollars  on  the  section  of 
60  miles  that  had  to  be  made  from  the  Andes  to  eonnect  with 
the  tclcgr.iphs  on  the  Pacific  side.  On  the  Argentine  side 
were  used  1,800  tons  of  materials,  the  eargo  of  nhie  vessels 
from  Europe,  the  Villa  Maria  section  to  the  Andes  taking 
1,300  metal  posts  and.  280  tons  of  wire,  the  land-carriage  of 
which,  from  Rosario,  was  as  much  as  the  tir.st  cost.  On  the 
Chilian  side  are  3,600  metal  posts  and  184  tons  of  wire. 
There  are  two  snow  cables,  for  a stretch  of  30  miles  over  tho 
top  of  the  Andes,  besides  a wire  line  on  posts,  and  this  was  a 
diilicult  -work.  These  cables,  which  had  to  ho  brought  over 
tho  Andes  piecemeal  on  the  backs  of  mules,  were  com- 
menced to  be  laid  on  May  15th,  1S7L  hut  snow-storms  soon 
■stopped  progress,  until  September  6th,  when  the  arduous 
ta.Ji;  was  resumed,  and  onmpileted  on  Feb.  6th,  1872.  Each 
cable  has  a conductor  of  seven  copper  wires,  and  in  laying 
I he  cables  a ti  eneh  for  eai-h  had  to  he  dug  two  feet  wide 
through  the  worst  part  of  the  Cordilleras,  from  Ojos  de 
Anga,  on  the  Chilian,  to  the  Inas-hndge  on  the  Argentine 
side.  The.  Chilian  government  is  anxious  to  hasten  tele- 
graphic communication  with  Europe,  and  engages  to  increase 
iho  subsidy  to  20.000  dollars  a year  when  the  Brazilian  cable 
is  laid.  It  further  offers  20,000  dollars  a year  to  anyone  who 
will  lay  a cable  along  the  coast  to  Peru,  as  in  that  way  they 
would  soon  reach  Panama,  which  is  already  connected  with 
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Nortli  America  and  Europe.  Then  the  readers  of  the  morn- 
ing papers  in  America  will  he  able  to  learn  at  the  break- 
fast-table  all  that  occurred  the  previous  day  at  Paris,  London, 
Madrid,  Berlin,  New  York,  Melbourne,  Calcutta,  and 
Yokohama. 

Fuel  Economy. — Peat  in  Italy. — The  peat  deposits 
in  Italy  cover  an  area  of  upwards  of  40,000  hectares  (in  round 
numbers  100,000  acres),  and  average  in  thickness  from  five 
to  six  metres,  although  in  some  places,  as  in  the  Roman 
Campagna,  deposits  25  metres,  or  34  yards,  in  thickness  are 
to  be  met  with.  Up  to  the  present  time,  from  the  impossi- 
bility of  compressing  the  peat  to  a greater  density  than  from 
200  to  300  kilogrammes  per  cubic  metre,  it  has  been  impos- 
sible for  this  fuel  to  compete  with  foreign  coal  in  Italy. 
Signor  Giovanni  Mozo,  after  a series  of  patient  and  careful 
experiments,  has  succeeded  in  making  machinery  by  which 
peat  coal  of  a density  of  1,000  kilogrammes,  about  one  ton, 
per  cubic  metre  can  be  produced,  and  sold  at  from  16  to  18 
francs  (12s.  to  14s.)  per  ton.  Experiments  on  the  Lombard 
railways  show  the  value  of  Signor  Mozo’s  invention,  which, 
with  the  present  high  price  of  coal,  cannot  fail  to  be  a most 
important  one  for  Italy,  tending  to  free  her  from  the  im- 
mense tribute  (40,000,000  francs  yearly)  that  she  pays  to 
other  nations  fur  fuel,  and  to  enable  her  to  develop  her 
natural  resources. 


SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Phormium  Tenax  as  a Fibrous  Plant.  Edited  by 
James  Hector,  M.D.,  F.R.S. 

Report  of  the  Commissioners  appointed  to  inquire  into 
the  preparation  of  the  Phormium  fibre  or  New  Zealand 
Flax,  and  also  further  papers  relating  to  che  same. 

The  Metric  Calculator.  By  Richard  Rickard.  Pre- 
sented by  the  author. 

Retail  Traders  and  the  Co-operative  Stores  (a  pamph- 
let). By  Jeremiah  Head.  Presenteil  by  the  author. 

Twentieth  Annual  Report  to  the  Council  of  the  City 
of  Manchester,  on  the  Working  of  the  Public  Free 
Libraries,  1871-2. 

Light  Railways  (a  pamphlet).  By  Henry  S.  Ellis. 
Presented  by  the  author. 

Census  of  Victoria,  1871.  Part  3,  Ages  of  the  People. 

Statistics  of  the  Colony  of  Victoria,  for  the  year  1871. 
Part  4,  Law,  Crime,  &c. 

Commiaion  de  la  Flora  Forestal  Espanola,  Resumen 
de  los  trabojos  verificados,  por  la  miama  durante  los 
ahos  de,  1869  y 1870.  Presented  by  his  Excellency  Don 
.Jose  Merino  Ballesteros. 

A Collection  of  Publications  of  the  Sociedad  Economica 
of  Madrid.  Presented  by  his  Excellency  Don  Jose 
Merino  Ballesteros. 


ORDINARY  MEETINGS. 

The  following  are  the  dates  of  the  Wednesday 
evening  meetings,  the  chair  being  taken  at  eight 
o’clock : — 


1872. 

Novomher . . . . 

. . — 

— 

— 

27 

December  .... 

4 

11 

18 

— 

1873. 

January  . . . . 

__ 

15 

22 

29 

February  . . . . 

5 

12 

19 

26 

l\larch  

5 

12 

19 

26 

April 

2 

— 

16 

23 

30 

May  

..  7 

14 

21 

28 

For  the  meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

Novembeh  27. — “ On  Technical  Education,  and  the 
Means  of  Promoting  it.”  By  Thomas  Webster,  Esq., 
Q.C.,  F.R.S.  On  this  evening  the  chair  will  be  taken 
by  John  Hinde  Palmer,  Esq.,  M.P.,  Q.C. 

December  4. — “ On  the  Manufacture  of  Horse-nails 
by  Machinery.”  By  J.  A.  Huggett,  Esq. 

December  11. — “ On  Galvanic  Batteries.”  By  the 
Rev.  H.  Highton. 

December  18. — “ On  Russia,  her  Industries,  Com- 
merce, and  Means  of  Communication.”  By  Leone  Levi, 
Esq.,  Professor  of  Mercantile  Law,  King’s  College, 
London,  and  one  of  the  Deputies  to  the  International 
Statistical  Congress  at  St.  Petersburg. 


CANTOR  LECTURES. 

The  first  course  of  Cantor  Lectures  for  the 
ensuing  Session  will  bo  on  “The  Practical  Appli- 
cations of  Optics  to  the  Arts,  Manufactures,  and 
to  Medicine,”  by  C.  Meymott  Tidy,  M.B.,  Joint 
Lecturer  on  Chemistry,  and  Professor  of  Medical 
Jurispindence  at  the  London  Hospital,  and  will 
consist  of  five  Lectures,  to  be  delivered  on  the 
followhig  Monday  evenings,  at  eight  o’clock : — 

Lecture  I. — Monday,  November  25tk,  1872. 

The  Law  of  the  Intensity  of  Light  in  its  Application 
to  Photometry— Lighthouse  Illumination. 

Lecture  II. — Monday,  December  2nd,  1872. 

Lighthouse  Illumination  (continued) — Applications  of 
Rejection — Lenses  and  their  varieties — Their  Applica- 
tion to  Medical  Purposes,  (fee. 

Lecture  III. — Monday,  December  9th,  1872. 

Applications  of  Optics  in  the  Arts,  illustrated  in  the 
Science  of  Photography. 

Lecture  IV. — Monday,  December  16th,  1872. 

Polarised  Light,  and  its  Practical  Applications, 

Lecture  V. — Monday,  December  23rd,  1872. 

Spectrum  Analysis  as  Applied  to  Manufactures, 
illustrated  in  the  Bessemer  process,  and  to  Medicine  in 
the  Detection  of  Blood. 

A second  course  will  be  given  during  the 
Session,  by  the  Rev.  Aethur  Rigg,  M.A.,  “On 
the  Energies  of  Gravity,  Electricity,  Vitality, 
Affinity,  Light,  and  Heat,  especially  with  refer- 
ence to  the  Measurement  and  Utilisation  of  them.’ 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon SOCIETY  OF  ARTS,  8 Cantor  Lecture.  Dr.  Tidy, 

“ Oil  Pnictical  Applications  of  Optics  to  the  Arts, 
Manufactures,  ami  Commerce.” 

Actuai’ie.s,  7.  Mr.  Spraj'ue,  on  “ Reversionary  Life  Interests 
as  Securities  for  Loans." 

Social  Soicnce  Association,  8.  Rev.  E.  Aiibott,  on  “The 
Proi'0>eil  Examination  of  First-grade  Schools  by  the 
Universities.” 

Royal  Geographical  Society,  8J.  1.  Major  H.  H.  Godwin- 

Austen,  “Survey  of  the  Garo  Hills  and  Ascent  of  Mount 
i ilyias."  2 Account  of  the  Looshai  Country  from  the 

Iteportsof  the  Surveyors. 

Institute  of  Surveyors,  8.  Mr.  Arundel  Rogers,  “On 
Mines  and  Minerals.” 

Tues  ...Civil  Engineers,  8.  Mr.  William  Anderson,  “On  the 
Aba-el-Watif  Sugar  Factory,  Upper  Ejiypt  " 

London  Iiistinuion,  4.  Professor  Rutherford,  “ The  Nutri- 
tion I'f  the  Body.” 

Wed.  ..  SOCIETY  OF  ARTS,  8.  Mr.  Thomas  Webster,  Q.C., 
F.R  S , “On  Technical  Education  and  the  Means  of 
Promoting  it.” 

Society  of  Telegraph  Engineers,  8.  Mr.  W.  II.  Preece, 
on  “ Lightning.’ 

Fri .Architectural  Association,  7J. 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  November  29,  1872. 


21 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,045.  VoL.  XXL 


FRIDAY,  NOVEMBER  29,  1872. 


All  communications  for  the  Society  should  he  addressed  to  the  Secretary  ^ 
John-street-t  Adelphi,  London,  W,C, 


PROCEEDINGS  OF  THE  SOCIETY. 

■ — c> 

SECOND  ORDINAKY  MEETING. 

Wednesday,  November  27th,  1872,  J.  Hinde 
Palmer,  Esq.,  M.P.,  Q.C.,  in  the  chair. 

The  followmg  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Allison,  P.  F.,  127,  Leighton-road,  N.W. 

Baker,  George  0.,  24,  Ofi'erton-road,  Clapham,  S.W. 
Bodkin,  Frederick  Edwin,  Merton-lane,  Highgate,  N. 
Browell,  Capt.  Langton,  E.N.,  J.P.,  Freshfield,  Mill- 
brook,  near  Southampton. 

Carrington,  John  Bodman,  13,  Eegent-street,  S.W. 
Clement,  Robert  Pardy,  Brighton-villa,  Prospect-hall, 
Walthamstow,  E. 

Cocks,  Stroud  Lincoln,  58,  Harold-house,  Finchley- 
road,  N.W. 

Couch,  Arthur,  172,  Wapping  Eligh- street,  E. 
Greenhough,  I).  W.,  1,  Suffolk-villa,  Breakspeare’s- 
road.  Tipper  Lewisham,  S.E. 

Halstead,  Henry  Richard,  3,  Rose  Bank,  Manningham, 
Bradford. 

Head,  John,  The  Orwell  Works,  Ipswich. 

Johnson,  Frederick  J.,  Lincoln-house,  Broad-green, 
Croydon. 

Jones,  David,  27,  Mincing-lane,  E.C. 

Lord,  David  Lintott,  29,  Someileyton-road,  East  Brixton, 

S.W. 

Kennedy,  Lieut.-CoL,  J.P.,  Bombay,  and  Baroda  Rail- 
way Company,  45,  Finsbury-circus,  E.C. 

Myhie,  Robert,  F.R.S.,  C.E.,  21,  Whitehall-place,  S.W. 
Ogle,  Richard,  Broad  Oak-park,  Wor.sley,  near  Man- 
chester, and  2 Pall-mall,  Manchester. 

Sarson,  Henry,  71,  New  North-road,  N. 

Saunders,  John,  Armley-house,  High-street,  Bromley, 
Middlesex. 

Sefton,  David  Heywood,  Land  Mortgage  Bank  of  India, 
17,  Change-alley,  Cornhill,  E.C. 

Tayler,  Henry,  44,  Finsbury-circus,  E.C. 

Triggs,  Reuben,  18,  Clare  wood-terrace.  East  Brixton, 

S._W. 

Whitaker,  John,  Hill-side,  Primrose-hill-road,  N.W. 
The  Paper  read  was — 

ON  TECHNICAL  EDUCATION  AND  THE 
MEANS  OF  PROMOTING  IT. 

By  Thomas  Webster,  Q.C.,  F.R.S. 

Technical  education  constitutes  a branch  of  the 
general  question  of  the  education  of  thepeoplepccu- 
harly  witliin  the  chartered  objects  of  this  ancient 
Society,  and  to  which  its  attention  has  from  time 
to  time  been  dii-ected.  The  meaning  of  the  term, 
the  subject  to  which  it  relates,  the  position  of  those 


more  peculiarly  affected,  and  the  means  of  promot- 
ing it,  have  given,  and  will  continue  to  give,  rise  to 
much  discussion.  The  commencement  of  the  119th 
session  of  this  Society  appears  to  present  a con- 
venient opportunity  of  renewing  a discussion  on 
the  subject  of  the  conference  at  the  close  of  tho 
last  session,  in  the  hope  that  a step  in  advance  may 
be  taken  and  maintained,  that  some  distinct  pro- 
gress may  be  made  in  that  which  has  been  aptly 
described  “ as  having  for  its  aim  to  digmfy 
industry,  to  fructify  capital,  and  to  bring  the 
means  of  living  into  harmony  with  the  true  ends 
of  life.” 

Although  I can  hardly  hope  to  add  much  to  what 
has  been  already  said  on  this  subject,  some  seivico 
to  the  cause  may  be  rendered  by  drawing  attention 
to  the  more  salient  points  upon  which  a largo- 
amount  of  common  assent  exists. 

Technical  education  must  be  understood  as 
having  reference  not  only  to  a special  kind  of  in- 
struction, but  to  the  requii’ements  of  a particular 
class  of  the  community. 

Its  necessity  has  been  forced  upon  us  by  the 
conditions  m which  we  are  placed,  as  to  which,  in 
the  opening  address  of  the  present  session,  the 
Chairman  said  : — “ Our  country  is  passing  through 
another  phase  of  its  history,  a period  of  change 
which  cannot  be  but  deeply  interestmg,  and  ought 
to  be  full  of  hope  for  the  futm’e.  Manufactures 
in  which  this  coimtry  stood  for  many  years  pre- 
dominant and  almost  alone,  are  now  being 
abundantly  produced  by  other  nations.  Coal  and 
iron,  the  raw  materials  of  industry  and  wealth,  are 
rising  in  price  at  home,  while  they  are  being  more 
abimdantly  produced  abroad.  Educated  skill  is 
acknowledged  to  bo  an  important  element  in  com- 
mercial success  and  national  character.  It  behoves 
us  not  to  rest  in  past  success,  but  that  om-  members 
should  do  their  utmost  to  help  forward  every  class 
of  society,  and  to  unite  them  in  the  one  common 
object  of  social  improvement.”* 

It  cannot  bo  doubted  that  thoughtful  men  have 
been  much  struck  by  the  contrast  which  exists  be- 
tween some  continental  nations  and  this  comitry 
as  to  general  and  special  instruction.  The  cause  of 
this  has  given  rise  to  much  speculation.  The  fol- 
lowing ophiion  of  Dr.  Yeats  is  deserving  of  con- 
sideration:— “ I incline  to  think  that  the  early 
attention  paid  to  general  and  to  technical  mstruc- 
tion  by  the  Swiss,  the  Dutch,  and  the  Germans, 
was  a result  of  circumstances  over  which  they  had 
little  or  no  control,  rather  than  a matter  of  fore- 
sight and  deliberate  choice.  The  desire  to  provide 
liberally  for  numberless  orphans,  the  victims  of 
war,  led  the  rulers  of  those  nations  to  think  deeply 
on  the  subject  of  education.  The  best  men  de- 
voted themselves  to  it,  and  made  it  of  necessity  a 
question  of  national  concern.  It  progressed  won- 
derfully after  the  interest  excited  by  the  philan- 
thropic labours  of  Pestalozzi,  at  Stanz  ; Franke, 
at  Halle;  Von  Turk,  at  Potsdam;  and  Von 
Fellenberg,  at  Hofwie.  One  enthusiast  succeeded 
another ; endless  experiments  were  tried,  for  the 
pupils  were  passive,  and  public  opinion  was 
favourable.  At  length  the  axiom,  ‘ Man  is  a 
being  to  be  educated,  and  becomes  human  only  in 
proportion  to  the  culture  bestowed  upon  him,’  was 
generally  received,  and  soon  acted  upon.  Peda- 
gogy rose  to  the  rank  of  a science,  and  men  hke 

The  Chairman's  address,  25th  November,  1SJ2. 
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Wilhelm  von  Humboldt  became  ministers  of  edu- 
cation.”* 

Admirable  as,  according  to  the  testimony  of  all 
who  have  examined  into  the  matter,  is  the  general 
and  primary  education  in  many  foreign  countries, 
and  much  to  be  imitated  by  us,  doubts  may  be 
entertained  as  to  whether  their  strictly  called  trade 
schools  afford  the  best  solution  of  the  difficulty, 
and  supply  the  existing  want.  The  admonition 
that  unless  cheap  and  efficient  practical  instruc- 
tion in  the  prmciples  of  science,  and  their  applica- 
tion to  the  industiial  arts,  be  immediately  and 
abundantly  provided  for  workmen  and  work- 
women, the  better  classes  of  productions  will  be 
monopolised  or  materially  interfered  with  by 
foreign  countries,  and  that  to  this  coimtry  will  be 
left  the  production  of  the  cheaper  and  coarser 
goods  and  wares — a position  due  to  capital,  ma- 
chinery, and  energy  of  labour — cannot  be  disre- 
garded. Mr.  Brassey,  in  his  “ Work  and  Wages,” 
inclines  to  the  opinion  that  these  characteiistics 
may  suffice  for  the  maintenance  of  our  j>osition  in 
the  markets  of  the  woild  ; but  this  ought  not  to 
content  us.  Our  position  is  widely  different  in 
many  respects  from  Continental  countries,  andfrom 
the  United  States.  We  have  a large  number  of 
existing  educational  establishments  of  the  highest 
character,  adapted  to  the  requirements  of  one  por- 
tion of  the  communitj' ; we  shall  have  shortly, 
thanks  to  the  untiring  energy  of  patriotism,  a 
universal  system  of  primary  education  adapted  to 
another  portion  of  the  commmiity,  hitherto  neg- 
lected. We  have  manufacturing  establishments  of 
the  highest  character,  which  hitherto  have  had  the 
command  in  most  of  the  markets  of  the  world. 
The  question  is,  how  can  this  bo  maintained. 

The  expression  of  some  politicians,  in  vogue  a 
short  time  ago,  in  reference  to  a kindred  subject, 
of  ‘ ‘ levelling  up  and  levelling  down,”  will  illustrate 
what  I wish  to  convey  as  respects  the  educational 
establishments  for  the  two  jiortions  of  the  com- 
munity. The  great  middle-class,  constantly  re- 
cruited from  the  upper  and  lower  classes,  require 
the  adaptation  of  those  establishments  to  facilitate 
that  operation.  Deeply  sensible  as  I am,  from 
actual  experience,  of  the  deficiencies  of  our 
older  and  nobler  institutions  in  this  respect,  and  of 
the  anxiety  now  existing  to  adapt  them,  as  far  as 
possible,  to  the  requirements  of  the  times,  I look 
with  great  hoj)o  to  the  common  schools  of  the 
kingdoin  as  the  tine  foundation  iij)on  which  to 
raise  the  superstructure  of  technical  education. 

The  evidence  of  Mr.  A.  Field,!  as  to  the  United 
States,  corroborates  this  view.  He  says  : — ‘ ‘ I think 
the  difference  between  the  way  in  which  the 
American  workmen  will  turn  out  an  article  that  is 
wanted,  and  the  way  that  an  English  workman 
will  turn  out  an  article  that  is  wanted,  is  to  be 
doscribc’d  in  this  way.  The  Englishman  has  not 
the  ductility  of  mind,  and  the  readiness  of  ap- 
j)rehension  for  a new  thing  that  is  required ; he 
is  unwilling  to  change  the  motliods  which  he  has 
been  used  to,  and  if  ho  does  change  them,  he  makes 
demands  of  price  by  trade  rffies  which  actually 
oppose  the  change  of  the  article,  or  certainly  attach 
to  it  something  in  the  shape  of  a fine,  or  an  extra 
demand  beyond  a fair  price  for  the  jnaking  of  an 
article.  An  American  readily  produces  a now 


aidicle.  He  understands  everything  you  say  to 
him  as  well  as  a man  from  a college  in  England 
would.  He  helps  the  employer  by  his  own  acute- 
ness and  intelligence,  and,  in  consequence,  he 
readily  attains  to  any  new  knowledge,  greatly 
assisting  his  employer  by  thoroughly  understand- 
ing what  is  the  change  that  is  needed,  and  helping 
him  on  the  road  towards  it.  On  the  one  hand,  I 
have  a man  who  willingly  assists  me  on  the  road  I 
am  going,  knowing  some  things  which  I do  not 
know  myself ; and,  on  the  other  hand,  I have 
a man  who  stops  me  on  the  road,  who  puts  his 
own  ignorance  in  the  way  of  my  knowledge,  ex- 
hausting me  by  the  efforts  I am  forced  to  make  to 
get  past  him  while  he  stands  before  me  in  the  middle 
of  the  path.  Having  been  fighting  the  battles  of 
Enghsh  products  in  my  own  trade  during  a very  long 
residence  abroad,  I have  had  gradually  forced  upon 
my  conviction  what  the  difficulties  are  that  we  are 
meeting  with.  This  last  year,  having  made  an 
extensive  tour  in  the  United  States  of  7,000  miles 
by  land,  not  so  much  for  my  immediate  business 
purposes  as  for  the  sake  of  obtaining  general 
information  connected  with  the  comparison  of  the 
manufactures  of  the  two  countries,  as  well  as  upon 
other  social  subjects,  I have  come  to  this  com- 
plete opinion,  that  the  cause  of  the  whole 
difference  between  us  is  to  be  found  in  the  educa- 
tion of  the  workmen  on  the  two  sides  of  the  water. 
On  one  side,  in  fact,  there  is  an  almost  total 
absence  of  education,  and  that  is  the  main 
difference.  There  should  be  an  improvement  in 
the  primary  education  of  the  English  workman, 
and  also  given  to  the  working  men.  The  scientific 
education  and  the  primary  education  are  but  parts 
of  one  whole.  We  must  have  the  whole  build- 
ing in  order  to  get  what  we  want.  I think,  as  a 
matter  of  fact,  that  what  is  most  wanted  is 
primary  education,  or  rather  a general  liberal 
education,  beginning  at  the  bottom.  I think  if 
we  could  get  that  we  should  find  that  those  parts 
of  the  edifice  which  come  at  the  top  would  be 
arrived  at  more  easily  ; but  we  should  have  those 
parts  of  the  edifice  too.  And  I do  not  conceive 
that  we  should  be  doing  a work  of  supererogation, 
and  what  would  not  really  help  us  in  the  right 
direction,  should  we  at  once  promote  the  scientific 
education  of  all  those  who  were  ready  to  receive  it. 
The  American  workman  has  received  considerable 
scientific  education  ; he  has  it  chiefly  by  his  own 
study.  He  has  received,  to  begin  with,  a liberal 
education,  something  quite  different  from  what  we 
call  primary  education  in  this  country,  an  educa- 
tion that  puts  him  on  a level  with  persons  in  a 
higher  ])osition  than  what  we  call  the  lower  middle 
class,  on  a level,  indeed,  with  almost  the  upper 
middle  class.  And  with  his  mind  so  trained,  he 
rcadUy  applies  himself  to  acquu'O  scientific  educa- 
tion.” 

The  history  of  this  movement  must  not  be  wholly 
passed  over  in  silence.  “The  immediate  interest  in 
the  .subject,”  as  stated  by  Dr.  Yeats,*  “ grew  out  of, 
among  other  matters,  the  reports  of  the  British 
jurors  at  the  time  of  the  Great  Intemational  Exhibi- 
tion in  Paris,  18G7,  and con-espondcnce  arising  there- 
from, such  as  Dr.  Lyon  Playfair  s letter  addressed 
to  Lord  Taunton,  chairman  of  the  Schools  Inquiry 
Commission;  the  letters  of  the  British  jm'ors,  and 

* See  paper  read  before  Social  Science  Association,  19th  February 
1872. 


Paper  read  to  the  Stfcial  Science  Association,  Fcbniary  19,  1872. 
i Before  Uie  Committee  on  Scientific  Instruction,  20th  June,  1868. 
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of  men  of  eminence  in  science ; the  reports  of  work- 
ing men,  the  memorials  of  the  chambers  of  com- 
merce, the  questions  addressed  by  the  Vice-Presi- 
dent of  the  Council  of  Education  to  the  chambers ; 
the  answers  returned  from  Birmingham,  Notting- 
ham, Staffordshii-e,  Kendal,  &c.  ; the  particular 
evidence  of  Messrs.  Young,  of  Bathgate;  Bragg,  of 
Bu’mmgham;  Eipley  and  Behrens,  of  Bradford;  and 
again  of  Dr.  Lyon  Playfair ; the  evidence  adduced 
before  Mr.  Samuelson’s  Committee  of  the  House  of 
Commons ; and  the  excellent  report  on  the  import- 
ance of  the  introduction  of  technical  education  into 
this  country,  with  the  courses  of  study  pru’sued  in 
the  technical  schools  of  Germany,  France,  Belgium, 
Switzerland,  &c.,  l)y  Mr.  Eobert  Gill,  manufac- 
tm-er,  and  member  of  the  South  of  Scotland 
Chamber  of  Commerce.” 

One  of  the  first  steps  in  connection  with  this 
subject  was  an  inquiry  by  a Committee  of  this 
Society,  in  the  years  1853-7,  and  the  issue  of  two 
reports.  The  next  step  of  importance  actually 
taken  was  the  appointment  of  the  Committee  of 
the  Society  of  Arts  on  Technical  Education,  26th 
February,  1868. 

The  report  of  that  Committee  leads  to  the  follow- 
ing conclusions  : — 1.  That  the  basis  of  all  sound 
technical  mstruction  is  science  taught  efiiciently 
in  its  application  to  the  various  employments  of 
life.  2.  That  such  instruction  is  essentially  distinct 
from  manual  skill  or  handicraft,  such  as  required  for 
and  only  to  be  obtained  in  the  workshop,  which,  as  a 
rule,  should  be  given  in  connection  with  institutions 
for  general  education.  3.  That  the  term  ‘ ‘ technical  ” 
should  not  receive  a wide  and  comj)rehen.sive  mean- 
ing, such  as  has  been  occasionally  assigned  to  it,  so 
as  to  include  almost  every  department  of  acquired 
knowledge.  The  limitation  to  be  placed  on  this 
term  may  be  further  illustrated  by  a consideration 
of  matters  to  which  it  does  not  apply,  as,  for  instance, 
to  the  discovery  of  the  properties  of  matter,  attrac- 
tion, cohesion  and  repulsion,  of  the  laws  of  the 
physical  and  natural  sciences,  astronomy,  mechanics, 
physics,  electricity,  magnetism,  heat,  light,  &c. 

The  term  “technical,”  in  a A\dde  and  extensive 
meaning,  might  be  applied  to  .almost  every  depart- 
ment of  knoAvledge.  Thus  Ave  hear  of  techuic.al 
terms,  of  speaking  technically,  and,  as  observed  in 
the  report  of  the  Committee  of  this  Society  on 
technical  education,  those  Avords,  in  their  most 
general  sense,  include  .all  manner  of  instruction 
required  by  the  AAmrkman  for  his  craft,  by 
the  manufacturer  for  his  business,  by  the  pro- 
fessional man  for  his  practice.  In  these  terms 
might  be  included  those  most  admirable  of  all 
instructions,  athletics,  gymnastics,  .and  school 
drill.  That  report  limits  its  application  to  the 
strict  and  original  meaning  of  the  origmal  Greek 
Avord,  Avhich,  according  to  Eich.ardson,  relates  to 
makurg,  forming,  or  fabricating  by  the  industry  of 
man.  In  this  restricted  sense  the  term  Avill  be  used 
here — a restriction  Avhich  may  be  fiu'ther  illus- 
trated by  reference  to  the  contrast  Avhich  is  di’a.AATi 
betAA^een  art  and  nature,  in  Avhich,  according  to  the 
motto  of  the  Smeatonian  Society  of  Engineers, 
Ave  overcome  by  “art”  those  things  in  Avhich  Ave 
are  overcome  by  “ nature.” 

The  vast  field  of  the  industrial  arts  is  thus  laid 
open  before  us,  and  technical  education  is  limited 
to  mstruction  in  matters  bearing  some  special 
reference  thereto  ; in  other  words,  to  the  applica- 
tion of  science  projjer  to  practical  things. 


Here  again,  however,  some  limitation  may  be 
necessary,  and  may  aid  us  in  making  Avhat  is 
included  more  intelligible,  by  consideiang  some 
matters  not  included. 

Between  discovery  and  invention  a AAdde  dis- 
tinction exists ; the  former  relating  to  the  dis- 
closure of  the  properties  of  matter  and  the  laAvs  by 
Avhich  it  is  governed,  as  of  attraction,  cohesion, 
rejAulsion,  electricity,  gravity,  heat,  light, 
magnetism ; the  latter  to  the  appEcation  of  those 
laAvs. 

Technical  education,  as  above  defined,  is  based 
on  instruction  in  the  application  of  such  know- 
ledge ; it  starts,  so  to  speak,  with  that  which  Avas 
created  or  made  for  man,  not  Avith  what  has  been 
created  or  made  by  man. 

Air,  light,  and  matter  are  such  as  made  by  the 
Creator.  No  skill  or  labom-  of  man  can  alter  their 
j)roperties,  but  such  skill  or  labour  can  adapt  and 
apply  them  to  the  uses  of  his  felloAV  creatures.  In 
this  consists  invention,  and  in  the  knoAvledge  thereof 
consists  technical  education. 

A further  distinction  exists  betAveen  the  fine  and 
industri.al  arts.  The  products  of  intellectual 
labour  embodied  in  a book,  a tlesign,  a picture, 
a poem,  or  a sculptme,  is  the  embodiment  of  the 
particular  mmd.  No  two  minds  Avould  produce 
the  same  thing ; the  distinction  between  faces  in 
the  human  race  is  not  more  remarkable  than  the 
distinction  of  mind — no  tAvo  are  identical.  But 
inventions,  or  the  creations  of  man  in  the  industrial 
arts,  may  be  identical,  being  all  fomrded  on  laAvs  or 
properties  of  matter  as  impressed  by  the  Creator. 
In  considering  technical  education,  all  reference 
to  the  fine  arts  is  excluded ; instruction  may  dii-ect, 
intensify,  or  improve  natural  gifts,  such  as  find 
scope  for  their  exercise  in  the  fine  arts  ; but  pro- 
gress m the  industrial  arts,  to  A\diich  alone  techuic.al 
education  has  reference,  depends  mainly  upon  the 
results  of  trainhig. 

Thus,  then,  Ave  are  brought  face  to  face  AAuth  the 
subjects  of  technical  education,  which,  as  has 
been  already  observed,  may  be  defined  to  be 
instruction  in  the  application  of  the  laws  of  nature 
and  of  natm-al  agents  to  the  requii-emcnts  of 
m.anldnd  in  the  industrial  arts.  Assuming  the 
foregoing  definition  or  exposition  of  technical 
education,  the  question  arises  as  to  the  moans  of 
promoting  it.  At  this  XAoint  it  becomes  important 
to  consider  the  agencies  in  existence  or  available 
for  the  purpose.  First  and  foremost,  then,  is 
primary  education,  that  is,  instruction  in  reading, 
Avriting,  and  numer.ation,  AAuth  linear  or  plane 
draAving,  as  introductory  to  geometry. 

At  this  point  of  the  education  of  the  people  I 
Avould  t.ake  my  stand.  Spealdng  from  no  small 
experience  of  the  years  Avasted  in  studies  for  Avhich 
no  mental  capacity  exi,sts,  I would  cormsel  educa- 
tionists to  consider  Avhether  some  separation  or 
classification  of  minds,  in  respect  of  their  capa- 
bilities, is  not  practicable.  I do  not  mean  to 
suggest  that  at  .an  early  stage,  say  after  the 
acquirement  of  the  first  rudiments  of  education 
next  o.fter  primary  education,  it  may  be  possible  to 
ascertain  what  the  particular  mind  is  best  fitted 
for,  but  I contend  that  by  a very  simple  process  it 
may  be  ascertained  for  Avh.at  the  mind  is  7iot  fitted. 
For  instance,  some  minds  would  never  rise  beyond 
mensur.ation  in  j^ilain  figures,  or  the  conception  of 
an  area,  comj)rehended  betAA^een  lines,  that  is  to 
say,  of  space,  m tAvo  dimensions.  Minds  so  limited 
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may  become  excellent  accountants  or  surveyors, 
but  can  never  become  mathematicians.  The  faculty 
of  passing,  as  it  has  been  expressed,  from  squares 
to  cubes,  is  a faculty  of  the  highest  order.  At 
this  stage  of  education  the  natural  sciences  come 
in ; many  of  those  who  could  never  become  mathe- 
maticians, may  become  observers,  botanists,  geolo- 
gists, physiologists.  The  faculty  of  observation  is 
innate,  in  the  nature  of  an  instinct  to  be  improved, 
developed,  but  not  to  be  given  or  created  by  culture. 
The  necessity  of  technical  education  for  the  people 
is  forcing  attention  to  the  deficiencies  in  the  general 
education  of  those  to  whom  conij^etition  in  prizes 
is  the  incentive  to  labour,  and  who  cannot  have 
the  same  incentive  to  labour  as  the  mass  of  the 
people. 

It  is,  says  Dr.  Quain,"*  apparently  not  considered 
that  there  are  faculties  of  the  mind  of  a high  order 
besides  those  by  the  exercise  of  which  distinction 
is  obtained  in  the  favoured  studies  of  our  schools 
and  colleges.  It  is  not  considered  that  many  young 
people,  though  they  have  little  aptitude  for  those 
favoured  studies,  might  acquii-e  in  other  pursuits 
the  best  results  of  education — knowledge  and 
mental  power — while  some  might  attain  even  to 
distinction.  Were  the  scheme  of  instruction  in 
early  life  less  “narrow,”  did  it  include  subjects 
which  require  for  their  cultivation  faculties  other 
than  those  employed  in  even  the  most  successful 
study  of  grammar,  and  classical  languages,  and 
ancient  philosophy,  no  small  j:)roportion  of  that 
large  number  who  are  everywhere  stated  to  be 
listless  and  indisposed  to  mental  labour,  would,  in 
all  likelihood,  be  saved  intellectually,  as  Faraday 
was — would  find, .as  he  did,  “ an  anchor”  in  some 
branch  of  natural  science. 

The  “ anchor  ” which  Dr.  Quain  supposes  would 
be  found  by  some  process  of  natural  selection 
by  the  few  who  are  free  to  choose  any  path  in 
life,  will,  by  force  of  circumstances,  bo  found  for 
those  who  take  to  technical  instruction  as  the  edu- 
cation for  their  position  in  life. 

This  instruction  will  afford  to  the  children  of  the 
poorest  the  stiinrdus  which  prizes  supply  to  the 
highest ; not  that  the  former  should  be  excluded 
from  prizes,  but  in  the  continuous  system  of  edu- 
cation which,  it  may  be  hoped,  lies  in  the  future, 
and  which  is  the  natural  supplement  to  the  fiat 
that  every  child  born  into  the  world  shall  receive 
the  elements  of  primary  education,  it  is  not  too 
nnichtohope — to  adopt  an  expression  of  an  eminent 
philosopher — that  a n education  begun  in  the  gutter 
may  end  in  our  universities. 

"Wliatever  causes  may  have  been  in  operation,  it 
cannot  be  denied  that  the  conviction  at  which  we 
have  now  arrived  as  to  the  necessity  of  technical 
education  has  been  forced  upon  us.  The  question 
may  be  asked  how  it  has  come  to  pass  that  tech- 
nical instruction,  which  has  so  long  existed  and 
fioui'ished  on  the  Continent,  has  been  neglected  by 
us,  to  whom  it  is  equally  important.  The  follow- 
answer  to  this  question  has  been  given  by  Dr. 
Yeats  :f — “ We  h.ave  suffered  le.ss  on  our  ovm  soil, 
and  directly,  from  the  horrors  of  war  than  they, 
and  therefore,  perhaps,  have  been  less  humble  and 
painstaldng.  During  their  protracted  struggle  for 

* Sec  “On  Some  Defects  in  General  TMlncation.”  ]5y  Kicliard 
Qiiain,  F.U  S.,  I’resident  of  the  Royal  College  of  Surgeons  for  i869. 
PP  H-n. 

t Paper  roail  Wtli  Fehi'iiary,  1872,  before  tlieSociirl  Scienco  Asso- 
ciation, on  ‘‘  Aspects  and  Prospects  of  Technical  Education.” 


liberty,  we  subsidised  their  troops,  and  thus  con- 
tracted much  of  a load  of  debt  the  interest  of 
which  is  weighing  us  to  the  earth,  while  they  are 
comparatively  free  from  such  incumbrance.  To 
maintain  our  credit  we  had  to  make  money  to 
discover  and  utilise  the  properties  of  matter,  while 
our  neighbours  have  been  well  and  wisely  address- 
ing themselves  to  the  development  and  application 
of  the  powers  of  the  mind.” 

Without  dissenting  from  the  views  expressed  by 
such  an  authority,  I am  inclined  to  think  that  the 
true  reason  of  this  neglect  is  to  be  found  in  the 
fact  that  hitherto  we  have  done  well  enough  with- 
out this  instruction. 

Mr.  Brassey,  in  his  book  on  “Work  and  Wages,” 
has  furnished  interesting  statistics  as  to  the  relative 
prices  of  labour  in  this  and  foreign  countries,  as  to 
the  amount  of  work  done,  and  as  to  the  cost  of  its 
production,  arriving  at  the  conclusion  that  the 
lower  rate  of  wages  is  more  than  compensated  by 
the  improved  machinery,  skill,  and  energy  of  the 
operative.  This  may  be  true  as  regards  some  of 
the  industrial  arts  ; but  it  should  be  remembered 
that  we  derived  many  of  our  manufactures  wholly 
from  foreign  parts,  and  that  France  and  Germany 
still  enjoy,  almost  to  the  exclusion  of  this  country, 
some  manufactures,  as,  for  instance,  silk  velvets, 
by  reason  of  the  preparation,  spinning,  and  work- 
ing of  silk  being  still  a domestic  and  hand  manu- 
facture, not  yet  brought  under  the  dominion  of 
capital  and  machinery,  a result  which  would  pro- 
bably bo  followed  by  the  transference  of  that  manu- 
facture to  this  cormtry  for  a limited  period,  until 
the  adoption  by  the  foreigner  of  similar  appli- 
ances. 

Mr.  Samuelson,  who  has  given  special  attention 
to  this  subject,  thus  speaks  of  the  question  of  foreign 
competition:* — “I  think  that  the  importance  of 
the  question  of  foreign  competition,  as  affecting 
the  policy  of  a Patent-law,  has  been  somewhat 
underrated.  In  the  year  1867  I visited  Switzer- 
land, and  I was  suipjrised  to  find  how  successfully 
our  inventions  in  spinning  machinery  are  copied 
there,  the  result  being  that  oiu'  trade  in  spinning 
machinery,  so  far  as  certain  ncritral  markets  are 
concerned,  more  especially  the  South  of  Germany 
and  North  of  Italy,  has  been  transferred  almost 
entirely  to  the  Swiss.” 

The  superiority  of  the  Swiss,  especially  in  certain 
descriptions  of  handicraft,  as  jewellery  and  watches, 
has  been  often  the  subject  of  remark,  as  illustrative 
of  the  results  of  the  .admirable  system  of  elementary 
and  technical  instruction  existing  in  that  country. 
Similar  results  are  referred  to  as  due  to  the 
admirable  system  of  teaching  in  Saxony. 

Differences  of  opinion  exist  as  to  the  effect  which 
their  generally  snperior  education  has  on  produc- 
tion, but  it  can  hardly  bo  doubted  that  the  experi- 
ence so  clearly  expressed  by  Mr.  A.  Field  as  to 
the  character  of  American  workmen  will  find  a 
countciqiart  in  Continental  workshops. 

The  change  which  has  taken  place  in  the  position 
of  the  indnstri.al  arts  in  this  country  during  the 
last  century  cannot  be  denied,  .and  ought  never  to 
be  lost  .sight  of.  During  that  period  domestic 
manufacture  has  given  place  to  the  absorbing  and 
overwhelming  infl.uences  of  capital  and  machinery. 
The  country  has  become  one  great  workshop, 

* Evidence  bef^ire  Select  Committee  of  the  House  of  Commons  on 
the  Patent  Laws,  18th  April,  1872. 
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labour-saving  machines  and  mechanical  appli- 
ances, chemistry  and  electricity,  have  created  a 
world  unknown  to  the  last  generation,  and  who 
can  say  what  will  be  the  outcome  of  the  future  ? 

Neither  the  culture  of  the  soil  nor  the  rearing  of 
cattle — in  a word,  the  manufacture  of  food — has 
■escaped  the  change,  and  the  field  of  employment 
for  the  unskilled  is  becoming  daily  contracted  in 
its  dimensions. 

The  natural  course  of  events,  then,  indicating  the 
requirements  of  the  future,  the  question  arises, 
what  can  be  done  in  anticipation  of  such  require- 
ments by  a suitable  system  of  instruction — how 
can  our  institutions  be  best  supplemented  or  added 
to  for  the  pm-pose  \ 

The  system  of  trade-workshops  adopted  in  some 
Continental  countries,  to  which  reference  is  so 
frequently  made,  does  not  appear  to  meet  the  emer- 
gency. Indeed,  such  workshops  already  exist  in 
the  great  manufacturing  establishments  of  this 
country.  It  is  the  almost  unanimous  opinion  of 
experienced  persons  that  manual  skill  or  handi- 
craft can  be  acquired  only  in  the  actual  workshop 
and  worldng  of  those  establishments. 

Suggestions  for  the  establishment  of  schools  or 
universities  devoted  to  the  special  subject  of  ad- 
vancement of  science  and  technical  instruction,  have 
not  met  with  a favourable  reception.  The  better 
.system  would  appear  to  be  to  take  advantage  of 
the  educational  establishments  already  existing, 
so  as  to  render  them,  as  far  as  practicable,  available 
for  the  education  of  the  people,  by  suitable  lectures 
and  evening  classes. 

The  concurrent  testimony  of  thoughtful  and  ex- 
perienced persons  points  to  the  facility  with  which 
the  youthful  mind  of  both  sexes  grasps  at  informa- 
tion as  to  the  world  in  Avhich  we  live.  Why  should 
not  the  universities,  colleges,  and  schools  be 
adapted  to  this  ? Why  should  not  the  cliild  who 
has  received  a primary  education  in  the  common 
schools  of  the  nation  have  the  opportunity  afforded 
for  what  has  been  termed  secondary  education, 
that  is,  instruction  in  the  properties  of  substances, 
in  the  first  principles  of  physics,  mechanics,  and 
the  other  natural  sciences,  before  passing  on  to  the 
tertiary  stage  of  technical  education,  namely,  that 
to  be  acquired  in  actual  practice  ? 

A wise  distinction  has  been  drawn  between 
technical  knowledge  and  manual  sldll  or  handicraft. 
The  latter  may  exist  independently  of  and  without 
the  former.  Sldll  in  manipulation  is  matter  of 
birthright ; it  may  undoubtedly  be  improved,  but 
it  will  not  be  acquired  by  practice.  As  to  this,  the 
high  authority  of  Sir  Joseph  Whitworth  may  be 
cited: — “ My  opinion  is  not  favourable  to  model 
workshops.  It  is  better  to  leave  the  people  to 
pick  up  the  knowledge  whore  they  can,  in  places  of 
real  business.  Youths  may  learn  the  simple  use  of 
tools  in  almost  any  village,  from  the  carpenter  or 
the  smith.  I would  not  have  a youth  make 
machinery  in  a school  or  a college.”*  This  opinion 
is  not  condemnatory  of  workshops  and  laboratories 
attached  to  schools  and  colleges,  as  King’s  College 
and  University  College  in  London,  and  Owens 
College  in  Manchester.  They  are  essential  to  the 
illustration  of  principles  and  to  that  instruction 
which  may  be  regarded  as  secondary  and  tertiary. 
These  views  are  perfectly  consistent  -with  the  classi- 

*  Evidence  befire  Select  Committee  of  House  of  Commons  on 
Scientific  Instruction,  7th  May,  1868. 
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fication  of  mind  to  which  reference  has  been  made. 
There  is  no  necessary  connection  between  manual 
skill  and  mental  culture. 

Having,  then,  by  an  exhaustive  process,  arrived 
at  what  technical  education  is  not,  and  as  to  certain 
means  which  are  available  and  suitable  for  its 
promotion,  a few  words  may  be  added  as  to  the 
piinciples  upon  which  it  should  be  foimded.  Upon 
reading,  writing,  and  numeration,  it  will  be 
unnecessary  to  say  a word.  I adopt  the  word 
numeration  rather  than  arithmetic  because  I know, 
from  the  experience  of  others,  as  well  as  my  own, 
that  much  time  is  umiecessaiily  wasted  at  an  early 
stage  in  teacliing,  or  trying  to  teach,  portions  of 
that  subject  which  the  mind  is  wholly  incapable 
of  appreciating,  applying,  or  using  in  futm-e  life. 

From  the  first  step  in  numeration,  that  is, 
addition,  subtraction,  division,  vulgar  fractions, 
and  decimals,  I would  jjass  to  plane  drawing  and 
geometry,  some  of  the  simpler  propositions  of 
which  may  be  taught  with  great  advantage  before 
entering  on  Euclid  or  any  complete  system  of 
geometry.  From  plane  drawing  and  geometry 
the  youth  should  pass  to  elementary  mechanism, 
chemistry,  physics,  and  the  other  natural  sciences. 
At  this  stage  the  principles  of  selection  should  be 
made,  and  technical  education,  that  is,  instruction 
in  the  elementary  knowledge  of  q)articular  trades 
begin.  Last  of  all  would  come  the  education  of 
the  special  trade  or  workshop,  which  no  teaching 
can  supply  the  place  of. 

The  existing  educational  establishments  may  take 
part  in  such  a division  of  instruction. 

First,  the  Universities.  Instruction  at  these 
ancient  seats  of  education  was,  till  recently,  purely 
theoretical ; that  is  to  say,  mechanics,  for  instance, 
were  taught  with  reference  to  an  imaginary,  and 
without  reference  to  an  actual,  state  of  things. 

The  late  Canon  Moseley,*  one  of  the  fomiders  of 
the  Applied  Science  Department  at  King’s  College, 
London,  and  the  originator  of  the  Bristol  Trade 
School,  insists  on  the  importance  of  teaching  in- 
dustrial science  to  the  industrial  classes,  rather 
than  mere  science  which  is  not  applicable  to  any 
useful  industry,  and  illustrates  it  by  the  teaching, 
as  existing  in  his  time,  at  Cambridge.  The  laws 
of  motion  were  then  taught  without  reference  to 
friction,  all  bodies  being  supposed  to  be  perfectly 
smooth — an  imaginary  state  of  things,  applicable 
to  no  industry  whatever ; whereas  industrial 
science  is  that  kind  of  science  which  takes  into 
account  all  the  conditions  of  the  industry  to  which 
the  science  is  applied.  The  theory  necessary  for 
this  is  geometry  of  the  most  elementaiy  character, 
which  might  be  dealt  with  by  scale  and  compasses 
without  any  theoretical  laiowledge. 

Another  illustration  may  be  derived  from  the 
theory  of  “ work,”  and  of  the  work  done  by  heat, 
subjects  within  the  reach  of  competent  capacity, 
vdthout  any  theoretical  or  mathematical  teaching, 
but  which,  till  lately,  found  no  place  in  the  teach- 
ing of  our  universities. 

fciimilar  illustrations  may  bo  drawn  from  hydro- 
statics, chemistry,  electricity,  magnetism,  and  the 
other  natural  sciences.  The  extension  of  lectures 
now  given  on  these  subjects  atexistuig  educational 
establishments  to  the  people,  would  be  the  first  step 
in  the  right  direction  for  “technical  education.” 

See  evidence  before  Select  Coimnittee  on  Scientific  Instruction, 
28th  May,  1860. 
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One  difficulty  is  in  the  want  of  suitable  teachers. 
Teaching  is  a gift,  an  art,  an  instinct.  Its  power 
may  be  improved,  but  caimot  be  acquired.  It  was 
said  of  one  of  the  most  successful  schoolmasters  of 
my  school  days,  “he  taught  so  well  because  he 
knew  so  little.”  He  had  the  capacity  of  imbuing 
the  boys  with  what  he  knew.  Here,  then,  is 
the  first  difficulty  to  be  encountered  and  dealt 
with — an  adequate  supply  of  suitable  teachers. 

The  followdng  evidence  of  Dr.  Frankland  before 
Mr.  B.  Samuelson’s  Committee  on  Scientific 
Instruction  is  especially  deserving  of  attention  ; — 

‘ ‘ There  is  a great  deficiency  of  teachers  in  science 
schools,  and  in  order  to  meet  that  deficiency  the 
government  now  gives  payment  upon  results  to 
teachers  who  have  not  passed  the  teachers’  exami- 
nation, but  have  simj)ly  taken  a first  or  second 
grade  as  pupils,  and  that  is  obviously  a matter  of 
momentary  convenience  only.  It  would  be  very 
undesirable  that  this  scientific  instruction  should 
be  stopped  for  the  want  of  teachers  altogether.  I 
would  prefer  rather  that  it  should  be  carried  on 
with  comparatively  inferior  teachers.  The  attempt 
to  carry  it  on  with  inferior  teachers  would  be 
liable  to  lead  to  discour.agement  on  the  part  of 
those  taught ; but  still,  taking  that  evil  into  con- 
sideration, I think  the  advantage  of  awakening  a 
desire  for  science  teaching  in  the  country  would 
more  than  overbalance  it ; by  bringing  the  boys  and 
workmen  into  contact  with  scientific  teaching 
at  all,  which  has  hitherto,  been  quite  exceptional, 
there  would  be  a considerable  gain.  There  would 
now  be  a greater  number  of  persons  who  would 
offer  to  teach  than  there  would  otherwise  have 
been.  The  present  schools  are  sufficient,  or  about 
sufficient,  for  the  supply  of  the  actual  demand  for 
instruction  in  chemistiy,  judging  from  the  number 
attending  those  schools  at  the  present  time.  That 
is  not  at  all  a healthy  state  of  things — the  fact  of 
the  demand  being  so  small.  You  may  contrive 
the  best  possible  institiitions  for  imparting 
instruction  in  science,  but  if  nobody,  or  only  a 
few,  come  to  avail  themselves  of  it,  your  Labour  is 
in  vain.  I feel  that  the  growth  of  this  desire  must 
be  somewhat  slow,  and  hence  it  is  that  I say  the 
institutions  now  existing  would  probablj^  be  quite 
sufficient  if  they  were  amplified  in  the 
direction  of  technical  and  scientific  instruction,  i 
Thereby  the  country  would  be  benefited  in  a 
material  sense.  I cannot  concerie  that  it  would  be 
possible  for  us  to  maintain  our  position  as  a manu- 
facturing coiintry,  unless  something  of  the  kind, 
in  a very  marked  degree,  takes  place,  and  that 
before  long.  Apart  from  any  moral  or  general 
considerations,  I think  that,  in  a mere  economical 
point  of  view,  instruction  in  my  sjiecial  branch 
should  be  more  generally  diffused.  We  know  that 
the  two  great  chemical  inventions  of  this  country 
during  the  last  20  years  have  Ijcen  made  by  men 
who  have  been  specially  trained  in  chemistry.  I 
mean  the  invention  of  the  manufacture  of  paraffin 
from  coal,  by  Mr.  Young,  who  was  trained  in  the 
laboratory  of  Professor  Graham,  the  present 
Master  of  the  Mint ; and,  secondly,  the  invention 
of  the  manufacture  of  the  aniline  colours  from 
coal-tar.  This  invention  was  made  in  the  first 
place  by  Mr.  Perkin,  who  was  a,  trained  student 
in  the  College  of  Chemistry.  Those  are  the  only 
two  gi'cat  chemical  inventions  that  havebcenmade 
in  this  country  during  the  past  20  years,  and  they 


have  very  greatly  increased  the  manufacturing  in- 
come of  the  country.  They  have  started  two  most 
important  branches  of  industry,  which  have  already 
attained  to  colossal  piroportions.  I have  recently 
had  occasion  to  go  through  a large  mimber  of 
chemical  manrifactories  in  Lancashire,  which  I had 
not  visited  for  the  past  eleven  years,  and  I was 
very  much  struck  to  find  that  the  processes  which 
were  in  use  at  that  time  were  still  employed,  and 
in  exactly  the  same  form,  that,  in  fact,  those 
branches  of  manufacture  had  stood  almost  abso- 
lutely still ; the  only  new  invention  that  I found 
was  beginning  to  be  used  was  one  for  the  recovery 
of  sulpffiur  from  masses  of  alkali  waste.  This  in- 
vention, which  is  impjortant  both  in  economical 
and  sanitary  respects,  was  made  by  a young  Gor- 
man chemist,  trained  in  the  Polytechnic  School  of 
Cassel,  I believe,  but,  at  all  events,  having  received 
a scientific  training  in  Germany.  Therefore,  I 
think  that  science -training,  imparted  to  those 
who  are  likely  to  become  managers  of  chemical 
works,  or  ju'oprictors  of  chemical  works,  is  of  the 
very  highest  importance  to  the  nation.  As  to 
purchasing  the  inventions  of  foreigners,  I do  not 
think  that  purchased  inventions  can,  as  a rule,  be 
effectively  carried  out  in  a manufactoiy  where  the 
manager  is  not  himself  a Avell-trained  man,  capable 
of  introducing  a new  branch  of  manufacture,  and, 
consequently,  that  the  mere  buying  of  a patent 
right  will  not  take  the  place  effectively  of  the  in- 
ventive sp>irit  in  proprietors  or  managers  of  chemi- 
cal works.  A scientific  invention  must  be  scien- 
tifically applied,  or  else  it  will  be  almost  ceitain  to 
fail — at  all  events,  commercially.  It  is  well  known 
that  one  of  the  great  obstacles  to  successful  mven- 
tion  on  the  part  of  men  of  science  who  are  outside 
manufactures,  consists  in  their  possibility  of  getting 
their  processes  fairly  carried  out  in  the  chemical 
manufactories.  If  they  themselves  trim  manufac- 
turers, there  is  little  difficulty;  but  at  present  there 
are  no  points  of  contact  between  the  purely  scien- 
tific man  and  the  pjurelj^  mechanical  workman  in 
the  manufactory.  There  are  many  attempts, 
but  they  generally  tm-n  out  failures — so 
much  so,  that  if  a new  p)atent  is  tiiken 
out  nobody  believes  in  it,  and  with  reason, 
because  the  ptrobability  is  that  it  is  worthless. 

1 Many  of  those  attempits  are  p>rosecuted  in  the 
teeth  of  scientific  p)rincip)les  ; there  is  a great  waste 
of  thought  and  a great  waste  of  time  in  this  country 
in  that  direction.  Many  pieopile  who  are  not  with- 
out ability  set  themselves  to  solve  a p)roblcm  which 
is  obriously  impDOSsible  iinder  the  conditions.  I 
insist  upon  the  necessity  of  a general  knowledge  of 
the  j)rincip)les  of  chemistry  pDrcceding  the  ap>plica- 
tion  of  those  principles.  I should  not  attcmp:)t  to 
teach  the  pjractice  of  any  art  or  trade,  in  either  a 
laboratory  or  elsewlicre,  in  connection  with  such  a 
college,  but  I should  give  spaecial  courses  of  instruc- 
tion upDon  those  poarticular  branches  of  science 
which  bear  upon  the  technical  pmrsuits  of  students 
afterwards.  In  the  case  of  brewers,  for  instance, 
it  would  be  very  desirable  to  develops,  in  the  in- 
struction of  those  men,  what  has  been  discovered 
with  regard  to  fermentation,  the  conditions  under 
which  it  takes  p)lace,  and  the  modifications  which 
it  undergoes  from  various  causes,  things  which 
would  be  almost  useless  to  general  stiideuts,  or.  at 
all  events,  would  lead  to  too  much  detail  in  general 
instruction  in  science,  but  which  woidd  be  in- 
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valuable  to  men  wbo  were  going  into  that  particular 
trade.  These  are  the  directions  in  which  applied 
science  would  be  most  valuable  to  technical  students. 
As  to  both  the  mechanics  and  chemistry  of  brew- 
ing, I should  scarcely  thuik  that  it  would  be 
desirable  to  go  into  the  actual  practice  of  the  manu- 
facture ; that  would  be  very  jnuch  more  quickly 
and  efhciently  learned  m a brewery,  to  which  I 
should  presume  the  student  would  gd  on  completing 
bis  instruction  in  the  college.  Supposing  there 
are  ten  or  twelve  different  systems  of  machmery  as 
aj^plied  to  brewmg,  I consider  it  desirable  that  the 
pupil  should  be  made  acquainted  Avith  those 
different  systems,  also  with  those  systems  which 
have  tinned  out  to  be  failures  ; in  fact,  any  know- 
ledge which  can  be  imparted  with  greater  effect  in 
lecture-rooms  than  in  manufactoiies  ought  to  be  so 
imparted.  The  pupils  Avho  enter  my  college 
generally  come  almost  totally  unprepared;  they 
are  quite  imacquamted  with  the  elements  of  science 
and  with  the  modes  of  thought,  I might  almost 
say,  which  are  necessary  in  beginning  the  study  of 
science.  Coming  to  me  at  16  or  17  years  of  age,  their 
general  education  has  been  tolerably  good  as  to 
classics,  and  m a few  cases  as  to  mathematics  it  is 
tolerable;  but  the  cases  Avhere  it  is  good  are  rare.  A 
fusion  of  the  various  scientific  schools  in  the  metro- 
polis Avhich  are  supported  by  the  government  would 
be  productive  of  a very  considerable  advantage  ; it 
would  not  only  give  to  the  united  institution  a 
more  complete  staff  of  professors,  birt  it  would 
enable  the  students  to  pursue  their  studies  with 
less  loss  of  tune,  for  the  jii'e^ent  students  of  the 
College  of  Chemistry  have  to  go  about  a mile  to  the 
Museum  of  Practical  Geology  in  J ermyn-street,  to 
hear  lectures  on  physics  and  on  other  branches  of 
science  ; that  is  a considerable  loss  of  time.  It 
would  be  much  better  if  their  instruction  could  all 
be  imparted  in  one  building.  But  the  other  point, 
namely,  the  establishment  of  a more  complete  staff 
of  professors,  rvoidd  be  the  main  advantage  that 
would  be  gained  by  this  fusion. 

“ The  classes  m connection  Avith  the  Science  and 
Art  Department,  on  the  AAdiole,  have  exercised  a 
decidedly  beneficial  urfluence  on  the  scientific 
instruction  of  the  country ; a large  number  of 
men  haA-e  issued  from  the  School  of  Mines,  Avho 
have  proceeded  to  different  parts  of  the  country, 
and  AA^ho  have  formed  centres  around  Avhich  a good 
deal  of  collateral  science  has  subsequently  been 
deA’oloped.  The  CAudence  afforded  m the  examma- 
tion  Avhich  is  noAV  just  passed,  shoAvs  that  a great 
deal  of  useful  instruction  is  given  in  those  pro- 
vincial classes.” 

The  evidencebeforeMr.  B.  Samuelson’s  committee 
contains  much  valuable  information  in  connection 
Avith  this  subject  Avhich  cannot  be  referred  to  on 
the  present  occasion.  I cannot,  hoAvever,  omit  to 
call  yoiu’  attention  to  the  evidence  of  the  late  Mr. 
John  Platt,  to  the  effect  that  some  knoAvledge  of 
actual  Avork  in  the  A\mrkshop  shoidd  precede  or  be 
contemporaneous  Avith  technical  teaching,  and  that 
the  great  difficulty  is  to  find  competent  teachers, 
notAvithstanding  Avhat  South  Kensington  has  done. 

The  Bristol  Trade  School  is  naturally  referred  to 
as  a model.  Its  history  and  success,  as  stated  by 
its  founder,  the  late  Canon  Moseley,  one  of  the 
pioneers  m the  education  of  the  peoj)le,  is  most 
instructive,  and  deserves  the  special  attention  of 
all  interested  ui  this  question. 

And  here  I would  refer  to  the  labours  of  the 
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Science  and  Art  Department  of  the  Council  of 
Education,  which  has  done,  and  is  doing,  a great 
work,  as  the  recent  report  shows.  With  reference 
to  the  elementary  instruction  to  adults  and  the 
children  of  the  middle  classes,  it  has  not  reached 
the  younger  portion  of  the  artisan  or  the  children 
of  the  weekly  wage  class.  The  report  of  Capt. 
Donnelly  to  Mr.  Samuelson’s  committee  calls 
especial  attention  to  this  subject. 

Its  teaching  is  thus  described  by  1D-.  Coomber : — 
“ We  teach  chemistry,  organic  and  inorganic, 
theoretical  and  applied  mechanics,  and  experi- 
mental physics,  including  electricity,  magnetism, 
and  heat ; Ave  do  not  teach  acoustics  and  light, 
inasmuch  as  our  pupils  have  no  use  for  them.  We 
also  teach  descriptive  geometry,  by  Avhich  I mean 
the  description  of  planes  and  solids,  and  apply  it 
to  the  construction  of  machmery  and  building,  and 
mathematics.  We  have  not  done  that  subject  so 
thoroughly  as  we  shall  do  it  in  the  future,  inas- 
much as  onr  teaching  adapts  itself  to  the  examina- 
tions of  the  Science  and  vri’t  Department,  and  it  is 
only  j ust  now  that  those  examinations  are  beginning 
to  take  a really  practical  character ; preAuously  they 
had  been  merely  initiative.” 

The  character  of  technical  instruction  Avill  vaiy 
Avith  the  locality,  and  to  the  carefrd  appreciation  of 
and  action  on  this  the  success  of  the  Bristol  Trade 
School  Avas  mainly  due. 

There  exist  in  the  great  centres  of  industry,  men 
noAV  occupying  the  position  of  engineers,  managers, 
and  foremen  of  establishments,  Avell  qualified  to 
become  teachers  and  instructors  in  their  respective 
arts.  On  tins  point  I can  speak  Avith  confidence. 
Professional  experience  has,  from  time  to  time, 
made  me  acquamted  Avith  men  Avho  are  essentially 
‘ ‘ experts  ” in  their  jjarticular  art,  Avho,  as  AAntnesses, 
have  shoAATi  their  capacity  and  talent  for  teach- 
ing, by  the  poAver  of  giAong  evidence  in  litigated 
cases.  This  source  of  suj>ply  has  not  been  con- 
sidered, but  I believe  a large  number  of  already- 
trained  teachers  might  be  found,  avIio,  from  their 
knoAvn  character  m the  particular  locality,  Avould 
at  once  command  a class,  oven  AAdthout  the  certifi- 
cate of  the  Council  of  Education,  or  of  any  other 
department. 

The  payment  of  such  persons  out  of  iiublic  funds 
in  the  first  instance,  might  bo  matter  of  arrange- 
ment, but  I believe  that  qiajnnent  by  results  Avould, 
in  general,  be  sufficient  as  a supplement  to  payments 
by  the  pupils  themselves. 

For  the  proper  development  of  such  a system 
technical  exammations,  or  examinations  in  techno- 
logy are  essential. 

And  here  I Avould  venture  to  ask  AA^hat  has  been 
done  in  fm’therancc  of  the  object  of  the  meetmg 
held  in  this  room  in  J uly  last,  presided  over  by 
Prince  Arthur,  and  in  Avhich  the  Lord  Chancellor 
Hathcrley  and  other  eminent  persons  took  part  ? 

At  that  meeting  an  important  suggestion  Avas 
made  as  to  the  part  AA^hich  the  City  guilds  might 
take  in  the  movement.  Their  duties  as  to  appren- 
tices are  still  most  beneficially  exercised,  and  I 
gladly  take  this  opportunity  of  calling  attention 
to  the  suggestions  then  made  by  members  of  those 
guilds  as  to  the  funds  at  then-  disposal  for  affording 
most  material  assistance. 

The  mstruction  of  their  apprentices  is,  to  some 
extent,  under  their  control,  and  the  members  of 
those  old  institutions  may  bo  remmded  thiit  their 
duties  m the  education  of  then-  youth  are  not  dis- 
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diarged  by  banding  them  over  to  masters  wbo  may 
be  inditferent  to  tbeir  advancement.  The  complaint 
before  Mr.  Samuelson’s  Committee  of  the  want  of 
instruction  generally  of  apprentices  is  well  deserv- 
ing the  attention  of  these  integral  elements  of  the 
corporation  of  this  great  city. 

Reference  should  be  made  to  the  recent 
minute  of  the  Science  and  Art  Department, 
whereby  persons  are  allowed  to  become  teachers 
in  evening  classes  up  and  down  the  country,  who 
have  passed  the  May  examination,  but  have  not 
passed  any  special  teachers’  examination,  or  received 
any  special  certificate  for  teaching.  This  has  been 
highly  approved  by  persons  of  competent  authority 
as  a step  in  the  right  direction.  The  success  of  a 
man  as  a teacher — as  remarked  by  Mr.  Coomber  * 

■ — does  not  depend  on  the  number  of  certificates  he 
gets,  but  upon  his  work.  If  he  makes  his  work 
tell,  he  gets  pupils,  and  if  he  does  not,  all  the  cer- 
tificates in  the  world  will  not  bring  him  any. 

This,  so  to  speak,  free-trade  in  teaching  appears 
deserving  the  attention  of  our  educational  authori- 
ties, and,  if  accompanied  by  a system  of  examina- 
tions in  technology,  and  by  payment  by  results, 
may  become  a mighty  engine  in  the  technical  edu- 
cation of  the  people. 

The  following  extract  from  the  evidence  of  Mr. 
Buckmastei't  is  specially  deserving  of  consideration 
in  connection  with  the  subject.  He  says: — “I 
think  we  ought,  if  possible,  to  give  more  attention 
to  the  teaching  power  of  those  engaged  in  giving 
instruction,  for  it  is  not  always  the  man  who  has 
passed  the  best  examination  in  science  that  is  the 
most  successful  teacher,  and  if  he  should  fail  in 
teaching,  from  want  of  ability  to  communicate  his 
knowledge,  it  is  exceedingly  difficult  to  re-organise 
a class  when  it  has  once  been  discontinued.  It  has 
occurred  to  me  that  we  might  in  some  way  attach 
more  importance  to  the  man  being  able  to  commu- 
nicate what  he  knows,  by  granting  him  a teacher’s 
certificate  independently  of  his  having  passed  an 
examination  in  science.  I think,  before  a man 
undertook  the  instruction  of  a class,  he  should  give 
a lesson  in  the  subject  which  he  proposes  to  teach 
before  some  person  who  is  competent  to  form  a 
judgment  on  his  teaching  power  and  manipulation, 
because  experiments  frequently  form  a very  im- 
portant part  of  the  instruction.”  Again,  “ teachers 
should  go  to  some  model  school,  for  the  purpose  of 
learning  to  teach  and  experiment.  There  would  be 
no  necessity  for  that  in  the  case  of  men  who  had 
already  passed  an  examination  as  elementary 
teachers,  because  there  you  have  a guarantee,  but 
'tvith  the  others  you  have  no  guarantee. 

“If  it  were  understood  that  men  would  be 
examined  as  to  their  power  of  teaching  before 
receiving  payments,  they  would  make  it  paid;  of 
their  business  to  become  good  teachers,  and  you 
would  have  more  efficiency.  Although  there  might 
be  a falling  off  for  a time,  I think  that  in  the 
long  run  there  would  be  a recovery  which  would 
compensate  for  it,  and  there  would  also  be  an 
enthusiasm  upon  the  p>art  of  pupils,  wliich  no  man 
can  create  unless  ho  Imows  how  teach.” 

The  testimony  of  Professor  Clifton,  supported  by 
others  of  high  authority,  leads  to  the  conclusion 
that  the  instruction  in  arithmetic  is  generally  of 


* Evidence,  28th  May,  1868,  before  Committee  on  Scientific  In- 
struction. 

t Jhidy  3rd  July,  1868. 


the  most  elementary  and  imperfect  kind.  Adequate  | 
instruction  in  the  whole  of  arithmetic  involves 
what  is  beyond  many  minds,  and  confirms  the  | 
opinion  that  far  too  much  is  attempted.  Indeed, 
algebra  and  higher  geometry  should  take  the  place 
of  a large  portion  of  the  teaching  of  arithmetic, 
all  which,  however,  is  wholly  unnecessary  as  a 
foundation  for  technical  education. 

The  same  high  authority  confirms  my  own 
opinion,  formed  on  long  experience  at  the  Uni- 
versity of  Cambridge  more  than  thirty  years  ago,, 
viz.,  that  it  is  not  expedient  to  attempt  techni- 
cal instruction  by  the  ordinary  teachers  or  pro- 
fessors. It  was  my  good  fortime  in  early  life  to- 
hear  the  lectmes  of  the  late  Professor  Parish,  now 
almost  forgotten,  and  of  whose  system  I am  not. 
aware  of  existing  record.*  He  possessed  the  rare 
qualification  of  a combination  of  the  highest  mathe- 
matical attainments  with  practical  science.  His 
lectures  were  an  exposition  of  principles,  illustrated  | 
by  their  practical  application  in  the  arts  and  | 
maniifactures  of  the  country.  With  the  aid  of  a l 
skilled  assistant,  operations  and  processes  were 
carried  on  before  your  eyes  by  means  of  models  of 
actual  machines,  constructed  out  of  elements 
adapted  for  the  purpose,  on  a comprehensive 
system  of  mechanical  construction. 

Lectures  at  the  universities  will,  of  necessity 
and  most  properly,  be  mainly  directed  to  the 
mathematical  theory — not,  indeed,  to  the  exclu- 
sion of  experiments,  but  to  the  exclusion  of  that, 
technical  knowledge  which  is  essential  to  technical 
education.  It  is,  I conceive,  essential  to  their 
special  functions  in  education  that  the  course 
should  be  directed  to  instruction  in  the  mathe- 
matical, physical,  and  natural  sciences,  leaving  the 
applications  of  these  sciences  to  subjects  p)urely 
trading  or  professional  in  other  hands . The}"  should,, 
of  course,  possess  collections  of  apparatus  and, 
laboratories  of  every  description,  in  which,  under 
the  aid  of  skilled  professors,  students  might  pur- 
sue the  applications  of  principles,  but  professions 
or  trades,  as  such,  cannot  be  taught  or  learnt  then 
with  effect,  t 

The  art  of  lecturing,  so  as  to  secure  the  attention 
and  attendance  of  an  adequate  audience,  is  a rare 
gift,  which,  though  it  cannot  be  acquired,  may  be 
much  improved  by  practice. 

The  Society  for  the  Diffusion  of  Useful  Know- 
ledge published  a “ Manual  of  Lectures  for 
Mechanics’  Institutes,”  also  a series  of  “ Sectional 
Diagrams  of  Machinery,”  and  took  the  initiative 
in  providing  a series  of  models  for  lecturers,  con- 
structed somewhat  on  the  system  adopted  by 
Professor  Parish,  already  referred  to ; but  the  en- 
couragement was  not  adequate  to  justify  the  risk 
on  the  part  of  a society  having  no  public  funds,  and 
depending  on  the  subscriptions  of  a few  eminent 
men,  and  self-supporting.  The  authorities  of  the 
Science  and  Art  Department  would  do  well  to 
follow  out  some  such  system  in  aid  of  lectm-crs  in 
the  provinces. 

The  neglect  of  dravring,  at  the  earlie.st  stage  of 
the  use  of  a pencil  by  a child,  may  be  regarded  as  a 
great  defect  in  our  system  of  teaching,  which  our 
educational  authorities  have  done  much  to  remove. 


* Any  person  who  could  supply  this  would  render  essential  service 
to  teachirif^. 

t See  evidence  of  Professor  Clifton  upon  Committee  on  Scientific 
Instruction,  15th  May,  1868. 
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What  reason  can  he  suggested  why  a child  should 
not  coniiuence  geometrical  and  mechanical  draw- 
ing contemporaneously  with  learning  to  write  ? 
Indeed,  so  soon  as  it  has  the  power  of  handling  a 
pencil,  the  discipline  of  learning  to  draw  would  be 
quite  equal  to  the  discipline  of  learning  to  write. 
The  want  of  this  simple  first  elementary  knowledge 
is-declared  by  competent  authority  to  be  a great 
barrier  to  the  success  of  artisan  students. 

The  Select  Committee  of  the  House  of  Commons 
on  Scientific  Instruction  recommend  in  their  report 
that  instruction  in  drawing  should  be  given  in 
elementary  schools.  The  disregard  of  such 
elementary  instruction  as  a branch  of  general 
education  is  surprising.  Drawing  is  a universal 
language  ; it  is  easier  of  acquirement  than  writing. 
By  the  use  of  a ruler,  liencil,  and  compasses,  a child 
may  become  self-educated,  and  acquire  a handicraft 
of  essential  service  in  after  life. 

The  exclusion  of  drawing  and  geometry  from  the 
subjects  of  examination  by  the  Council  of  this 
Society  on  the  recent  revision  of  the  subj  ects  of  local 
examination,  is,  in  my  opinion,  greatly  to  be 
deplored.  Encouragement  in  this  acquirement 
might  thus  bo  given  to  those  who  can  never  attain 
mediocrity  either  in  reading,  writing,  or  arithmetic; 
and  who  can  tell  what  may  be  the  aid  to  develop- 
ment thereby  afforded  to  the  natural  born  talent 
of  an  artist 't 

I look  upon  linear  drawing  and  geometry  as  the 
very  foundation  of  instruction,  and  as  affording,  at 
a more  advanced  stage,  the  means  of  separating  and 
■classifying  minds  into  orders  or  classes,  so  as  to 
utilise  each  to  the  utmost,  accordmg  to  the  powers 
with  which  it  is  endowed. 

In  the  material  world,  the  subdivision  of  labour 
is  carried  to  the  utmost  practicable  limit,  but  it  does 
not  appear  to  have  entered  into  the  consideration 
and  practice  of  educationalists  that  the  mental  world 
admits  of  a similar  subdivision. 

Experience  as  regards  free-hand  and  mechanical 
drawing  may  serve  to  illustrate  my  meaning.  It 
is  said  to  be  difficult  to  draw  the  line  of  division 
between  art  and  science  in  the  fine  arts.  The  Imow- 
ledge  of  the  human  figure,  that  is,  of  the  bones  and 
the  muscles,  is  said  to  be  pure  science,  but  the 
ch-awing  them  is  matter  of  art,  which  may  be 
executed  with  great  effect  without  any  knowledge 
of  geometry,  which  is,  however,  essential  to  a 
master  in  art.  The  practice  of  the  Science  and 
Art  Department  further  illustrates  this,  in  which, 
■according  to  the  evidence  of  Mr.  Cole,*  a certificate 
for  the  highest  grade  of  our  art-teachers  compre- 
hends an  ability  to  teach  practical  geometry  so  far 
as  drawing  is  concerned,  but  it  is  optional  that  a 
fierson  so  qualified  should  take  a special  certificate 
for  mechanical  drawmg,  which  includes  drawing 
machines,  as  well  as  drawing  for  carpentry  and 
building.  Move  children  in  parish  schools,  according 
to  the  same  high  authority,  take  the  earliest  certi- 
ficates m geometrical  di’awmg  than  in  what  is  called 
free-hand  drawing ; the  making  a triangle  or  an 
ellipse  mechanically  is  easier  than  drawing  it  with 
a free  hand.  The  same  authority,  after  illustrating 
by  specimens  from  our  art  schools  the  course  of 
instruction  at  M.  Schneider’s  school  at  Creuzot,  of 
free-hand  drawing,  that  is,  without  measurement 
or  instructions  for  drawing,  and  mechanical  draw- 
ing, concludes  as  follows The  fact  is,  that  a 
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man  who  is  no  artist  may  very  soon  acquire  the 
power  of  doing  draiving  which  is  done  by  measure- 
ment, and  which  does  not  involve  dexterity  of 
hand ; he  will  grind  away  for  a year  or  two  to  be 
able  to  do  that;  but  the  moment  you  come  to 
something  that  implies  an  instinct  m art,  the 
number  of  those  who  have  that  aptitude  is  very 
much  reduced.” 

“ The  child  is  father  of  the  man.”  Why  should 
not  the  detection  of  this  aptitude  or  inaptitude  be 
made  at  the  earliest  stage  of  education  ? One  school 
was  referred  to  by  the  same  authority  as  existing 
in  this  country  in  which  this  was  done,  that  is, 
beginning  with  A,  B,  C,  and  going  on  with  read- 
ing, writing,  and  arithmetic  ; why,  I would  ask, 
should  not  such  elementary  instruction  in  drawing 
go  on  contemporaneously  or  simultaneously  with 
the  ordinary  elementary  instruction  ? 

The  establishment  and  maintenance  of  museums 
of  inventions,  or  of  the  industrial  arts,  in  the 
principal  towns,  would  contribute  much  to  the 
cause  of  technical  education.  The  feeling  m favour 
of  such  museums  is  shown  by  their  existence  in  an 
imperfect  form  in  many  of  our  principal  towns, 
and  by  the  spasmodic  attempts  from  time  to  time 
made  for  their  establishment. 

One  mam  cause  of  the  failure,  or  imperfect  ac- 
complishment of  these  well-designed  attempts  has 
been  the  want  of  system  and  connection  with  the 
education  of  thecomitry.  This  subject  has  received 
little  attention,  but  is  thus  spoken  of  by  Mr.  Wright : 
— ‘ ‘ The  only  part  of  the  report  of  the  Schools 
Enquiry  Commission  which  has  not  been  favourably 
received  in  Bmningham  is,  that  the  Commissioners 
do  not  recommend  any  portion  of  the  funds  to  be 
applied  to  mere  elementary  teaching.  Generally, 
the  inhabitants  are  in  favour  of  some  portion  of  it 
being  applied  to  elementary  education.  As  far  as 
I can  gather,  I shordd  say  that  we  are  generally 
in  favour  of  having  a museum  on  an  efficient  and 
comprehensive  scale.  We  think  that  it  wordd  be  of 
great  use,  and  we  think  that  if  the  government 
were  to  supply  us  with  the  latest  and  most  approved 
scientific  mstruments,  and  send  some  of  the  ablest 
professors  as  lecturers,  to  stimulate  om’  people, 
and  if  they  would  also  employ  some  one  m con- 
nection with  the  metal  trades  to  give  mformation 
with  regard  to  new  discoveries  on  the  Continent 
and  in  different  parts  of  the  world,  that  would  be 
of  the  greatest  possible  use.  Such  lectures  very 
much  help  the  trade  of  Birmingham,  and  not  only 
would  help  the  trade  of  Birinmgham,  but  they 
would  be  a national  good.  For  instance,  if  an 
eminent  teacher  like  Dr.  Percy  were  sent  down  to 
give  a series  of  lectures  on  the  laws  of  combustion, 
or  on  metallm-gy  generally,  we  thinlc  it  rvould  be 
very  useful.” 

The  Patent-office  Museum  at  South  Kensington 
of  the  Commissioners  of  Patents,  founded  on 
models  principally  collected  by  or  the  property 
of  Mr.  Bennet  Woodcroft,  may  be  pointed 
to  as  a type  of  the  establishments  which  are  re- 
quired. This  museum  is  not  only  wholly  in- 
adequate for  the  purpose,  but  it  is  starved  amidst 
abundant  funds  available  for  the  purpose.  In- 
teresting and  instructive  machines  and  models  are 
withheld  for  want  of  adequate  room,  though  sur- 
rounded ^vith  unoccupied  space  available  and 
suitable  for  the  pm’pose.  Funds  are  withheld  for 
the  carriage  of  machines  which  mark  an  epoch  in 
the  progress  of  the  nation,  as,  for  mstance,  of  a 
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Newcomen  steam  engine,  constructed  by  Smeaton 
in  1766,  and  nine  years  prior  to  Watt,  for  tbe 
Carron  Company,  and  which,  at  the  instance  of 
Sir  Francis  Pettit  Smith,  the  curator  of  the  museum, 
was  presented  by  the  Carron  Company  for  preser- 
vation in  the  museum  of  the  Commissioners  of 
Patents. 

The  starved  and  neglected  state  of  this  museum 
has  been  the  subject  of  frequent  observation.  Its 
history  was  recounted  before  the  Royal  Commission 
on  Patents ; it  was  the  subject  of  inquiry  in  1864, 
by  the  Select  Committee  of  the  House  of  Commons, 
presided  over  by  Mr.  Dillwyn,  and  recommended 
as  a legitimate  application  of  the  surplus  of  the 
fees  levied  on  inventors;  and  again  in  1871  and 
1872,  by  the  Committee  presided  over  by  Mr. 
Samuelson,  when  it  transpired  that  the  so-called 
reading-room  was  actually  not  screened  off  from 
the  pubhc  part  of  the  museum,  and  denied  the 
warmth  necessary,  not  only  for  the  comfort,  but 
the  existence  of  the  readers  in  severe  weather,  and 
this  in  the  face  of  an  accumulated  surplus,  during 
the  last  twenty  years,  of  nearly  a million  of  the 
monies  of  inventors,  and  of  an  annual  surplus  of 
£60,000  a year  available  for  the  purpose. 

The  existence  of  such  a state  of  things  is  almost 
incredible — urgent  requirements,  ample  funds, 
and  nothing  done. 

Inventors,  like  teachers,  the  greatest  benefactors 
of  mankind,  if  not  a despised  class,  have  received 
but  little  recognition  of  services  or  funds. 
The  apathy,  not  to  say  indifference  and  oppo- 
sition, of  those  who  are  placed  above  the  neces- 
sities of  hfe,  can  only  be  successfully  overcome 
by  the  exertions  of  a Society  hke  this.  Its 
voice  has  been  raised  effectively  on  many  occa- 
sions, and  must  not  be  silenced  until  some 
paternal  government  has  not  only  recognised,  but 
shown  its  recognition  by  acting  on  the  axiom, 
that  technical  education  is  essential  to  industrial 
progress. 

The  Earl  Granville,  at  the  annual  celebration  of 
the  101st  year  of  the  existence  of  this  Society,  at 
the  Crystal  Palace  (the  suspension  of  which  cele- 
bration, in  common  with  many  others,  I deeply 
regret)  compared  this  Society  to  the  Zouaves,  as 
ready  to  go  into  action  without  Imowing  how  they 
were  to  get  out  of  it — as  a body  full  of  resource. 
The  noble  Earl  then  pointed  to  a museum  of  in- 
dustrial arts  as  naturally  arising  out  of  the  Exhi- 
bition of  1851,  of  which  it  must  never  be  forgotten 
that  this  Society  was  the  parent. 

The  spii-it  by  which  those  observations  were 
animated  still  subsists  amongst  us.  With  the  view  of 
deriving  some  practical  conclusion  from  the  fore- 
gomg,  1 would  suggest  as  follows 

1.  Aid,  assistance,  and  encouragement,  by  appa- 
ratus, ch’awings,  and  money  to  experts,  in  any  de- 
partment of  the  industrial  arts,  to  become  lecturers 
and  teachers  in  the  locality  in  which  they  are 
placed. 

2.  Local  examinations  in  technology,  certificates 
and  money  prizes  for  xu-oficioncy,  and  x)ayments  on 
results. 

3.  Theestablishmentandmaintenancoof museums 
of  mdustrial  arts,  for  the  education  of  the  people  in 
technical  Imowledge. 

4.  Authority  to  municipal  coiqjorations  and  local 
boards  to  exj^ond  money  raised  by  rates  in  sujiple- 
menting  the  foregoing  objects. 


The  experience  of  many  present  will  suggest 
other  experiments  in  furtherance  of  the  foregoing 
objects.  The  Society  of  Arts  cannot  discharge 
itself  of  the  duties  and  responsibility  of  its  position 
in  connection  with  technical  education  until  some- 
thing effective  has  been  done  ; and  so  soon  as  the 
country  has  been  aroused  on  the  subject,  volunteers 
in  the  work  will  not  be  wanting. 

The  voice  of  the  earnest  men  who,  in  the  same 
session,  obtained  a grant  of  twenty  millions  for  the 
extinction  of  slavery  and  the  first  grant  for  national 
education,  has  been  responded  to  by  the  nation,  in 
the  declaration  of  the  Legislatm-e  that  every  child 
bona  into  the  world  is  entitled  to,  and  shall  re- 
ceive, primary  education ; but  the  technical  edu- 
cation essential  to  its  advancement  has  yet  to  be 
secured  by  wise  practical  measures,  fostered  by  this 
Society. 

DISCUSSION. 

Dr.  Yeats  said  the  question  of  general  culture  had  often 
been  discussed,  but  that  of  special  culture,  or  technical 
education,  seldom,  or  not  so  often,  at  any  rate,  as  its  im- 
portance -warranted.  One  bearing  of  technical  education 
was  this,  that  it  raised  the  whole  working  power  of  the 
nation.  It  had  been  said  that  it  would  be  a great 
triumph  to  the  political  economist  if  he  could  convert 
every  consumer  into  a producer,  and  that  the  next  great 
triumph  would  be  to  increase  each  producer’s  producing 
power.  The  advocate  of  technical  education,  however, 
would  go  considerably  beyond  this.  Every  parent  knew 
what  a difference  it  made  in  the  management  of  a. 
family  when  each  one  was  fully  interested  in  his  or  her 
own  occupation,  and  the  same  principle  might  be  carried 
into  the  workshop.  Any  proprietor  or  manager  of  a 
factory  could  say  what  a difference  it  made  in  the  condi- 
tion of  those  under  his  control,  mental,  moral,  and 
physical,  when  they  were  directly  interested  in  what 
they  were  about,  as  compared  with  men  who  were 
only  instruments,  watchers  of  instruments,  watchers- 
of  machinery,  and  who,  under  the  system  of  minute 
division  of  labour,  had  no  legitimate  occupation  for 
the  whole  of  their  being.  They  might  have  their 
eyes  constantly  occupied,  but  neither  their  heads, 
hands,  or  hearts  were  fully  employed.  Advocates 
of  technical  education  were  not  merely  promoting  the 
means  of  gaining  a livelihood,  but,  far  more  than  that, 
they  were  endeavouring  to  aid  the  workman  in  really 
living — mentally,  morally,  and  physically — and  he  knew 
of  no  greater  want  in  the  present  age.  In  fact,  the- 
danger  of  neglecting  it  became  more  apparent  every  day. 
Capitalists  were  becoming  the  possessors  of  machinery 
which  superseded  the  men  -w’ho,  20  or  30  years  ago,  had  to 
make  and  keep  in  order  the  instruments  with  -which  they 
wrought,  and  in  making  their  tools  thej^  made  them- 
selves. The  machinist  of  the  last  generation  had  to 
keep  his  own  tools  sharpened  and  tempered,  but  now,  in 
modern  establishments,  all  that  was  done  for  him,  and, 
as  a consequence,  the  men  being  set  simply  to  watch 
pieces  of  machinery,  became  indifferent  to  it,  and,  as 
human  beings,  they  greatly  deteriorated.  Only  recently 
the  foreman  of  a large  concern  told  him  it  was  wonder- 
ful the  difference  between  the  men  of  the  present  day 
and  those  of  thirty  years  ago ; only  a short  time  pre- 
viousljq  a man  had  come  to  him  saying  that  a beautiful 
lathe,  worth  £400  or  £500,  was  spoiled  and  broken,  but,, 
on  investigation,  it  appeared  that  the  man  had  been 
put  to  work  at  this  lathe  from  one  exactly  similar  in 
principle,  but  differing  slightly  in  detail,  and  having 
forgotten  or  omitted  to  put  one  of  the  leading  wheels  in 
gear,  he  fancied  the  lathe  was  out  of  order.  The  old 
system  of  apprenticeship  was  being  set  aside,  and  there 
was  no  substitute  for  it,  which  he  considered  was  a great 
pity,  especially  as  there  was  an  immense  amount  of  work 
to  be  done,  if  men  only  knew  how  to  set  about  it.  For 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  November  29,  1872. 


31 


instance,  on  every  railway  there  was  an  immense  waste 
of  force  in  the  generation  of  steam,  in  the  transmission  of 
the  steam  to  the  point  where  it  was  utilised,  in  the  loss 
of  heat  from  the  waste  steam,  and  in  the  imperfect  con- 
struction of  the  engines  ; besides  all  which,  there  was 
an  immense  amount  of  dead  weight  carried,  amounting 
to  something  like  two  or  three  tons  for  every  passenger. 
If  some  or  all  of  these  things  were  altered,  great  re- 
duction in  fares  might  be  effected,  but  not  without. 
These  things  were  all  well  known,  but  no  one 
knew  how  to  remedy  them,  nor  where  to  go  for 
information  as  to  what  had  been  attempted,  what 
had  failed,  what  it  was  no  use  attempting,  and  in 
what  direction  efforts  might  most  usefully  be  di- 
rected. And  he  saw  no  possibility  of  improvement 
until  establishments  were  set  on  foot  in  which  the  first 
principles  were  thoroughly  taught.  Years  ago  he  read 
a list  of  premiums  offered  by  the  Society  of  Arts  for  de- 
siderata in  nearly  every  branch  of  manufacture,  but  he 
was  not  aware  that  many  of  them  had  been  applied  for. 
Scores  of  times  he  had  heard  the  desirability  of  a good 
substitute  for  the  present  pen  and  ink  pointed  out — 
something  which  should  be  available  at  all  times,  and  in 
any  climate,  but  as  yet  nothing  had  come  of  it.  During 
the  siege  of  Paris,  a number  of  French  savans  were  called 
together  to  deliberate  as  to  some  means  of  overcoming 
the  difficulties  under  which  the  population  were  labour- 
ing, especially  in  the  matter  of  food  and  fuel ; but 
eminent  as  some  of  these  men  were  in  various  branches 
of  research,  they  had  to  confess  their  incompetence  to 
deal  with  the  simplest  and  most  practical  points,  never 
having  turned  their  attention  to  them.  Now  that  was 
just  what  was  wanted,  especially  in  England,  without 
waiting  for  the  pressure  of  a siege.  Facilities  were  re- 
quired for  the  diffusion  of  knowledge  already  gained,  but 
of  which  the  great  mass  of  working  men  were  in  total 
ignorance.  The  Patent-office  had  been  referred  to,  but 
it  seemed  to  him  to  be  treated  by  inventors  very  much 
as  the  Court  of  Chancery  was  by  owners  of  real  property 
— a place  to  be  avoided  if  possible.  Any  one  with  money 
might  patent  anything,  but  he  only  was  successful  who 
had  the  power  of  purchasing  all  before  him,  unless, 
indeed,  he  were  strong  and  unprincipled  enough  to  over- 
ride everything  and  everybody. 

Mr.  Campin,  alluding  to  a reference  in  the  paper  to 
the  City  guilds,  said  he  was  sorry  to  find  they  were  not 
doing  as  much  as  they  might  to  aid  technical  education. 
Five  years  ago,  in  the  Guildhall,  he  got  a resolution 
passed,  recommending  the  then  Lord  Mayor  to  take  the 
matter  into  consideration ; and  similar  resolutions  had 
been  passed  since,  but  hitherto  nothing  had  come  of  it, 
though  hopes  were  entertained  that  something  might  be 
done  by  the  present  Lord  Mayor.  His  predecessor 
called  together  a number  of  representatives  from  the 
various  guilds,  and  various  meetings  were  held  at  the 
Mansion-house,  but  he  believed  no  definite  conclusion 
was  come  to,  though  something  might  be  done  with 
Gresham  College,  which  had  about  £10,000  a-year  at 
its  disposal  ; and  if  the  Mercers’  Company,  who  had 
the  management  of  it,  and  who  were  represented  at  the 
recent  Conference  on  this  subject  in  the  summer,  would 
take  the  matter  in  hand,  and  turn  the  College  into  an 
institution  for  technical  education — perhaps  in  a 
different  locality — he  thought  it  would  be  a great 
benefit  to  the  community.  He  did  not  agree  with  Mr. 
Webster,  that  reliance  should  be  placed  in  the  old 
universities  and  colleges  taking  this  matter  up,  but 
inclined  to  the  opinion  expressed  by  Mr.  Scott  Russell, 
that  in  such  places  classics  and  mathematics  would 
overshadow  and  dwarf  the  teaching  of  the  natural 
sciences. 

Mr.  Mast  thought  one  principal  point  had  been  to  a 
great  extent  overlooked,  viz.,  the  importance  of  having 
good  teachers.  His  native  country  afforded  a good  ex- 
ample of  what  might  be  done  to  overcome  difficulties. 
It  was  desired  some  years  ago  to  establish  a school  for 


technical  education  in  Gothenburg,  there  being  then  no 
available  establishment  in  Germany  ; the  future  teachers 
sent  to  the  Ecole  Polytechnique,  in  Paris,  where,  being 
— ^men  who  had  received  a university  education — were 
supported  by  their  own  government,  they  learned  those 
branches  of  science  which  it  was  desired  to  teach  in 
Germany.  As  soon  as  they  had  acquired  a thorough  know- 
ledge of  these,  the  government  established  a school  on 
the  model  of  the  Polytechnique  at  Stuttgard,  and  this  was 
the  focus  of  technical  education  in  Germany.  In  con- 
nection with  this  was  established  a system  extending  to 
the  very  lowest  grade,  so  that  every  child,  from  the 
lowest  to  the  highest,  might  partake  of  its  advantages. 
Instead  of  connecting  this  school  with  the  University  of 
Tiibingen,  the  government  thought  it  better  to  give  it 
the  station  of  a university,  so  that  its  professors  ranked 
equally  with  those  of  Tiibingen.  One  of  the  arrangements 
was  that  each  department  was  divided  into  two  grades, 
upper  and  lower,  and  provision  was  made  for  educat- 
ing teachers.  This  was  of  prime  importance — for  until 
teachers  were  raised  in  public  estimation  and  received 
better  pay,  systems  of  examination  and  everything  else 
would  be  of  very  little  use.  It  seemed  to  him  that 
beginning  with  e.xaminations  was  commencing  at  the 
wrong  end ; some  knowledge  ought  to  be  put  into  the 
children’s  heads  before  they  were  examined.  And  he 
must  say  that,  in  his  opinion,  the  middle  classes  required 
assistance  of  this  kind  as  much,  if  not  more,  than  the 
lower.  It  was  absurd  for  employers  of  labour  to  be  less 
educated  than  the  men  under  them,  yet  it  was  really 
this  class  of  persons — managers  and  so  on — which,  he 
believed,  was  most  backward  in  technical  education,, 
when  they  were  compared  with  persons  holding  the  same 
positions  abroad. 

Mr.  W.  Botly,  from  his  personal  knowledge  of  manu- 
factures, was  able  to  corroborate  what  had  been  so  well 
said  by  Dr.  Yeats  as  to  the  difference  between  the  me- 
chanics of  the  present  day  and  their  predecessors.  In 
the  cutlery  trade  it  was  formerly  the  practice  for  one  man 
to  conduct  the  entire  manufacture  ; forge  the  blade,  file 
it,  harden  and  temper  it,  grind  it,  glaze  and  polish  it,, 
and  finally  fit  it  to  the  handle  ; now  every  process  was  a 
separate  branch,  and  no  man  could  do  anything  but  that 
to  which  he  had  been  accustomed. 

Mr.  Edward  Hall  begged  leave  to  direct  attention  to 
the  importance  of  enlisting  the  co-operation  of  trades 
unions  in  the  matter  of  technical  education.  It  was 
well  known  that  these  bodies  iiltended  to  keep  up  the 
standard  of  wages,  and  that,  of  course,  involved  the 
necessity  of  keeping  up  the  standard  of  work.  Hence- 
they  ought  to  be  most  active  promoters  of  the  education 
of  other  members  in  their  various  crafts.  At  any  rate, 
in  connection  with  each  trade  there  ought  to  be  a sj’stem 
of  education,  or,  at  least,  a museum  containing  specimens 
of  everything  relating  to  the  knowledge  of  the  craft. 
Another  important  means  of  technical  education  would 
be,  he  believed,  visits  to  works  in  progress.  He  had 
initiated  something  of  this  sort  a few  years  ago  in  con- 
nection with  engineering  and  building  works  in  which 
he  was  most  interested,  and  from  the  success  which  had 
attended  his  efforts  he  was  convinced  that  much  more 
might  be  done  in  the  same  way. 

Major  Donnelly,  E.E,,  in  answer  to  the  question  of  Mr. 
Webster  as  to  what  the  Society  of  Arts  was  doing  in 
this  matter,  said  that  arrangements  were  being  made 
for  examinations  to  be  held  next  May  in  four  or  five 
different  branches  of  industry — in  the  manufacture  of 
paper,  of  cotton,  of  silk,  of  steel,  and  in  carriage-build- 
ing. The  Society  would  provide  funds  for  the  exami- 
nations, but  of  course  it  must  depend  mainly  on  the 
different  industries  interested  as  to  what  development 
these  examinations  would  take,  for  unless  they  came 
forward  and  gave  prizes,  it  could  not  be  expected  that 
any  great  number  of  persons  would  offer  themselves 
for  examination.  He  was  much  obliged  for  the  sug- 
gestion of  Gresham  CoUege  as  a source  from  which 
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funds  might  be  derived,  and  any  further  suggestions 
of  the  same  kind  would  be  very  acceptable.  He  could 
not  see  the  force  of  the  objection  that  they  were  be- 
ginning at  the  wrong  end,  considering  that  there  were 
so  many  organisations  now  at  work  throughout  the 
country  by  means  of  which  technical  instruction  could 
be  attained.  With  regard  to  drawing,  the  Science  and 
Art  Department  did  attempt,  and  in  some  degree  suc- 
cessfully, to  introduce  it  into  elementary  schools,  though 
he  hoped  more  would  yet  be  done  in  the  same  direction. 
He  believed  the  main  point  to  be  aimed  at  was  to  induce 
different  guilds  and  trading  companies  to  place  money 
at  the  disposal  of  the  Society  for  the  purpose  of  re- 
warding successful  students,  for  by  that  means  an 
immense,  immediate,  and  practical  stimulus  would  be 
given  to  technical  instruction,  and  there  was  no  need 
to  wait  for  any  large  system  being  introduced  before 
setting  to  work. 

Dr.  Ellis  said  there  were  three  principal  points  which 
should  be  kept  in  view  in  considering  this  matter.  First 
that  every  man  who  had  distinguished  himself,  possessed 
a natural  talent,  which  talent  could  not  be  created, 
though  it  might  be  discovered  and  cidtivated.  There- 
fore setting  young  people  to  work  at  anything  for  which 
they  had  no  aptitude,  was  as  bad  as  teaching  music  to  a 
person  whose  organs  of  hearing  were  defective,  and  in- 
volved an  enormous  waste  both  of  time  and  money. 
Secondly,  that  children  should  not  be  set  to  study  matters 
for  which  they  had  neither  taste  nor  capacity.  Thirdly, 
it  was  of  great  importance  to  discover  in  what  direction 
a child’s  talent  lay,  and  this  could  always  be  done  by  the 
watchful  eye,  often  in  the  hours  of  recreation.  After  all, 
as  had  been  well  said,  one  of  the  greatest  difficulties  was 
to  find  persons  with  a capacity  for  teaching. 

Professor  Tennant  remarked  that  the  action  now  being 
taken  by  the  City  companies  in  this  matter  was  merely 
a revival,  for  one  of  them  h.ad  been  fighting  this  battle 
for  the  last  20  years,  though  they  were  onl}^  now  accom- 
plishing the  object  they  had  in  view.  The  Turners’ 
Company,  of  which  he  was  a member,  had  taken  a pro- 
minent part  recently  in  recognising  technical  educa- 
tion. The  Museum  of  Patents  having  been  mentioned, 
he  might  say  that,  on  visiting  it  recently  with  some 
friends  from  the  country,  they  had  occasion  to  lament 
the  absence  of  any  catalogue  giving  a description  of  the 
articles  exhibited ; and  with  regard  to  museums 
generally,  he  had  been  much  struck  only  that  morning, 
on  visiting  the  British  Museum,  with  the  fact  that  its 
great  educational  advantages  were  so  little  apj>reciated 
by  the  public.  In  the  mineral  department  he  counted 
twenty  people,  though  it  would  hold  .500  without  incon- 
venience ; whilst  in  another  portion  of  the  building, 
equally  commodious,  there  were  only  fifteen.  Yet  there 
was  no  difficulty  in  gaining  access.  Some  years  ago  the 
Society  for  Promoting  Christian  Knowledge  took  a 
prominent  part  in  promoting  technical  education  by 
jmblishing  a series  of  maps.  They  were,  however,  very 
little  known,  and  had  recently  been  given  up.  It  so 
happened,  however,  that,  having  shown  them  to  the 
lute  Mr.  Stephenson,  he  was  so  pleased  with  them  that 
he  left  the  Society  £2,000,  which  considerably  more  than 
■covered  their  cost.  A small  case,  which  he  had  placed 
on  the  table,  illustrated  another  branch  of  the  subject, 
viz.,  the  importance  of  a knowledge  of  mineralogy. 
During  the  last  twenty  years  many  things  had  been 
thrown  away  which  were  commercially  of  the  greatest 
value.  The  first  description  of  the  gold-fields  of 
Australia  was  given  in  this  room  some  twenty-two  years 
ago,  and  only  four  years  sincefhe  first  description  of  the 
diamond  fields  of  South  Africa.  Interested  persons  said 
that  diamonds  did  not  exist  there,  that  when  they  were 
found  they  were  of  no  value  ; and  the  most  recent  para- 
graph going  the  round  was  that  no  more  were  to  be 
found.  Well,  in  the  case  on  the  table  was  a specimen 
of  a South  African  diamond  in  the  matrix;  by  its  side 
was  a photograph  of  the  diggings,  taken  within  the  last 


four  months,  where  there  were  60,000  people  at  work, 
and  some  of  thediamonds  discovered  were  worth  £10,000 
a piece.  The  person  who  took  the  photograph,  more- 
over, stated  that  he  had  found  diamonds  existing  for  a 
distance  of  200  miles;  he  still  continued  to  find  them,  and 
there  was  every  probability  that  they  extended  for  200 
miles  further. 

The  Secretary  said,  in  reference  to  the  action  of  the 
City  companies  in  this  matter,  he  was  sur’e  the  meeting 
would  be  pleased  to  learn  that  the  Clothworkers’  Com- 
pany had,  in  appreciation  of  the  work  the  Society  was 
now  entering  upon,  intimated  their  intention  of  con- 
tributing to  the  funds  of  the  Society  ten  guineas 
annually. 

Mr.  George  Martin  said  the  art  of  teaching  was  a most 
important  subject.  Having  been  for  the  lust  25  j’ears 
engaged  in  teaching  teachers,  he  had  had  some  consider- 
able experience  in  the  matter.  He  should  be  very  pleased 
if  the  Society  would  take  up  this  question,  in  however 
small  a way,  though,  unfortunately,  the  art  of  teaching 
was  seldom  to  he  acquired,  being  generally  born  with 
the  teacher’,  as  poetry  was  with  the  poet.  At  the  same 
time,  an  indifferent  teacher  might  be  much  improved, 
and  he  should  like  attention  to  he  called  to  the  fact  that 
the  London  and  other  school  boards  entirely  ignored  the 
art  of  teaching,  depending  entirely  upon  the  certificate 
of  the  master  or  mistress.  However,  in  many  cases  a 
man  or  woman  who  obtained  the  highest  certificate 
proved  themselves  the  very  worst  of  teachers.  The  art 
of  teaching,  therefore,  should  he  more  considered,  en- 
couraged, and  studied,  and  government  should  make 
appointments  according  to  the  result  of  examination,  and 
not  according  to  the  certificate  of  the  master.  It  was  a 
great  pity  that  so  many  men  and  women,  willing  and 
able  to  engage  in  this  work,  should  be  kept  out  of  em- 
ployment, and  only  certificated  persons  engaged. 

The  Chairman  said  it  was  impossible  to  overrate  the 
impoitance  of  the  subject,  and  all  must  feel  greatly  in- 
debted to  Mr.  Webster  for  the  very  clear  manner  in 
which  he  had  dealt  with  it,  as  well  as  to  those  gentlemen 
who  had  taken  part  in  the  discussion.  It  occurred  to 
him  during  the  discussion,  as  it  always  did  when  this 
subject  w’as  mooted,  that  two  of  the  great  difficulties  in 
the  way  of  success  were,  first  of  all  obtaining  a sufficient 
amount  of  funds,  and  the  next  a sufficient  number  of 
skilled  and  qualified  teachers.  One  of  the  most  valuable 
suggestions  was  that  just  made,  that  more  attention 
should  be  directed  to  those  who  had  an  aptitude  for 
teaching  than  to  those  who  were  greatly  qualified  by 
means  of  the  scientific  knowledge  which  they  possessed. 
Mr.  Martin,  however,  was  not  quite  correct  with  reference 
to  the  course  adopted  by  the  Science  and  Art  Depart- 
ment of  the  Privy  Council,  In  the  case  of  elementary 
schools,  it  was  no  doubt  true  that  certificated  teachers 
only  were  taken  for  public  instruction,  hut  in  the  last 
report  for  1872  he  found  it  mentioned  that  the  payments  to 
teachers  in  connection  with  the  Science  and  Art  Department 
on  results,  w'hich  was  the  great  test  of  success  of  teaching 
for  instruction  of  artisan  classes  during  1871,  amounted  to 
£18,830.  It  was  obvious  therefore  that  the  course  taken 
in  that  direction  had  been  in  accordance  with  what  no 
doubt  was  the  opinion  of  all  present.  In  the  present 
state  of  affairs  it  seemed  that  the  Privy  Council  was  the 
principal  body  to  which  everyone  looked  for  the  pro- 
motion of  the  education  of  the  people.  He  could  not 
help  thinking  however  that  that  body  had,  to  use  a 
common  expression,  fur  two  many  irons  in  the  fire.  Both 
the  cattle  plague  and  numerous  other  things  were  re- 
ferred to  this  body,  and  there  seemed  a tendency  to  cast 
upon  it  all  sorts  of  additional  duties.  He  believed  there- 
foi’e  that  the  time  was  come  when  there  ought  to  he  in 
England  a minister  of  public  instruction,  as  was  the  case 
in  France  and  elsewhere.  Looking  to  the  immense 
importance  of  education,  and  the  various  fields  into  which 
it  ramefied,  not  merely  the  mental  but  technical  edu- 
cation in  various  branches,  and  even  going  higher  stiU, 
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it  wa3  certainly  time  that  there  was  a responsible 
minister,  -such  as  he  had  referred  to.  However,  in 
the  absence  of  such  a minister,  it  was  right  to 
state  that  the  Privy  Council  was  doing  a 
great  deal  to  promote  teaching  in  science  and  art,  for 
not  only  had  they  raised  the  large  sum  of  nearly 
£19,000  for  results  in  teaching  artisans,  hut  they  had 
at  present  under  their  control  908  schools  in  the  science 
department,  educating  38,000  students.  Of  course  that 
was  nothing  at  all  in  proportion  to  what  the  country 
'required,  hut  these  matters  were  supported  by  public 
grants,  and  everyone  knew  the  difficulty  in  these  days 
of  economy  in  getting  large  sums  of  money  voted  for 
anything  like  new  purposes.  At  the  same  time,  though 
Parliament  ought  to  he  the  jjroper  guardian  of  the 
public  purse,  when  a subject  of  this  great  national 
importance,  which  would  amply  repay  any  expenditure 
incurred,  came  before  it,  he  thought  it  was  not  wise 
economy,  or  prudent  parsimony,  to  grudge  a vote  for 
such  purposes.  -In  1871  only  £175,000  was  voted  for 
this  object,  which  might  seem  a large  sum,  hut,  in  pro- 
portion to  what  was  required,  it  was  by  far  two  small. 
£77,000  of  that  was  expended  in  schools  of  science  and 
art  in  connection  with  the  Privy  Council,  leaving  the 
margin  to  he  expended  for  other  purposes,  such  as  the 
Kensington  Museum.  He  had  only  mentioned  as  yet 
the  number  of  students  in  the  science  department,  but 
allied  to  that  was  the  art  department,  which  was  also  of 
considerable  importance,  and  he  found  that  for  1871 
there  were  212,000  students  under  that  department, 
the  amount  of  fees  paid  being  upwards  of  £23,000. 
It  was  quite  true,  as  had  been  said  by  Mr.  Webster,  that 
the  scheme  of  technical  education  might  become  a branch 
of  the  elementary  education  of  the  country,  and  he  did 
not  see  how  the  schools  could  he  maintained  unless  they 
were  put,  to  some  extent,  on  the  same  footing  as  the 
elementary  education  of  the  country,  viz.,  that  there 
should  he  School  Boards  or  some  local  bodies  to  superin- 
tend them,  with  the  power  of  imposing  rates  for  their 
support.  It  was  not,  perhaps,  borne  in  mind  that  in  the 
Elementary  Education  Act  of  1870,  there  was  a clause 
enabling  School  Boards  to  contribute  to  the  maintenance 
of  industrial  schools  whenever  necessary.  If  these 
technical  schools  were  so  important  a branch  of  ele- 
mentary education,  and  this  were  one  of  the  means  by 
which  they  could  he  supported,  it  would  he  most  desirable 
to  embody  in  any  amendment  of  the  Act,  a clause  and  a 
similar  description,  enabling  School  Boards  throughout 
the  country  to  contribute  to  the  maintenance  of  schools 
for  technical  education.  In  the  meantime,  however, 
they  were  almost  dependent  on  voluntary  effort,  which 
had  already  been  found  in  the  case  of  elementary  educa- 
tion to  he  anything  but  sufficient.  A system  of  rating 
had  been  found  necessary,  and  no  doubt  the  same  thing 
would  have  to  be  done  for  technical  education.  The 
Society  of  Arts  had  done,  and  was  doing,  much  in  this 
direction,  and  this  was,  of  course,  voluntary' ; and  so,  to 
a great  extent,  was  that  which  was  done  by  the  Privy 
Council.  He  was  glad  also  to  find  that  some  of 
the  wealthy  corporations  in  the  City  of  London  were 
feeling  the  necessity'  of  applying  a part  of  their 
funds  to  similar  purposes.  In  the  report  of  the  Privy 
Council  on  this  subject,  the  Plasterers’  Company  was 
mentioned  as  having  given  prizes  to  successful  competi- 
tors in  the  arts  connected  with  the  embellishment  of 
buildings,  and  the  Paper  Stainers  had  done  the  same,  and 
also  the  Coachmakers’  Company.  The  Society  of  Arts, 
therefore,  had  already  stimulated  some  of  these  bodies 
to  do  something  in  a way  which  was  in  reality  only  a 
return  to  the  original  design  of  their  originators. 
Another  valuable  observation  of  Mr.  W ebster’s  was  that 
museums  exhibiting  inventions  and  models  of  machinery 
were  of  importance  as  an  educational  means  ; and  so 
they  were,  if  properly  managed,  but  he  must  say  that 
the  Patent  Museum  at  South  Kensington  was  a disgrace 
to  the  country,  and  to  those,  whoever  they  were,  who 
were  responsible  for  its  condition,  for  it  was  practically 


useless.  Allusion  had  already  been  made  to  the  want  of 
a catalogue,  hut  even  if  that  were  supplied  it  would  he 
almost  impossible  to  get  at  and  examine  anything  you 
wanted,  owing  to  the  way  in  which  the  various  rcodels 
were  huddled  together.  The  American  Patent  Museum 
formed  a striking  contrast  to  this,  being  one  of  the  most 
splendid  establishments  in  the  country'.  Now,  it  so  hap- 
pened that  the  Commissioners  of  Patents — the  Lord 
Chancellor,  the  Master  of  the  Rolls,  and  the  two  law 
officers  of  the  Crown  for  the  time  being — had  year  by 
year,  from  1859  down  to  1872,  drawn  attention  to  the 
defective  state  of  the  Patent  Museum,  and  the  necessity 
for  improving  it.  In  fact,  the  report  for  1872  quoted  a 
paragraph  from  that  of  1859,  stating  the  objects 
and  uses  of  such  a museum,  and  saying  that 
the  Committee  were  in  possession  of  a large  number 
of  valuable  models  which  remained  in  their 
cases  simply  because  room  could  not  he  found  for 
them  at  South  Kensington.  It  was,  therefore,  evident 
that  Parliament,  in  voting  the  civil  service  estimates,, 
ought  to  allot  a sum  of  money  for  the  purpose  of  placing 
this  institution  in  a proper  condition,  especially  when  it 
appeared  that  the  aggregate  surplus  of  fees  paid  by 
inventors  over  the  expenses  of  the  Patent-office  amounted, 
from  1859  to  the  end  of  1871,  to  nearly'  a million  sterling,, 
that  for  1871  alone  being  upwards  of  £70,000.  Yet,  in 
face  of  this,  he  read  in  the  newspapers  of  that  date  that 
the  Attorney-General  told  a deputation  from  Liverpool, 
which  recently  waited  upon  him,  that  he  and  the  other 
officers  of  the  Patent  Hepartment  had  applied  to  the: 
Chancellor  of  the  Exchequer  for  a sum  of  about  £120 
for  the  purpose  of  the  Museum,  and  even  that  was 
refused.  He  did  not  say'  that  there  was  no  reason  for  the 
refusal,  red  tape  or  otherwise,  hut  it  certainly  looked 
rather  extraordinary.  He  concluded  by  proposing  a vote 
of  thanks  to  Mr.  Webster  for  his  valuable  paper. 

The  vote  having  been  passed, 

Mr.  Webster,  in  reply,  said  there  was  every  reason  to 
hope  that  the  universities  were  beginning  to  recognise 
the  natural  sciences  at  their  true  value.  Trinity  College, 
Cambridge,  for  instance,  had  recently  elected  two- 
fellows  for  their  attainments  in  this  branch  of  know- 
lowdge.  He  agreed  with  Mr.  Mast,  that  beginning 
technical  education  with  examinations  was  not  the 
proper  and  natural  method,  and  in  a new  country  he 
should  advocate  beginning  -with  instruction  ; but  they 
must  take  into  account  exisiting  circumstances,  and  he 
believed  that  a good  system  of  examinations  would  in 
this  country,  and  at  the  present  day',  really  encourage 
and  advance  technical  education.  He  also  agreed  that 
the  trades’  unions  might  greatly'  aid  in  the  work,  if 
they  would  adopt  the  principle  that  a man  should  he 
paid  according  to  his  skill,  and  on  no  other  system. 


Mr.  Hyde  Clarke  writes: — “As  time  did  not  allow  a. 
fuller  discussion  of  the  important  subject,  I beg  to  offer 
a few  observations  with  regard  to  the  history  of  this 
subject.  The  invention  of  technical  education  in  France 
was  greatly  owing  to  the  wants  of  the  revolutionary 
wars,  which  prompted  the  formation  of  the  Polytechnic 
Institutions  and  the  establishment  of  other  measures. 
'The  public  efforts  for  technical  education  can  scarcely 
be  limited  to  1853,  as  already  in  1836  it  was  fully' recog- 
nised in  the  agitation  and  the  Parliamentary  Report  om 
which  were  founded  the  schools  of  design,  as  the  pre- 
liminary step  to  the  full  course  of  instruction  afterwards 
resumed  in  1853.  'Technical  education  alone  is  not 
sufficient  to  account  for  the  competition  of  the  Swiss, 
because  this  must  he  attributed  partly  to  the  employment 
in  watchmaking  and  other  trades  ; and  the  arguments  of 
Dr.  Yeats  are  applicable  to  those  countries  in  which 
technical  education  is  most  developed  as  well  ns  to 
England.  'The  same  defective  application  of  heat  and 
construction  of  locomotives,  alleged  in  England,  is  identi- 
cally to  be  recognised  in  Switzerland,  Germany',  Belgium, 
and  France,  while  it  is  to  be  observed  that  the  loco- 


3i 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  November  29,  1872. 


motive  system  was  developed  in  England  originally,  and 
it  has  continued  to  be  the  chief  seat  of  railway  develop- 
ment. Without  in  any  degree  underrating  technical 
education,  the  necessity  of  which  cannot  be  too 
strongly  advocated,  it  is  necessary  to  point  out  that 
some  of  the  consequences  must  be  attributed  to  other- 
causes.  Consumption  must,  indeed,  be  regarded  as 
much  as  production,  and  in  this  respect  it  is  the  de- 
ficiencies of  commercial  education  which  tend  to  retard 
the  progress  of  our  trade  in  foreign  countries.  Some  of 
our  competitors  bestow  more  attention  than  we  do  on 
the  adaptation  of  manufactures  to  the  requirements  of 
the  local  consumers,  and  others  reach  the  trading  classes 
by  making  themselves  acquainted  with  the  language  of 
the  people,  a matter  too  much  neglected  among  ourselves.” 

The  Eev.  Arthur  Kigg  writes  as  follows : — “ If  in 
addition  to  opinions  expressed  this  evening,  in  reference 
to  ‘ Teclinical  Education  and  the  Means  of  Promoting 
it,’  facts  resulting  from  actual  work  in  the  cause,  ex- 
tending from  1839  to  1869,  are  likely  to  be  of  interest,  I 
will  supply  a few.  What  was  being  done  in  1850  is 
■very  clearly  and  truthfully  expressed  in  a letter  to  the 
Chester  Gourant,  where  I saw  it  for  the  first  time.  This, 
however,  is  too  long  for  quotation  here.  The  date  of 
the  letter  is  September,  1850.  liecalling  the  views  and 
experiences  of  the  past,  I may  state — 

‘‘1.  That  school  workshops  in  lieu  of  a manufactory 
do  not  succeed. 

“ 2.  That,  supplementary  to  school  instruction,  they 
are  as  useful,  and  perhaps  more  useful  than  museums 
and  physical  laboratories. 

“ 3.  That  models  of  apparatus,  and  experiments  as 
such,  and  ending  there,  are  delusions ; they  do  not  carry 
with  them  intellectual  development. 

“ 4.  That  of  the  numerous  models  and  apparatus  made 
at  Chester  for  school  instruction  in  technics,  England 
has  had  little — much  has  been  sent  to  Australia  and 
America. 

“ 6.  That  there  is  much  truth  in  the  somewhat 
apparent  anomaly  to  which  Mr.  Webster  alludes,  in 
W'riting  of  one  of  his  schoolmasters,  ‘ He  taught  so  well 
because  he  knew  so  little.’ 

“ 6.  Surely  the  time  has  arrived  when  men  of  action 
should  operate  and  opinions  be  silent.  The  importance 
of  technical  instruction  was  with  me  a fact,  not  an 
opinion,  more  than  thirt)-  years  ago.  Alas  very  little 
indeed  has  been  the  progress.  If  the  next  thirty  years 
do  not  see  a much  more  rapid  development  than  the 
previous  thirty,  some  generations  must  pass  away  before 
England  has  that  which  can  properly  be  called  techni- 
cal instruction  in  her  schools.” 

There  were  exhibited  by  Professor  Tennant  some 
interesting  specimens  of  diamonds  from  the  Cape  of 
Crood  Hope,  as  well  as  some  photographs  of  the  diamond 
fields  there. 


A rich  napihtlia  sp>ring  lias  been  discovered  in  the 
province  of  Cuserto,  near  Naples,  and  is  now  being  worked 
by  a Milanese  tirm. 

M.  Marechal,  the  well-kno^vn  glass-painter,  late 
of  Metz,  whose  productions  have  attracted  attention  at  several 
international  exhibitions,  has  removed  his  establishment  to 
15ar-le-l)uc. 

It  is  projiosed  to  utilise  the  tramways  in  the  early 
hours  of  the  morning,  before  the  passenger  frallic  begins,  by 
running  on  tlie  lines  suitable  scavenger  waggons,  by  which 
the  dirt  and  refuse  of  the  streets  could  be  carried  away  to  a 
distance. 

The  General  Council  of  the  Seine  have  recently 
rejected  a project  submitted  to  them  by  the  prefect,  for 
uniting  the  lines  of  the  east,  north,  and  south  by  a short 
suburban  line  by  Neuilly,  St.  Denis,  and  Pantin  and  they 
recommend,  in  preference,  a more  comprehensive  scheme  of 
M.  Lesage  for  a complete  encircling  line. 


ANNUAL  INTERNATIONAL  EXHIBITIONS- 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


THE  EXHIBITION  OF  1873. 

The  first  meeting  of  the  Committee  for  Silk  and 
Velvet  was  held  on  Friday,  the  22nd  inst.,  Sir  Daniel 
Cooper,  Bart.,  in  the  chair.  The  following  resolutions 
were  carried  unanimously  : — “ That  it  be  recommended 
to  her  Majesty’s  Commissioners  to  make  a rule  that 
every  object  of  new  silk  manufacture  offered  for  Exhi- 
bition should  have  the  names  of  the  manufacturer  and 
of  the  place  of  manufacture  attached  to  it.”  “ That 
combinations  of  other  materials  with  silk  in  the  manu- 
facture of  piece  goods  be  admitted  with  silk  manufactured 
goods.” 

The  first  meeting  of  the  Committee  on  Steel  was  held 
on  Monday  afternoon,  at  Stanhope-lodge,  Kensington- 
gore. 

It  was  resolved  that  the  materials  known  in  the  trade 
as  “homogeneous  metal”  possess  properties  which  are 
accepted  as  characteristic  of  steel,  and  should  therefore 
be  included  in  an  Exhibition  which  embraces  all 
varieties  of  steel  ; but  that  malleable  cast  iron  will  be 
more  appropriately  included  in  the  Exhibition  of  Cast- 
Iron,  in  1879. 

The  Committee  recommended  that  her  Majesty’s 
Commissioners  should  take  such  steps  as  might  be 
necessary  to  secure  the  exhibition  of  all  classes  of  articles 
that  consist  of  steel  united  to  cast-iron,  either  by  welding 
or  otherwise. 

The  Committee  agreed  to  advise  her  Majesty’s  Com- 
missioners to  invite,  from  the  War  Department,  a loan 
of  all  specimens  of  steel  used  for  military  purposes.  The 
Committee  also  suggested  a complete  representation  of 
the  various  processes  of  manufacturing  needles,  fish- 
hooks, and  steel  pens,  and  they  recommended  that 
invitations  should  he  sent  to  the  most  eminent  manu- 
facturers in  the  counti-y  to  lend  models  and  drawings 
illustrating  generally  the  manufacture  of  steel  goods. 


The  first  meeting  of  the  Committee  for  Carriages  was 
held  on  Saturday  last,  when  it  was  announced  that  the 
Coachmakers’  Company  had  appointed  a special  com- 
mittee to  assist  her  Majesty’s  Commissioners  in  pro- 
curing a good  representation  of  carriages.  There  were 
present  at  the  meeting,  the  Duke  of  Beaufort,  Lord 
Francis  Gordon  Lennox,  Mr.  J.  V.  Hooper,  Mr.  J.  W. 
Peters,  and  Mr.  T.  C.  Starey.  Major-General  Scott, 
C.B.,  Mr.  Cole,  C.B.,  and  Captain  Clayton,  E.E., 
attended  the  Committee. 


A meeting  of  the  Committee  of  Advice  and  Selection 
for  the  class  of  Cooking,  to  be  represented  next  year,  was 
held  on  Tuesday,  at  Stanhope-lodge,  Kensington-gore, 
the  Hon.  F.  Leveson-Gower  in  the  chair.  The  Committee 
resolved  that  cooking  for  agricultural  labourers,  artisans, 
upper  and  lower  middle  classes,  as  well  as  that  most 
suitalile  for  the  army  and  navy,  for  paupers,  and  for 
prisoners,  should  he  represented  as  far  as  possible.  It 
was  also  resolved  to  communicate  with  some  of  the 
principal  makers  of  kitchen  ranges,  stoves,  and  appara- 
tus, with  a view  of  ascertaining  whether  they  will  exhibit 
apparatus  in  action.  The  Committee  recommended  also 
that  an  attempt  should  be  made  to  represent  the  various 
modes  of  cooking  as  practised  by  the  French  poor. 


The  first  meeting  of  the  Committee  on  Surgical  In- 
struments took  place  on  Tuesday  afternoon,  at  Stanhope- 
lodge,  Kensington-gore.  Amongst  those  present  were 
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Mr.  Ca33ar  H.  Hawkins,  F.E.S. ; Mr.  Prescott  G. 
Hewett,  Mr.  J.  Hilton,  F.R.S.  ; Mr.  R.  Qiiain,  F.R.S.  ; 
Mr.  W.  White  Cooper,  Mr.  J.  Luke,  F.R.S. ; Mr.  T. 
W.  Nunn,  Mr.  E.  Saunders,  Dr.  G.  T.  Gream,  Dr.  W. 
S.  Playfair,  and  Dr.  H.  J.  Domville,  C.B.  After  dis- 
cussing the  objects  and  arrangements  of  the  exhibition, 
the  Committee  proposed  that,  as  an  interesting  addition  to 
modern  collections,  the  Royal  College  of  Surgeons,  and 
other  public  bodies  or  private  collectors,  should  be  re- 
quested to  lend  ancient  surgical  instruments  and  ap- 
pliances, and  that  the  Italian  government  should  be 
requested  to  lend  those  recently  recovered  from  the 
ruins  of  Pompeii.  In  addition  to  other  business  the 
Committee  recommended  that  publicity  should  be  given 
to  the  class  by  means  of  communications  to  the  medical 
journals ; and  individual  members  of  the  Committee 
undertook  to  request  instrument  makers  to  give  early 
information  of  their  intention  to  exhibit  specimens  of 
their  instruments  in  the  Exhibition  of  1873. 


The  first  meeting  of  the  Committee  on  Recent 
Scientific  Inventions  and  Discoveries,  was  held  on 
Wednesday  afterncon  ,at  Stanhope-lodge,  Kensington- 
gore.  Among  those  present  were  Major-General  H. 
D.  Harness,  C.B. ; Dr.  C.  W.  Siemens,  F.R.S.  ; Dr.  E. 
Frankland,  F.R.S.  ; Dr.  D.  S.  I’rice,  Mr.  J.  Rams- 
bottom,  Mr.  C.  F.  Beyer,  Major  Donnelly,  R.E.,  and 
Major  Frank  Bolton.  It  was  considered  that  the  class 
should  consist  of  objects,  the  excellence  of  which  are 
considered  by  the  Committee  of  Selection  to  be  so  great 
as  to  render  it  undesirable  that  their  introduction  to  the 
public  should  be  delayed  until  the  proper  j'ear  for  their 
exhibition  as  an  industrial  manufacture.  The  Com- 
mittee suggested,  as  special  subjects  for  exhibition  in 
the  class,  all  new  modes  of  preserving  stone  or  of  render- 
ing wood  incombustible,  or  of  purif3ung  water,  or  of 
copying  forms  in  wood  or  metal  by  machinerj^,  &c.  The 
applications  for  admission,  it  is  arranged,  must  be  sent  in 
before  the  31st  of  January,  1873,  and  the  goods  de- 
livered on  the  12th  of  March,  1873. 


The  Melbourne  correspondent  of  the  Times  has  the 
following  : — “ I informed  your  readers  that  a public  sub- 
scription was  being  made  to  secure  the  representation 
of  the  colony  at  the  Exhibition  of  1873.  The  govern- 
ment has  promised  to  place  on  the  Estimates  the  sum  of 
£4,000  for  that  purpose,  but  in  the  meantime  it  is  neces- 
sar^'to  go  on  and  enter  into  arrangements  for  a permanent 
building  at  Kensington  with  Victoria  and  (Queensland. 
Hence  the  private  subscription,  which  is  fairly  taken  up, 
but  people  are  rather  averse  from  doing  what  they  con- 
ceive to  be  the  duty  of  government." 


EXHIBITIONS. 

o 

Vienna  Exhibition. — The  commission  of  the  Chamber 
of  Commerce  of  Paris,  charged  with  the  duty  of  examin- 
ing the  industrial  products  offered  for  the  exhibition,  has 
completed  the  first  act  of  its  labours,  and  is  now  engaged 
in  planning  out  its  space.  As  in  the  fine  art,  so  in  the 
industrial  sections,  the  applications  far  exceed  the  space 
to  be  allotted,  but  the  commission  is  acting  with  the  full 
hope  that  the  National  Assembly  will  vote  a sufficient 
sum  for  the  erection  of  supplementary^  galleries,  for,  say^s 
an  organ  of  the  commission,  *■  in  the  presence  of  the 
unprecedented  efforts  which  are  being  made  by  other 
countries,  it  is  of  the  utmost  importance  that  French 
industry  should  assume  all  the  importance  that  belongs 
to  it,  and  thus  assure  the  superiority  of  her  exhibition.” 
These  words  are  wise,  and  moreover  they  are  applicable 
to  other  countries  besides  France,  w'ho  will  certainly 
make  an  admirable  show  in  both  the  divisions  of  art  and 
industry.  The  commission  sits  at  the  Hotel  Cluny%  and 


applications  for  .space  for  works  of  art  are  received  till  the 
first  of  December. 

American  Exhibitors  at  Vienna. — Some  of  the 
American  exhibitors  are  complaining  because  Congress 
refused  a grant  towards  the  defraying  their  expenses. 
There  is  even  some  talk  of  renewdng  the  appeal  unsuccess- 
fully made  to  Congress  last  year  for  funds.  Most  of 
the  papers,  however,  express  the  opinion  that  the  ex- 
hibitors, who  may  expect  the  chief  profit,  may' also  fairly' 
be  called  on  to  defray  all  the  expenses  of  transporting 
their  goods  to  Europe,  and  the  general  opinion  seems  to 
be  that  they  will  find  it  well  w'orth  their  while  to  do  so, 
and  that  in  consequence  America  will  be  tolerably 
well  represented. 

Competitive  Exhibition  of  Bronze  Work. — Perhaps 
there  is  no  class  of  ornamental  art  in  which  the  French 
enjoy  such  unquestioned  pre-eminence  as  in  the  produc- 
tion of  bronzes,  and  especially  such  as  are  suitable  for 
interior  decoration.  The  bronze  founder,  fitter,  and 
chaser  are  three  of  the  highest  class  of  workmen  in 
Paris,  and  the  bronzists  take  great  pains  to  encourage 
and  improve  their  art.  Amongst  other  means  to  this 
end,  there  is  an  annual  competition  for  prizes,  which 
takes  place  in  the  winter;  that  for  the  present  ymar  is 
just  announced  to  open  on  the  first  day  of  December. 
On  the  present  occasion,  the  prizes  are  for  chasing  onlv  ; 
they  consist  of  two  prizes,  named  after  the  donor  M. 
Crozatier,  each  of  the  value  of  £20,  for  a drawing  of 
figures  and  one  of  ornament,  and  of  two  Villernsen 
prizes,  of  £12  each,  for  the  best  examples  of  figure  and 
ornamental  chasing.  This  interesting  exhibition  has 
usually  been  held  in  one  of  the  galleries  of  the  Conserva- 
toire des  Arts-et-Metiers.  It  is  a purely  woikman’s 
exhibition,  and,  although  of  course  very  limited,  is 
perhaps  one  of  the  most  thoroughly'  practical  and 
valuable  of  the  many  competitions  and  exhibitions  that 
take  place  in  Paris.  It  should  be  added  that  it  is  due 
entirely  to  the  initiative  of  the  artistic  bronze  manu- 
factures of  the  city'. 

Versailles  Exhibition. — Although  the  historic  Jeu  de 
Paume  is  literally  encumbered  with  the  mass  of  works 
of  art  sent  for  exhibition,  the  Society'  des  Amis  des  Arts, 
under  whose  direction  the  undertaking  has  been  or- 
ganised, determined  that  there  should  be  no  further 
delay',  and  opened  the  gallery  on  Sunday  last  to  the 
members  of  the  society  and  a number  of  invited  guests. 
The  works  received  amount  to  more  than  seven  hundred 
in  number,  being  about  half  as  many'  as  there  were  at 
the  last  Paris  salon  ; but  what  is  far  more  important  than 
quantity',  the  collection  includes  a largo  number  of  ex- 
cellent works,  and  the  exhibition  will  doubtless  atti-act 
large  numbers  of  visitors.  The  presence  of  many' 
famous  examples  of  painting  and  ,sculp)ture,  shut  up  for 
years  in  private  collections,  adds  to  the  value  of  the  pre- 
sent exhibition  ; the  ‘‘  Ariadne”  of  M.  Millet  may  be 
mentioned  as  a prominent  object  of  interest. 


THE  ASPHALTS. 

{^Continued  from  page  16.) 

The  first  specimen  of  this  kind  of  road  was  laid  down 
between  Bordeaux  and  Rouen,  in  the  neighbourhood  of 
the  town  of  Saumur.  A layer  of  broken  stones,  such  ns 
those  used  for  a macadamised  road,  was  laid  down,  and 
over  that  a.sphalt  broken  up  small,  to  the  depth  of  one 
and  a-half  inches,  which  would  appear,  to  anyone  well 
acquainted  with  the  nature  of  the  material,  to  be  an 
eminently  practical  method.  Experience  was,  however, 
to  show  otherwise.  At  first  the  new  streets  seemed  to  be 
a complete  success,  for  the  asphalt  soon  became  firm  and 
solid  ; the  stones  were  crushed  down  and  the  malleable 
asphalt  filled  up  the  interstices.  The  surface  yielded  to 
the  pressure  of  the  carriage-wheels  without  cracking, 
the  impression  made  by  each  horse  or  carriage  being 
effaced  by  the  succeeding  one,  aud  it  did  not  appear  to  be 
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affected  by  summer  or  winter,  least  of  all  by  wet,  and  tbe 
softest  parts  of  the  road  were  found  most  durable.  On 
the  strength  of  this  favourable  experience,  many  roads 
and  bridges  were  covered  in  the  same  way,  near  Saumur, 
Angers,  Tours,  and  Briare,  and  on  the  great  bridge  over 
the  Loire  at  Saumur  it  was  found  that  the  two  arches 
which  were  covered  with  asphalte  were  water-tight, 
whilst  the  17  others  let  the  water  through,  although 
carefully  covered  with  hydraulic  mortar. 

In  time,  however,  the  drawbacks  of  this  system  became 
apparent.  The  crushed  granite  of  the  macadam  suh- 
stratum,  mixed  up  with  the  asphalt,  destroyed  its  con- 
tinuity, and  by  preventing  it  from  forming  an  unbroken 
surface  allowed  it  to  be  permeated  with  dirt  and  water. 
This  method  could  not  be  therefore  said  to  he  satisfactory. 
The  final  solution  of  the  problem  is  due  to  the  engineer, 
M.  A.  Merian,  of  Basle,  who  conceived  the  idea  of  laying 
down  powdered  asphalt  in  a warmed  state  on  the  street, 
and  applying  a strong  pressure,  so  as  to  form  at  once  an 
impermeable  elastic  surface.  He  tried  the  experiment  on 
a part  of  the  high  road  between  Serrieres  and  Travers, 
with  such  success  that,  in  spite  of  the  insufficient  founda- 
tion on  which  it  was  laid,  that  part  of  the  road  has  re- 
mained unimpaired  to  this  day. 

The  French  engineers  soon  followed  the  example  of 
M.  Merian,  and  although  they  cannot  dispute  the  right 
of  the  Swis.s  to  the  first  invention,  yet  they  may  claim 
for  France  the  honour  of  having  taken  the  lead  in  every 
useful  application  of  asphalt. 

In  the  same  year,  M.  Darcey,  Inspector-General  of  the 
Ponts-et-Chaussees,  published  a treatise  on  the  different 
descriptions  of  street  pavements  in  London  and  Paris, 
in  which  he  advocated  the  plan  of  laying  the  cold  asphalt 
down  on  the  macadam  foundation.  Under  his  direction 
several  of  the  boulevards  at  Paris  were  thus  paved ; but 
soon  the  drawbacks  to  which  we  have  alluded  W’ere  per- 
ceived, and  M.  Darcey  acknowledged  the  superiority  of 
the  compressed  hot  asphalt  powder,  which  has  a tendency 
to  cohere,  whilst  in  the  case  of  the  cold-hroken  asphalt, 
considerable  resistance  is  offered  to  the  union  of  the 
abraded  particles.  In  Paris,  the  hot  compressed  asphalt 
was  first  tried  in  the  Kue  Bergere,  near  the  Conservatoire 
de  Musique,  and  its  success  decided  the  authorities  to 
pave  the  Place  du  Palais  Koyal  in  the  same  way,  and 
subsequently  many  streets  in  different  parts  of  Paris,  in 
none  of  which  has  the  pavement  yet  had  to  be  renewed. 
The  following  is  the  process  of  preparing  the  asphalt 
pavement,  as  described  by  M.  Leon  Malo  ; — ■ 

“ The  asphalt  stone  is  brought  direct  from  the  quarries, 
and  liroken  up  into  small  pieces  about  the  size  of  those 
used  for  macadamised  roads,  it  is  then  heated  over  a 
stove,  in  a drum-shaped  iron  vessel  with  feet,  till  it 
crumbles  into  powder ; and  in  order  that  the  powder  may 
not  lose  its  heat,  the  whole  apparatus  is  conveyed  on  to 
the  street  wliere  it  is  to  be  applied.  Then  a foundation 
of  ‘beton’  is  laid,  about  four  inches  deep,  which  may, 
however,  be  thicker  or  thinner,  according  to  the  nature 
of  the  soil.” 

On  some  ground,  a road  which  has  been  macadamised, 
for  example,  the  substratum  of  concrete  may  even  be 
dispensed  with  entirely,  whilst  on  a loose  soil  it  may  be 
made  as  thick  as  six  inches.  When  the  beton  has 
Iiardened,  and  been  cleaned,  it  should  be  smoothed  to  the 
proper  curve.  The  arch  of  the  roadway  ovight  not  to 
be  greater  than  is  absolutely  necessary  to  drain  off  the 
rain-water,  in  oi'der  that  the  horses  may  not  slip  on 
the  incline  at  the  side.  The  powdereil  asphalt  is  then 
spread  over  the  surface,  to  a depth  of  sixteen  to  twenty 
inches  (according  to  the  amount  of  traflic  it  is  to  bear), 
and  stamped  down;  a roller  of  2,500  to  3,000  kilogrammes 
weight  is  then  drawn  over  it,  to  make  the  pressure  per- 
fectly even.  Two  hours  later  the  road  is  ready,  and 
may  bo  opened  to  carts  and  carriages.  M.  Loon  Male’s 
remarks  ap|)ly  exclusively  to  the  Seyssel  asnhalt,  as,  at 
that  time,  the  other  companies  had  not  yet  embarked  in 
this  undertaking,  and  it  was  not  till  1856  that  an  amalga- 
mation took  place,  under  the  name  of  ” Oompagnie 


Generate  des  Asphaltes,”  from  the  manuscript  report  of 
which,  in  1869,  the  writer  has  gathered  the  following 
facts : — 

The  company  is  now  in  entire  possession  of  the  Seyssel 
works  and  quarries,  and  has  a capital  of  three  and  a-half 
millions  of  francs.  The  works  have  been  erected  at 
Pyrimont,  where  the  Geneva  Eailway  Company  has 
established  a special  station.  Every  year  about  460,000 
owt.  of  the  mastic  and  150,000  cwts.  of  powder  are  pre- 
pared, and  150  workmen  employed.  Since  that  time, 
however,  these  figures  will  doubtless  have  been  much 
increased,  the  asi^hilt  roads  being  more  in  request.  In 
1852,  800  metres  of  road  were  laid  down  in  Paris;  in 
1856,  8,000  metres  ; in  1866,  nearly  100,000 ; and  in  1869, 
280,000  metres,  all  principally  in  the  quarters  between 
the  Rue  de  Rivoli  and  the  boulevards,  from  the  Madeleine 
to  the  Rue  Poissonniere. 

But  even  though  the  Oompagnie  Generate  des  Asphaltes 
took  the  initiative  in  extending  the  use  of  asphalt  for 
street  pavement,  yet  it  seems  as  if  it  would  have  to 
leave  the  field  to  the  Val  de  Travers  Company,  as  the 
stone  from  that  quarry  is  superior  for  the  hot  compressed 
roads  to  that  of  Seyssel,  which  contains  only  6 to  8 per  100 
of  bitumen,  whilst  that  of  the  Val  de  Travers  contains 
from  11  to  12  per  100,  and  hence  is  tougher. 

The  bituminous  fresh-water  limestone  of  Lobsan  does 
not  seem  to  possess  enough  solidity  to  be  kneaded  into 
a continuous  mass  without  the  addition  of  any  other  in- 
gredient. 

The  asphalt  stone  of  Limmer  and  of  Vorwohle  also 
do  not  appear  suitable  for  this  mode  of  application,  the 
former  being  too  oily  and  the  latter  too  dry  for  the 
necessary  toughness  to  be  obtained  without  melting. 

The  writer  was  shown  roads  paved  with  the  Limmer 
stone  and  with  the  three  kinds  of  asphalt — the  compressed 
asphalt,  the  asphalt-macadam,  and  the  asphalt-mastic ; 
of  these  only  the  mastic  road  could  be  said  to  be 
thoroughly  successful.  Under  these  circumstances  it 
was  only  natural  that  the  general  attention  should  be 
turned  to  the  Valde  Travers,  and  on  the  16th  December, 
1870,  the  government  of  the  canton  of  Neufchatel  granted 
the  concession  of  these  quarries  to  an  English  company, 
entitled  the  ” Neufchatel  Bituminous  Rock  Company,” 
which  devoted  itself  exclusively  to  the  paving  of  streets 
and  roads,  supplying  various  local  companies  with  ma- 
terials for  the  purpose.  Such  companies  have  been 
formed  in  Great  Britain  and  Ireland,  which  requires 
annually  200,000  to  2,000,000  cwts ; one  in  North 
America,  with  a consumption  of  40,000  to  2,000,000  cwts., 
in  South  America,  with  an  annual  consumption  of  40,000 
to  600,000;  for  Austria.  Hungary,  and  Roumania,  respec- 
tively, with  a similar  consumption  of  40,000  to  600,000 
cwts!  Similar  contracts  have  been  made  for  Russia, 
Italy,  Holland,  Belgium,  and  Germany. 

As  a great  deal  has  been  said-  about  the  danger  to  the 
horses  on  the  asphalt  roads,  it  may  be  as  well  to  give 
the  experience  in  France  in  this  respect,  which  applies 
equally  to  the  three  kinds  of  asphalt  roads. 

At  Lyons,  which  has  long  had  mastic  roads,  a number 
of  cavalry  horses  fell  on  a street  of  compressed  asphalt. 
This  accident  arose  from  the  circumstance  that  the 
asphalt  had  been  laid  on  an  old  macadam  road,  and  had 
therefore  that  considerable  arch  which  is  unnecessary 
and  dangerous  for  the  asphalt  road.  The  cavalry  riding 
in  a long  line,  those  horses  near  the  side  of  the  road 
slipped  on  the  steep  incline. 

At  Marseilles,  where  the  asphalt  roads  from  the  har- 
bour to  the  town  were  made  with  a very  gentle  curve, 
there  has  been  no  increase  in  the  number  of  accidents, 
though  the  traffic  is  enormous.  A ver-y  slight  arch  of 
the  road  is  quite  sufficient  to  allow  the  rain  to  run  off 
from  such  a smooth  surf  tee. 

It  is  also  not  advisable  to  lay  the  asphalt  on  any 
street  with  a gradient  greater  than  1 in  60.  though  in 
London  some  streets  having  a gradient  of  1 in  57, 
and  even  to  1 in  46,  have  been  covered  with  asphalt 
without  any  apparent  danger.  It  is  of  course  extremely 
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difl&cult  to  get  any  accurate  information  about  the 
: number  of  accidents  on  the  streets,  general  vague  im- 

I pressions  being  worthless ; hut  in  Paris  the  number  of 
^ horses  which  were  observed  to  fall  in  the  Eue  Neuve  des 
Capucines,  during  two  months  were  as  follows  ; — In  the 
former,  which  was  paved  with  sandstone,  in  blocks,  from 
1 Fontainebleau,  one  horse  in  1,308  fell ; on  the  latter, 
j which  was  covered  with  asphalt,  one  in  1,409,  so  that 
: the  balance  was  in  favour  of  the  asphalt, 
j In  snow  or  frost  asphalt  is  not  so  slippery  as  granite, 
being  in  itself  warmer,  and  also  more  easily  warmed 
[ by  the  slightest  rays  of  the  sun ; hence,  the  ice  is 
1 more  slow  in  forming,  and  quicker  in  melting,  than 
; on  granite. 

I It  has  been  proved  that  the  greatest  number  ol 
accidents  to  horses  happen  when  the  asphalt  is  not 
5 cleaned,  for  the  surface  is  never  muddy  or  greasy, 
except  with  foreign  matter,  and  this  ought  to  be 
' constantly  washed  off  with  water,  which  is  plentifully 
1 laid  on  in  Paris,  and  to  some  degree  in  London.  At 
! any  points  where  this  cannot  be  done,  a slight  sprinkling 
ji  of  coarse  sand  will  prevent  the  horses  slipping.  This  is, 

« of  course,  only  a temporary  remedy,  but  valuable  in 
j case  of  emergency.  It  is  one  of  the  great  advantages 
of  asphalt,  however,  that  it  is  so  easily  and  che  qjly 
j'  cleaned. 

I Considerable  alarm  has  been  excited  as  to  the  danger 
of  the  asphalt  taking  fire  in  case  of  a conflagration.  We 
1 think,  however,  that  these  objections  may  be  met  by 
; narrating  the  following  circumstances  : — 

, During  the  Commune  in  Paris,  in  1871,  the  fires  com- 
menced by  incendiaries  were  never  known  to  have  been 
I spread  by  means  of  the  asphalt  pavements.  In  London, 
r experiments  were  made  on  this  point  by  heaping  wood 
on  the  Val  de  Travers  pavement  and  setting  fire  to  it. 

Ii  When  the  fire  was  at  its  fiercest,  the  burning  embers 
( were  raked  away,  and  only  a few  feeble  flames  were  seen 
to  issue  from  the  pavement,  and  they  went  out  directly 
I of  their  own  accord. 

I In  the  stables  of  the  Paris  Omnibus  Company  the 
I corn-loft  is  immediately  over  the  stables,  and  in  order  to 
protect  the  corn  against  the  effluvium  from  the  stables 
the  floor  of  the  loft  was  covered  with  a thick  layer  of 
[ the  asphalt,  and  in  five  different  conflagrations  this  floor 
ij  arrested  the  course  of  the  flames  until  help  could  be  pro- 
I cured. 

! It  has  also  been  found  that  a wooden  floor  covered 
■'  with  asphalt  was  entireh’’  protected  against  a fire  which 
was  lighted  on  the  asphalt ; for  although  this  material 
f:  develops  a volatile  bitumen,  which  is  inflammable,  and 
:■  another  part  of  the  bitumen  escapes  as  gas,  and  burns 
accordingly,  yet  the  mass  of  lime  and  coke  which  re- 
!i  mains  is  sufficient  to  protect  the  wood  completely  against 
' the  flames. 

During  a conflagration  in  the  works  at  Seyssel  (owing 
I.  to  the  bursting  of  a kettle  of  boiling  tar),  the  asphalt 
I floor  turned  the  course  of  the  fire,  and  when  the  wooden  1 
• ! beams  and  walls  were  burnt  and  the  asphalt  ceiling 
I came  down  with  a crash,  it  entirely  extinguished  the 
! I flames  beneath. 

I Finally,  the  conclusions  that  have  been  arrived  at  bj^ 

I the  experience  in  London  are  : — 

1.  That  the  prime  cost  of  the  asphalt  road  is  the  same 
as  that  of  a granite  pavement. 

2.  That,  with  the  present  prices,  the  anntial  cost  of 
j maintenance  is  a trifle  greater  than  the  granite. 

;'i  3.  That,  at  the  end  of  seven  to  ten  years  a grariite 

! pavement  is  worn  out,  whilst  the  asphalt  is  still  in 
j perfectly  good  condition. 

: 4.  That  the  asphalt,  when  taken  up,  may  be  always 

1 used  again  for  the  same  purpose  or  for  mastic. 

The  experience  in  Paris  shows  ; — 

I 1.  The  asphalt  costs,  in  the  first  instance,  one-third 
I less  than  the  stone  pavement. 

I 2.  That  the  annual  cost  of  maintenance  is  three- 
I quarters  less  than  that  of  a macadamised  road. 

I From  these  facts  it  will  not  be  difficult  for  any 


municipal  authorities  to  deduce  the  great  advantages  of 
the  asphalt  pavement. 

“ In  the  destruction  of  some  ancient  fortifications,  sup- 
posed to  have  been  Eoman,  near  Pyrimont,  about  forty 
years  ago,  the  stones  appeared  to  have  been  similarly 
cemented,  and  so  great  was  its  tenacity,  that  the  works 
were  with  great  difficulty  pulled  down,  and  not  without 
the  use  of  gunpowder.  This  circumstance  led  to  a 
singular  and  important  discovery,  for  the  fact  of  which, 
as  follows,  we  are  indebted  to  a gentleman  named 
Perrigny,  a native  of  that  neighbourhood.  During  the 
removal  of  the  above  ancient  remains,  it  was  observed 
that  the  cement  bore  a great  resemblance  to  the  asphaltic 
mass  or  mountain  in  the  park  of  Pj'rimont,  about  five 
miles  north  of  Seyssel.  This  led  several  persons  present 
to  think  of  making  a similar  application  of  it.  Amongst 
others  was  a relative  of  M.  Perrigny,  whose  dwelling  on 
the  banks  of  the  Phone  was  so  very  damp  that  the  lower- 
part  could  not  be  appropriated  to  any  use  whatever.  This 
person  considered  that  its  application  might  succeed  in 
keeping  out  the  wet,  every  other  remedy  that  he  had 
tried  having  failed.  The  experiment  was  accordingly 
made,_and  succeeded  beyond  his  most  sanguine  expecta- 
tions. This  circumstance,  among  other  early  trials  of 
its  properties,  speedily  led  to  its  very  general  adoption 
in  that  vicinity,  where  the  working  of  this  material  has 
become  of  great  importance,  and  where  the  presence  of 
the  bituminous  asphalt  is  so  great  as  to  appear  almost 
inexhaustible  ; and  although  but  recentlj'  worked  to  any 
great  extent,  yet  its  properties  as  a cement  appear  to 
have  been  long  known.  It  alread}-  constitutes  the  chief 
wealth  of  the  country,  w-hich  was  previously  half 
wild.”* 


CHANNEL  PASSAGE. 

Mr.  Bessemer’s  letter  to  the  Times,  on  this  subject, 
has  called  out  further  correspondence.  In  the  paper  of 
Saturday  last  there  are  two  letters,  one  from  Admiral 
Elliot,  advocating  the  ship  designed  by  Captain  Dicey 
in  opposition  to  the  Bessemer-Keed  plan ; and  the 
second  from  Colonel  Strange,  also  discussing  the  com- 
parative merits  of  the  two  inventions.  The  matter  con- 
tained in  Admiral  Elliot’s  letter  is  mainly  personal. 
Colonel  Strange  endeavours  to  show  that  there  are  no 
advantages  gained  by  Captain  Dicey’s  plan  which  are 
not  included  in  that  of  Mr.  Bessemer,  except  in  so  far  as 
that  the  former  improvements  refer  to  the  whole  vessel, 
the  latter  only,  or  in  chief  part,  to  the  saloon.  In 
summing-up  his  conclusions,  Colonel  Strange  says  : — 

“ The  point  at  issue  between  the  two  rival  schemes  is 
reduced  to  a very  narrow  compass.  Both  Captain 
Dicey  and  Mr.  Bessemer  agree  in  regarding  the  rolling 
action  of  ships  as  that  against  which  direct  special  pro- 
vision alone  need  be  made.  Captain  Dicey  provide 
against  it  by  his  twin-ship  principle,  which  secures  the 
advantages  of  abnormal  breadth  of  beam  without,  as  he 
believes,  any  of  that  loss  of  speed  which  the  same  breadth 
obtained  in  the  usual  way  would  occasion ; while  Mr. 
Bessemer  seeks  the  same  object  by  means  of  a swinging 
central  saloon,  whose  secondary  oscillations,  generated 
by  pressure  of  wind,  shifting  of  load,  and  of  centre  of 
suspension,  are  controlled  by  a hydraulic  apparatus 
of  peculiar  construction.  Both  agree  also  in  employing 
only  indirect  means,  such  as  length,  high  speed,  and  con- 
formation of  bow,  to  diminish  pitching.  Experience 
will  show  w'hich  inventor  has  approximated  most 
closely  to  a solution  of  this  interesting  problem.  My 
belief  is  that  Mr.  Bessemer  will  practically  annihilate 
rolling,  and  that  Captain  Dicey  will  reduce  it  to  an  im- 
portant, but  not  to  so  great,  an  extent.  Against  this, 
liowever,  he  may  justly'  claim  that  such  immunity  from 
rolling  as  he  confers  on  his  ship  will  be  enjoyed  equally 
by-  every  one  on  board  of  her,  while  only  the  favoured 

^ Extract  from  pajre  2 of  the  piiinjihlet  ■written  by  F.  W.  Simms, 
C.E.,  oil  ‘‘  The  Asiihaltic  Mastic  or  Cement  of  Seyssel.*’  1S5S. 
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occupants  of  Mr.  Bessemer’s  saloon  -will  be  spared  the 
dread  sufferings  we  know  so  well.  But  what  will  be 
the  net  result  in  either  case  ? I believe  diminution  and 
alleviation  only — not  prevention  of  sea-sickness.  Mental 
elements  are  concerned  as  much,  and  in  many  cases 
more,  than  those  mechanical  conditions  which  alone  can 
be  dealt  wdth  by  engineers  and  naval  architects.  It  will 
be  interesting  to  learn  which  will  be  most  relished  by 
the  inner  man — the  natural  but  much  diminished  motion 
of  the  Dicey  shi^J,  or  the  sort  of  non-natural  motion  of 
the  Bessemer.  Most  people  who  have  had,  however 
little,  experience  of  the  ultra-natural  motion  now  so 
fully  secured  by  Channel  steamers,  wall  probably  like  to 
try  the  non-natural  for  a change.” 

On  Tuesday  a letter  from  Mr.  Heed  was  published. 
In  this  he  points  out  what  he  considers  the  faults  of  the 
Dicey  ship  : — “ First,  where  one  of  the  primary  objects 
is  to  secure  small  draught  of  water,  and  therefore  light- 
ness of  structure,  the  plan  in  question  renders  a very 
unusual  weight  of  hull  necessaiw',  because  it  gives  the 
ship  four  sides  instead  of  two,  and  introduces  a heavy 
superstructure  for  the  purpose  of  yoking  the  two  half 
ships  effectual^  together  ; secondly,  uidess  the  super- 
structure is  extremely  well  designed  and  very  stronglj^ 
built,  it  will  not  keep  the  two  half  ships  together  in 
a heavy  storm,  and  their  separation  would  be  fatal  to 
both  ; thirdly,  there  is  great  reason  to  suppose  that  two 
half  ships  of  equal  size  and  large  proportions,  placed 
thirty  feet  apart,  and  yoked  together,  how’ever  propelled, 
would  be  circumstanced  very  unfavourably  for  high 
speed,  because  of  the  interference  with  each  other  of  the 
waves  of  displacement  in  retreating  from  the  inner- 
bows.  Fourthly,  there  is  also  much  reason,  and 
some  experience,  to  suppose  that  such  a vessel,  pro- 
pelled by  an  interior  wheel,  w'ould  be  under  very 
great  additional  disadvantages  as  regards  the  obtain- 
ing of  extreme  speed — such  vessels  have,  in  fact,  failed 
from  want  of  speed  ; and,  fifthly,  the  Dicey  ship,  being 
made  (by  the  separation  of  the  twin  portions)  of  very 
unusual  breadth  from  stem  to  stern,  is  peculiarly  uir- 
adapted  for  entering  the  narrow  harbours  of  Calais  and 
Folkestone  in  bad  w'eather.  I will  only  further  add 
that  the  experiment  which  Admiral  Elliot  promises  wdth 
a twin  Dice3'  steamer  no  bigger  altogether  than  a 
‘ Citizen  ’ boat,  will  throw  little  nr  no  light  upon  any 
one  of  the  above  questions  ; and  the  very  fact  that  such 
a vessel  is  being  prepared  for  the  purpose  of  proving  to 
the  public  that  the  Dicey  ship  is  right,  wdien  great  size 
and  speed  are  to  be  realised,  strongly  inclines  me  to 
believe  that  its  advocates  have  neither  considered  nor 
understood  the  real  difficulties  that  will  oppose  their 
success  and  frustrate  their  good  intentions.  In  seeking 
to  reduce  rolling  they  have  looked  past  other  equally 
important  conditions.” 

Thence  the  writer  passes  on  to  describe  his  own  ship. 
The  present  discomlorts  of  the  passage,  he  says,  arc 
almost  -wholly  due  to  the  small  size  of  the  vessels  now 
in  use,  a size  necessary  if  they  are  to  he  turned  round  in 
the  existing-  harbours.  I'his  dra-n'back  will  be  avoided 
by  the  new  double-ended  ship.  The  many  serious  diffi- 
culties offered  by  the  construction  of  such  a vessel  have, 
Mr.  Keed  thinks,  been  overcome  in  the  new  ship. 

New  structural  arrangements  have  been  necessitated 
in  order  to  support  the  Bessemer  saloon,  the  extra 
■^\'cight,  however  of  which  “ is,  in  fact,  not  great.”  The 
duplicate  sets  of  paddles  are  admitted  to  be  an  evil,  but 
this  is  made  up  for  by  extra  steam  power.  Besides,  they 
have  their  compensating  adv.-mtages,  especially  that  of 
securing  the  ship  against  total  disablement  by  engine 
accidents. 

As  to  the  low  freeboard,  Mr.  Reed  maintains  that  this 
i s not  a disadvantage  in  short  seas  like  those  of  the 
Channel,  however  iiiischievous  it  might  be  in  long- 
rolling  seas.  Even  if  it  w^ere,  ho  says,  the  low  freeboard 
can  easily  be  got  rid  of  by  prolonging  the  upper  deck 
and  the  sides  to  the  extremities — an  inexpensive  addition. 
The  great  advantage  of  the  low  freeboard  is  stated  as 


follows  : — “ Although  the  ship  is  350  feet  long  in  the 
water,  she  is  only  250  long  above  the  water,  -ndiere  she 
is  exposed  to  the  -wind ; so  that  not  only  shall  we  escape 
the  risk,  which  other  long  ships  will  be  exposed  to,  of 
being  blown  across  the  harbour  entrance  in  a gale,  but 
we  shall  positively  be  better  off  than  smaller  vessels  in 
this  respect,  because,  while  we  shall  have  a compara- 
tively small  surface  exposed  to  the  wind,  we  shall  have 
a greatly  lengthened  surface  immersed  in  the  water  to 
resist  the  leeway  resulting  from  the  wind’s  action.” 
On  the  w'hole,  Mr.  Reed  thinks  that  the  ship  will  be  a 
success  for  the  peculiar  purpose  for  w'hich  she  is 
intended: — “For  my  part,  I do  not  put  her  forward  as 
a perfect  remedy  for  sea-sickness  in  all  cases,  although  I 
think  she  will  be  found  a sufficient  remedy  in  the  Straits 
of  Dover.  Her  advanbiges  seem  to  me  to  be  that  she 
will  be  large  enough  herself  to  escape  all  but  very  small 
movements  as  regards  lifting  bodily  and  jjitching.  The 
moderate  pitching  which  she  would  otherwise  experience 
wall  be  diminished  by  the  low  ends,  and  what  remains  of 
it  will  scarcely  be  felt  at  all  in  the  central  saloon.  'Ihe 
rolling  of  the  ship,  which  is  the  only  remaining  move- 
ment of  importance,  will  be  perfectly  neutralised  by  Mr. 
Bessemer’s  hydraulic  arrangements.  In  other  respects 
the  ship  will  be  fast,  capacious,  well-furnished,  and  well- 
ventilated.” 


THE  EDUCATION  OF  WOMEN. 

The  first  annual  meeting  of  the  National  Union  for 
Improving  the  Education  of  Women  of  all  Classes 
was  held  on  Tuesday  afternoon  last,  at  the  Rooms  of  the 
Society  ; Lord  Lyttelton  (in  the  absence  of  Lord  Napier 
and  Ettrick,  who  had  first  been  announced,  but  w'ho  was 
prevented,  by  domestic  trouble,  from  attending)  presided. 
The  Chairman  alluded  to  the  circumstance  which  had 
called  the  Union  into  existence,  and  spoke  of  the  work 
it  has  already  commenced.  He  also  announced  that 
the  first  school  company  scheme  would  be  opened  in 
January,  at  Durhamdiouse,  Chelsea,  the  object  being 
the  establishment  of  good  and  reasonably  cheap  educa- 
tion for  the  class  above  that  which  was  provided  for 
by' the  Elementary  Education  Act.  Mr.  C.  S.  Eoundell 
moved  the  adoption  of  the  report,  the  election  of  the 
Princess  Louise,  Marchioness  of  Lome,  as  president,  and  a 
longli.stof  distinguished  persons  as  vice-presidents,  and 
members  of  the  central  committee  for  the  ensuing-  year. 
He  stated  that  some  misconceptions  were  prevalent  about 
the  wealth  of  Dulwich  College.  Hereaftrr,  he  said, 
their  w'ealth  -u'ould  no  doubt  be  very  great,  but  at  the 
present  time  they  -w-ere  paying  out  between  £4,000  and 
£.5,000  for  pensions  to  the  old  corporation.  Mr.  W.  D. 
Christie,  C.B.,  seconded  the  resolution,  and  advocated 
the  extension  of  the  srrbject  matter  of -rvomen's  education 
to  the  same  liirrits  as  the  education  of  men.  'I’he  Rev. 
Canon  Barry  moved  the  second  resolution — “ ’Ihat  this 
meeting,  feeling  the  inadequacy  of  the  supply  of  good 
schools  for  girls,  pledges  itself  to  promote  the 
establishment  of  such  schools,  and  also  to  aid  all 
measures  for  extending  to  -n'omen  the  means  of 
higher  education  beyond  the  school  period  of  life.” 
This  was  seconded  by  IMiss  Davies,  who  spoke 
of  the  experience  specially  derived  from  her  con- 
nection with  Girton  College.  bhe  hoped  that  women 
would  soon  be  really  cpralified  for  the  work  of  teach- 
ing, and  that  at  the  same  time  that  work  would 
receive  the  appreciation  it  deserved.  iShe  concluding 
bj^  giving  some  information  respecting  Girton  College, 
at  Hitchin,  and  stated  that  the  new  college,  it  was  hoped, 
would  be  ready-  for  occupation  by- next  Midsummer.  Mr. 
Payne  moved  the  third  re  solution  : — '*  That  this  meeting, 
feeling  the  necessity  of  thorough  training  for  teachers, 
and  of  some  recognised  test  of  their  ( fficicncy,  pledges 
itself  to  promote  measures  for  the  attainment  of  these 
objects.”  The  speaker  produced,  to  the  amusement  of 
his  audience,  a number  of  replies  to  an  advertisement  for 
high-class  female  teacher.  These,  he  said,  served  to 
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^liow  how  real  was  the  want  of  a higher  education.  The 
^„ev.  W.  Arthur  seconded  the  resolution.  A vote  of 
' thanks  to  the  chairman,  moved  by  Mrs.  Grey,  chair- 
woman of  the  Central  Committee,  concluded  the  pro- 
ceedings. Lord  Lyttelton,  in  responding,  said  if  Parlia- 
ment next  session  knocked  on  the  head  the  Endowed 
School  Commission,  as  it  was  not  improbable  it  might 
do,  he  should  be  most  happy  to  give  more  attention 
than  he  had  been  hitherto  able  to  do  to  the  affairs  of 
the  Union. 


I at 

I I 


CORRESPONDENCE. 


CHANNEL  PASSAGE. 


Sir, — In  your  Journal  last  week,  Mr.  Sodley  says 
.that  he  has  seen  it  stated  that  I have  patented  a 
system  of  tubular  ship,  and  claims  that  system  as 
his.  Of  the  dissimilarity  between  his  and  my  plans, 
.there  is  no  doubt.  Of  the  value  of  Mr.  Sedley’s  plans 
— for  there  are  several,  with  several  different  dates, 
hanging  on  the  walls  of  the  Polytechnic — I have  such  an 
opinion  tb  at  I am  heartily  gladhe  considersCaptain  Dicey’s 
more  consonant  with  his  own  than  mine,  and  that  he 
[has,  therefore,  associated  himself  with  the  twin-ship 
principle — a plan  considered  by  myself  ten  years  ago, 
and  rejected  as  having  fatal  constructive  defects.  Steps 
are  being  taken  to  put  my  system  into  practice,  and  I 
mean  to  abide  by  hard  and  tangible  facts,  and  not  upion 
'imaginative  data. 

I have  spent  three  years  of  time,  and  a very  consider- 
able sum  of  money,  in  experiments,  in  order  to  satisfy 
myself  I had  a right  and  true  thing  to  put  before  the 
public — one  that  would  be  commercially  profitable,  and 
not  a mare’s  nest.  If  Mr.  Sedley  had  worked  as  sincerely 
as  I have  for  public  appreciation,  his  ideas  would  have 
been  so  well  known  that  his  attempted  cry  of  plagiarism 
would  have  been  ignored. 

If  the  Society  of  Arts  will  give  me  one  night  in  their 
sessional  meetings,  as  I have  asked,  the  members  will 
have  the  full  opportunity  of  seeing  how  thoroughly 
different  in  every  principle  and  in  every  detail  my 
■vessel  is  from  Mr.  Sedley’s,  or  any  other  plan  yet  put 
before  the  world. — I am,  &c., 

S.  J.  Mackie. 

3,  Delaliay-street,  Oreat  George-street,  Westminsier. 

25th  November,  ls72. 

P.S. — The  new  model  of  my  latest  design  for  my 

hannel  Passage  steamers,  to  one-quarter  inch  scale, 
will  be  at  my  office,  as  above,  on  Monday  and  follow- 
ing days  of  next  week,  and  open  to  the  inspection  of 
any  members  of  the  Society  who  will  favour  me  with  a 
visit. 


OBITUARY. 


, Sir  John  Bowring.— In  the  Chairm.an’s  address  of  last 

1-  week  were  mentioned  the  names  of  those  eminent  men 
loss  the  Society  has  had  to  deplore  during  the 
r past  year.  Almost  before  this  address  was  in  print  we 
11  ! hpe  another  name  to  add  to  the  list.  Sir  John  Bowring 
j died  on  Saturday  last,  November  23rd.  His  is  one  of 
‘ those  names  which  links  our  own  generation  to  the  one 
i,  i just  past,  whicL  carries  us  back  to  the  days  of  Bentham 
b and  James  Mill.  Among  that  set  which,  a generation 
I ago,  was  chiefly  known  as  represented  by  the  IFest- 
!,  ' minster  Rcvieio,  Sir  John  Bowring  occunied  a foremost 
:3  place.  Indeed,  he  was  for  some  time  editor  of  the 
i!  Review,  and,  to  a great  extent,  its  guiding  spirit.  But 
)f  this  was  only  one  among  the  various  employments  of  Sir 
ir  John.  He  was  emphatically  a many-sided  man.  Poet, 

:o  philosopher,  politician,  diplomatist— he  aspired  to  ex- 


cellence in  all,  and  if  he  did  not  in  every  line  attain 
the  first  place,  in  all  he  surpassed  mediocrity,  in  most 
he  achieved  a decided  success.  Born  in  1792,  it  was  in 
1835  that  he  commenced  his  political  life,  but  his  literary 
career  began  some  years  before.  He  published  a 
volume  of  translations  from  the  Russian  in  1821, 
and  this  was  followed  by  several  other  works,  chiefly 
translations  of  poetry.  In  1825  he  became  Editor 
of  the  Westminster  Review.  After  his  return  to 
Parliament  he  devoted  himself  more  especially  to 
politics,  and  this  led  to  his  employment  abroad,  notably 
in  China,  to  which  country  he  was  sent  on  diplomatic 
missions  on  several  occasions.  His  last  employment  of 
this  sort  was  in  1861,  when  he  was  sent  to  Italy  on  a 
commission.  From  that  time  till  his  death  he  continued 
his  literary  labours — labours  which,  though  partly  in- 
terrupted by  his  political  work,  were  never  wholly  dis- 
continued. Even  within  the  last  year  he  had  contributed 
to  some  of  our  magazines.  He  became  a member  of  the 
Society  in  1859,  and  in  the  year  of  his  election  read 
a paper  on  “ China,  and  its  Relations  to  British 
Commerce.”  This  paper  will  be  found  in  the  Journal, 
vol.  viii.,  p.  19.  Besides  this,  he  at  aU  times  took  a 
general  interest  in  the  work  of  the  Society. 


GENERAL  NOTES. 


Pneumatic  Channel  Postal  Dispatch. — A proposal  has 
been  brought  forward  by  Mr.  Edward  Martin,  to  lay  down 
a pneumatic  tube,  like  those  used  in  connection  with  postal 
telegraphs,  across  the  channel  from  Shakspeare’s  Cliff  to 
Cape  Grisnez.  The  tube  is  to  be  of  small  diameter,  and  the 
messages  to  be  photographed  on  films  of  collodion,  in  the 
same  way  as  those  sent  into  Paris  by  pigeons  during  the 
siege.  The  idea  is  a very  ingenious  one  ; but  we  are  not 
aware  that  there  is  any  likelihood  of  its  being  carried  out. 

Mildew  in  Cotton  Goods. — This  subject  was  discussed 
at  a special  meeting  of  the  Manchester  Chamber  of  Com- 
merce last  week.  The  president,  Mr.  Hugh  Mason, 
suggested  the  appointment  of  a committee  to  go  into  the 
whole  question  as  to  sizing,  steaming,  and  ill-ventilated 
ships.  Another  member  made  suggestions  to  the  effect  that 
a committee  should  be  appointed  with  instructions  to  report 
upon  the  question,  and  that  buyers  should  be  recommended 
to  require  from  manufacturers  a written  contract  that  no 
deleterious  ingredients  were  contained  in  the  sizing,  leaving 
the  manufacturers  full  liberty  to  use  whatever  amount  of 
sizing  they  thought  proper.  An  opinion  was  also  expressed 
that  99  per  cent,  of  the  mildew'  resulted  from  chemical 
admixtures  in  the  size.  The  question  having  been  dis- 
cussed at  great  length,  the  directors  of  the  chamber  were 
requested  to  take  up  the  consideration  of  the  cause  of 
mildew,  and  report  to  the  members  at  an  early  period. 

Tramways  in  New  York. — The  continued  prevalence 
of  the  horse  disease  in  New  Y^ork  city  has,  to  a great  degree, 
rendered  useless  the  ordinary  means  of  public  transportation. 
Many  of  the  cars  and  stage  lines  have  ceased  running  alto- 
gether, and  others  send  out  a reduced  number  of  vehicles. 
Under  these  circumstances,  various  projects  are  discussed  for- 
affording  a means  of  conveyance  between  distant  points  of 
the  city.  A line  of  cheap  steamers  plying  on  either  side  of 
the  island,  and  touching  at  convenient  .streets,  is  suggested, 
the  plan  to  be  similar  to  that  of  the  piennj'  boats  on  the 
Thames.  Especially  has  fresh  attention  been  directed  to  a 
motive  power  for  street  trams,  and  the  cit}'  authorities  have 
passed  an  ordinance  allowing  the  use  of  engines  on  certain 
roads  for  a limited  period.  Under  this  authority,  the  Re- 
mington steam  street  car,  from  Ilion,  New  Y'ork,  is  soon  to 
be  put  to  W'ork  on  one  of  the  New  Y'ork  lines.  As  the  line 
selected  is  one  presenting  especial  difficulties  in  the  way  of 
grades,  curves,  &c.,  it  is  expected  that  the  irow’ers  of  the 
steamer  will  be  fully  tested. 


There  will  be  an  Exhibition  of  Science  and  Ai’t 
in  Bombay  in  February. 
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EXAMINATIONS,  1873. 

The  attention  of  candidates  is  drawn  to  an  error 
in  paragraph  55  of  the  Programme.  After  the 
words  “ accidence,”  the  words  “ and  in  passages  ” 
should  be  inserted. 


THE  LIBKAKY. 

The  following  works  have  been  presented  to  the 
Library : — 

Gibraltar’s  Value,  by  “Eras.” 

The  Policj^  of  Eestrictive  Measures,  or  Quarantine 
as  applied  to  Cholera  and  Cattle  Plague,  by  Geo.  Foggo. 

On  Improvements  in  Locomotive  Engines,  by  Appli- 
ances for  the  use  of  Heated  Air  in  combination  with 
Steam,  by  Richard  Eaton.  Presented  by  the  Author. 

La  Mosaique  de  Lillebonne.  Extrait  des  Publications 
de  la  Societe  Havraise  d’Etudes  diverses.  Presented  by 
Chas.  Eoesler. 

Catalogues  of  Works  of  Art,  &c.,  exhibited  at  the 
opening  of  the  Hew  Library  and  Museum  of  the  Corpo- 
ration of  London,  November,  1872.  Presented  by  J. 
Anderson  Rose. 

A Description  and  List  of  the  Lighthouses  of  the 
World,  by  A.  G.  Findlay.  Presented  by  the  Author. 

A German  Class-book  for  Beginners,  by  Chas.  Fischer- 
Fischart.  Presented  by  Messrs.  Oliver  and  Boyd. 

The  Strength  of  Materials  and  Structures,  by  John 
Anderson,  C.E.,  LL.D.  Presented  by  the  Author. 

The  following  have  been  presented  by  the  American 
Statistical  Association  : — ■ 

Annual  Reports  on  Education  in  the  State  of  Massa- 
chussetts  and  Boston. 

Reports  on  the  Statistics  of  Labour,  Board  of  Health, 
Productions  of  Industry,  State  Charities,  Census  1865, 
Fire  and  Marine  Insurance,  and  Life  Insurance  of  the 
State  of  Massachussetts. 

Fire  Department  of  Boston. 

Agriculture  of  Massachussetts,  by  C.  L.  Flint. 


ORDINARY  MEETINGS. 

The  following  are  the  dates  of  the  Wednesday 
evenuig  meetings,  the  chair  beuig  taken  at  eight 
o’clock : — 


1872. 

December .... 

4 

11 

18 

— 

1873. 

January  . . . . 

. . 

15 

22 

February  .... 

5 

12 

19 

26 

March  

5 

12 

19 

26 

April 

2 

— 

16 

23 

„ 

May  

..  7 

14 

21 

28 

For  the  meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

Decembek  4. — “ On  the  Manufacture  of  Hoi’se-nails 
by  Machinery.”  By  J.  A.  Huggett,  Esq.  On  this 
evening  the  chair  will  be  taken  by  F.  J.  Bramwell,  Esq. 

December  11. — “On  Galvanic  Batteries.”  By  the 
Rev.  H.  Highton. 

December  18. — “ On  Russia,  her  Industries,  Com- 
merce, and  Means  of  Communication.”  By  Leone  Levi, 
Esq.,  Professor  of  Mercantile  Law,  King’s  College, 
London,  and  one  of  the  Deputies  to  the  International 
Statistical  Congress  at  St.  Petersburg. 


CANTOR  LECTURES. 

The  first  course  of  Cantor  Lectures  for  the 
ensuing  Session  will  be  on  “ The  Practical  Appli- 
cation.s  of  Ojitics  to  the  Arts,  Manufactures,  and 
to  Medicine,”  by  C.  Meymott  Tidy,  M.B.,  Joint 


Lecturer  on  Chemistry,  and  Professor  of  Medical  j 
Jurisprudence  at  the  London  Hospital,  and  will  1 
consist  of  five  Lectures,  to  be  delivered  on  thej 
following  evenings,  at  eight  o’clock N 

Lecture  II. — Tuesday,  December  3rd,  1872.  | 

Lighthouse  Illumination  Applications  of> 

Reflection — Lenses  and  their  varieties — Their  Applica-I 
tion  to  Medical  Purposes,  &c.  ^ 

Lecture  III. — Monday,  December  9th,  1872. 
Applications  of  Optics  in  the  Arts,  illustrated  in  the  ' 
Science  of  Photography.  ^ 

Lecture  IV. — Monday,  December  16th,  1872. 
Polarised  Light,  and  its  Practical  Applications.  ( 

Lecture  V. — Monday,  December  23rd,  1872.  ' 

Spectrum_  Analysis  as  Applied  to  Manufactures,  ' 
illustrated  in  the  Bessemer  process,  and  to  Medicine  in  ' 
the  Detection  of  Blood. 


Members  are  requested  to  take  notice  that  the 
next  Lecture  by  Dr.  Meymott  Tidy  will  take 
place  on  TUESDAY  evening,  the  2nd  December,, 
instead  of  Monday,  as  originally  announced.  ' 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon Entomological,  7,  ^ 

British  Architects,  8.  Mr.  B.  Fletcher,  “ On  Arbitrations.*^  ^1 
Medical,  8.  | 

Asiatic,  3. 

^Victoria  Institute,  8. 

Social  Science  Association,  8.  Mr.  Frederic  Hill,  “ On  ' 
that  part  of  the  Keport  -which  deals  with  the  Ee-con-  ' 
struction  of  the  County  Courts.”  I 

Society  of  Engineers,  7^.  Mr.  W.  H.  Eos,  “ Continuous  ' 
Railway  Brakes.”  ^ , 

Victoria  Institute,  8.  Mr.  Charles  Brooke,  on  “Force’  ; 

and  Energy.”  j i’ 

Tues.  ...SOCIETY  OF  ARTS,  8 Cantor  Lecture.  Dr.  Tidy^  i 
“ Practical  Applications  of  Optics  to  the  Arts,  Manu-  . ' 
factui-es,  and  to  Medicine.” 

Civil  Engineers,  8.  Discussion  upon  Mr.  Anderson’s^,  ; 

Paper  *•  On  the  Aba-el-Wakf  Sugar  Eactoiy.”  \ : 

Pathological,  8. 

Antliropological,  8. 

Biblical  Ai-cbgeology,  Mr.  Geo.  Smith,  “ On  a Cunei-, 
form  Inscription  containing  the  Chaldean  Accoimt  of  ' 
the  Deluge.”  i 

■Wed.  ...society  OF  ARTS  8.  Mr.  J.  A.  Huggett,  “ On  the 
Manufacture  of  Horse  Nails  by  Machinery.” 

Geological,  8.  1.  Mr.  Henry  Hicks,  “ On  the  Tremadoc 

Rocks  in  the  neighbourhood  of  St.  David’s,  South" 
Wales,  and  their  fossil  contents.”  2.  Rev.  0.  Fisher,  ^ 
“ On  the  Pliosphatic  Nodules  of  the  Cretaceous  Rock  of  lli 
Cambiidgeshire.”  3.  Mr.  W.  Johnson  Sollas,  “ On  the  I 
Ventriculitida3  of  the  Cambridge  Upper  Greensand.”'  I| 
Communicated  by  the  Rev.  T.  G.  Bonney.  4.  Mr.  D. 
Mackintosh,  “ Observations  on  the  more  remarkable  ' 
Boulders  of  the  North-west  of  England  and  the  Welsh  ' 
borders.” 

Microscopical,  8.  i ■ 

Pharmaceutical,  8.  ; 

Obstetrical,  8. 

London  Institution,  7.  Jlr.  F.  Field,  “ On  the  Paraffin  ^ 
Industry.” 

Thurs. ..Royal,  8.^. 

Antiquaries,  85. 

Linneean,  8,  1.  Mr.  Thomas  Allis,  “ On  the  skeleton  of 

the  Apteryx.”  2.  Rev.  O.  P.  Cambridge,  “On  New  '' 
and  Rare  British  Spiders.” 

Chemical,  S.  Mr.  C.  Rammelsberg,  “ On  the  Reducing 
Power  of  Phosphorous  and  Hypophosphorous  Acids 
and  theii’  Salts.”  and  “ On  Hypophosphates.”  2.  Mr. 
A.  H.  Chui’ch,  “New  Analysis  of  some  Mineral; 
Arseniates  and  Phoshates.” 

Royal  Society  Club,  6. 

Fri Geologists’  Association,  8.  1.  Mr.  D.  C.  Davies,  “On' 

Coal  Seams  in  the  Permian  at  Iffcon,  Shropshii'e,  with 
Remarks  on  the  Supposed  Glacial  Climate  of  the  Permian  j, 
I^u  iod.’  2.  Mr.  Caleb  Evans,  “ Note  on  a Well  Section  [ 
at  Finchley.” 

Philological,  8|. 

Archaeological  Institute,  4. 
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FRIDAY,  DECEMBER  6,  1872. 

All  co7ninunico,iions  for  the  Society  should  he  addressed  to  the  Secretary ^ 
John-sireet^  Adelphi,  London^  W»C. 


AHHOIJHCEMENTS  BY  THE  COUNCIL. 



ECONOMIC  USE  OF  COAL  FOR  DOMESTIC  PURPOSES. 

With  reference  to  the  sum  of  £500  placed  at  the 
disposal  of  the  Council  through  Sir  William  Bod- 
kin, by  a gentleman  who  does  not  wish  his  name 
to  appear,  for  promotuig,  by  means  of  prizes  or 
otherwise,  economy  in  the  use  of  coal  for  domestic 
purposes,  the  Council  have  decided  to  offer  the  fol- 
lowing prizes ; — 

1.  For  a new  and  improved  system  of  grate 
suitable  to  existing  chimneys  as  generally  con- 
structed, which  shall,  with  the  least  amount  of 
coal,  answer  best  for  warmmg  and  ventilating  a 
room. — The  Society's  G old  Aledal  and  Fifty  Pounds. 

2.  For  a new  and  improved  system  of  grate,  suit- 
able to  existing  chimneys  as  generally  constructed, 
which  shall  with  the  least  amount  of  coal,  best 
answer  for  cooking  food,  combined  with  warmmg 
and  ventilating  the  room. — The  Society’s  Gold  Medal 
and  Fifty  Pounds. 

3.  For  the  best  new  and  improved  system  of 
apparatus  which  shall,  by  means  of  gas,  most 
efficiently  and  economically  warm  and  ventilato 
a room. — The  Society’s  Gold  Medal  and  Fifty 
Pounds. 

4.  For  the  best  new  and  improved  system  of 
apparatus  which  shall,  by  means  of  gas,  bo  best 
adapted  for  cooldng,  combined  with  warming  and 
ventilating  the  room. — llie  Society’s  Gold  Medal 
and  Fifty  Pounds. 

5.  For  any  new  and  improved  system  or 
arrangement  not  included  in  the  foregoing, 
which  shall  efficiently  and  economically  meet 
domestic  requirements. — The  Society’s  Gold  Medal 
and  Fifty  Pounds. 

The  Council  reserve  to  themselves  the  right  of 
withholding  all  or  any  of  the  above  prizes,  as  the 
judges  appointed  by  them  may  determine. 

The  competing  articles  must  be  delivered  not 
later  than  the  1st  of  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently 
shown  in  the  London  International  Exhibition 
of  1874. 

Further  particulars  as  to  place  of  delivery  and 
other  arrangements  will  be  published  as  soon  as 
they  are  finally  settled. 


PRIZE  FOR  STEEL. 

The  Council  have  resolved  to  offer  its  Gold  Medal 
to  that  manufacturer  who  shall  produce  and  send 
to  the  London  International  Exhibition  of  1873 
the  best  specimens  of  steel,  suitable  for  affording 
increased  security  in  the  construction  of  locomotive 
and  marine  engines  and  boilers,  and  for  other 
engineering  purposes. 

The  conditions  of  the  competition  and  further, 
particulars  will  be  published  subsequently.. 


NOTICE  TO  MEMBERS.— INDIAN  VIEWS. 

An  exhibition  of  views  of  Indian  temples,  idols, 
and  illustrations  of  every-day  life,  by  means  of 
photographs,  taken  by  Captain  Lyon  dming  his 
residence  in  India,  shown  by  means  of  the  magic 
lantern,  will  take  place  before  the  members  of  the 
Society  on  Friday  evening,  the  13th  in.stant,  at 
eight  o’clock. 

Captain  Lyons  sends  the  following  explanatory 
statement : — 

“ Now  that,  thanks  to  the  opening  of  the  Suez 
Canal,  India  is  every  day  becoming  more  accessible 
to  the  tourist,  as  the  yearly-increasing  number 
fully  testifies,  the  moment  seems  appropriate  to 
try  and  give  the  general  public  some  idea  of  what 
is  passing  there  every  day,  as  I saw  it  myself,  and 
thus  endeavour  to  jjut  those  who  are  forced  to  stay 
at  home  as  nearly  as  possible  on  a par  with  those 
more  fortunate  ones  who  are  free  to  roam  wherever 
their  inclination  loads  them.  It  is  a curious 
fact  that,  notwithstanding  there  is  hardly  a family 
in  England  who  has  not  a near  relative  in  some  way 
connected  with  India,  still  the  interest  generally 
entertained  both  for  the  people  and  the  country  is 
much  smaller  than  what  is  felt  for  any  other  of  our 
possessions.  It  is  also  observable  that  though 
many  of  oirr  fellow-countrymen  are  now  settled  as 
tea-planters  on  the  slopes  of  the  Himalayas,  and 
as  coffee-planters  on  the  slopes  of  the  Neilgheriies, 
still  none  ever  talk  or  thinlt  of  the  coimtry  as  their 
home,  as  those  settled  in  Australia  or  any  other  of 
our  colonies  so  invariably  do,  but  their  whole  desire 
seems  to  be  to  get  together  as  quickly  as  possible 
a little  money  to  enable  them  to  return  to  England. 
Six  years  ago,  in  a lecture  which  he  gave  to  this 
Society,  Mr.  Fergusson  accused  a large  audience 
of  ignorance  regarding  India,  and  using  the  words 
“Vimana  Mimdapa,”  &c.,  doubted  whether  any 
of  those  he  was  addressing  knew  what  he  was 
talking  about,  nor  did  he  endeavour  to  enlighten 
them,  but  abandoned  the  attempt  as  hopeless,  as 
he  felt  the  task  could  not  be  accomplished,  even  in 
forty  lectures,  without  an  amount  of  definition  and 
illustration  impossible  to  contemplate.  Neverthe- 
less, this  attempt  I am  about  to  make  in  the  illus- 
trations I propose  to  exhibit  on  Friday,  the  13th, 
in  the  Society’s  Rooms,  with  verbal  explanations, 
and  I fearlessly  undertake  that  not  one  shall  leave 
the  room  without  understanding  the  meaning  of 
all  the  words  Mr.  Ferguson  used,  as  well  as  many 
others  besides.  Again,  let  me  ask  how  many 
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in  tins  country  have  ever  made  the  acquaint- 
ance of  the  god  Ganesa,  though  m some 
parts  of  India  representations  of  him  are  as 
common  as  milestones  on  an  English  Idgh  road. 
To  him  also  I propose  to  introduce  you,  and,  at 
the  same  time,  explain  why,  according  to  the 
Hmdoos,  he  is  so  handsome  both  in  form  and 
face.  It  may  seem  like  putting  the  cart  before 
the  horse  to  show  you  a god  before  the  people 
who  worship  that  god ; but,  being  in  India,  we 
must  do  as  the  Hindoos  do,  and,  without  doubt, 
such  woidd  be  the  course  adopted  by  a true  Brah- 
min. I do  not  propose  to  enter  into  a long  and 
dry  discussion  on  the  Indian  jieople,  where  they 
come  from,  &c.,  but  my  object  being  to  try  and 
create  some  interest  in  my  audience  for  India,  I 
shall  endeavour  to  convey  the  information  I have 
to  impart  in  as  amusing  and  cheery  a manner  as  I 
can ; and  I promise  most  faithfully  not  to  describe 
the  whole  of  the  330,000,000  deities  which  are  said 
to  be  worshij)q)ed  there,  more  especially  as,  even 
at  only  one  minute  to  each  god,  it  would  take  600 
years  to  complete  the  list.  I will  ask  you  first  to 
come  with  me  to  Madras,  and  will  show  you  the 
steamer  you  will  arrive  m,  the  boat,  if  the  surf  is 
high,  in  which  you  will  be  asked  to  land ; the  car- 
riages from  which  you  can  select  one  to  convey  you 
to  your  hotel;  the  streets  as  you  would  see  them  if 
you  were  there ; and  the  natives  squatting  at  the 
corners  of  the  streets  exactly  as  I saw  them ; 
the  picota,  or  machine  which  is  used  to  mundate 
the  paddy,  or  rice  fields,  to  grow  the  rice  which 
so  many  of  us  eat  here  at  home.  I will  uitroduce 
you  to  the  native  jugglers,  justly  renovuied 
throughout  the  world  ; and  I will  show  you  also 
those  extraordinary  beings,  the  snake  charmers, 
whom  I have  seen  handle  a wild  cobra  in  a manner 
to  make  one’s  blood  run  cold,  when  it  is  remembered 
that  two  hours  is  about  the  limit  one  can  expect  to 
live  after  a bite  from  one  of  those  fearful  reptiles. 
Leaving  the  town  of  Madras,  we  will  go  to  Trichino- 
poly,  and  visit  the  two  celebrated  temples  on  the 
island  of  Seringum,  and  we  vill  look  at  Mundapa 
and  Teppa  Kolaes,  and  find  out  what  they  are, 
and  what  they  are  for.  We  will  go  to  Madura,  the 
Home  of  the  Hindus,  and  see  a mnndapuni  which 
cost  one  million  sterling,  and  we  vGll  see  there  the 
golden  lotus  tank,  which  the  Brahmins  say  is  fed 
by  the  waters  of  the  Ganges,  which  parsses  1,000 
miles  under  tlie  sea  for  that  pmqDosc.  Continuing 
our  journey  south,  we  will  stop  at  Streevelliputtnr, 
and  see  the  finest  Juggcinaut  car  m the  south,  and 
accompany  the  god  on  his  yearly  iieregrination. 
Again,  further  south,  there  is  a little  bijou  of  a 
monolith,  which  is  nearly,  if  not  quite,  the  most 
beautiful  in  the  whole  of  India,  and  which,  if  you 
like  to  believe  it,  I can  positively  assure  you,  on  the 
authority  of  a Brahmin  high  priest,  was  excavated 
and  carved  in  the  short  space  of  twelve  hours. 
Thence,  with  a peep  at  Cupid,  at  Tinnevolly,  we 
hurry  on  to  Eamisseram,  the  most  sacred  temple  in 
India,  some  say  even  more  so  than  Benares.  Con- 
cerning its  sanctity,  a poem  has  been  written, 
called  the  Eaniayana,  which  fills  an  enormous 
volume,  but  less  than  five  minutes  wll  give 
you  the  j)ith  of  it ; explain  to  you  all  about 
Adam’s  bridge  ; and  then  we  will  visit  these  most 
marvellous  cori-idors,  4,000  feet  in  length,  and 
with  a long-drawn  perspective  and  an  effect  of 
light  and  shade  that  the  world  itself  cannot  excel. 


if  it  can  equal.  Here  the  Hindu  pilgrim  finishes 
his  pilgrimage,  winch  he  began  in  S^cinde,  three 
thousand  miles  away.  The  hardships  he  undergoes 
while  travelling  on  foot  from  north  to  south  of 
India,  those  only  acquainted  with  the  country  can 
reahse,  to  say  nothing  of  the  penances  to  which  he 
condemns  himself,  such  as  prostrating  himself  full 
length  at  the  end  of  every  mile  and  remaining 
for  several  minutes  with  his  face  buried  in  the 
dust,  having  an  iron  cage  riveted  round  his  neck 
before  he  starts,  and  only  to  be  removed  on  his 
arrival  at  this  sacred  spot.  Here  is  rest  at  last ; he 
has  performed  his  pilgrimage ; he  has  conquered 
all  difficulties  ; he  has  gained  his  goal ; he  looks 
forward  to  worldly  blessings  and  immediate  beati- 
tude after  death,  and  he  forgets  all  he  has  under- 
gone in  the  remembrance  that  he  has  earned  the 
right  to  be  permitted  to  wander  and  repose  in  these 
sacred  precincts.  Here  we  will  leave  him,  and 
turning  northwards  and  following  the  coast,  stop 
for  one  moment  at  Avadea  Covill,  which,  though 
one  of  the  smallest,  is  one  of  the  most  wonderfully 
carved  temples  in  India,  its  chief  peculiarity  being 
that  the  stone  forming  the  pillars  is  so  hard  that  no 
chisel  can  be  found  to  cut  it  in  these  degenerate 
days.  Our  next  halt  will  be  Tanj  ore,  with  its  mag- 
nificent tower,  300  feet  in  height,  and  the  celebrated 
stone  brdl  of  Shiva,  weighmg  80  tons,  which  a pil- 
grim brought  in  his  pocket  500  miles.  Still  further 
north,  and  close  to  Madras,  we  shall  find 
Mahavellipore,  or,  as  it  is  commonly  called,  the 
Seven  Pagodas.  It  is  doubtful  if  the  world  can 
produce  anjdhing  more  remarkable  than  the 
monoliths  here  to  be  foimd ; and  the  more  we 
examine  them  and  the  whole  place  the  greater  is 
our  astonishment ; while,  at  the  same  time,  we  are 
lost  in  conjectm'o  as  to  the  motive  or  purpose  for 
which  such  an  amount  of  labour  and  time  has  been 
spent  in  forming  these  marvellous  structmes,  for 
no  record  exists  as  to  when  or  by  whom  they  were 
execrited.  Not  one  among  the  many  works  begun 
has  been  finished,  and  all  seem  to  have  been  under- 
taken at  once  by  some  enthusiastic  rajah,  or 
by  people  luider  some  strong  religious  impulse, 
and  all  stopped  simultaneously,  either  by  his  death 
or  some  other  catastrophe. 

Time  will,  I fear,  not  permit  irs  to  go  fiu’ther, 
and  so  I must  defer  to  another  opportunity  a visit 
to  the  Neilgherries,  or  Blue  Moimtams,  vuth  its 
beautiful  cascades  and  pretty  scenery.  The  Deeria 
Dowlat,  built  l>y  Tippoo  Sahib,  and  owned  and 
occupied  by  the  late  Didte  of  Wellington,  said  by 
all  to  resemble,  and  by  many  to  surpass,  the 
Alhambra.  These,  as  well  as  the  exquisitely 
carved  temples  of  Mysore,  and  all  the  other 
wonderful  mosques  and  other  monuments  in 
Bombay,  I hope  to  be  permitted  to  show  you  on 
some  futm-e  occasion,  if,  as  I trust,  I shall  be 
successful  on  Priday  in  creating  sufficient  interest 
in  India  and  her  temples  and  people  to  make 
what  I shall  then  show  instil  in  all  a desire  to  see 
more. 


At  the  last  meeting  of  the  College  of  Pre- 
ceptci's  a .scheme  vas  approved  of  for  a cour.ee  of  lecluies 
on  the  Tlieciry  and  Practice  of  Educ.ation.  The  details  of 
the  course  were  not  decided  on,  hut  it  is  to  be  tried  as  an 
experiment  for  the  years  1873  and  1874.  There  are  to  be 
examinations  connected  with  the  lectrucs,  .and,  if  possible, 
the  students  will  have  opportunities  of  attending  schools  in 
order  to  gain  piactical  experience. 
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PEOCEEDINGS  OF  THE  SOCIETY. 


THIUD  ORDINAKY  MEETING. 

Wednesday,  Decemberdth,  1872,  tbeEev.  Arthur 
Eigg  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Avery,  Alderman  Thomas,  J.P.,  Church-rd.,  Edghaston, 
Birmingham. 

Baker,  Richard,  9,  Mincing-lane,  E.O. 

Barnard,  Philip  Augustas,  131,  Regent- street,  W. 

Booth,  James,  the  Grange,  Ovenden,  near  Halifax. 
Bowman,  Frederic  Hungerford,  F.R.A.S.,  F.G.S.,  West 
Mount,  Halifax. 

Brewer,  William  Henry,  M.A.,  27,  Grace’s-road,  Cam- 
berwell, S.E. 

Chadwick,  James,  High-bank,  Prestwicb,  near  Man- 
chester. 

Culver,  Edward,  25  and  26,  Spencer- street,  Gos well- 
road,  E.O. 

Dettelbach,  Sigismund  Maurice,  Lime-street-chambers, 
Lime-street,  E.C. 

Dove,  H.  J.,  39,  Bruton-street,  W. 

Eck,  Justus,  Riga- villa,  the  Grove,  Clapham-road,  S.W. 
Erblich,  Theodor,  2,  Park-villa,  Lonsdale-road,  Barnes, 

S.W. 

Gibb,  George,  19,  Pembridge-square,  Baj'swater,  W. 
Hancock,  C.  F.,  jun.,  B.A.,  Heudon-hall,  Middlesex. 
Layton,  Edward  John,  2,  Suffolk-lane,  Oannon-st.,  E.O. 
Le  Mair,  Fran(,'ois,  Osborne-lodge,  Bexley-heath,  Kent. 
Nash,  Wallis,  2,  Suffolk-lane,  Cannon-street,  E.C. 
Roche,  Alfred  Robert,  31,  Palmerston-buildiugs,  Old 
Broad-street,  E.C. 

Synge,  Colonel  Millington  H.,  E.E.,  Alverscliffe, 

Alverstoke,  Hants. 

Wedekind,  Hermann,  3,  Great  Tower-street,  E.C. 

West,  Arthur  Anderson,  C.E.,  62,  Choumert-road, 
Peckham,  S.E. 

Whitley,  John,  West-house,  Halifax. 

Whitley,  Nathan,  Park-road,  Halifax. 

The  following  candidates  were  balloted  for  and 
drdy  elected  members  of  this  Society. 

Adams,  William,  Bow  and  Bromley  Institute,  E. 

Ball,  Edmund  C.,  73,  Strand,  W.C. 

Bayley,  James  Alfred,  28,  Canonbui-y-square,  N. 
Brayshay,  William  Hutton,  West-view,  Ickley,  York- 
shire. 

Cromfield,  John  Cole)',  38,  Russell-square,  Brighton. 
Carson,  Rev.  William,  Kildwick,  Leeds. 

Chant,  J.  R.,  1,  Ludgate-hill,  E.O. 

Coker,  Frederick,  32,  Cheapside,  E.C. 

Cumings,  Alphious  Charles,  4,  Victoria-road,  Kilburn, 
N.W. 

Davies,  D.  Griffith,  Bridge,  Cardigan. 

De  la  Penha,  Eugene,  19,  Sackville-street,  W. 

De  Wette,  Augustus,  7,  Catherine-court,  E.C.,  and 
Cross  Deep,  Twickenham. 

Dodson,  Arthur  John,  Penrhyn-lodge,  Cambridge- 
park,  Twickenham. 

Foy,  Rev.  William  Henry,  Barningbam-Norwood, 
Holt,  Norfolk. 

Fry,  George,  99.  Ethelburga-house,  70,  Bishopsgate- 
street-wiihin,  E.C. 

Furse)',  Samuel  Dunn,  9,  Buckingham-rd.,  Shoreham. 
Gadsby,  Alfred,  Lancaster-house,  39,  Finchley  New- 
road,  N.W. 

Galloway,  George  Bell  Errington,  West  Ferry-road, 
Millwall,  E. 

Geaeh,  Robert  Gicbard,  Cragg’s-wood,  Rawdon, 
Bradford. 


Gower,  Lord  Ronald  Sutherland  Leveson,  M.P., 
Stafford-house,  St.  James’s,  S.W. 

Guest,  John,  63,  Leadenhall-street,  E.C. 

Haltpenney,  G.  W.,  Lower  Shadwell,  E. 

Harding,  Major  Charles.  F.R.G.S.,  52,  Springfield-road, 
St.  John’s-wood,  N.W. 

Haworth,  Richard,  Manchester. 

Hemplenian,  Frederick  Sebaud,  5,  Whalebone-terrace, 
Sti'atford. 

Henderson,  James,  1,  St.  John’s-gardens,  Notting-hiU, 

W. 

Hernaman,  John,  Salvador-house,  Bishopsgate,  E.C. 
Ingledew,  Joseph,  191,  Bishopsgate-street  M ithout, 
E.C. 

Isaac,  Albert,  27,  Somerford-grove,  Stoke  Newing- 
ton, N. 

Johnston,  David  W.,  Dalriada,  Belfast. 

King,  Nathaniel,  2,  East-street,  Worthing. 
King-Harman,  Captain  W.  H.,  R.A.,  Royal  Artillery 
Institution,  Woolwich,  S.E. 

Lanyon.  Captain  William  Owen,  A.D.C.,  Craigton, 
Kingston,  Post-office,  Jamaica. 

Lees,  Colonel  Nassau,  LL.D.,  Conservative  Club,  S.W. 
Leishman,  John  B.,  26,  Kensington-gardens-square, 

W. 

Lutscher,  Peter,  8,  Austin-friars,  E.C. 

L^ell,  Robert,  30,  Bruns  wick-gardens,  Campden- 
'hill,  W. 

Marks,  Murray,  395,  Oxford-street,  W. 

Miclea)’,  Alexander  Donald,  Carlton  Club,  S.W. 
Mcakin,  John  Foister,  84.  Baker-street,  W. 

Morgan,  George  Victor,  39,  Blackheath-bill,  Kent. 

Ni'  holson,  Henry,  3,  Montague-q>lace,  Russell-square, 
W.C. 

Oswin,  Frederick,  2,  Weymouth-street,  Portland- 
place,  W. 

Page,  Charles  Albert,  38,  Leadenhall-street,  E.C. 

Parry,  Edward,  290,  Camden-road,  N. 

Parsons,  J.  R.,  95,  Wigmore-street,  Cavendish- 

squ  ire,  W. 

Partington,  Edward,  Woolfold,  Bury,  Lancashire. 
Phelps,  F.  W.,  8,  Albion-grove,  Barnsbury,  N. 
Prothero,  Alfred  John,  45,  Great  Marlborough- street, 

W. 

Randle,  Howard,  Buxton  College,  Forest-lane,  West 
Ham,  E. 

Ratcliff,  Daniel  R.,  Mossley-hill,  Liverpool. 

Rau,  Theodor,  148,  Buckingham-palace-road,  S.W. 
Remiy,  Rev.  Janies,  M.A.,  Ph.D.,  Barnet. 

Rose,  Henry,  8,  Porchester-square,  W. 

S idler,  F.  A.  Turnford-hall,  Cheshunt,  Herts. 

Schacht,  Theodor,  Wismar-house,  Lee-terrace,  S.E. 
Seymour,  W.  Digby,  Q.C.,  LL.D.,  2,  Dr.  Johnson’s- 
buildings.  Temple,  E.C. 

ShelfonI,  William,  7,  Westminster-chambers,  Victoria- 
street,  S.W. 

Skelton,  Thomas  Alfred,  37,  Essex-street,  Strand,  W.C. 
and  Southampton. 

Smiih,  Reginald  Masters,  Queen's  Bench  Office, 
Temple,  E.C. 

Stewart,  Charles  P.,  92,  Lancaster-gate,  W. 

Thomson,  Walter,  Beheea,  East  Indian  Railway, 

Bengal. 

Vandersee,  Henry,  Clifton-lodge,  Elgin-crescent, 
Notting-hill,  W. 

Wagstatf,  James  Poole,  Highhury-lodge,  Islington,  N., 
and  Manor-park,  Potton,  Bedfordshire. 

Whitehead,  W.  H.,  Ontario- lodge,  10,  Kilburn-priory, 
N.W. 

Williams,  Edward,  23,  Birchin-lane,  E.C. 

Windover,  C.  S.,  32  and  33,  Long-acre,  W.C.,  and 
Sandford-hall,  Huntingdon. 
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The  Paper  read  was — • 

MANUFACTURE  OF  HORSE-NAILS  BY 
MACHINERY. 

By  J.  A.  Huggett,  Esq. 

It  ■will  he  in  your  recollection  that  the  orator  of 
ancient  history,  -when  desirous  of  displaying  the 
utmost  of  his  po'wers,  selected  for  his  theme  the 
subject  on  which  there  was  the  least  interest,  and 
on  which  there  could  be  but  little  to  discourse, 
that  his  genius  might  thereby  display  itself  in  lus 
ability  to  fascinate  and  interest  his  audience  on  a 
subject  that  possessed  no  power  of  its  O'W'n  to  fix 
the  attention.  Now,  should  any  one  have  reached 
this  room  this  evening  impressed  with  the  idea 
that  any  such  motive  has  influenced  the  author  of 
the  paper  on  “Horse-Nails,”  I beg  at  the  outset  to 
disclaim  all  powers  that  may  be  attained  by  pro- 
found leaiTiing  or  brilliant  eloquence.  Not, 
indeed,  that  I have  no  desire  to  make  the  subject 
of  this  paper  interesting,  and,  if  possible,  to 
elevate  it ; but,  after  throwing  out  my  feeble 
efforts,  I candidly  confess  that  I cannot  rise  above 
my  subject,  and  I have  never  before  found  horse- 
nails  so  tough  and  unyielding.  It  might  be 
interesting  to  give  some  brief  history  of  horse- 
nails,  by  way  of  introduction ; but  these  shapeless- 
looking  articles,  of  late  years  having  them  origin 
in  some  outside  -rillages  of  the  black  country,  and 
then  passing  a short  and  neglected  career  in 
streets  and  gutters,  never  rising  above  a stable 
floor,  and,  finally,  after  a month’s  hard  toil 
and  severe  knocking  about,  deposited  for 
their  final  rest  on  the  old  iron  heap — where  can 
we  find  the  chronicles  of  such  an  obscure  and 
uneventful  history  P And  if  liistory  be  silent,  we 
can  hardly  turn  to  poetry  or  art  for  information  ; 
and  yet  was  there  ever  a pictui'o-gallery  opened 
where  the  blacksmith  and  his  forge  has  not  found 
a place  ? And  not  only  in  modern  j)aintings,  but 
also  in  ancient  art  wo  find  the  smith  and  his  forge, 
as  well  as  even  his  method  of  shoeing ; and,  indeed, 
there  can  be  no  doubt  that,  amongst  his  many  other 
excellent  qualities,  the  -village  blacksmith  of  Long- 
fellow possessed  industry  enough  to  make  the  nails 
he  could  obtain  by  no  other  means  ; and  whatever 
music  Handel’s  harmonious  blacksmith  might  have 
made,  it  may  be  accepted  as  a fact,  though  not  re- 
corded, that  he  also  Jiiade  his  own  horse-nails ; the 
truth  being  that  until  recently  the  trade  in  horse- 
nails  scarcely  existed,  those  who  used  them  making 
their  own.  Indeed,  it  may  be  said,  that  no-t 
until  the  manufacturing  districts  of  the  Midland 
Counties  began  to  assume  the  asjiect  which  has 
acquii’od  for  them  the  title  of  the  Black  Country, 
could  the  manufacture  of  horse-nails  be  called  a 
trade ; of  late  years,  however,  horse-nails  have 


become  an  important  branch  of  industry,  and  a 
leading  article  in  trade,  the  consumption,  indeed, 
being  very  large  ; and  when  it  is  considered  that 
each  horse  has  in  its  fom  hoofs  28  or  30  nails, 
and  that  these  nails  are  wearing  out  all  day 
and  all  night,  and  require  renewing  about  once 
every  month,  and  that  in  Great  Britain  and  Ireland 
there  are  at  the  present  time  not  less  than  three 
million  horses,  representing  a demand  exceeding 
a thousand  miUion  nails  per  annum,  the  trade  is 
entitled  to  take  rank  with  others  in  importance 
and  influence,  and  being  a leading  article  of  gene- 
ral and  imiversal  demand,  it  is  one  also  in  which 
there  is  great  competition,  and,  consequently,  there 
are  all  those  inducements  to  produce  a cheaj) 
article ; there  is,  of  course,  the  production  of  an 
inferior  article,  and  there  is  the  periodical  reduc- 
tion of  workmen’s  wages,  and,  consequently,  there 
are  the  usual  strikes,  and,  to  vary  it,  occasional 
lock-outs,  residting  in  the  exercise  of  patience  on 
the  part  of  the  public,  who  are  reduced  to  the 
necessity  of  waiting  for  their  nails  untd.  they  can 
got  them.  These  disputes,  instigated  by  delegates, 
are  delegated  to  other  delegates  to  adjust ; in  fact, 
instead  of  mutual  interests  producing  mutual  har- 
mony, all  this  goes  on  periodically,  fully  pro-ving 
that  the  horse-nail  trade  is  of  some  standing  and 
reputation,  and  claims  a share  in  that  discord 
which  has  been  so  long  distracting  the  great  centres 
and  homes  of  our  industry  all  over  the  country. 
Such  events  as  these  in  the  horse-nail  trade 
have  produced  their  ine-vitable  results  ; one 
is  to  make  the  article  dear,  another  is  to 
make  its  supply  very  irregular,  and  often 
very  scarce,  and  lastly,  and  of  more  serious  im- 
portance, to  make  the  quabty  very  uncertain.  It 
will  not,  therefore,  be  surprising,  putting  the  fore- 
going facts  together,  and  considering  that  nearly 
all  other  kinds  of  small  articles,  such  as  screws, 
cai-penters’  nails,  steel  pens,  needles,  pins,  hooks 
and  eyes,  and  a host  of  other  such  small  ware,  are 
with  success  produced  by  machinery,  that  efforts 
should  have  been  made  to  induce  machinery,  by 
some  means  or  other,  to  rectify  the  defects,  errors, 
and  uncertainties  of  the  hand-made  horsenail ; and 
attempts  have  been  made,  and  indeed  so  fro-- 
quently,  that  one  might  almost  say  that  they  are 
always  being  made,  and  it  may  be  a cmious 
question — how  is  it  that  all  previous  attempts 
have  failed  P — for  failed  they  have.  Is  it  owing  to 
the  powerful  prejudice  in  the  minds  of  the  men 
who  use  these  nails,  so  that  they  refuse  to  adopt  a 
machine-made  nail  P The  feeling  existing  against 
nails  produced  by  machineiy  is  certainly  strong 
enough  to  damp  the  spirits  of  the  most  enter- 
prising inventor.  But  this  cannot  be  the  reason, 
for  there  are  so  few  of  the  nails  made  by  ma- 
chinery (at  least  those  patented  during  this 
century)  that  have  reached  the  hands  of  the  con- 
sumer. The  failure  of  many  of  the  patents  in  which 
the  nails  made  have  not  reached  the  hands  of  the 
consumer,  has  been  in  the  machinery  itself. 
And  we  believe  that  the  secret  of  some  thirty 
failures  during  this  century  is  to  be  found  in  this 
simple  fact,  that  the  mechanic  or  engineer  who  has 
had  the  inventive  powers  to  construct  a new  method 
of  making  horse-nails  by  machineiy  has  been  almost 
entii'ely  ignorant  of  what  his  machinery  has  been 
required  to  produce.  The  high  qualities  and  pecu- 
liar properties  requisite  in  a horse-nail  (and  any- 
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thing  less  than  this  standard  is  worthless)  can  only 
be  ascertained  after  some  considerable  practice  in 
using  horse-nails. 

Now,  although  I am  fully  conscious  that  the 
gentlemen  whom  it  is  my  honour  to  address  this 
evening  have  a knowledge  and  command  of  a vast 
number  of  very  important  subjects,  I feel  sure  they 
will  forgive  me  if  I assume  for  a few  moments  that 
they  have  not  also  horse-nails  at  their  finger-ends. 
In  a few  words,  therefore,  before  I describe  our 
process  of  making  nails,  I would  endeavour  to  show 
what  this  ungainly,  awkward-looking  nail  must  be, 
and  do,  and  suffer  during  its  short  career.  You, 
probably,  need  not  be  informed  that  if  a 
carpenter  wanted  to  fasten  a piece  of 
iron,  weighing  some  few  pounds  weight, 
to  protect  an  object  that  was  constantly  being 
beaten,  knocked,  and  thumped  on  stones,  he  would 
either  bolt  or  secure  that  iron  on  with  screws  let 
in  flush,  taking  care  that  their  heads  were  protected ; 
the  idea  of  nails,  with  big  countersunk  heads  and 
small  shanks,  driven  in,  would  be  impossible ; but, 
as  it  is  also  impossible  to  insert  screws  or  bolts  into 
the  hoof  of  a horse,  it  becomes  necessary  to  make 
it  possible  not  only  to  fix  the  shoe  securely  on  with 
a nail,  but  also  to  keep  it  there  without  getting 
loose  dm-ing  a period  of  al30ut  30  days.  To  do  this  suc- 
cessfully, a nail  must  be,  not  only  properly  adapted  in 
its  properties  to  hold  its  position  when  in  its  place, 
but  be  also  of  such  a quality  as  to  enable  it  to  find  its 
position,  and  the  difficulty  that  occurs  is,  that  these 
two  properties  are  in  a measure  antagonistic. 
That  part  of  the  horse’s  hoof  into  which  a nail 
enters,  is,  as  you  are  aware,  a homy  substance  of 
different  degrees  of  toughness,  some  hoofs  being  ex- 
ceedingly hard,  the  common  phrase  being  “ as  hard 
as  mahogany.”  Into  this  hard  substance  a nail  must 
penetrate  under  the  blows  of  a hammer,  and  for 
this  duty  the  nail  must  be  perfectly  rigid  and  stiff', 
to  prevent  any  “buckling,”  which  may  lame  the 
horse  (a  not  unfrcquent  occurrence,  and  against 
which  natm-e,  by  some  oversight,  has  not  made  pro- 
vision). N ow,you  probably  know  that  iron  possessing 
these  rigid  and  hard  properties  is  not  the  iron  to 
stand  being  bent  at  sharp  angles,  its  tendency 
being  to  break  ; but  it  is  absolutely  necessary  that 
a nail  should  be  bent  to  a sharp  angle,  some  half 
inch  from  the  j)oint,  to  clinch  it  in  the  hoof.  If 
this  be  not  done,  or  it  in  doing  it  the  nail  should 
crack  in  the  bend,  the  inevitable  result  null  be  that 
the  nail,  after  it  has  been  at  work  for  a short  time, 
will  become  loose,  and  drop  out.  There  is  also 
another  part  of  the  nail  which,  though  not  re- 
quired ta  bend,  is  more  frequently  the  cause  of  a 
shoe  coming  off.  You  ^vill  observe  that,  where  the 
coimtersunk  of  the  head  terminates,  the  shank, 
comparatively  slender,  begins  abruptly  at  an 
angle.  It  is  at  this  part  of  the  nail  that  the 
union  between  the  iron  shoe  and  the  hoof  is 
effected,  and  where  the  nail  finds  least  support 
suiTounding  it ; and,  consequently,  where  the  nail 
should  l)e  the  strongest,  there,  in  consequence  of 
tliis  angle  formed  by  the  countersunk,  is  the  nail’s 
weakest  part.  But  the  form  of  the  nail  here,  as 
iu  other  parts,  is  inevitable  ; the  count  rsunk  is  to 
hold  the  shoe,  wlnle  the  small  shank  is  to  penetrate 
the  hoof,  and  there  is  nothing  short  of  the  very  finest 
description  of  charcoal  iron,  worked  in  the  best 
possible  manner,  that  will  stand  this  test ; anything 
less  than  this  degree  of  perfection  will  result  in  an 


imperfect  and  tmsound  nail.  Enough,  it  may  be 
said,  as  to  the  quality  of  the  nail,  but,  unfortu- 
nately, not  so ; we  have  not  even  come  to  the 
point,  and  if  ever  there  was  a point  of  difficulty  it 
is  certainly  to  be  found  in  the  point  of  a horse-nail. 
A nail  with  an  unsoimd  point,  if  attempted  to  be 
driven,  will  probably  lame  a horse ; so  that  if  all  its 
other  qualities  are  perfect,  the  nail  unsoimd  at  this 
point  is  worse  than  useless,  it  is  dangerous,  and  in 
the  hands  of  a careless  farrier  may  ruin  a horse.  It 
has  always  been  difficult  to  obtain  a sound-pointed 
nail  in  those  made  by  hand,  and  hitherto  impossible 
in  those  made  by  machinery.  This  question  of  the 
point  has  had  most  careful  consideration  in  our 
factory ; a few  weeks  ago  we  desired  to  ascertain  the 
relative  value  between  our  nails  and  those  made 
by  one  of  our  first-class  hand-makers  as  to  sound- 
ness of  point ; the  experiment  was  made  at  the 
time  for  our  own  satisfaction,  andnot  forpublication, 
but  we  are  happy  to  state  the  result.  Of  the  hand- 
made, one  in  ten  proved  unsound  at  the  point,  while 
after  testing  upward  of  100  of  our  nails  we  dis- 
continued the  experiment,  as  there  was  not  a single 
nail  of  the  entire  hundred  but  was  perfectly 
sound.  There  arc  three  causes  that  may  result 
in  failure  to  an  inventor  seeking  to  produce 
horse-nails  by  machineiy.  One  is  in  some 
fundamental  defects  in  the  principles  on  which 
he  has  constructed  his  machinery,  which,  though 
producing  highly  satisfactory  nails,  nevertheless, 
either  wears  out  or  knocks  itself  out  in  its 
work  ; another,  that  already  alluded  to,  the 
nails  produced  being  worthless,  in  consequence  of 
the  inability  of  the  inventor  to  comprehend  the 
qualities  so  essential  in  a sound  nail,  but  I should 
feel  favoured  if,  on  this  occasion,  I have  permission 
to  state  a third,  and  that  is — want  of  capital.  My 
father,  during  an  experience  of  forty  years  in  con- 
nexion with  the  business  of  a farrier,  acquii’ed  a 
perfect  knowledge  of  what  a horse-nail  should  be ; 
Imt  during  that  period  (it  not  being  a fortune- 
maldng  business)  he  never  acquired  a fortune  ade- 
quate to  produce  and  launch  out  patent  macliineiy 
for  making  horse-nails.  For  upwards  of  ten  years 
my  father  and  I have  laboured  at  machinery  for 
this  purpose,  but  for  the  first  fom'  years  to  a very 
limited  extent ; and  when,  six  years  ago,  we  had 
arrived  at  what  we  considered  some  degree  of 
success,  we  laid  our  plans  before  Messrs.  Moser,  of 
Southwark,  and  they  were  at  once  taken  up  with 
confidence  and  energy,  and  during  the  lengthened 
period  we  have  worked  with  this  firm,  funds  have 
been  liberally  supplied,  and,  of  course,  a large 
amount  has  been  expended,  or  I should  not  be  in 
a position  to  lay  before  this  Society,  as  I hoije  now 
to  do,  a perfect  system  of  making  horse-nails  by 
machinery,  having  at  the  same  time  in  our  posses- 
sion high  testimonials  from  all  parts  of  England 
of  their  superiority  in  quality,  form,  finish,  and 
regularity,  which  no  hand-made  horso-naU  has  ever 
attained, 

I will  now  endeavour  to  describe  the  process  of 
making  what  we  call  our  H.P, -horse-nail,  from  the 
flat  rod  of  iron  until  it  is  ready  for  the  market, 
having  reference  to  the  diagrams. 

The  iron  employed  we  import  from  Sweden,  and 
it  is  known  as  the  best  Swedish  charcoal  nail  rods. 
These  rods  are  flat,  being  about  fV  inch  wide  by  ^ 
inch  thick,  according  to  the  size  of  the  nail,  and  of 
convenient  lengths,  about  2 feet  C inches. 
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The  first  process  in  our  system  of  manufacture 
consists  in  rolling  these  rods  to  a form  suitable  for 
the  manufacture  of  the  nails,  hy  the  machines  which 
have  to  operate  in  the  subsequent  stages  of  the 
process.  This  rolling  is  the  most  important  ope- 
ration as  regards  the  quality  of  the  nail,  and  I will 
endeavoru-  minutely,  hut  as  briefly  as  possible,  to 
describe  it. 

The  heating  of  iron  for  making  horse-nails  has 
a most  important  influence  on  the  quality  of  the 
nan,  hy  whatever  process  the  iron  may  be  worked. 
Unsound  points  in  hand-made  nails  are  of  frequent 
occm-rence,  not  from  the  quality  of  the  iron,  nor, 
indeed,  from  want  of  skill  in  worlung  the  iron, 
but  from  want  of  judgment  in  heating  it,  the  rods 
being  frequently  overheated  or  burnt — not  suffi- 
ciently, perhaps,  to  destroy  the  body  of  the  nail ; 
but  when  the  farrier  has  to  hammer  a fine  point  to 
the  nail  for  drivuig,  the  iron,  instead  of  coming  up 
sharp  and  sound,  becomes  rough  and  spongy,  and, 
under  a powerful  lens,  will  appear  like  a coarse 
brush,  and  the  nail  is  said  to  be  hollow-pointed. 
Now,  as  we  have  also  to  heat  the  rod,  it  may  be 
fauly  asserted  that  we  rmi  the  same  risks  ; but  I 
wish  to  show,  and  that  in  a few  words,  that  this  is 
not  the  case,  and  the  reason  that  it  is  not  is,  that 
we  are  able  to  employ  for  the  heating  of  om-  rods 
a Siemens  fm-nace.  It  is  quite  unnecessary  here  to 
describe  this  valuable  furnace,  and  I will  only  show 
how  the  u'on  cannot  be  burnt.  For  our  purpose  we 
keep  the  gases  in  the  furnace  in  a reducing  state,  and, 
owing  to  the  non-oxidising  nature  of  the  flame,  it  is 
impossible  to  burn  the  iron  ; melt  it  we  may,  burn 
it  we  cannot.  This  statement  is  the  result  of  ex- 
periment ; we  have  overheated  our  rods  until  a 
portion  has  melted  away,  and  those  rods,  when 
rolled,  have  produced  perfectly  sound  u-on,  un- 
injured in  every  respect  as  to  quality,  but  reduced, 
of  course,  in  weight. 

With  the  exception  of  the  annealing  and  colour- 
ing (to  which  I shall  ju’esently  refer)  this  rolling  of 
the  rod  is  the  only  part  of  our  process  in  which  the 
iron  is  worked  hot. 

The  flat  rods,  six  in  number,  are  jdaced  in  a 
Siemens  furnace,  which  is  lcej)t  at  an  exceedingly 
high  temperature,  and  in  which  the  rods  are 
brought  to  a welding  heat  in  about  30  seconds.  In 
this  state  they  are  withdrawn  from  the  furnace,  and 
tossed  in  quick  succession  down  an  inclined  taper- 
mg  shoot,  which  communicates  with  the  rolling 
mill.  The  rods  slide  down,  of  course,  on  their  flat 
side,  but  are  required  to  enter  the  rolls  on  their 
edge.  On  ariving  at  the  rolls,  and  about  their 
centre,  which  they  must  unerringly  strike,  they 
come  in  contact  with  the  edges  of  the  rolls,  which 
are  bevelled  on  the  periphery,  and  by  this  arrange- 
ment the  rolls  at  once  turn  the  rod  on  its  edge, 
and  carry  it  through  the  mill  at  a speed  of  1,000 
feet  per  minute.  The  rolling-mill  has  a solid  cast- 
ing for  its  base  and  standards,  in  these  are  fitted 
the  bearings,  which,  you  will  observe,  are  of  con- 
siderable length.  Eunning  on  those  bearings  are 
the  shafts  of  the  mill,  made  of  steel ; to  these  shafts 
the  rolls  are  fixed  by  means  of  keys  and  nuts ; the 
lower  shaft  is  driven  by  a coupling  attached  at 
one  end,  the  opposite  end  of  both  upper  and  lower 
sliafts  having  a pinion  keyed  on,  so  that  the  upper 
shaft  is  driven  by  the  lower  one. 

The  roll  on  the  lower  shaft  is  perfectly  plain,  and 
of  a width  that  exactly  corresponds  to  the  roll  on 


the  upper  shaft ; the  upper  roll,  however,  has  a 
number  of  recesses  formed  at  intervals  on  its  surface, 
which  correspond  to  the  bulbs  on  the  rods  when 
they  leave  the  mill  (each  bulb  or  projection  after- 
wards becomes  the  heads  of  two  nails),  also  between 
the  recesses  on  the  roll  that  form  these  future  heads. 
The  space  on  the  surface  of  the  roll  produces  the 
shank  of  the  nails,  and  this  space  is  turned  of  such 
an  eccentric  form,  that  the  requu-ed  taper  of  the  nafl. 
from  head  to  point  is  attained.  Each  of  these  rolls, 
which  is  only  the  requmed  width  of  the  nail,  is  solid 
on  to  a collar  or  flange,  the  side  of  the  upper  roll 
having  its  bearing  against  the  solid  flange  of  the 
lower  roll,  and  the  bottom  roll  bearing  against  the 
flange  of  the  upper  roll ; but  the  tendency  of  the 
iron,  when  passing  through  the  rolls,  is  to  separate 
the  rolls,  and  into  the  aperture  thus  created  the 
iron  for  a certainty  enters,  and  though  the  aperiure 
may  be  so  fine  that  it  cannot  be  discerned  or 
guaged,  the  h-on,  when  delivered,  has  on  it  a fine 
fin  or  feather.  To  obviate  this  defect,  on  the  bottom 
shaft  an  u’on  collar  is  placed,  against  which  the  back 
of  the  top  roller  woiks,  and  is  thus  prevented  from 
spreading  in  the  horizontal  dmection,  and  causing 
the  fin  on  the  rod.  These  rolls  are  lurches  in  diameter, 
and  travel  at  the  rate  of  c40  revolutions  per  minute. 
To  assist  the  iron  freely  leaving  the  rolls,  at 
all  times  a stream  of  coal  tar  is  kept  constantly 
running  on  the  rolls,  which,  falling  while  the  hot 
rod  is  passing  through,  creates  a carbonaceous 
deposit  upon  the  rolls,  protecting  them  thereby 
from  any  friction  that  might  be  caused  by  the  iron 
in  its  trairsit  through,  and  thus  preventing  wear, 
in  addition  to  which,  the  tar  also  forms  a lubricant 
between  the  rolls  and  flanges,  and  prevents  their 
heating  to  any  appreciable  extent.  One  ton  of 
rods  is  rolled  in  nine  hours  by  two  men  and  three 
boys,  the  two  men  being  required  to  feed  the  mill 
from  the  furnace,  and  the  boys  to  straighten  the 
rods  as  they  leave  the  mills,  and  deposit  them  m 
troughs  to  be  removed  to  the  next  machine. 

The  second  machine  consists  simply  of  a pair  of 
plain  rolls,  two  feet  diameter,  between  which  the 
rods  are  passed,  that  the  bulbs  or  projections 
which  are  now  flat  may  be  reduced  to  a form 
nearly  square,  and  somewhat  nearer  the  form  re- 
quired for  the  head.  This  machine  is  worked  by 
two  girls.  The  third  machine  is  the  cutting 
machine.  This  consists  of  a frame,  through  the 
centre  of  which  jrasses  a shaft,  having  at  one  end 
driving  xmlleys,  at  the  other  a slide,  which  receives 
a reciprocating  motion  from  a crunlc  pin  on  the  end 
of  the  shaft.  By  this  machine  the  rod  is  divided  into 
nail  blanks.  The  cutters  are  so  arranged  Ijhat  at  each 
descent  of  the  slide  two  blanks  leave  the  rod. 
There  are  two  pairs  of  cutters,  one  pair  dividing  the 
bulb  in  the  centre,  thus  forming  two  heads,  while, 
at  the  same  time,  the  other  pair  of  cutters 
separate  the  tw'o  shanks  at  an  angle  required  to 
produce  the  taj)ering  point  of  the  nail ; and  should 
any  slight  discrepancy  occur  in  the  length  of  the 
rods  between  the  heads,  so  that  the  shanks  would 
turn  out  of  various  lengths,  a third  pair  of  cutters 
descends  simultaneously  with  the  other  two,  and 
thus  removes  any  excess  of  length. 

When  separated  from  the  rods,  the  nail  blanks 
remain  on  the  machine,  and,  to  remove  them,  a re- 
ciprocating arm,  worlung  alternately  with  the 
cutters,  pushes  the  blanlcs  down  an  incline  into  re- 
ceiving boxes.  The  machine  is  worked  by  a young 
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■woman,  who  cuts  32,000  nail  blanks  per  day.  The 
nail  blanks  at  this  stage  have  a somewhat  rough 
appearance,  from  the  scale  on  the  surface,  as  also 
from  a sharp,  and,  to  a slight  extent,  a rugged, 
edge.  To  remove  the  injury  in  the  wear  of  the 
subsequent  machines  that  might  bo  caused  by  this 
scale  and  rough  surface,  the  nail  blanks  are 
placed  m a revol’Hng  rumbler,  which  is  nothing 
more  than  a plain  iron  cylinder  three  feet  in 
diameter,  and  into  which  one  ton  of  nail  blanks  is 
placed,  and  left  there  untd,  by  mutual  friction,  they 
acquire  a perfectly  smooth  surface,  and,  at  the  same 
time,  the  point  comes  into  a slight  share  of  im- 
provement, its  sharpness  being  rounded  off  and 
smoothed.  Thus  clean  and  smooth,  the  blanks  are 
passed  on  to  the  heading  machine,  where  the  heads 
arc  formed  into  the  counter-sunk  shape  required. 
This  machine  consists  of  two  vertical  frames,  be- 
tween which,  and  near  the  base,  revolves  a die 
roller ; this  roller  contains  twelve  pairs  of  dies, 
ha-ving  an  intermittent  motion  comunmicated  by  a 
ratchet  rod  connected  to  an  eccentric  on  the 
driving-shaft  of  the  machine.  In  these  dies  the 
nail  blanlc  is  placed  as  the  roller  revolves,  and  as 
the  dies  rise  towards  their  top  centre,  they  are 
forced  together  by  means  of  a pair  of  grippers 
attached  to  levers  at  either  side  of  the  machine, 
and  thus  the  nail  blank,  which  dropped  loosely  into 
the  dies,  is  now  firmly  held,  while  the  vertical 
plunger,  which  contains  the  heading  punch,  de- 
scends, and  forces  the  head  of  the  nail  blank, 
which  projects  some  half-inch  out  of  the  dies, 
dorm  into  the  dies,  thus  bringing  the  lump  of  ii-on 
— now  about  three-sixteenths  of  an  inch  square 
and  half  an  inch  long — into  a tapering  or  coimter- 
stmk  form.  The  roller,  to  enable  the  top  die  to 
perfoim  this  operation,  waits  an  instant,  and  then 
continuesits rotation,  and,  as  the  plmiger  withitstop 
die  ascends,  the  pair  of  dies  in  the  roller  are  simul- 
taneously loosened,  so  that  as  the  roller  revolves,  the 
nails  drop  from  the  dies, the  diesbeingloosenedby  the 
levers,  and  advanced  by  the  ratchet  motion.  While 
this  is  going  on  the  dies  following  are  being  sup- 
i:)lied  with  nail  blanks,  and  so  the  operation  is 
continued.  It  may  be  added  that  should  the  blanks 
refuse  to  leave  the  dies,  as  they  occasionally  do  ui 
consequence  of  the  heavy  pressure  that  has  been 
put  upon  them,  a mechanical  hammer  is  provided, 
which  smartly  tapping  the  dies,  the  blank  im- 
mediately leaves  its  position.  This  machine  is  also 
attended  by  a young  woman,  who  feeds  it  with 
2o,000  nails  per  day. 

The  headed  blanks,  in  consequence  of  being 
pressed  cold,  are  rendered  somewhat  hard  in  the 
head ; it  is  therefore  necessary,  before  they  enter 
the  next  machine,  to  amreal  them  in  a muffle, 
worked  similarly  to  our  other  furnaces  on  Siemens’ 
regenerative  principle.  The  blanks  are  allowed  to 
cool  very  slowly  in  the  pots,  thus  becoming  ex- 
ceedingly ductile. 

We  have  now  arrived  at  the  last  mechanical 
process  in  which  the  form  of  nail  is  finished.  This 
machine  is  similar  in  type  to  the  heading  machine 
last  described,  its  motions  being  communicated  by 
a shaft  passing  through  bearings  at  the  upper  part 
of  two  side  frames ; a cam  upon  this  shaft  works 
a central  plunger,  the  lower  part  of  which  contains 
the  top  die,  and  which,  being  the  required  form, 
acts  upon  the  front  or  face  of  the  nail ; there  arc 
also  two  lateral  dies  which  give  the  nail  the  required 


shape  on  the  sides.  These  dies  are  fixed  in  slides,  re- 
cei'ving  motion  by  means  of  levers  from  arms  fixed  to 
the  plunger,  and  acting  on  the  levers  by  frictionrolls. 
The  die  forming  the  back  of  the  nail  is  a chilled  cast- 
iron  table,  in  which  are  twelve  studs  ; this  table  or 
roller  has  an  intermittent  motion,  communicated 
by  a ratchet  from  the  dri-ving  shaft  at  one  side  of  the 
machine.  The  headed  blanks  are  j)laced  on  the  roller 
with  their  heads  resting  against  the  studs,  the 
roller  carrying  them  forward,  and  bringing  them  to 
their  position  exactly  beneath  the  upper  die,  where 
they  remain  while  the  plunger  descends,  and  the 
lateral  dies  operate  on  the  sides  of  the  blank ; these 
lateral  dies,  after  this  their  first  operation  on  the 
side  of  the  blank,  now  parbially  retire,  while  the 
plunger,  •with  the  top  die,  passing  down  between 
them,  shapes  the  nail  on  its  face,  then,  as  the 
plimger  rises,  the  lateral  dies  again  come  forward, 
jrressing  the  blank  a second  time  on  its  side,  and 
finishing  the  shaping  as  the  roller  or  die-table  re- 
volves with  a ratchet  motion;  the  nail  (for  it  is  no 
longer  a blank)  drops  by  gra-vity  at  the  opposite 
side  of  the  machine.  Again,  this  machine,  Like  the 
others,  is  worked  by  a young  Avoman,  the  daily 
production  being  about  21,000  nails.  The  me- 
chanical operations  are  now  comxdeted,  but  jrre- 
viously  to  sending  the  nads  into  the  market,  they 
require  a final  tempering  and  coloiuing.  This  is 
done  by  heating  them  in  enclosed  pots  in  the  an- 
nealirrg  muffle,  and  AvithdraAving  them  at  a bright 
red  heat,  after  Avhich  they  are  spread  over  a large 
floor,  Avhere  they  are  left  to  cool. 

This  last  operation  gives  to  the  nails  their  proper 
amount  of  rigidity,  Avhile  they  retain  that  perfect 
ductility  they  acquired  in  the  first  operation  at  the 
rolling-mill.  It  also  ^rrodirces  uporr  the  nails  a 
coating  of  oxide,  termed  scale,  preventing  rust, 
and  gives  to  them  a good  coloru-  and  marketable 
a^ryiearance. 

The  nail  is  now  completed,  and  ready 
final  pointing,  which  it  is  to  receive  at  the  hand  j 
of  the  farrier  j>revious  to  being  driven  into  the 
horse’s  hoof. 

Before  you  are  a nmnber  of  tests,  bearing,  we 
think,  am^rle  testimony  to  the  quality  of  the  nail. 
It  may  be  thought  that  these  samx>les  are  easily 
Xrrexrared  for  an  occasion  bke  the  j)rcsent,  but  I 
think  an  insj)ection  of  them  (Avhich  I invite)  aatII 
conAunce  any  one  that  it  AA'ould  not  be  easy  to  jrre- 
jrare  such  samj)les  from  bad,  or  indeed  slightly 
inferior,  quality  of  material ; nay,  I AAill  go  so  far 
as  to  say  it  camiot  be  done.  It  is  imj)ossible  to 
select  nails,  especially  to  test  in  this  Avay,  in  conse- 
quence of  all  our  nails  being. the  same.  These 
nails,  tested  as  you  see,  are  taken  from  the  bulk, 
and  there  are  other  irails  here  not  tested,  and 
should  any  yiersons  desire  to  have  those  tested  in  a 
similar  manner,  he  may  take  aAvay  a few  for  that 
Xrurpose. 

The  nails  tested  have  all  been  worked  cold  ; the 
shaidis  that  arc  beaten  out  are  as  thin  and  sormd  on 
the  edge  as  the  blade  of  altnife — no  crack  whatever ; 
others  are  tAvisted  into  sci’caa^s,  others  are  pointed 
and  clinched,  as  they  Avould  be  AA'hen  in  the  horse’s 
hoof ; and  on  the  bend  or  angle  they  have  been 
draAAui  out  cold  and  xiointed,  the  x^oint  coming  OAit 
sharp  and  solid  from  the  very  bend.  We  thmk  we 
are  speaking  quite  AA'ithin  the  bmits  of  truth  Avhen 
we  say  that  the  quality  of  tins  ii'on  cannot  be  sm-- 
passed,  and  is  not  produced  elsewhere  in  this 
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country.  Wo  attribute  its  perfection  to  three 
causes  ; — First,  it  is  the  best  Swedish  charcoal  iron ; 
secondly,  it  is  heated  in  the  Siemens  furnace  ; and 
lastly,  and  certainly  not  the  least  important,  it 
passes  through  our  rolling  mill,  already  described. 

In  conclusion,  I beg  to  thank  you,  Mr.  Chairman 
and  gentlemen,  for  the  honorir  you  have  done  me 
in  so  attentively  and  patiently  following  me 
throughout  this  paper,  and  I trust  you  will  as 
kindly  forgive  the  blemishes  you  may  have  noticed, 
and  attribute  them  to  what  may  have  been  apparent 
to  you — some  want  of  experience  in  addressing  a 
meeting  like  the  present. 


Specimens  of  the  various  bars  and  nails  in  the 
different  stages  of  their  manufacture  were  then 
handed  round  to  the  members. 


DISCUSSION. 

The  Chairman  said  he  hoped  there  were  gentle- 
men in  the  room  who  were  sufficiently  interested  in  the 
question — and  indeed  everyone  who  kept  a horse  was 
deeply  interested  in  it — who  would  give  the  meeting  the 
results  of  their  experience  in  the  subject  before  them 
and  of  the  art  of  manufacturing  nails  for  horse-shoes 
generally. 

Mr.  Wilson  said  there  was  little  to  add  to  the  paper, 
hut  that  the  name  of  the  engineer  who  assisted  to  bring 
this  beautiful  machinery  to  perfection  had  not  been 
mentioned.  He  was  not  certain  whether  this  machinery 
was  the  same  as  what  had  been  constructed  by  Mr. 
Jabez  James,  of  Lambeth.  If  it  was  the  same,  it  was 
only  due  to  him  that  his  labours  should  be  mentioned 
and  his  services  in  connection  with  it  recognised.  He 
made  the  remark  entirely  of  his  own  accord. 

The  Chairman  remarked  that  if  there  were  any  gentle- 
men acquainted  with  the  process  needful  for  the  shoeing 
of  horses,  perhaps  they  would  kindly  criticise  these  nails. 
If  they  could  suggest  any  way  in  which  they  could  be 
improved,  or  if  they  could  point  out  any  defects,  they 
would  be  conferring  a henetit,  not  only  upon  the  essayist, 
with  regard  to  this  particular  manufacture,  but  upon 
society  in  general.  He  thought  there  w'as  something 
very  remarkable  about  the  ductility  as  well  as  the  useful- 
ness of  the  nails.  There  was  one  question  which  must 
have  presented  itself  to  the  minds  of  most  of  them,  as  it 
did  to  his.  In  the  ordinary  mode  of  making  the  nails, 
even  from  the  best  of  iron,  it  was  usual  to  allow  a blast 
of  air  to  fall  upon  the  iron,  so  as  to  promote  a chemical 
change,  which  has  always  been  thought  to  be  highly 
beneficial  to  the  iron.  There  was  an  entire  absence  of 
that  in  the  process  before  them ; and  the  question  he 
should  like  answered  was  how  far  the  absence  of  this  was 
likely  to  be  beneficial  or  injurious  to  the  progress  of  the 
manufacture.  Hitherto  it  had  been  thought  beneficial, 
and  it  must  he  within  the  knowledge  of  many  of  them 
that  that  was  the  usual  mode  in  which  nails  of  this 
character  were  made. 

Mr.  Botly  said  he  should  like  to  know  whether  these 
nails  were  applicable  to  every  manufacture  of  horse-shoe. 
Because  first  they  had  the  old  one,  requiring  eight  nails 
to  each  shoe  ; then  they  had  another,  requiring  no  nails 
at  all;  and  then  they  had  another  improved  shoe,  where 
there  -were  only  five  nails  required.  There  was  Gray’s 
patent,  and  tw’o  or  three  others.  He  presumed  they 
would  be  applicable  to  every  description  of  shoe.  The 
machinery  which  had  been  described  to  them  was  ex- 
ceedingly fine,  and  of  beautiful  construction  as  well  as 
of  great  ability.  Another  question  was  this.  In  the 
winter,  when  snow  or  ice  was  on  the  ground,  our  horses 
were  “ roughed  were  these  nails  applicable  to  that 
operation,  which  the  blacksmith  generally  performed  to 


prevent  the  horses  f dling  ? As  to  the  excellence  of  the 
iron  used,  he  could  speak  to  that  himself.  Swedish  iron, 
was  superior  to  everything  that  could  be  got  from  any 
quarter.  It  was  the  most  superior  of  all  in  its  toughness, 
and,  indeed,  in  every  way. 

Mr.  Broderick  said  he  had  heard  it  stated,  but  he  did 
not  know  it  of  his  own  knowledge,  that  farriers  could 
not  use  the  nails — that  no  amount  of  hammering  would 
make  them  sufficiently  hard  at  the  points  to  go  into  the 
hoof.  He  would  like  to  know  whether  this  complaint 
had  been  heard  of,  for  that  was  most  important. 

Mr.  Cattrall  had  examined  the  nails  which  had  been 
made  both  by  hand  and  by  machinery,  and  he  had  come 
to  the  conclusion,  as  far  as  the  short  space  of  time  he 
had  had  to  examine  them  enabled  him,  that  those  made 
by  machinery  were  very  much  superior  to  those  that 
were  hand-made,  not  only  in  a chemical  point  of  view, 
hut  also  in  a mechanical.  lie  considered  that  the  very 
fact  of  the  influence  of  the  oxygen  from  the  use  of  the 
blow-pipe  upon  the  hand-made  nails  was  such  that  you 
got  a chemical  change  which  was  in  no  way  calculated 
to  give  elasticity  and  toughness  to  the  nails.  There  was 
a chemical  reaction  which  took  place  on  the  surface  of 
the  nail,  and  the  chloride  and  the  oxide  of  iron  were  pro- 
duced in  a more  condensed  and  solid  form  ; whereas  in 
the  machine-made  form  that  was  avoided.  Consequently 
a tougher  nail  was  produced,  and  the  quality  of  the  nail 
was  more  tully  established,  and  therefore  much  superior 
to  the  nail  made  by  hand.  With  regard  to  the  point 
of  the  nail,  the  machine-made  nail  appeared  to  him 
to  be  somewhat  finer  in  appearance  than  the  hand- 
made ; but  nevertheless,  if  the  quality  of  the  iron  was 
superior  to  the  hand-made  nail,  he  was  apprehensive — 
and  he  had  come  to  that  conclusion  from  a very  long 
and  extensive  practice  in  the  trade — that  it  would  not 
require  so  much  labour  by  the  farrier  who  had  to  point 
it.  He  should  like  very  much  to  give  the  nails  a fair 
practical  trial  at  one  of  his  own  forges,  and  he  should 
then  be  in  a position  to  speak  more  fully  as  to  their  real 
value. 

Mr.  Stanley  thought  it  would  be  better  for  some  one 
to  speak  who  had  used  them.  He  had  tried  some  of 
them,  and  found  them  rather  too  soft.  The  farrier 
could  not  hammer  them  hard  enough  to  stand  against 
the  horn ; whether  that  could  he  remedied  he  did  not 
know.  The  quality  of  the  iron  appeared  to  him  to  be 
almost  too  soft. 

The  Chairman  asked  what  was  the  process  of  hammer- 
ing. 

Mr.  Stanley  replied  that  it  was  the  use  of  a small 
hammer  upon  them  on  a very  small  anvil,  prior  to 
driving  them  into  the  foot. 

Mr.  Bollar  said  he  was  able  to  speak  practically  on 
the  subject.  Last  week  the  firm  of  Messrs.  Moser  sent 
him  forty  of  the  nails.  He  carefully  examined  them, 
and  had  one  of  his  horses  shod  with  them.  It  was  only 
fair  to  the  general  body  of  nail-makers  that  he  should 
emphatically  contradict  the  statement  made  in  the  paper 
with  regard  to  the  class  of  nails  generally  used.  The 
point  of  the  nail  was  a very  important  part  of  it,  and 
he  found  five  of  the  nails  sent  him  pointed  “ loose.”  In 
the  hand-made  nails  in  general  use  there  was  not  one 
“loose”  pointed  nail  in  every  hundred.  That  he  could 
say  from  his  own  practic.al  experience.  The  meaning  of 
“pointiiig”  was  the  getting  rid  of  the  scale  and  getting  it 
ready  to  go  into  the  horse’s  hoof.  The  machine-made 
nails  “buckle,”  and  in  the  fore-foot  of  the  horse  into, 
which  they  were  driven  several  of  the  points  would  not 
come  out.  He  saw  the  horse  shod,  and  saw  the  practical 
defects.  As  to  the  wearing,  he  could  not  tell  yet,  as  it 
had  been  only  done  four  days.  He  thought  there  was 
a defect  in  the  ujaking  of  the  nail,  the  iron  being  simply 
rolled.  Judging  Irom  a common-sense  view  of  the 
matter,  he  thought  the  machinery  did  not  supply  to  the 
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iron  what  was  required  to  give  to  it  the  necessary  stiff- 
ness. The  machine  made  nails  were  like  those  hand- 
made-mils in  the  making  of  which  the  blow-pipe  had 
been  too  freely  used.  They  were  not  stiff  enough.  The 
appearance  of  the  nails  was  everything  that  was  wanted, 
as  far  as  appearance  went. 

Mr.  Chapman  said  he  should  like  to  ask  the  last 
speaker  whether  the  nails  made  by  hand  were  not 
annealed  ? 

Mir.  Dollar  said  they  were  not  annealed  at  all.  They 
liked  to  get  the  iron  to  a certain  temperature — what  they 
termed  a low  welding  heat.  Then  the  iron  was  worked 
as  quickly  as  possible,  and  laid  down  at  red  heat  and 
allowed  to  cool.  They  then  scaled  well,  and  if  made 
from  the  best  Swedish  iron,  they  had  a nice  white,  silvery 
appearance.  If  made  too  warm  under  the  blow-pipe, 
the  scale  came  off  and  they  had  a nasty  blue  colour. 

A Gentleman  inquired  whether  the  hand  and  the 
machine  nails  were  made  of  the  same  iron  f 

Mr,  Dollar  said  they  tried  to  get  Swedish  iron,  and 
he  believe  1 that  in  the  manufacture  of  a good  article 
nailers  would  work  nothing  else.  What  they  had  to  com- 
plain of  in  the  trade  was,  that  they  got  nails  not  badly 
made,  but  of  an  inf-rior  description  of  iron.  There  were  a 
great  many  little  men  in  the  trade,  and,  of  course 
— when  there  was  something  like  £6,  or  even  £8,  a 
ton  difference  in  the  price  of  English  and  Swedish  iron 
nail-ro  1,  these  nails  being  made  out  of  doors — the  men 
were  in  the  habit  of  employing  inferior  English  instead 
of  the  best  Swedish  iron,  which  had  been  given  out  to 
them  for  working. 

Mr.  Smart  inquired  whether  the  best  rod-iron  was 
hammered  out  cr  rolled  out  ? lie  had  seen  the  process 
of  hammering  out  iron  by  machinery,  and  he  believed 
that  the  iron  so  produced  was  very  superior  to  that 
which  was  rolled.  If  that  was  the  case,  he  did  not  see 
why  machinery  should  not  be  so  constructed  as  to  hammer 
it  through  instead  of  rolling  it  out.  It  appeared  to  him 
also  that  the  rod  was  rather  thin  for  its  length,  and  if  it 
were  made  slightly  stouter  there  might  he  more  ham- 
mering afterwards,  which  would  tend  to  strengthen  it. 

Mr.  Moser  said  he  would  venture  to  reply  to  one  or  two 
of  the  speakers.  The  fir-st  gentleman  remarked  that  the 
names  of  the  engineer  had  been  omitted.  All  he  had  to 
say  on  that  pniut  was  that  Mr.  .Tames  entered  into  a 
■contract  to  make  the  cutting  machine  according  to  the 
drawing  furnished  to  him.  Mr.  James  had  nothing  to 
do  with  the  making  of  the  process  whatever.  He  had 
nothing  whatever  to  do  with  the  inventing  of  the  cutting 
machine,  and  nothing  to  do  with  any  other  portion.  He 
had  the  drawing  furnished  to  him,  and  he  sent  it  home 
in  due  course,  and  the  work  was  finished  in  first-class 
style. 

After  some  remarks  by  several  speakers  on  the  different 
juices  of  hand  and  machine-made  nails,  and  the  discount 
that  could  be  respectively  allowed. 

The  Chairman  called  upon  Mr.  Huggett  to  reply. 

Mr.  Huggett  said  that  with  regard  to  Mr.  James 
assisting  to  bring  out  the  invention,  he  manufactured 
the  cutting-machine  only,  and  did  it  in  his  usual  high- 
class  way.  He  also  made,  at  the  earlier  stages,  a rolling- 
mill  for  them,  which  did  not  succeed,  although  it  was 
entirely  in  accordance  with  their  own  drawings. 
But  he  had  done  nothing  fur  them  except  in  accord- 
ance with  their  drawings.  The  second  speaker,  Mr. 
Body,  wished  to  know  if  all  kinds  of  nails  could  he 
made  under  this  process.  There  was  a card  fixed 
on  the  wall,  containing  the  various  sizes  and  descrip- 
tions of  nails,  which  would  be  sufficient  to  prove 
that  they  could  make  any  form  of  nail.  There  was 
the  French,  Austrian,  shoulder,  horse,  and  others.  The 
thir  I speaker  made  some  observations  as  to  the  nails 
being  s ift.  When  they  first  sent  round  a large  number 
of  samples',  they  had  all  sorts  of  complaints'  that  the 


nails  were  too  hard,  too  soft,  too  thick,  and  too  thin.  In 
fact,  the  list  of  complaints  of  that  kind  would  scarcely 
he  credited.  On  the  other  hand,  they  had  a large  num- 
ber of  reports,  and  the  largest  number  by  far  were  quite 
favourable  to  their  nail.  Gentlemen  who  had  used  their 
nails  had  ordered  them  over  and  over  again.  In  the  first 
instance  some  of  the  nails  were  too  soft,  but  they  found 
after  the  reports  came  in  that  they  could  remedy  that  to 
any  point  they  pleased  in  the  final  colouring,  and  tem- 
pering. and  heating,  which  was  done  in  closed  pits,  and 
the  nails  were  then  taken  out  and  spread  on  a floor.  By 
heating  thenr  to  a pretty  red  heat,  one  degree  of  hard- 
ness was  obtained,  and  by  a lower  heat  a softer  degree 
was  obtained,  and  the  action  of  the  oxygen  upon  the 
nails  at  the  various  heats  produced  a harder  or  a softer 
nail,  and  the  nails  that  they  had  manufactured  and 
coloured  to-day  were  as  nearly  as  possible  the  proper 
temperature,  so  that  he  would  not  say  but  what  it  might 
have  been  so  in  the  first  instance ; it  was  not  so  now. 
As  regards  the  pointing,  they  really  required  less  point- 
ing than  the  hand-made  nails.  He  believed  there  was 
not  one  veterinary  surgeon  who  would  not  say  that  he 
often  found  it  necessary  to  knock  off  the  point.  He  be- 
lieved that  even  to  shoe  one  horse  one  could  scarce^  go 
through  that  operation,  taking  the  thirty-two  nails, 
without  knocking  off  more  than  one  point.  Their 
nails  were  better  to  work  upon,  because  they  were  a 
little  thicker  at  the  point.  Mr.  Dollar  was  unfavour- 
ably impressed  on  several  accounts.  He  had  had  a 
horse  shod  with  them,  and  he  stated  that  five  nails  were 
loose  at  the  point.  How,  in  pointing  these  nails  a little 
experience  was  required  in  the  manipulation  hy  the  man 
who  pointed  them.  Of  course,  it  was  impossible  to 
make  them  absolutely  the  same  as  those  made  by  hand, 
although  they  had  approached  it.  Their  nail  did  not 
require  hitting  quite  so  hard.  It  required  striking  more 
lightly,  and  by  that  means  he  felt  sure  they  would 
not  find  one  in  a hundred  had.  He  also  went 
into  the  question  of  the  iron  rolled  not  being  so 
stiff  as  the  iron  hammered.  The  iron  which  was 
used  hy  the  hand-made  maker,  as  had  been  already 
stated,  had  a blast  of  air  allowed  to  play  upon  the  point 
of  the  nail,  and  he  objected  to  too  much  of  this  oxygen. 
That  did  the  nail  no  harm  at  all.  The  only  action  it  had 
was  that  the  blast  of  air  kept  the  iron  hotter  while  it  was 
being  hammered  out — consequently  the  nail  came  out 
and  was  dropped  into  the  box  hotter  than  if  it  had  no 
blast  upon  it.  The  iron  itself  was  no  worse  at  all.  The 
onljf  reason  for  its  coming  harder  was,  that  the  hammer- 
ing it  at  a lower  heat  had  a tendency  to  injure  the  iron, 
making  it  brittle  instead  of  ductile.  He  also  spoke  of  the 
way  in  which  the  iron  was  changed  by  the  smaller  makers. 
Oonsequenti}^  the  hand-made  nail  was  likelj'  to  ho  made 
of  inferior  iron  ; but  they  were  not  likely  to  run  any  risk 
of  deterioration.  Another  gentleman  raised  a question  of 
rolled  versus  hammered  iron.  They  obtained  the  best 
iron  that  could  he  obtained  ; they  bought  the  finest 
Swedish  iron  that  could  be  o'litained.  They  had  testi- 
monials from  all  parts.  He  would  add  that,  hy  the 
new  process,  nails  could  he  made  of  any  degree  of  stiff- 
ness or  durability,  without  becoming  brittle.  If  a sample 
were  sent,  he  would  engage  to  turn  out  a batch  of  nails 
of  precisely  the  same  temper. 

The  Chairman  said  it  rested  with  him  to  ask  the  meet- 
ing for  their  thanks  to  Mr.  Huggett  for  his  valuable 
paper,  but,  before  doing  so,  it  might  he  well,  perhaps,  to 
suggest  an  answer  to  a question  that  had  been  put, 
namely,  why  the  blow-pipe  was  used  on  those  nails 
which  were  hand-made,  and  what  the  effect  of  dis- 
pensing with  it  was  likely  to  have.  The  blow-pipe 
was  used,  as  they  knew,  for  the  purpose  of  main- 
taining the  heat  during  the  process  of  its  use.  It  was 
liable  to  oxidize  the  nail  parll}'.  If  there  was  any  one 
present  at  all  connected  with  welding  operations,  he 
would  know  it  was  wanted  to  prevent  that  oxllation  ; 
it  was  necessary  to  form  a kind  of  gloss  over  the  iron 
thrown  off,  so  as  to  keep  the  oxidation  from  the  piece  of 
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^ron  to  be  welded.  It  struck  him,  theoretically,  the  dis- 
pensing with  this  blow-pipe  arrangement  was  likely  to 
produce  a very  satisfactory  result,  because  there  would 
be  no  liability  for  particles  of  oxide  of  iron 
entering  into  the  point.  As  to  the  hammering  of 
the  points,  clearly  they  were  prepared  by  a different 
manufacture,  and  would  require  a different  scale.  Only 
experience  could  determine  what  that  mode  should  be. 
Every  one  was  familiar  with  the  working  of  steel,  and 
that  steel  purchased  in  two  different  shops  might  require 
two  different  treatments  ; and  it  was  very  frequently 
found  that  what  was  called  the  same  steel,  purchased  at 
intervals  of  two  or  three  weeks,  must  be  treated  dif- 
ferently. As  to  the  hammering,  any  one  who  at  all 
understood  the  question  would  see  that  these  would 
probably  require  a lighter  blow  than  the  others,  from  the 
process  by  which  they  had  been  made. 

A vote  of  thanks  was  then  given  to  the  lecturer,  and 
the  proceedings  closed. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


The  Committee  on  Steel  as  Applied  to  Eailway  Pur- 
poses met  for  the  first  time  on  Thursday  afternoon,  at 
Stanhope-lodge,  Kensington- gore,  Mr.  John  Eams- 
bottom  being  in  the  chair,  and  the  following  members 
being  present: — Mr.  W.  Adams,  Mr.  W.  G.  Beattie,  Mr. 
A.  McDonnell,  Colonel  C.  S.  Hutchinson,  E.E.,  Mr.  F. 
W.  Webb,  and  Lieut.-Col.  E.  H.  Eich,  E.E.  Mr.  Cole, 
C.B.,  and  Captain  Grover,  E.E.,  attended  the  meeting. 
The  Committee  consideied  the  objects  and  scope  of  the 
proposed  Exhibition,  and  agreed  to  notify  them  to  the 
principal  manufacturers  of  steel  tyres,  rails,  axles, 
springs,  girders,  &c.  They  recommended  that  sufficient 
space  should  be  allotted  to  the  London  and  North- 
Western  Eailway  Company  for  a complete  representa- 
tion of  the  steel  products  of  the  Crowe  works.  Among 
the  promised  objects  were  instanced  a curious  American 
steel  fire  box,  and  a Bessemer  steel  rail  30  feet  long, 
which  was  in  the  International  Exhibition  of  1862,  and 
has  since  been  continuously  used  at  Crewe  without  turn- 
ing. It  was  suggested  that  specimens  of  steel  which  had 
stood  work  would  be  peculiarly  interesting.  It  was 
stated  that  the  Society  of  Arts  has  offered  a large  gold 
medal  for  the  best  specimen  of  steel  in  next  year’s  Inter- 
national Exhibition.  The  Committee  adjourned  till  the 
7th  January.  1873. 


The  first  meeting  of  the  Committee  on  Class  10,  Sur- 
gical Instruments  and  Appliances  for  the  London  Inter- 
national Exhibition  of  1873,  was  held  at  three  p.m.,  on 
Tuesday,  the  26th  November,  at  the  offices  in  Stanhope- 
lodge,  Kensington-gorc  ; Mr.  Cmsar  H.  Hawkins, 
F.E.S.,  was  voted  to  the  chair ; and  among  those 
present  were,  Mr.  J.  Hilton,  F.E.S. ; Mr.  Prescott  G. 
Hewett ; Mr.  E.  Quain,  F.E.S.  ; Mr.  W.  White  Cooper  ; 
Mr.  J.  Luke,  F.E.S. ; Mr.  T.  W.  Nunn ; Mr.  E.  Saun- 
ders ; Dr.  G.  T.  Gream ; Dr.  W.  S.  Playfair,  and  Dr. 
H.  J.  Domville,  C.B. 

Captain  G.  E.  Grove,  E.E.,  acted  as  secretary  to  the 
Committee,  and  Mr.  H.  Cole,  C.B.,  was  present  as  the 
representative  of  her  Majesty’s  Commissioners  for  the 
Exhibition  of  1851,  under  whose  auspices  the  current 
series  of  Annual  International  Exhibitions  is  being 
carried  on  at  South  Kensington. 

The  Committee  was  informed  of  the  steps  which  had 
already  been  taken  towards  notifying  the  particulars  of 
next  year’s  International  Exhibition  to  the  manufac- 
turers of  Surgical  Instruments  and  Appliances  at  home 
nd  abroad. 


The  following  resolutions  were  then  passed  : — 

“ 1.  That  the  individual  members  of  this  Committee 
undertake  to  interest  instrument-makers  on  the  subject 
of  exhibiting  improved  surgical  instruments  and  ap- 
pliances, and  will  request  them  to  give  an  early  intima- 
tion to  the  Committee  of  their  intention  to  contribute  to 
the  Exhibition  of  1873.” 

“ 2.  That  the  Eoyal  College  of  Surgeons  and  other 
public  bodies,  or  private  collectors,  should  be  requested  to 
lend  the  ancient  surgical  instruments  in  their  museums  ; 
that  steps  should  also  be  taken  to  obtain  a lean  from 
the  Italian  government  of  the  ancient  surgical  instru- 
ments recovered  from  the  ruins  of  Pompeii,  and  that 
similar  applications  should  be  made  to  other  foreign 
governments  who  possess  similar  collections.” 

“ 3.  That  a communication  should  be  forwarded  to  the 
medical  journals,  and  to  the  Journal  of  the  Society  of 
Arts,  explaining  the  objects  of  the  proposed  Exhibition 
of  Surgical  Instruments  and  Appliances,  and  requesting 
instrument  makers  and  others  to  contribute  specimens. 
Applications  to  exhibit  should  be  forwarded  before  the 
31st  January,  1873,  and  the  goods  delivered  on  the 
11th  March,  1873.” 

With  reference  to  the  last  paragraph  of  resolution  2, 
it  was  suggested  that  the  Spanish  government  should  in 
particular  be  communicated  with  ; and  that  among 
public  bodies  in  England  the  Eoyal  Medico-Chirurgical 
Society,  the  Obstetrical  Society,  and  the  University  of 
Edinburgh  should  be  applied  to. 

A letter  was  read  from  Dr.  Henry  D.  Noyes,  of  New 
York,  offering  a case  of  optical  appliances  for  treating 
ocular  diseases,  and  it  was  proposed  that  the  Com- 
missioners should,  when  acknowledging  it,  suggest  that 
he  should  tr}*  to  interest  the  American  instrument- 
makers  in  next  year’s  London  International  Exhibition. 

After  the  transaction  of  some  more  business  the  Com- 
mittee adjourned  until  Monday,  the  23rd  December. 


The  second  meeting  of  the  Committee,  for  Silk  and 
Velvet,  was  held  on  Tuesday  last,  the  3rd  instant. 
The  Committee  decided  upon  specially  inviting  a 
large  number  of  firms  connected  with  the  silk  trade 
to  exhibit,  so  as  to  complete  the  representation 
of  all  branches  of  the  trade,  and  certain  members 
undertook  personallj^  to  ensure  a comprehensive 
representation  of  foreign  manufactures.  There  were 
present  Sir  Daniel  Cooper,  Bart.,  chairman  ; Mr.  F. 
Bennoch,  Mr.  Cassells,  Mr.  F.  Cobb,  Mr.  J.  Chad- 
wick, Mr.  Higginbotham,  Mr.  Arthur  Lewis,  Mr. 
Lintilhack,  and  Mr.  Tucker.  Mr.  Cole,  C.B.,  and  Capt. 
Clayton,  E.E.,  attended  the  Committee. 


Amongst  recent  additions  to  the  Carriage  Department 
Earl  Onslow  has  promised  to  lend  an  old  family  coach 
belonging  to  his  father.  Her  Majesty  has  also  promised 
to  send  a state  coach  to  the  Exhibition,  and  the  Speaker 
of  the  House  of  Commons  will  send  his. 


During  the  past  week  a telegram  has  been  received  by 
the  Commissioners  from  the  Japanese  Government,  ask- 
ing for  a considerable  grant  of  space  (about  200  feet  by 
20)  for  the  exhibition  of  the  products  of  that  country. 
Japan  will,  in  consequence,  probably  be  well  represented, 
especially  in  the  department  of  silks. 


In  accordance  with  the  memorandum  published  last 
July,  the  Commissioners  have  been  negotiating  with 
various  foreign  academies  and  artistic  societies  with  a 
view  to  the  examination  of  works  of  art  in  their  respective 
countries,  and  their  transmission,  properly  certified,  to 
the  Exhibition.  Official  relations  have  now  been  estab- 
lished with  different  bodies  in  the  following  countries 
Holland  (Societies  of  Arts) ; Denmark  (Artistic  Society, 
Copenhagen) ; Germany  (Kunst  Verein) ; Italy  (Eoyal 
Academy) ; Switzerland  (Societies  of  Artists). 
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Dublin  Exhibition.  — This  Exhibition,  which  was 
opened  by  His  Eoyal  Highness  the  Duke  of  Edinburgh, 
on  the  6th  of  June  last,  was  closed  last  Saturday.  Their 
Excellencies  the  Lord-Lieutenant  and  the  Countess 
Spencer  took  the  principal  part  in  the  closing  ceremony. 
At  four  o’clock  their  Excellencies  arrived  at  the  prin- 
cipal entrance,  where  a guard  of  honour  of  the  1st 
(King’s)  Dragoon  Guards  was  stationed.  They  were 
received  by  a deputation  of  the  Council,  with  the 
manager  and  secretary,  Mr.  Edward  Lee  and  Mr.  Alfred 
Emden,  and  conducted  through  the  Sculpture-hall  and 
along  the  centre  of  the  main  building  to  the  dais  in  the 
Leinster-hall.  The  “ H,-illelujah  Chorus”  was  sung  by 
the  choristers  of  the  New  Philharmonic  Society.  Mr. 
Edward  Lee,  the  manager,  then  read  the  “ report  of 
the  proceedings  and  results  of  the  Exhibition.”  This 
report  noticed  the  facts  connected  with  the  establish- 
ment of  the  Exhibition,  and  congratulated  the  Executive 
on  its  success,  especially  considering  the  shortness  of  the 
time  allowed  for  preparations.  Amongst  other  matters 
spoken  of  was  the  Loan  Museum  and  the  National  Por- 
trait Gallery.  It  stated  that  the  Exhibition  had  been 
open  154  days  and  58  evenings,  and  the  entire  number 
of  admissions  had  been  about  420,000,  making  an  average 
of  about  2,700  per  day.  Contrary  to  the  original  in- 
tention, it  was  finally  decided  that  medals  and  cir- 
tificates  should  be  awarded  to  exhibitors  in  the  various 
departments.  Mr.  Lee  was  afterwards  knighted  by  the 
Lord  Lieutenant. 

Bordeaux.— -The  Society  of  the  Friends  of  Art  of  Bor- 
deax  announces  its  twenty-first  exhibition  of  works  of 
art  for  the  1st  of  March,  1873.  The  importance  of  this 
and  other  local  exhibitions  to  art  and  artists,  is  exempli- 
fied by  the  fact  that,  at  the  last  held  in  the  same  city, 
the  sales  amounted  to  nearly  four  thousand  pounds. 


SILK  SUPPLY. 

One  of  the  most  successful  results  of  silk  culture  in  the 
colonies  is  now  being  exhibited  at  the  Society  of  Arts. 

Some  few  years  ago.  Dr.  Iliddingh,  of  Stellenbosch, 
Cape  of  Good  Hope,  conceived  the  idea  of  employing  the 
native  female  labour  in  the  cultivation  and  reeling  of  silk, 
and  on  a previous  occasion  he  sent  reeled  silk  to  the  Silk 
Supply  Association,  which  took  as  high  a class  as  nearly 
equal  to  No.  3 Chinas.  This  was  manufactured  into 
scarfs  by  the  firm  of  Potts,  Wright,  and  Co.,  Maccles- 
field, and  returned  to  Dr.  Iliddingh,  who,  continuing  his 
laudable  exertions,  has  now  sent  home  silk  which,  upon 
being  again  submitted  to  the  same  eminent  manufac- 
turers, has  drawn  from  them  a report  exceeding  the 
highest  e.xpectations  formed.  They  have  produced  most 
beautiful  fabrics  from  the  silk,  which  they  class  with  the 
commoner  Italians,  and  confirm  their  report  by  offering 
to  take  as  much  of  the  same  quality  as  can  be  supplied 
at  36s.  per  pound — the  price  of  No.  3 Chinas  being 
about  28s. 

These  results  are  so  extremely  favourable  that  they 
I'  cannot  fail  to  excite  attention  in  all  the  Colonies  ; and 
|!  it  may  be  mentioned,  Mrs.  N eil,  a lady  from  Australia,  who 
||  has  recently  visited  the  different  magnaneries  of  Italy 
i'  and  the  south  of  France,  is  now  on  her  way  out  with 
||  seed  from  Mons.  Koland,  of  Switzerland,  said  to  be  per- 

Ifectly  free  from  disease  for  three  generations  past.  From 
Queensland  great  progress  is  reported  in  the  planting. 
Mr.  William  Corte’s  mulberry  plantations  are  said  to 
contain  5,000  trees  ready  for  working,  and  the  results 
of  last  year  have  been  to  produce  a good  deal  of  grain, 
although  the  quality  of  this  must  he  doubtful,  until  the 
particular  produce  of  the  place  has  been  tested  in 
i European  markets. 


SILK  GROWING  AND  REELING  IN  SYRIA. 

The  principal  productions  of  Syria  available  for 
export  are  silk,  cotton,  wool,  oil,  sesame  seed,  millet 
seed,  Indian  corn,  wheat,  barley,  tobacco,  madders, 
sponges,  fruits,  &c.  They  are  exported  from  the  porta 
of  Latakia,  Tripoli,  Beyrout,  Sidon,  Tyre,  Acre,  Caiffa, 
and  Jaffa.  The  falling  off  apparent  in  the  year  1870-71 
is  due  to  deficient  harvests,  and  the  stoppage  of  the 
ordinary  export  trade  of  silk  to  France  in  consequence 
of  the  war.  According  to  the  report  made  by  Vice- 
Consul  Jago  upon  the  commerce  and  agriculture  of  the 
Velayet  of  Syria,  this  article  is  cultivated  chiefly  in  Mount 
Lebanon,  the  plain  of  Beyrout,  and  Tripoli.  A small 
quantity  is  also  produced  in  the  Latakia,  Sidon,  and 
other  districts.  'The  average  production  of  cocoons  is 
estimated  at  1,600,000  to  20,000,000  okes,  valued  between 
£500,000  and  £600,000.  Prior  to  1840,  the  native 
method  of  reeling  prevented  any  considerable  quantity 
being  exported  to  Europe,  and  the  surplus  crops  were 
sent  chiefly  to  Egypt,  Morocco,  Bagdad,  and  Turkey, 
where  it  was  consumed  in  the  manufacture  of  the  silk 
and  cotton  goods  used  for  upper  garments  by  the  richer 
classes, — an  industry,  however,  which  has  been  much 
diminished  by  the  competition  of  European  looms.  The 
introduction  of  a better  system  of  reeling  is  due  to  a 
French  gentleman,  who,  in  1840,  established  the  first 
silk  factory  on  the  French  method  on  Mount  Lebanon. 
The  improvement  consisted  in  stifling  the  cocoons  instead 
of  hurriedly  reeling  them  while  fresh,  in  diminishing  the 
diameter  and  in  creating  and  regulating  the  speed  of 
the  reels,  and  in  the  employment  of  steam  instead  of 
wood  for  heating  the  basins  into  which  the  cocoons  are 
plunged,  whereby  uniformity  in  the  thickness  of  the 
thread  is  attained.  The  native  way  of  spinning  pro- 
duces a thick,  coarse  thread,  of  varying  size,  and  there- 
fore unadapted  to  European  looms.  The  new  S3’stem 
has  obtained  to  such  a degree,  that  at  the  present  time 
there  are  85  silk-spinning  fabrics,  containing  4,000 
basins,  in  the  country,  besides  a few  establishments 
which  are  engaged  in  the  stilling  and  drjung  of  the 
cocoons  for  exportation  in  their  natural  state.  Of  these 
factories,  about  a dozen  are  in ' the  hands  of  foreigners,, 
chiefl}''  Frenchmen,  while  the  remainder  have  been 
established  and  are  being  worked  by  natives,  who  have 
thus  shown  themselves  apt  to  learn  and  readj^  to  profit 
by  the  instruction  conveyed  into  the  country  by  Euro- 
pean enterprise.  About  three-fourths  of  the  cocoons- 
produced  are  spun  in  the  above  factories,  and  the  raw 
silk  sent  almost  exclusively  to  France  for  the  use  of  the 
Lyonnaise  looms  ; while  the  remainder  is  partly  ex- 
ported to  Europe,  and  partly  retained  for  home  con- 
sumption, being  spun  in  the  coarse,  native  way,  suitable 
for  the  manufactures  of  the  country.  Beyond  a small 
quantity  of  waste  silk,  none  appears  to  have  been  sent 
to  England  for  some  years,  the  manner  of  reeling  not 
appearing  as  jmt  to  have  accommodated  itself  to 
English  machinery.  The  factories  obtain  their  sup- 
plies of  cocoons  from  the  peasantry  in  the  surrounding 
districts,  to  whom  the  roaring  of  the  silkworm  is  the 
chief  resource  ; but  the  little  care  given  to  its  cultivation, 
and  to  prevent  the  spread  of  the  disease,  which  first 
made  its  appearance  in  1851,  raises  great  doubts  as  to 
the  future  of  this  most  important  production,  at  all  times, 
liable  to  constant  risks  from  climateric  influences,  unless 
something  is  done  to  improve  the  system,  and  remedy 
the  disease. 

The  silk  year  lasts,  in  ordinary  times,  ten  month.s, 
from  June  to  the  end  of  April.  It,  however,  depends 
upon  two  things,  viz.,  prosperity  in  France  on  the  one 
side  ; and,  on  the  other,  an  abundant  crop  in  Syria,  per- 
mitting purchases  to  he  made  at  advantageous  prices. 
The  duration  of  the  spinning  averages  from  eight 
and  a half  to  nine  months.  The  factories  give 
employment  to  numbers  of  persons  of  every  age, 
sex,  and  religion  ; and  it  is  estimated  that  above  £40,000 
are  annually  expended  in  wages  in  Mount  Lebanon  alone. 
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The  ten  French  establishments  in  the  country  employ, 
for  instance,  in  the  aggregate,  from  1,200  to  1,250  persons. 
In  three  of  them  girls  form  nearly  nine-tenths  of  the 
total  number  of  hands.  In  the  others  the  proportion  of 
the  women  is  insignificant,  and  they  are  only  employed 
at  harvest  time  tor  assorting  cocoons.  The  girls  are 
from  nine  to  eighteen  years  old,  after  which  age  thej^ 
remain  at  home,  and  cease  to  hire  themselves.  In  those 
establishments  where  the  two  sexes  are  employed,  a strict 
surveillance  is  exercised  over  them.  The  native  work- 
man is  found  generally  to  be  very  intelligent,  and  to 
take  readily  to  spinning.  The  girls  show  rare  patience 
and  application,  and  evince  greater  skill  than  the  boys. 
The  character  of  both  is  docile.  The  largest  proportion 
of  nationalities  among  the  employes  are  Maronites,  and 
the  remainder  Greeks,  Catholics,  and  Druses.  No  Moslems 
are  employed.  The  Druses  are  found  useful  as  messengers, 
labourers,  and  for  out-door  work  in  general,  the  charac- 
teristics of  the  race  unbefitting  them  for  sedentary  occu- 
pations. The  work  is  from  sunrise  to  sunset,  with  three 
stoppages  for  food  and  repose.  Silence  is  imposed,  and 
disputes  and  misconduct  punished  by  fines.  The  total 
value  of  the  ten  French  factories  in  the  Lebanon  is  esti- 
mated at  from  £72,000  to  £80,000.  This,  with  the  value 
of  the  seventy  or  eighty  others  in  the  country,  will  give 
an  idea  of  the  importance  of  the  Syrian  silk  trade  and 
the  capital  laid  out.  In  the  year  1871,  great  success 
attended  the  hatching  of  the  seed,  so  much  so  as  to 
necessitate  the  destruction  of  a proportion  of  the  worms 
for  the  w'ant  of  a suflioient  quantity  of  leaves.  The  crop 
of  cocoons  was,  therefore,  greater  than  in  former  years, 
but  tire  quality  and  yield  was  barely  an  average,  atrophy, 
the  result  of  insufficient  food,  being  the  cause,  and  the 
ooooons  were  consequently  onl/  partially  developed  in  a 
large  proportion.  The  white  mulberry  tree  is,  necessarily, 
an  important  feature  in  the  Lebanon  and  the  silk-producing 
districts  generall}'.  The  trees  are  planted  in  rows,  about 
four  paces  from  each  other.  During  the  first  eight  years 
they  give  a greater  or  less  quantity  of  leaves,  after  which 
the  produce  remains  stationary,  if  properly  cared  for, 
otherwise  the  yield  soon  begins  to  decrease.  Much 
attention,  however,  is  given  to  the  cultivation ; the  land 
is  ploughed  three  or  four  times  a-year,  weeds  are  extir- 
pated, and  irrigation  practised.  In  May,  in  the  plains, 
and  in  June  in  the  higher  lands,  the  first  crop  of  leaves 
is  gathered  for  the  nourishment  of  the  silkworm,  and 
the  branches  are  cut  off.  In  the  autumn  the  second  crop 
is  gathered,  and  serves  as  fodder  for  sheep  and  cattle. 


PxiTENT  LAWS  IN  JAPAN. 

Amongst  the  recent  innovations  in  Japan  is  the  intro- 
duction of  a patent  law.  As  the  whole  text  of  this 
instrument  is  not  very  long,  we  append  a translation, 
furnished  by  the  Foreign-office  to  the  Commissioners  of 
Fatents'  Journal : — 

May  25,  ISM. 

Henceforward  exclusive  permission  to  trade  in  newly- 
invented  articles  of  all  kinds  whatsoever  will  be  granted  to 
the  inventors ; in  consequence  whereof,  should  any  person 
residing  in  any  part  of  the  country  be  desirous  of  obtaining 
such  exclusive  permission,  the  application  shall  for  the  jn'e- 
sent  be  made  to  the  Home-office,  in  accordance  with  the 
regulations  which  follow. 

Patents  shall  be  granted  for  a term  of  years  to  all  persons 
who  increase  the  conveniences  of  life,  who  newly  invent  ,any 
chemical  a2rparatus,  machinery',  utensils,  or  furniture, 
weapons,  woven  fabrics,  &c.,  or  who  improve  existing 
furniture  or  utensils. 

The  term  of  years  shall  be  fifteen  years,  ten  years,  or  seven 
years,  according  to  the  value  of  the  invention. 

Any  person  desirous  of  obtaining  a patent  shall  send  in  his 
application  to  the  local  authorities  of  the  district  in  which  he 
resides,  accompanied  by  a dfscription,  drawings,  &o.,  which 
shall  bo  forwarded  to  the  Home-office,  and  the  Home-office 
shall  issue  the  iratent. 

The  objects  of  the  invention  or  the  improvement  shall  be 
carefully  drawn  in  cross-section  and  ifiaa,  and  in  the  caso  of 


maobiuery  the  parts  must  be  numbered  or  lettered  in  ac- 
cordance with  the  description,  so  that  everything  may  be 
clearly  comprehensible  at  a single  glance;  and  the  seals  of 
the  inventor  and  of  his  surety  must  be  attached  to  the  draw- 
ings. Models  may  be  furnished  of  articles  of  which  draw- 
ings cannot  easily  be  made. 

When  the  document  containing  the  patent  is  issued  by  the 
Home-office  the  local  authorities  shall  deliver  it  after  having 
obtained  a receipt  from  the  inventor  and  his  surety. 

A duty  of  five  rio  (£1  Is.  fid.)  shall  be  paid  annually  iu 
advance  during  the  period  for  which  the  patent  is  granted 
into  the  hands  of  the  local  authorities. 

The  duty  may  be  increased  or  diminished,  according  to  the 
nature  of  the  invention.  The  amount  shall  be  forwarded  to 
the  Home  Department  as  soon  as  it  is  collected. 

No  duty  shall  be  paid  until  six  months  have  elapsed  from 
the  granting  of  the  patent,  that  period  being  allowed  for  the 
inventor  to  try  whether  the  sale  be  remunerative,  and  when 
he  has  ascertained  that  it  is  remunerative  he  will  pay  in  one 
year’s  duty  to  the  local  authorities. 

If  from  the  trial  made  during  the  first  six  mouths  the  sale 
turns  out  to  be  uiireniunerative,  the  application  may  be  with- 
drawn at  the  option  of  the  patentee,  but  in  case  such  appli- 
cation be  iiiade  after  the  ex2iiration  of  the  six  months,  the 
duty  for  one  year  already  paid  iu  advance  will  not  be  re- 
turned. 

The  ap2rlications  sent  into  the  Home-office  will  receive 
consideration  according  to  priority  of  arrival. 

Where  the  iuvtntioii  of  another  has  simyjly  been  improved, 
the  application  must  distinctly  state  the  name  of  the  original 
inventor  and  the  nature  of  the  improvement.  Where  the 
invention  in  respect  of  which  an  application  is  made  resemhle.s 
a 2rrior  invention  by  another  individual,  but  actually  ditfers 
in  construction  or  use,  the  23oints  of  ditference  must  be  clearly 
laid  down  iu  the  ap25lication. 

No  patent  will  be  granted  for  articles  of  general  conveni- 
ence, though  the  inventor  be  known  beyond  the  possibility  of 
mistake,  and  be  yet  alive,  if  the  invention  has  been  in  general 
use  for  several  years  previous  to  the  a23plication. 

Se2rarate  patents  will  not  bo  given  to  each  individual  who 
may  have  combined  with  others  to  produce  an  invention,  but 
a single  patent  will  be  issued  in  the  name  of  all  the  2iartners 
of  the  company. 

The  owner  of  a patent  may  freely  dispose  of  it  for  .such  sum 
as  seems  fit,  during  the  period  for  which  it  has  been  granted  ; 
and  both  2rarties  shall  make  application  to  have  the  fact 
endorsed  upou  the  2ratent. 

The  patentee  is  at  liberty  to  establish  branch  shops  in  his 
own  name,  or  to  teach  others  how  to  make  the  articles  patented 
by  him. 

Should  the  patentee  die  before  the  patent  expires,  he  may 
leave  the  23atent  to  a relation,  hut  application  must  be  made 
to  have  the  tr.insfer  endorsed  thereon. 

The  Home-office  shall  pjuhlicly  notify  in  each  case  that  a 
patent  has  been  granted  to  such  and  such  a 2rersou,  of  such 
and  such  a place,  giving  also  the  names  of  the  department, 
pi'ovincc,  and  the  seat  of  the  local  authority,  in  consequence 
of  his  having  invented  such  and  such  an  article. 

Should  the  patentee  incur  such  losses  during  the  term  of 
years  as  he  is  unable  to  make  good,  if  the  article  after  due 
inquiry  is  found  to  be  of  indispensable  public  necessity,  an 
extension  may  be  granted. 

Each  separate  aitiole  must  bear  the  words  “ by  government 
sanction,”  together  with  the  name  of  the  inventor. 

Fines  shall  be  imposed  on  persons  who  fradulently  make 
use  of  a patentee’s  name,  or  who,  not  being  in  the  enjoyment 
of  a 23atent,  make  uso  of  the  term  “ by  government  sanc- 
tion.” 


ANALYSES  OF  LONDON  MUD. 

AVith  reference  to  the  an.alyses  of  street  sweepings 
that  the  Society  has  now  under  consideration,  it  may 
be  worth  while  to  refer  to  former  experiments  of  the 
same  sort.  Amongst  some  of  the  most  ini230rtant  were 
those  undertaken  in  1866-67  by  Dr.  Letheby.  He  did 
not,  we  believe,  attempt  to  discriminate  between  the 
different  sorts  of  mud  from  different  pavements,  but  he 
collected  mud  from  the  stone-paved  streets  of  the  City, 
and  subjected  it  to  analysis.  The  average  per-centage 
of  moisture  was  found  to  be  35-fi  i^er  cent,  of  the  weight 
of  the  mud  in  the  driest  weather,  48-5  in  ordinary 
weather,  70  to  90  in  wet  weather.  AYhen  the  mud  was 
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dried  and  compared  with  dried  fresh  horse-dung  and  com- 
mon farmyard  dung,  the  following  were  the  results  : — 


Constituents. 

Fresh 

horse 

dung. 

Farm- 

yard 

dung. 

Mud. 

Average 

Ma.ximum 
org  aide. 

Minimnni 

organic. 

Organic  matter... 
Mineral  matter... 

82-7 

17-3 

69-9 

30-1 

5S-2 

41-8 

20-5 

70-5 

47-2 

52-8 

Total  

100-0 

100-0 

100-0 

1000 

100-0 

The  largest  amount  of  mineral  matter  was  always  found 
in  wet  weather,  when  the  abrasion  is  greatest.  The 
average  of  horse-dung  was  taken  as  57  per  cent.  The 
accurate  proportions  of  stone  and  iron  were  not  deter- 
mined, hut  the  most  probable  proportions  were  30  of 
stone  and  13  of  iron.  On  wood  pavement  the  amount 
of  organic  matter  was  larger,  and  amounted  to  about  60 
per  cent. 

Mr.  Sidehotham’s  experiments,  last  year,  on  the  dust 
blown  into  a railway  carriage,  will  be  familiar  to  most 
who  take  any  interest  in  the  subject.  These  experi- 
ments were  made  when  travelling  between  Saltley  and 
Camp-hill,  near  Birmingham,  and  an  account  of  them 
is  published  in  the  Proceedings  of  the  Literary  and 
Philosophical  Society,  vol.  x.  p.  206.  More  than  half 
(2'9  grains  out  of  6'7  grains  of  dust  collected)  proved 
to  be  minute  particles  of  iron,  the  largest  of  which  was 
tIis  of  inch  ; these  were,  for  the  most  part,  in  shape 
like  “ clinkers  ” from  a furnace.  The  rest  of  the  dust 
consisted  largely  of  cinders,  glass  or  quartz,  yellow 
metal,  sand,  coal.  &c.,  &c. 

The  labours  of  Dr.  Angus  Smith  and  Mr.  J.  B.  Dancer- 
do  not  bear  directly  upon  the  subject,  as  they  treat  of 
matter  suspended  in  the  air,  not  lying  on  the  ground. 
As  regards  the  general  health  of  those  living  in  cities, 
they  are  even  more  important ; but  as  the  Society’s 
object  is  to  investigate  the  condition  of  our  street  and 
road  pavings,  they  need  not  here  be  more  than  re- 
ferred to. 

A curious  effect  of  road-dust  is  mentioned  in  Dingier' s 
Polylechnisrhcs  Journal  (vol.  190,  p.  174).  It  was  found 
that  the  trees  on  the  leeward  side  of  a road,  after  the 
wind  had  been  blowing  for  some  time  strongly  in  one 
direction,  grew  more  vigorously,  on  account  of  the 
organic  matter  carried  to  them  by  the  wind. 

So  far  back  as  the  year  1815  the  subject  was  attract- 
ing some  notice.  In  the  Mechanics'  Magazine  for 
January  18,  in  that  year,  a correspondent  writes  about 
the  different  sorts  of  mud  produced  on  stone  and  wood 
pavements.  The  writer  considers  that  the  mud  is  com- 
posed almo.st  entirely  of  horse-dung,  and  that  this  is 
ground  into  the  wood,  and  so  makes  the  surface 
slippery  and  unsafe  ; with  the  granite,  on  the  contrary, 
the  mud  simply  lies  upon  the  surface,  jtnd  is  pushed 
aside  by  the  horses’  feet,  which  consequent!  v get  a 
firm  hold  upon  the  granite.  Another  writer  maintains 
that  the  mud  is  produced  by  abrasion  on  the  granite, 
and  only  carried  to  the  wood  from  the  granite.  This 
theory,  as  might  be  expected,  comes  from  a staunch 
supporter  of  the  wood  paving.  According  to  Mr. 
Whitworth’s  evidence  before  the  Health  of  Towns  Com- 
mission, wood  pavements  are  more  difficult  to  clean 
than  stone.  From  the  softer  nature  of  the  material 
this  might  have  been  expected.  Of  course,  all  these 
remarks  apply  to  the  old  wooden  pavements  only,  not 
to  the  new  and  improved  description  now  on  trial  in 
several  parts  of  London. 


In  the  article  last  week  on  asphalt,  we  have  to 
draw  attention  to  an  error.  In  the  description  of  the  meth(id 
of  applying:  the  material,  read,  “Spread  over  the  surface  to  a 
depth  of  Ij  inches  to  1^  inches,’’  instead  of  Spread  over 
the  surface  to  a depth  of  16  to  20  inches.’’  The  mistake 
arose  from  a eubstitulion  of  decimetres  for  centimetres. 


PATENTS  ON  BRUSHES,  &c. 

Blue-books  are  so  seldom  read  that  we  make  littla 
apology  for  extracting  the  following,  which  forms  the 
introduction  to  a recent  volume,  “ Abridgments  or 
Specifications  Relating  to  Brushing  and  Sweeping,”' 
published  by  the  Patent  Office  : — 

AVith  regard  to  the  manufacture  of  brushes  at  present, 
there  are,  of  course,  as  many  methods  as  there  are  de- 
scriptions of  brushes.  Speaking  generally,  it  may  be 
said  that  brushes  are  of  two  kinds,  those  composed  of  a 
single  tuft  or  fibre,  and  those  of  many  tufts  set  in  a. 
“ stock  ” or  back.  Of  the  first  sort,  the  simplest  are  the 
“pencils,”  or  small  brushes  used  by  artists.  The  smaller 
sorts  of  these  are  set  in  a quill,  the  larger  in  a metal 
tube.  The  fibres  used  are  the  hair  of  the  camel,  goat,, 
squirrel,  sable,  marten,  badger,  &:c.,  and,  for  the  larger 
size,  hog’s  bristles.  In  the  process  of  manufacture  a 
small  bundle  of  hair  is  tied  together,  care  being  taken 
that  the  hairs  are  arranged  to  form  a j)oint  in  the  centre 
of  the  brush ; this  is  pushed  to  a sufficient  length 
through  the  large  end  of  the  quill  or  tube.  The- 
quill  has  been  moistened,  and  contracts  as  it  dries, 
so  as  to  hold  fast  the  hair  ; or  if  a metal  tabe 
is  used,  it  is  slightly  compressed  upon  the  hair.. 
In  larger  brushes,  made  of  a single  tuft,  a mass  of 
hair  is  secured  by  binding  or  otherwise,  and  the 
handle  driven  into  it  through  the  bristles.  This 
process  has,  however,  numerous  variations.  In  the 
second  class  of  brushes  a suitable  back  is  prepared, 
and  bored  with  holes  to  receive  the  tufts  of  bristles.. 
These  “knots”  are  generally  formed  by  tying  a bundle 
of  fibres  together  and  dipping  it  in  cement ; after 
which  each  knot  is  placed  in  the  hole  prepared  for 
it.  In  brushes  which  are  sufficiently  short  to  admit  of. 
the  hair  being  doubled,  “wire  drawing”  is  used.  A 
tuft  of  bristles  is  drawn  through  each  hole  by  a wire 
passed  across  its  middle,  and  the  doubled  end  is  thus 
forced  in.  This  process,  as  well  as  those  alluded  to- 
before,  is  capable  of  numerous  modifications,  the  sketch 
here  given  being  as  brief  and  general  as  possible. 

'The  most  common  material  for  brushes  is  procured/ 
from  the  bristles  of  the  hog,  which  are  imported  into 
this  country  principally  from  Russia.  Various  vegetable 
fibres  are  also  employed,  as  well  as  animal  hair  of  nearly 
every  description.  The  war  with  Russia  is  said  to  have 
interrupted  the  stipply  of  bristles,  and  to  have  given  a. 
considerable  impulse  to  the  introduction  of  various  vege- 
table substitutes.  In  1870  the  value  of  brooms  and 
brushes  exported  was  £56,287,  that  of  those  imported, 
£26,035.  The  value  of  the  bristles  imported  in  the  same 
year  was  £366,767. 

Among  vegetable  fibres  employed  are  those  of  the 
Mexican  aloe.  Brushes  of  fibre  are  specially  suitable 
for  lime- washing,  because  the  alkali  does  not  affect 
them  as  it  does  bristles.  Vegetable  fibre  is  also 
mixed  with  bristle  for  purposes  of  adulteration  ; cheap, 
but  less  serviceable  brushes  being  made  of  the  mixed 
materials. 

klost  of  the  different  parts  of  brushes  are  now  made  by 
machinery,  and  machinery  has  even  been  applied  to  the 
complete  process  of  brush-making.  One  of  the  most 
recent  improvements  connected  with  the  subject  consists 
of  an  American  machine  for  trenching,  wiring,  and  in- 
serting bristles  in  brush  backs.* 

In  the  way  of  history,  not  much  is  to  be  gathered 
about  our  subject.  That  brooms  for  cleaning  and  sweep- 
ing purposes  have  been  known  since  the  very  earliest 
periods,  and  by  the  rudest  and  most  uncivilised  people,  is 
certain  enough.  Amongst  the  relics  belonging  to  the  iron 
age,  disentombed  from  the  peat-mosses  of  Sleswick. 
were  found  two  birch-brooms, f curious  manifestations 


* Described  in  Scientific  American,.  July  20,  1872, 
t Lubbock’s  “Prehistoric  Times,”  p.  9,  edit.  1872. 
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of  ancient  tidiness.  The  remains  amongst  which  these 
brooms  were  found  probably  belong  to  the  second  or 
•third  century,  as  is  evidenced  by  Eoman  coins  mixed 
with  them.  In  classical  writers,  from  Homer  down- 
wards, we  find,  as  might  be  expected,  casual  references 
to  these  domestic  implements.  They  would  not  be  ot 
sufficient  importance  to  cause  more  than  an  accidental 
and  careless  notice.  Thus  we  find  (Homer,  Od.  xx., 
1.  149),  when  Euryclea  is  clearing  away  the  remnants 
of  the  suitors’  feast,  she  bids  the  slaves  : — 

ayps76’ , al  fiiy  Swfia  Kopriffare  ironrvvffa(Tai.* 

Later  on  we  find  similar  allusions  ; Sophocles  (An- 
tigone, 409)  and  Euripides  (Hecuba,  363)  both  use  the 
word  cralpco  in  the  sense  of  sweeping,  though  it  might  be 
too  much  to  assume  that  a broom  was  necessarily  to  be 
■employed.  Aristophanes  is  rather  more  definite.  In 
his  Pax  (1.  69)  he  makes  one  of  his  characters  address  a 
comic  prayer  to  Zeus  : — 

Zed,  rl  7TOT6  fiovXevei  leoiedv ; 

Karadou  rh  K6py]p.a  ' p.r)  ’KK6pei  r-pv  ’EAA.dSa.t 

Eupolis,  KoX  9,  uses  the  same  word ; but  there  is  little 
use  or  interest  in  multiplying  such  refer^ces.  We  may  | 
mention  that  Theophrastus  (H.  P.  6.  1.  ^.■.speaks  of  the 
erroifir]  or  cpecos,  a shrubby  plant  [I’uffrtum  spinosum, 
Linn.)  used  to  make  brooms  ; hence  a-Toiffps  Trudprjv, 
Ilipponax  (Bergk’s  “ Lyrici  Grasci  ”),  42.  8.  It  appears 
that  the  tails  of  animals  were  commonly  used  as  substi- 
tutes for  brushes,  just  as  they  are  now. 

In  Latin  authors  we  find  similar  casual  references. 
It  is  stated  that  the  best  Roman  brooms  were  made 
of  palms,  others  of  twigs  of  different  sorts.  Plautus 
(Menoechmi,  1.  1.  1.)  has  the  word  pcniculus,  which 
Eestus  translates  “a  small  brush  for  removing  dust.” 
A character  named  Pcniculus,  a parasite,  begins  a 
speech : — 

“.Juvonfns  nomen  fecit  Peniculo  mihi 
Ideo  quia  meiisam  quando  edo  detergeo.”f 

In  the  s.ame  play  (2.  3.  40.)  the  word  occurs  again. 
Scopa  or  scopm  also  meant  a broom.  ‘‘  Scopas  dis- 
solvere,”  “ To  undo  a broom,”  i.c.,  to  throw  everything 
into  confusion,  is  a proverb  used  by  Cicero  (Or.  71.  235). 
Plautus,  too,  uses  the  word  (Stich,  2,  2,  23). 

Munditi.as  volo  fieri ; efferto  hue  seoiras.  g 

and  in  the  same  scene  (11.  27  and  51)  again. 

Soopula  is  used  for  a little  broom  (Cato,  R.  R.  26),  and 
In  some  sort  in  contradistinction  to  penicillus  in  Colu- 
mella (12.  18)  ; — the  author  is  speaking  of  preparations 
for  vintage — “ Deinde  ponicillo  detergitur  et  fervent- 
issima  pice  infusa  novo  alio  rutabulo  et  soopula  pica- 
tur.”|| 

Pliny  appears  to  be  the  earliest  writer  who  speaks 
■definitely  of  a brush  made  of  bristles.  He  recommends 
as  a remedy  for  burns  (N.  II.  1.  28.  c.  71.)  “ Setarum 
. . . . e penicillis  tectoriis  cinis  cum  adipe  tritus.”*!! 

Elsewhere  (N.  H.  1.  33.  7),  in  speaking  of  colouring  fur 
a wall,  he  sa}'s,  “ Parieti  siccato  cera  Punica  cum  oleo 
liquefacta  candens  setis  induo, atur.”**  A similar  receipt 
is  given  by  Vitruvius  (Lib.  7.  c.  9.),  “Ceram  Punicam, 
igni  liquefactam,  paulo  oleo  temperatam,  parieti  seta 
inducere.”tt 


* “ Come  now,  let  some  of  you  malic  haste  and  sweep  the  house." 
■t  “ O Zeus,  ■whatever  do.st  itiou  mean  to  do?  Put  by  the  besom, 
don't  sweep  Greece  clean  out.” 

J “ The  boys  have  dubbed  me  ‘Brush,’  because  I sweep  the  table 
clean  at  all  rny  meals." 

g “ I want  the  iilacc  cleared  up,  go  fi'tch  a broom.” 

II  " Then  it  [the  wine-vat]  is  brushed  out  with  a broom,  and  bnil- 
i ng  pitch  is  poured  in,  and  spread  over  it  with  a spatula  [some 
smearing  instrument  is  meant  l,y  ruluhnliim']  and  a hi'ush.” 

H *■  The  ash  of  bristles  from  plastercis'  brushes  ground  up  willi 
grease.” 

♦It  “ Let  Punic  wax,  dissolved  in  oil,  be  hoid  on  iiot  with  a Itrusli 
upon  the  w.ail  wTien  it  is  dry."  Tins  Punic  wax  was  ordinal  y yellow 
wax,  inn  ified  and  itleaclied  — See  Piiriy,  N.Il.  1 xxi.,  c.  49. 

+t  “ To  lay  on  tlie  wall  witli  the  brush  a coating  of  Punic  wax 
melted  ou  the  tire,  and  slightly  tempered  with  oil.” 


To  trace  any  further  the  history  of  such  common 
articles  as  brooms  would  be  practically  impossible.  It 
does  not  even  seem  possible  to  discover  the  origin  of  the 
ordinary  wire-drawn  brush.  Like  most  articles  in  daily 
use,  the  brush  is  below  the  dignity  of  history. 

Turning  to  painters’  brushes,  we  find  that,  as  far  as 
they  can  be  traced  hack,  they  seem  to  have  been  of  the 
same  construction  as  at  present.  Some  Chinese  artists, 
even  now,  use  a bamboo  with  one  end  split  up  into  fila- 
ments, hut,  according  to  a passage  in  Morrison’s 
Chinese  Dictionary, f hair-pencils  were  invented  by  the 
Chinese  about  300  b.c.  As  Homer  speaks  of  paint- 
ing upon  ships,  we  may  conclude  that  artists’ 
brushes  of  some  sort  were  in  use  in  Europe 
previous  to  his  time,  while  the  paintings  in 
Egypt  prove  even  gj^ater  antiquity.  Ezekiel  (b.g.  600) 
too  (xxiii.  14.),  speaks  of  “ men  pourtrayed  upon  the 
wall,  the  images  of  the  Chaldeans  pourtrayed  with  ver- 
milion, etc.”  It  is  hardly  needful  to  argue  that  the 
existence  of  painting  proves  the  use  of  the  brush. 
Certain  desoriiftions  of  wax  colours  were  laid  on  with 
the  style  {oestrum,  ypacp'is)  made  of  metal  and  pointed 
at  one  end,  but  other  colours  were  apjdied  with  the  hair 
pencil  {penicillus,  uT!-oypa<pis).  Smith’s  Dictionary  of 
I Antiquities,  under  the  article  Pictura,  refers  to  a work 
I of  Zahn||  in  which  a Figure  of  Painting,  discovered  in 
I the  so-called  Pantheon  at  Pompeii,  is  described.  The 
figure  holds  in  her  left  hand  a palette  and  brushes. 
Pliny  in  his  account  of  painters  and  painting  (Nat.  Hist, 
hooks  xxxiii.,  xxxiv.,  andxxxv.)  frequently  speaks  of  the 
brush  as  a common  implement.  In  relating  the  story 
of  Protogenes  and  Apelles  (N.  H.  1.  35.  c.  36.)  he 
says,  “ Arrepto  peniculo,  lineam  ex  colore  duxit 
summfB  tenuitatis  per  tabulam.”  j The  word  penicillus 
or  peniculus  occurs  frequently  m the  books  alluded  to, 
and  other  authors  (Quintilian,  lib.  2 ; Cicero,  Ad  Pa- 
iniliares,  9.  22  ; Marcian.  Dig.  33.,  7,  17.)  use  it  ocoa- 
sionallj’.  Pliny  (b.  35.,  c.  41.)  speaks  of  a method  of 
painting  ships,  in  which  the  melted  wax  was  laid  on 
with  a brush. 

A few  details  have  been  preserved  respecting  the 
bru.'ihes  used  by  mediaeval  artists.  Mrs.  Merrifield, 
in  her  work  on  the  subject, § has  translated  some 
iiassages  bearing  on  the  sulject. 

In  clie  Public  Library  at  Brussels  there  is  preserved 
a MS. ,11  wiitten  in  1635,  by  Pierre  le  Brun,  a painter, 
in  which  a description  of  various  matters  connected  with 
the  art  of  painting  is  given,  and  many  technical  terms 
explained.  In  the  finst  chapter  “ De  la  Platte  Pein- 
ture,”  the  following  passage  occurs  : — “ Lcs  jiinceaux 
sont  fait  d’un  poil  doux  toutefois  qu’il  ait  une  resistance 
pour  se  tenir  droit  et  faire  une  pointe  assez  ferme  pour 
peimlre,  les  poils  d’ouris  [ours]  y sont  tres  bons, 
moustoil,  foines  etautres  semhlahles  ; on  se  sert  aussi  de 
petite  hruissetle  fait  de  soye  de  pourceau  (ou  cochon). 
L'on  a aussi  des  pinceaux  fait  de  poil  de  poisson  pour 
adoucir.” 

This  is  translated  as  follows  by  Mrs.  Merrifield  ;11 — 
“ The  pencils  are  made  of  a soft  kind  of  hair,  but  which 
has  sufficient  resistance  to  keep  itself  straight,  and  to 
make  a linn  point  for  painting  ; the  hairs  of  bears  are 
very  good,  so  are  those  of  martens  and  similar  animals. 
Small  brushes  made  of  bog’s  or  pig's  bristles  are  also 
used,  and  pencils  of  fishes’  hair**  for  softening.” 

In  two  fifteenth-centur}^  miniatures,  reproduced  by 
Mrs.  Merrifield,  the  artist  is  represented  with  a brush 


Dictionary  of  the  Chioese  Language.”  Macao.  1815.  Intro- 
(inclinn,  p.  !;■ . 

-t  “ Dio  rcliii.isteii  Ornamento  und  merkwiirdigsten  gcmalde  aus 
I’l  iiipcd  1 ii  riuilanum  and  Staliioe."  Berlin.  18'3S. 

:i;  “ i n.'.  li  hing  up  brush,  he  drevt  across  tho  board  with  the 
ciiiiHir  a line  of' the  w i-nost  fliieiiess.  ’ 

5 ‘ Origiaal  Treaiiscs  ....  on  ihe  Arts  of  Painting."  London, 
1849. 

II  No.  15,552.  It  is  quoted  estensf  in  Mrs.  Merrifield,  iq>.  <59 

Ct  SCi|. 

H Ibil.p.  7V0. 

**  Probably  seal’s  fur. 
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apparently  resembling  those  in  use  at  present.  In  each 
case  also  a tray  full  of  brushes  is  figured  by  the  artist’s 
side. 

In  a MS.  preserved  in  the  Library  of  the  University 
of  Padua,* entitled,  “Kicette  perfarogni  sorte  di  colore,” 
is  a receipt  for  boiling  hair. 

“ Per  fare  crino  bollito  belliss’^". — Si  pigla  le  cnme  e 
;5uffe,  cove  di  bovi,  cavalli,  vache,  vitelli,  ma  averti  che 
le  cove  de’  cavalli  non  sono  bone.  Si  pongono  in  acqua 
fresca,  e si  lava  accio  non  le  resti  untume  ne  sozzure 
alcune,  di  poi  falle  fillare  in  corda  poi  si  pone  in  parollo 
(sic)  di  liscia,  e si  fa  bollire  per  6 bore.” 

This  is  translated  by  Mrs.  Merrifield  f : — '■  To  make 
excellent  iioiled  hair  : — Take  the  manes,  forelocks,  and 
tails  of' oxen,  horses,  cows,  and  calves  (but  remember 
that  the  tails  of  horses  are  not  good),  place  them  in 
fresh  water,  and  wash  them  so  that  there  may  not  re- 
main any  grease  or  dirt;  then  string  them  on  a cord, 
afterwards  put  them  into  a vessel  with  ley,  and  let  them 
boil  for  si.x  hours.” 

This  seems  to  show  that  painters  of  that  time  were 
obliged  to  make  their  brushes  for  themselves,  as,  indeed, 
would  be  probable  enough. 

In  another  pirt  of  the  same  MS.J  directions  are'given 
for  making  a i)rush  for  “graining”  by  inserting  hogs’ 
bristles  into  a flat  back  of  wood. 

The  use  of  brushes  for  purposes  of  the  toilet  seems  to 
be  a comparatively  modern  invention.  Combs  are  very 
ancient.  They  are  found  of  ivory  and  bone,  in  barrows, 
British,  Roman,  and  English.  Savage  nations  used — 
and  use  even  at  the  present  day — fish-bones  for  combs. 
Egyptian  and  Greek  combs  have  been  discovered 
made  of  boxwmod,  and  we  hear  of  ivory  combs 
in  use  among  the  Romans.  Wright  § tells  us  how  the 
Danish  invaders  used  to  comb  their  hair  daily,  to  the 
surprise  of  the  more  slovenly  English  ; and  elsewhere  || 
the  same  writer  gives  a picture  from  a 13th  century  MS. 
which  represents  a lady  combing  her  hair.  The  author 
of  the  metrical  histbry  of  Jean  IV.,  Duke  of  Bretagne, 
has  the  line — 

“ Les  Ikancois  estoieut  bien  peign&.”H 

In  the  comedies  of  the  Restoration  period  are  many 
references  to  the  custom  practised  by  beaux,  of  curling 
their  perukes. 

“ Combing  the  peruke,  at  a time  when  men  of  fashion 
wore  large  wigs,  was  even  at  public  places  an  act  of 
gallantry.  The  combs  for  this  purpose  were  of  a large 
size,  of  ivory  and  tortoiseshell,  curiously  chased  and 
ornamented,  and  were  carried  in  the  pockets  as  con- 
stantly as  the  snuff'-box  at  Court.”** 

Among  all  such  notices  it  does  not  appear  that  any 
use  was  made  of  the  hair-brush.  Nor  is  it  till  we  get 
down  to  times  much  more  recent  that  we  find  this  now 
universal  toilet  implement  ever  mentioned.  In  1770  Peter 
Gilchrist  wrote  a “ Treatise  on  the  Hair,”  in  which  he 
gives  full  directions  for  hair-dressing  of  every  sort.  He 
speaks  frequently  of  combing  it,  but  never  alludes  to 
brushing  it.  In  the  same  year  also  a similar  work  was 
published  by  David  Ritchie,  but  he  likewise,  while 
giving  full  directions  about  combing  the  hair,  -does 
not  Sjieak  of  brushing  it.  Had  hair-brushes  been  in 
general  use,  these  two  writers  would  probably  have  men- 
tioned them.  That  they  were  known  is  made  evident 
by  the  following  extract  from  Owen’s  Dictionarv  of 
Arts  and  Sciences,  dated  1763,  in  which  it  is  said  that, 
“ Beard-brushes  pay  a duty,  on  ia;portation,  of  Is.  SfUijd. 
the  gross  or  twelve  dozen;  whereof  Is.  l-ld.  is  drawn 
back  on  exporting  them.  Comb-brushes  pay  2s.  6y®g°gd. 


® Ibid,  p.  648. 

+ Ibid,  p.  no. 

J Ibid,  p.  716. 

“ History  Ilf  Domestic  Manners.”  London.  1862.  p.  60. 

II  Ibid,  p.  260. 

II  “The  French  were  carefully  combed.”  Quoted  in  Lacroix’s 
“ Histoire  de  ia  Coiffure,  &o.”  Paris,  1851. 

**  Sir  John  Hawkins’  “History  of  Music,”  vol.  iv.,  p.  447,  note. 


for  the  same  number,  and  of  this  2s.  3d.  is  repaid. 
Head-brushes  pay  Is.  SyHLrl.  Rje  dozen  ; rubbing-brushes 
3y^gd.  the  dozen;  weavers’  brushes  ll/g%d.  for  the 
same  number,  in  all  of  which  a proportionable 
drawback  is  allowed.  However,  it  is  to  be  observed  that 
brushes  are  among  the  number  of  goods  prohibited  to  be 
imported.”  Swift,  in  a remarkably  coarse  set  of  verses 
called  “ The  Lady’s  Dressing  Room,”  published  (or 
written)  in  1730,  mentions  among  other  articles  a brush, 
but  one  apparently  only  to  be  used  for  cleaning  combs. 

“Notes  and  Queries”  (1st  series,  vol.  xi.,  page  299), 
gives  an  extract  from  the  “ Annual  Register  ” of  1773, 
which  goes  to  show  that  hair-dressing  was  a “ pitiful 
and  womanly  ” employment,  “not  fit  for  young  men  to 
follow.” 

Of  shaving-brushes  we  can  speak  with  more  definite- 
ness. On  October  7th,  1814,  a correspondent  wrote  as 
follows  to  the  Gentleman’ s Magazine  : — “ I am  old  enough 
to  remember  when  the  operation  of  shaving  in  this 
kingdom  was  almost  exclusively  performed  by  the 
barbers  ; what  I speak  of  is  some  threescore  years  ago, 
at  which  time  gentlemen  shavers  were  unknown.  Ex- 
pedition was  then  a prime  quality  in  a barber,  who 
smeared  the  lather  over  his  customers’  faces  with  his 
hand,  for  the  delicate  refinement  of  the  brush  had  not 
been  introduced.  The  lithering  of  the  beard  being 
finished,  the  operator  threw  ofl'  the  lather  adhering  to 
his  hand  by  a peculiar  jerk  of  the  arm,  which  caused  the 
joints  of  the  fingers  to  crack,  this  being  a more  expedi- 
tious mode  of  clearing  the  hand  than  using  a towel  for 
that  purpose  ; and  the  more  audible  the  crack  the  higher 
the  shaver  stood  in  his  own  opinion  and  in  that  of  his 
fraternity.” 

This  note  was  in  answer  to  one  alluding  to  a passage 
in  Stubbe’s  “Anatomie  of  Abuses,”  printed  in  1583.  The 
passage  refers  to  the  barbers  of  the  reign  of  Queen 
Elizabeth,  and  is  quoted  as  follows  in  the  OentUmarC s 
Magazine  for  September,  1814,  p.  207  : — “And  when  they 
come  to  washing,  oh  how  gingerly  they  behave  them- 
selves therein.  For  then  shall  ymur  mouth  he  bossed 
with  lather,  or  some  that  riseth  of  the  balles  (for  they 
have  their  sweete  balles  wherewith  all  they  use  to 
washe),  your  eyes  closed  must  he  anointed  therewith 
also.  Then  snap  go  the  fingers,  fill  bravely,  God  wot,” 
&c. 

Hone,  in  his  “Every-day  Book,”  vol.  1,  p.  1,267, refers 
to  these  passages,  and  quotes  from  Lyly,  who  speaks  of 
the  “ knacking  of  the  hands  ” by  a barber  ; from  Green, 
who  describes  a barber  “that  can  snap  his  fingers  with 
dexterity  ;”  and  from  Ben  Jonson,  one  of  whose 
characters,  Morose  in  the  “ Silent  Woman,”  desires  a 
quiet  barber,  who  “ hath  not  the  Icnack  with  his  shears 
or  his  fingers.” 

Smith,  in  his  “Topography  of  London,”*  says: — “The 
entertaining  and  venerable  Mr.  Thomas  Batrich,  barber, 
of  Drury-lane,  informs  me  that  before  the  year  1756  it 
was  a general  custom  to  lather  with  the  hand  ; but  that 
the  French  barbers,  much  about  that  time,  brought  in  the 
brush.’’ 

In  confirmation  of  this,  it  may  he  added  that  Randle 
Holme,  who  wrote  on  heraldry  in  1688,  gives  a list  of 
barbers’  instruments,  in  which  a shaving  brush  is  not 
mentioned,  though  a clothes  brush  is. 

J.  Jenning’s  “ Family  Cyclopoedia  ” (1822)  speaks  of 
a “stomach-brush”  as  “a  curious  instrument,  which 
excited  considerable  attention  about  the  middle  of  the 
last  century,  but  ’ft'hich  has  never  been  much  used  ;” 
“nor  can  we  say  a great  deal  in  its  favour.”  No  further 
description  is  given.  The  same  authority  recommends 
the  use  of  the  tooth-brush  ; “ some  medical  men  dis- 
approve of  the  use  of  tooth-brushes,  whilst  others  as 
strongly  recommend  them.”  and  considers  the  hair-brush 
and  nail-brush  alike  useful. 

Curiously  enough,  in  manjf  languages  the  wmrd  for  a 
brush  and  the  matter  removed  by  its  use  are  the  same. 


* Smith  (J.  T.I  “ Topography  of  London.”  London : 1810,  p.  33. 
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In  old  English  even  the  word  brush  used  to  signify  dust 
or  dirt.  Chaucer  has : — 

“And  ever  among,  the  brush  away  she  pikid 
From  her  clothes  here  and  there. 

The  Greek  x<ipj;A‘“™6ans  both  “refuse”  and  a “ broom.” 
For  instances  of  this  in  other  languages,  reference  may 
be  made  to  “ Wedgwood’s  Dictionary  of  English  Ety- 
mology.” The  true  derivation  of  the  word  is,  however, 
certainly  to  be  connected  with  “ bristle.” 


INTEENATIONAL  TELEGKAPIIY. 

The  following  appeared  lately  in  the  Daily  News  : — 

SiK, — Your  article  of  Saturday  last  induced  me  to 
procure  and  read  Sir  James  Anderson’s  pamphlet  on  the 
above  subject.  Perhaps  you  will  allow  me  to  make  a few 
remarks  on  it  in  the  interest  of  the  public.  Sir  James 
writes  wholly  and  avowedly  as  a representati  ve  of  the  pre- 
sent cable  interests,  and  argues,  in  the  first  place,  that  low 
tariffs  are  inconsistent  with  high  dividends  to  the  present 
companies.  In  this  he  is  probably  right;  but  when  he  goes 
on  to  claim  that  government  should  protect  them  from 
competition,  and  grant  them  a virtual  monopol}'  in  order 
to  keep  up  a high  tariff;  or  else  should  purchase  their 
cables  at  a fancy  price,  and  then  give  the  public  the 
benefit  of  a low  tariff,  the  justice  of  what  he  says  is  by  no 
means  so  evident.  It  would  bo  a generous,  and  might 
be  a wise  policy — wise  in  the  highest  sense,  for  generositj' 
is  the  highest  wisdom — in  consideration  of  what  they 
have  effected,  to  repay  them  for  their  expensive  lessons 
in  the  school  of  experience,  for  their  mistakes,  for  the 
large  sums  spent  by  way  of  promotion  money,  for  the 
•extravagant  cost  of  cables,  made  not  for  cash,  but 
in  exchange  for  shares  of  a doubtful  value — it  might 
be  wise  to  do  this  in  order  to  get  rid  of  the  incubus 
of  the  present  interests ; but  that  he  should  venture 
to  advocate  a prohibition  of  competition  and  a 
monopoly  in  their  favour,  is  startling,  and  I do  not 
think  wise  on  his  part.  Now  a few  words  on  the 
scientific  part  of  the  question.  Sir  James  Anderson 
denounces  the  laying  of  mere  cores,  or  cores  lightly  pro- 
tected, and  advocates  cables,  if  anything,  stronger, 
heavier,  and  more  expensive  than  the  present  ones. 
That  it  would  be  an  advantage,  emteris  yiarlAjM,  that 
the  cables  should  be  stronger  there  is  no  doubt ; greater 
absolute  weight  might  also  be  an  advantage,  if  ships 
could  be  found  large  enough  to  carry  them  ; greater 
specific  weight  would  probably  be  a disadvantage; 
but  it  by  no  means  follows  that  they  should  be 
more  expensive ; on  the  contrary,  they  may  well 
be  very  much  less  expensive.  The  core  of  cop- 
,por  and  gutta-percha  is  an  element  at  once  of  weak- 
ness and  of  high  cost,  and  a long  and  costly  series  of 
experiments  has  proved  that  this  core  may  be  dispensed 
with  altogether  ; or  even  if  not  altogether  discarded,  may 
•be  rendered  effective  for  a small  fraction  of  the  present 
expense.  I have  no  hesitation  in  saying  that  cables 
equally  effective  might  be  laid  at  from  one-half  to  one- 
quarter  of  what  the  present  lines  have  cost.  Nothing  can 
better  prove  the  mischief  of  a high  tariff' than  Sir  James 
Anderson’s  own  statement,  that  the  present  costly 
messages  are  almost  wholly  commercial  or  political,  and 
that  the  cables  are  sehlom  used  for  domestic  or  personal 
communication.  When  we  consider  how  many  Engli.sh- 
men  have  dear  friends  and  relatives  in  the  colonies  and 
in  foreign  countries  who  cannot  get  an  answer  to  a letter 
for  weeks  or  months,  what  statement  could  be  more 
damnatory  than  that  the  present  tariff,  and  all  tariffs 
hitherto  tried,  are  too  high  for  such  a use  ? Surely  the 
private  interests  of  shareholders  to  the  amount  of  ten  or 
twelve  millions  of  money  ought  not  to  be  allow'ed  to  pre- 
vail against  thegreatclaiins  of  civilisation  and  humanity, 
nor  should  the  deterring  intluence  of  an  association  of 
capitalists  be  able  to  bar  the  way  against  the  progress 
.of  science. — I am.  &c.,  Electkicus. 


CORRESPONDENCE. 


TECHNICAL  EDUCATION. 

Sill, — In  my  remarks  during  the  discussion  on 
“ Technical  Education,”  I perceive,  from  tho  report, 
that  I w'as  misunderstood  on  a few  points.  It  was  not 
to  “ Gothenburg,”  a town  in  Sweden,  but  to  Wurtem- 
burg,  a kingdom  in  Southern  Germany,  that  I alluded  ; 
and  the  “ Polytechnische  Sohule  ” in  Stuttgart  forms 
the  centre  of  technical  education  of  Wurtemberg  only, 
not  of  Germany. 

For  the  insertion  of  these  corrections  in  the  next 
number  of  the  Journal  I shall  feel  greatly  obliged. — 
I am,  &c.,  G.  C.  Mast. 

Belgravc  College,  148,  Buckingham  Palace-road,  S.W., 

December  2nd,  1872. 


Sm, — Permit  me  to  add  a few  words  with  reference  to 
Mr.  Webster’s  excellent  paper  on  Technical  Education, 
on  behalf  of  primary  schools,  especially  those  in  rural 
districis.  One  of  the  greatest  difficulties  in  them  is  to 
get  children  in  any  way  to  associate  their  school  teaching 
with  what  they  see  around  them  and  have  to  no  in  their 
daily  work  ; there  is  no  real  life  in  it.  It  is  the  same  with 
their  elders.  Learning  is  “ great  medicine,”  sometimes 
despised  and  sometimes  held  in  awe,  but  seldom  rationally 
appreciated.  There  can  hardly  be  a better  or  more  direct 
remedy  for  this  than  some  suitable  branch  of  “applied” 
teaching.  The  Education  Department  give  a capitation 
grant  for  two  “extra  subjects,”  and  one  of  these  might 
well  be  some  technical  matter  taught  in  that  scientific 
manner  which  Mr.  Webster  so  well  advocates,  rather 
than  the  crudities  which  so  often  pass  for  a scientific 
subject.  But  the  work  must  be  begun  with  the  teachers, 
and  what  1 would  specially  urge,  therefore,  is  the  action 
of  the  Society  with  and  upon  the  training  colleges.  More- 
over, technical  education,  properly  given,  besides  afford- 
ing the  readiest  means  of  conveying  some  practical  ideas 
of  scientific  method,  both  to  the  teachers  and  to  the 
taught,  should  further  help  to  bridge  over  the  great  gulf 
that  there  now  often  is  between  the  teachers  and  the 
shrewd  but  illiterate  people  who,  in  the  remoter  districts 
especially,  must  often  be  their  only  neighbours,  and 
should  be  their  chief  support.  The  latter  know  little  or 
nothing  of  books,  and  can  only  understand  a subject 
the  concrete  ; the  former  know  nothing  but  from  books, 
and  so  abstract  it  from  all  its  surroundings  as  to  render 
any  “ practical  ” conclusions  impossible.  Teachers  and 
their  country  neighbours  are  thus  often  as  oil  and  water. 
Well  chosen  technical  matters  should  afford  common 
ground  for  the  beginnings  of  an  intercourse  which  could 
not  fail  to  be  of  the  greatest  advantage  in  every  w'ay  to 
education,  and  in  this,  as  in  many  other  cases,  it  is  the 
first  step  which  costs  most. — I am,  &:c., 

Howland  Hamilton. 


CHANNEL  PASSAGE. 

Sill, — I have  read  kir.  Mackie’s  letter  in  the  Journal 
of  November  29th.  Will  you  kindly  allow  me  to  reply 
to  it  ? 

I will  pass  by  his  personalities  and  remarks  as  to  dis- 
similarity and  the  value  of  my  drawings,  now  in  the 
Polytechnic,  and  apply  myself  towhat  he  terms  hard  and 
tangible  facts,  and  not  to  imaginative  data. 

1 may  say  I have  sjient  fifteen  years  in  endeavouring 
to  put— so  he  calls  it — a real  good  thing  before  the 
public,  and  not  a “ mare’s  nest.” 

The  following  facts  may  be  relied  upon,  and  can  be 
authenticated  : — 

In  1854  I designed  my  first  treble  boat,  with  two 
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tunnels  and  four  paddles,  as  shown  hy  Mr.  Mackie  in 
the  Graphic,  and  in  1862  put  my  ideas  into  practice  hy 
purchasing  of  Simmons,  of  Putney,  a boat  (30  ft.  long 
by  2 ft.  wide)  having  a flat  floor  and  flat  sides  ; on  to 
/this  I joined  two  hulls,  one  on  either  side,  with  the 
paddles  between,  in  the  tunnels. 

This  boat  was  tried  on  the  Thames,  in  the  presence  of 
some  friends,  and  the  result  was  I was  cordially  laughed 
at  for  my  want  of  success.  I next  tried  the  four-wheel 
boat,  with  one  hull  only,  discarding  the  outer  hulls  and 
channels,  this  time  at  Kingston,  not  wishing  to  risk 
Putney  again.  Push,  the  boat-builder,  assisted  at  the 
experiment ; again  no  success.  The  reason  was  obvious  ; 
the  front  paddle-wheel  churned  up  the  water,  the  after 
one  revolved  in  the  water  as  churned  ; the  consequence 
was,  one  paddle  dragged  the  other  and  the  boat  as  well. 

Since  that  time  I have  devoted  myself  to  twin  boats, 
first  in  theory,  and  in  1867,  1868,  1869,  and  1870  by 
exhibiting,  in  various  places,  the  model  of  the  vessel  I am 
now  advocating. 

During  the  last  two  years  I have  built  .and  engined,  at 
my  own  heavy  cost,  a twin  boat,  60  ft.  by  18  ft.,  which 
will  be  shortly  ready. 

Before  putting  in  the  engines  I subjected  her  to 
very  rough  usage,  besides  floating  her  vvith  one  hull 
full  of  water  and  the  other  empty  ; in  this  way  she  is 
quite  safe,  by  anchoring  one  hull  down  to  the  shore  with 
screw  tackle,  so  as  to  leave  the  other  to  lift  with  the  tide, 
under  which  circumstances  no  strain  has  occurred. 
Further,  during  the  g.iles  we  have  had  the  last  fortnight, 
she  has  heen  lying  opposed  to  the  full  fury  of  the  south- 
west wind  and  tides,  and  has  ridden  them  out  easily, 
when  it  was  impossible  to  stand  on  a steamer  of  similar 
tonnage  lying  alongside.  All  as  stated  herein  can  be 
vouched  for  by  many.  I think  I may  now  say,  with 
Mr.  Mackie,  that  I have  worked  sincerely  for  public 
appreciation,  at  no  small  cost  to  myself  of  time  and 
money,  and  in  associating  myself  with  Captain  Dicey  I 
feel  I have  done  right  for  the  .public  and  myself  also. 

Treble  and  twin  boats  are  not  new ; of  these  boats 
the  most  notable  ex.imple  of  failure  is  that  of  the  Gemini, 
which  ran  on  the  Thames,  from  London  to  Gravesend, 
about  18  years  ago.  This  bout  failed  because  the  hulls 
were  too  close  together,  the  paddle-wheel  in  the  centre, 
and  there  was  no  cabin  accommodation.  Since  that  time 
twin  boats  have  been  in  use  on  the  Clyde,  New  York, 
the  Mississippi,  Rhine,  and  elsewhere,  with  varying  suc- 
cess or  failure.  And  lastly,  there  was  the  beautiful  Swan 
of  the  Exc,  an  excessively  lively  example,  which  rolled 
about  in  such  a manner  that  sometimes  she  forgot  her- 
self, and  actually,  at  last,  lost  her  head.  I will  conclude 
by  saying  that  I still  adhere  to  the  last  paragraph  in  my 
first  letter  to  you,  in  which  I state  th.it  Captain  Dicey 
and  myself  will  carry  out  the  experiment,  which  we 
)i|  trust  will  attract  pubiic  attention  ; also,  that  I wish  Mr. 

‘i  Mackie  a good  success  with  his  new  model, 
lam,  Sir, 

i Your  obedient  servant, 

I A.  Sedley. 

I !)2,  New  Bond-street,  2nd  December,  1872. 


TELEGRAPHIC  EXPERIMENTS. 

I Sill, — The  following  experiment  may  interest  your 

readers  : — On  November  4th  the  cable  from  Dover  to 
Boulogne  was  broken  by  a ship's  anchor,  about  five 
^ miles  trom  Dover.  By  the  kind  permission  and  co-opera- 
tion of  i\Ir.  Bourdeaux,  the  engineer  of  the  Submarine 
Telegraph  Company,  I placed  my  instrument,  as  shown 
lately  before  the  Society  of  Arts,  between  the  end  of 
the  broken  cable  at  Dover  and  the  water-pipes  of  the  town. 
To  our  surprise  we  could  distinctly  read  every  message 
to  and  from  Ostend,  Calais,  and  Dover,  on  the  Dover- 
Ostend  and  Dover-Calais  cables.  The  explanation  was 
as  follows  : — Part  of  the  electrical  current  which  went 
to  earth  at  the  Dover  water-pipes,  went  on  to  a second 


earth  formed  by  the  end  of  the  broken  cable,  and  in  its 
passage  made  signals  on  the  instrument.  Thus,  the 
enormous  fault  formed  by  the  Dover  water-pipes  was 
not  sufficient  to  prevent  a susceptible  current  of  elec- 
tricity passing  on  to  the  broken  end  of  the  Dover  and 
Boulogne  cable. 

We  also  asked  the  French  operator  at  Boulogne  to 
send  a current  through  the  broken  cable,  and  got  a feeble 
result ; but  as  we  were  not  able,  without  special  author- 
isation from  the  French  government,  to  get  him  to  put 
on  such  batteries  and  instruments  at  Boulogne  as  were 
necessary,  and  the  remaining  cables  were  fully  occupied 
with  messages,  we  did  not  follow  out  this  portion  of  the 
experiment.  The  first  experiment,  however,  shows  what 
an  enormous  fault  may  exist  without  preventing  the 
action  of  the  delicate  instrument  which  was  described  in 
a former  number  of  your  Journal. — I am,  &c., 

H.  Hightox. 

Putney,  Nov.  13th,  1872. 


SUBTERRANEAN  HYDROLOGY. 

Sir, — The  subject  of  subterranean  hydrology,  alluded 
to  by  Mr.  Leon  Jourd’hui,  in  his  letter  to  the  Jotirnal 
is  certainly  one  of  great  importance,  and  one  that  has 
met  with  but  little  attention.  The  thanks  of  all  hydraulic 
engineers  would  certainly  be  due  to  your  coi’respondent, 
if  he  could  help  to  throw  a light  upon  this  hitherto  dark 
subject;  and  I would  venture  to  suggest  to  him  the 
advisability  of  reading  a paper,  giving  a brief  outline  of 
the  investigations  of  Paramelli  and  others,  and  the  prac- 
tical results  that  have  been  obtained  in  this  branch  of 
science. 

There  is,  perhaps,  no  country  in  the  world  where  the 
subterranean  waters  are  utilised  on  so  large  a scale  as  in 
Northern  Italy ; and  the  rich  plains  of  Lomb.ardy  owe  a 
great  deal  of  their  fertility  to  the  fontanelli,  or  springs, 
which  are  especially  prized  for  the  irrigation  of  the 
marcitj,  or  winter  meadows,  from  the  great  stimulating 
effect  of  the  water  on  vegetation,  due  to  its  high  tempera- 
ture. The  importance  of  this  sort  of  irrigation  speaks  for 
itself  when  it  is  stated  that  the  volume  of  water  supplied  bj' 
fontanelli  in  Northern  Italy  is  estimated  at  3,000  cubic  feet 
per  second,  of  which  the  value  in  money  in  round 
numbers  would  amount  to  not  less  than  a million  sterling. 
The  search  for  water  in  Italy  is  a matter  of  mere  chance, 
although  it  is  met  with,  more  or  less  abundantly,  at  a 
short  distance  below  the  surface  of  the  earth.  But  the 
certainty  of  finding  abundant  springs  anywhere  is  not  the 
case ; and,  although  the  existence  of  springs  is  said  to  be 
indicated  by  certain  signs,  such  as  dampness  of  the  soil,  or 
a mist  resting  on  certain  spots  at  night  and  morning,  it 
is  often  the  case  that  the  excavations  for  a fountain-head 
have  to  be  abandoned,  and  a search  has  to  be  made  else- 
where, either  from  water  not  being  found  sufficiently  near 
the  surface  to  be  available  for  irrigation,  or  from  the 
springs  being  too  small  to  insure  an  adequate  return  for 
the  expense  to  be  incurred  for  making  the  necessary 
channel  to  lead  the  water  into  the  land. 

It  would  occupy  too  much  space  to  give  particulars  as 
to  the  formation  of  fontanelli  in  Italy,  and  I must  refer 
those  interested  in  this  subject  to  the  late  Captain  Baird 
Smith's  report  upon  “ Italian  Irrigation,”  where  a good 
account  of  these  springs  may  be  found. 

If  it  were  possible  to  ascertain,  with  any  degree  of 
certainty,  the  position  of  hidden  subterranean  streams  of 
water,  it  may  readily  be  imagined  the  immense  value 
that  such  a knowledge  would  be,  not  onlj’’  in  Italy  but  in 
many  other  countries,  such  as  Australia,  Africa,  and 
Spain,  where  large  tracts  of  land  are  literally  parched 
up  during  the  summer  months  from  scarcity  of  water. 

I consider  it  to  be  the  duty  of  those  who  possess  such 
knowledge  to  make  public  the  result  of  their  researche.s 
for  the  benefit,  not  only  of  themselves,  but  also  for  all 
mankind. — I am,  &c., 

P.  Le  Neve  Foster,  Jun.,  C.E. 

Mortara,  Lomellina,  Italy. 
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ARTIFICIAL  FUEL. 

Sir, — With  reference  to  the  letter  of  “ Anglo-Italian,” 
in  the  last  number  of  the  Journal,  describing  a method 
adopted  in  Italian  tan-yards  for  utilising  the  spent-bark 
or  tan  as  fuel,  permit  me  to  point  out  that  upwards  of 
fifty  years  ago  the  same  process  was  common  in  English 
tan-yards,  and,  for  aught  I know,  may  prevail  still.  I 
recollect  well  seeing  the  tan  thus  made  into  balls  by 
hand,  and  dried  in  racks,  in  the  tan-yard  of  a relative, 
■who,  I may  add,  used  no  other  fuel  than  this  in  his 
kitchen,  except,  perhaps,  at  times  adding  a log  of  wood. 
This  fire  was  made  on  the  hearth  without  any  grate,  and 
it  answered  admirably  for  both  warming  and  for  cooking. 
Better  dinners  than  used  to  to  be  served  at  my  relative's 
table  could  not  be  desired.  If  I recollect  right,  the  fuel 
■was  also  sold  to  the  people  of  the  village  at  a low  price. — 
I am,  &c.,  A Sexagenarian. 


NEW  ZEALAND  FLAX. 

Sir, — In  the  Journal  of  the  Society,  of  the  22nd  of 
November,  I have  seen  the  address  which  was  so  ably 
delivered  at  the  first  ordinary  meeting,  on  Wednesday, 
the  20th  inst.  The  benefits  the  Society  have  conferred,  by 
the  means  adopted  for  bringing  to  public  notice  subjects, 
which  would  otherwise  have  failed  to  attract  attention, 
are  therein  fully  set  forth  ; and  the  progress  made  in 
assisting  the  food  supply  b}'  the  introduction  of  Australian 
meat,  Indian  meal,  bread,  &c.,  fully  show  how  desirous 
the  Society  is  at  all  times  to  develop  any  industry  calcu- 
lated to  prove  of  ultimate  benefit.  It  touches  lightly 
upon  plans  adopted  for  the  promotion  of  the  cotton  cul- 
ture and  silk  supply,  and  then  states  : — “ The  subject  of 
fibres  is  of  great  importance,  in  reference  to  the  supply 
of  raw  material  for  various  manufactures,  and  the  Council 
will  continue  to  give  to  it  the  same  active  attention  as 
during  late  years,  and  they  trust  the  efforts  they  have 
made  in  Turkey  will  lead  to  practical  results.” 

I would  venture  to  draw  your  attention  to  the  fibre 
now  being  produced  in  large  quantities  from  the  plant 
Phormium  tenax,  in  our  colony  of  New  Zealand.  For 
many  years  past  this  fibre  has  been  known  as  a fibre, 
when  properly  prepared,  adapted  for  making  very  strong 
rope  ; it  is  only,  however,  within  the  past  four  years  that 
it  has  been  an  article  of  regular  importation  into  this 
country.  I notice  in  the  Journal  that  works  referring 
to  Phormium  tenax  have  been  presented  to  your  library  ; 
and  I think  your  Society  would  greatly  benefit  this 
important  branch  of  industry  in  one  of  our  far-off 
colonies,  if  you  would  cause  notice  of  the  progress  therein 
recorded  to  be  extracted  from  these  works,  so  that  our 
manufacturers  may  learn  lhat  a fibre  which,  less  than 
two  years  ago,  -v'as  considered  perfectly  useless  for  any 
textile  fabri(c  is  now  in  a fair  way  to  prove  of  very  great 
value,  not  only  for  making  the  coarse  material  fitted 
for  colonial  use,  such  as  wool -packs,  corn -sacks, 
&c.,  but,  when  used  as  a mixture,  will  greatly 
improve  and  strengthen  fabrics  similar  to  those 
which  have  hitherto  been  composed  of  ordinary  flax  and 
Russian  hemp.  Your  Journal  published  a letter  from 
me  on  the  uses  of  the  Phormium  fibre,  on  the  2nd 
August.  Since  that  date  Mr.  A.  K.  Forbes,  of  Hatton 
Mill,  Arbroath,  has  manufactured  further  fabrics  from 
the  “native  dressed”  fibre,  for  Dr.  J.  G.  Featherston, 
the  agent-general  for  New  Zealand,  ami  from  fibre  pre- 
pared by  inj'self.  On  page  19  of  “The  Report  of  the 
Commissioners  Appointed  to  Inquire  into  the  Preparation 
of  the  Phormium  Fibre,”  you  will  find  that,  so  late  as 
13th  June,  1871,  one  of  our  leading  Dundee  manu- 
facturers gave  it  as  his  opinion,  that  this  fibre  “ is  not 
suitable  for  fine  fabrics  of  cloth,  and  for  common  purposes 
it  would  have  to  compete  with  jute,  which  is  much  more 
easy  to  manipulate.”  Mr.  Forbes  has  now  worked  up 
a very  large  quantity  of  the  fibre,  and  from  his  practical 
experience,  he  having  gone  beyond  the  stage  of  experi- 


ments, gives  it  as  his  opinion,  that  if  cloth  were  made 
in  NewZealund  from  the  Fhor-mium  fibre,  it  would  entirely 
supersede  jute  for  consumption  on  the  spot,  though  here 
in  England  it  could  never  compete  wdth  it.  "When  the 
works  on  the  I'hormium  fibre,  now  in  your  library, 
have  been  carefully  perused,  I think  it  will  be  admitted 
that  there  is  every  prospect  of  this  fibre  eventually  , 
becoming  of  great  service  to  our  manufacturers ; although  j 
no  dou'ut  the  prejudices  and  antipathy  which  they,  as  a ,■ 
bodjq  always  exhibit  against  the  introduction  of  any  I 
fibre  which  is  new  to  them,  and  therefore  requires  more  ^ 
care  and  attention  at  their  hands,  and  occasionally  a ^ 
slight  alteration  of  machinery,  will  prevent  that  rapid  i 
development  of  its  uses,  to  which  its  merits  must  lead 
in  a few  years,  in  spite  of  any  adverse  opinions  which 
may  be  offerod.- — I am,  &o.,  C.  Thorne. 

1(5,  Mark  lane,  E.C.,  London, 

November  23id,  1872, 


STORING  POTATOES.  | 

Sir, — Will  you  kindly  permit  me,  through  the  Journal,  ' 
to  say  a few  words  on  the  subject  of  storing  potatoes  I 
for  winter  use?  The, plan  that  I have  adopted,  with 
invariable  success,  during  the  last  eight  years,  has  ' 
been,  to  sprinkle  the  floor  where  I intended  keeping 
them  with  tine,  unslaked  lime,  over  which  I spread  a 
layer  of  pota  oes,  four  or  five  inches  in  depth  ; I then 
sprinkled  again  with  lime,  and  added  another  layer  of 
potatoes  the  same  depth  as  before,  and  thus  continued 
till  the  whole  were  disposed  of.  The  lime  I use  is  about 
one-fortieth  part  by  measure  of  the  potatoes. 

I have  found  that  potatoes  thus  treated  have  never 
become  infected  with  disease,  and  where  disease  was 
already  existing  it  has  not  spread ; besides  which,  the 
quality  of  the  potatoes  has  been  rather  improved  than 
otherwise  by  the  treatment,  especially  where  they  were 
'watei’j'  or  ■waxy.  At  a time  of  scarcity  like  the  present, 
every  precaution  ought  to  be  used  by  which  such  a 
valuable  article  of  diet  may  be  preserved  from  decay.— I 
am,  &c.,  J.  Boyes. 

Shrewsbury,  Nov.  2Ist,  1872.  I 


DEAE  AND  DUMB  INSTRUCTION.  | 

Sir, — I wrote  to  the  Journal  in  August,  1871,  calling 
the  attention  of  the  Society  of  Arts  to  the  oral  instruction 
of  the  deaf  and  dumb,  and  since  then  several  letters  on 
the  subject  have  appeared  in  its  pages,  and  a paper  has 
been  read,  followed  by  an  animated  discussion. 

The  association  which  was  formed  for  the  purpose  of 
furthering  the  general  adoption  of  this  method  of  in- 
structing deaf  mutes,  has  in  the  meantime  commenced 
active  operations,  and  during  the  past  summer  a day 
school  has  been  opened  at  12,  Fitzroy-squarc.  The  pro- 
gress made  by  the  pupils,  even  in  the  short  time  they 
have  been  there,  is  very  great,  and  I trust  ttiat  those  of 
your  readers  who  feel  interested  in  the  subject  will  pay  , 
it  a visit,  so  that  they  may  judge  for  themselves,  and,  at  ' 
It  subsequent  period,  see  what  progress  shall  have  been 
made  by  individual  pupils.  The  school  is  open  for  public' 
inspection  every  Wednesday  afternoon,  and  affords  an 
opportunity  for  everyone  to  judge  of  its  merits  by  a 
personal  inspection,  an  opportunity  "which  I hope  wilL 
lie  taken  liy  many  of  your  readers  and  tlieir  friends. — ; 
I am,  &o.,  Lionel  Van  Oven. 

34,  York-torracc,  Regent's-park,  November  26th,  1872.  i 


We  have  received  from  Messrs.  Cassell  a com- 
plete set  of  their  Technical  Educator.  In  it  is  eumprised  a . 
vast  variety  of  information  on  subjects  the  most  dissimilar, 
information,  indeed,  which  it  would  be  difficult  to  light  uponi 
iu  any  other  work  of  which  we  are  aware.  ; 
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OBITUARY. 

o 

Sir  Donald  McLeod. — The  recent  fatal  accident  to 
Sir  Daniel  McLeod  is  too  fresh  in  public  memory  for  it 
to  he  necessary  for  us  to  do  more  than  mention  that  in  its 
victim  we  lost  one  of  our  members,  and  an  active  member 
of  the  Society’s  Indian  Committee.  Sir  Donald  was  a 
son  of  the  late  General  McLeod,  of  the  Bengal  Engineers, 
and  a grandson  of  Donald  McLeod,  of  Gearies,  Eoss- 
shire.  He  was  horn  in  1810,  and,  after  receiving  his 
education  at  Edinburgh  and  at  Haileyhury,  entered  the 
Bengal  Civil  Service  in  1828.  In  1843  he  became  magis- 
trate and  collector  at  Benares,  and  Financial  Commis- 
sioner of  the  Punjauh  in  1854.  He  was  at  Lahore  during 
the  greater  part  of  the  Indian  Mutiny,  and  held  the 
Lieutenant- Governorship  of  the  Punjauh  from  1865  down 
to  1870.  He  was  nominated  a Companion  of  the  Order 
of  the  Bath  (Civil  Division)  in  1860,  and  a Knight  of  the 
Order  of  the  Star  of  India  on  the  reconstruction  of  the 
Order,  in  1866.  He  became  a member  of  the  Society  in 
the  beginning  of  the  present  year. 


GENERAL  NOTES. 


Preserved  Kaw  Meat.— The  first  consignment  of  fresh 
meat  in  joints  from  abroad  was  safely  received  in  London 
during  the  past  week.  The  meat  was  shipped  at  Marseilles 
on  the  12th  instant.  Yesterday  a lunch  took  place  at  the 
Cannon-street  Hotel,  in  order  to  test  the  condition  of  the 
meat.  As  the  groat  difficulty  has  hitherto  been  to  obtain 
the  meat  uncooked,  the  experiment  should  go  far  to  settle 
the  question. 

Coal  in  Italy.— The  high  price  of  fuel  in  England 
seems  to  have  given  an  additional  impetus  to  coal-mining 
in  Italy._  A company  has  just  been  formed  for  the  purpose 
of  _ working  the  carboniferous  formation  in  the  vicinity  of 
Igl  ,.f  ;.u  the  island  of  Sardinia,  over  an  area  of  about  5,900 

acrc.-i. 

SThe  People’s  library  at  Liege  and  Antwerp.— The 
People’s  Library  at  Liege  contains  at  present  6,511  books, 
or  12,831  volumes,  all  of  them  bound.  Since  1869  the  library 
has  been  increased  by  2,144  \vorks,  comprised  in  4,958 
volumes.  The  Municipal  Council  allows  the  institution  a 
grant  of  700  francs  annually,  and  the  number  of  students  at 
1 1 home  (exclusive  of  readers  in  the  building)  has  amounted  to 
i 8,153  men  and  1,064  women.  At  Antwerp,  we  learn,  the 
t number  of  reader.s  at  the  People’s  Library  has  increased  bv 
> 139,  furming  a total  of  922.  These  readers  mav  be  classed 
y as  follows:-Froui  10  to  16  y^ars,  256  ; from  if  to  25  years, 
!■  , 390  ; from  26  to  35  years,  158  ; from  36  to  50  years,"  177  •’ 
yj  and  over  50  years,  41.  As  regards  sex— 825  men  and  97 
)|  women.  According  to  their  occupations — 145  students  at 
j schools  and  colleges,  90  clerks,  550  artisans,  17  soldiers,  &c. 
J I The  receipts  and  expenses  almost  balance  each  other,  and  are 
under  1,000  francs. 

B 

j Railway  Statistics  in  Italy.— The  Alta  Italia  Eail- 
f I way  Company  has  648  locomotive  engines  at  work  on  their 
) -lines,  and  48  in  construction.  The  number  of  passeno-er 
31  I carriages  owned  by  this  company  is  1,799,  and  194  more 
- building.  The  goods  waggons  made  for  the  present  traffic 
I are  9,732  in  uu.-uber,  and  33  more  are  building,  together  with 
j 10  goods  engines.  The  Southern  Railway  Company  owns 
1186  engines,  679  p.assenger-carriages,  and  2,338  goods 
waggons  ; and  tlieii'  < biag  stock  will  shortly  be  increased  by 
29  engines,  six  p ;:  .r- carriages,  and  34"0  goods  waggon's 
now  building.  To;,-  . .,ai  length  of  line  at  present  opened 
1-  m Italy  is  6,393  k.b  metres,  and  the  traffic  is  worked  by 
a i 1,085  locomotivis,  3,643  passenger  can  iages,  and  15,833  goods 
It,  j waggons.  The  rolli.ig  stock  now  in  course  of  construction 
(B'ls  87  engines,  200  passenger-carriages,  and  2,055  goods 
waggons. 


Railways  in  Turkey. — The  Levant  Herald  states  that 
the  Turkish  government  have  given  orders  fur  the  surveys 
of  the  proposed  line  of  railway  from  Tripoli,  on  the  Syrian 
coast,  to  Bagdad,  to  be  made  at  once,  and  two  engineers  have 
been  sent  to  the  former  place  to  commence  operations.  The 
line  would  be  about  550  miles  in  length.  At.  Bagdad  it  is 
intended  that  it  should  join  the  Persian  Gulf  Railway,  as 
originally  designed,  and  thus  connect  the  Gulf  with  the 
Mediterranean.  Tbi.s  is  a step  in  the  right  direction,  and  it 
is  to  be  trusted  that  a larger  staff  of  engineers  will  be  sent 
without  delay,  and  that  no  lime  will  be  lost  in  completing  the 
missing  link  in  the  direct  railway  route  to  India. 

Ostriches. — The  Buenos  Ayres  papers  urge  the  local 
government  to  take  strenuous  measures  to  stop  the  killing 
of  ostriches  {Rhea  Americana).  The  extensive  slaughter 
of  these  birds,  now  going  on,  may  be  judged  from 
the  fact  that  in  the  month  of  August  9,2001bs.  of  American 
ostrich  feathers  (which  enter  into  commerce  in  Europe 
as  vulture  feather.s)  were  exported  from  Buenos  Ayres, 
including  7,2001bs.  from  the  Bunda  Oriental.  The  Jesuits 
of  Paraguay,  according  to  Sr.  Ojeda,  had  1,000  tame 
ostriches,  which  used  to  come  every  day  at  the  twelve 
o’clock  bell  to  get  corn.  Dr.  Vavasour  had  a flock  of  tame 
ostriches  at  Pichin.ango,  which  used  to  go  out  in  the  fields 
and  return  every  night  to  sleep  in  the  farm  buildings.  Dona 
Nicanora  Castriz  had  some  which  would  come  and  lay  their 
eggs  in  her  lap,  hatching  them  in  her  bedroom.  Ostriches 
are  now  very  rare  in  Paraguay  or  Corientes,  hut  more 
numerous  in  Entre  Rios,  Banda  Oriental,  and  Buenos  Ayres. 
A prize  of  £60  sterling  is  offered  by  the  Uruguay  Rural 
Society  to  the  person  that  can  show  in  1874  the  largest  number 
of  tame  ostriches.  As  the  African  ostrich  has  been  success- 
fully domesticated  and  reared  for  its  feathers  in  both  North 
and  South  Africa,  there  is  no  ruason  why  attention  should 
not  be  given  to  the  American  ostrich  for  the  feathers,  which 
are  in  much  request. 

■yareck,  or  Sea  ’Wrack. — This  sea-weed,  which  is  used 
for  'stuffing  matti-esses  -’n  France,  and  pre.sents  the  great 
advantage  of  not,  harbouring  insects,  and  which  is  burned 
for  the  sake  of  the  soda  and  iodine  which  it  contains,  is  found 
on  the  Brittany  and  other  coasts  in  considerable  quantities  ; 
but  attention  is  now  being  drawn  in  France  to  the  enormous 
quantities  of  the  weed  to  be  found  in  the  neighbourhood  of 
the  Gulf  Stream,  where  it  forms  what  look.s  almost  like  an 
immense  prairie  in  the  midst  of  the  ocean.  This  sea  of 
varech,  or  xar/jasso,  as  the  Portuguese  call  it,  covers  a space 
nearly  equal  to  the  whole  area  of  France.  The  weed  itself  is 
the  fiiciis  iiatans  of  botanists,  a plant  without  roots,  which 
floats  in  the  direction  of  the  waves  and  currents.  Soundings, 
taken  in  this  sea  in  the  years  1861-2,  show  depths  varying  from 
2,600  to  7,000  metres.  M.  Leps,  a captain  in  the  French  navy, 
who  has  carefully  studied  the  subject,  is  of  opinion  that  this 
vaveok,  or  goemon,  as  it  is  also  called,  might  be  utilized  for 
agricultural  and  iudu.sirial  purposes  more  readily  than  that 
which  is  found  on  the  coast.s  of  Europe,  and  he  suggest.s 
that  it  might  either  he  brought  home  in  cumpre.ssed  bundles, 
or  that  vessels  might  carry  the  necessary  apparatus  to  burn 
iton  the  spot,  and  bring  home  only  the  soda  .and  iodine 
which  it  contains.  He  argues  that  this  would  be  a lucra- 
tive occupation  ; for  iodine,  which  is  now  obtained  only 
from  the  weed  thrown  on  our  coasts  by  the  sea,  is  dear, 
and  promises  to  be  still  dearer,  on  account  of  its  employ- 
ment in  the  production  of  a green  pigment.  It  is  said  to 
be  contained  in  such  small  quantities  in  sea-water  that 
thirty  millions  of  pounds  of  the  latter  only  gives  one 
pound  of  iodine.  The  idea  of  utilising  this  huge  sea  of 
vareck  certainly  deserves  the  consideration  of  practical  men. 


Tlic  centenary  of  Linnaeus’s  death  will  be  cele- 
brated at  Stockholm  on  the  10th  of  January,  1873,  when  a 
statue  of  the  great  Swedish  naturalist  will  be  um'eilcd.  He 
died  at  Upsala  (in  the  university  of  which  city  he  wms  for 
many  years  Professor  of  Botany),  in  the  sixty-eighth  year  of 
his  age. 

Wc  h'urn  from  the  SLecJumics’  3Iaf/azme  that  a 
portion  of  the  New  York  Central  Park  has  been  selected  for 
the  location  of  memorials  to  the  inventors  of  all  nations. 
One  of  these  memorials  is  to  be  erected  to  Elias  Howe, 
“ The  Inventor  of  the  Sewing  Machine.” 
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NOTICES. 

« 

EXAMINATIONS,  1873. 

Tlie  attention  of  candidates  is  drawn  to  an  error 
in  paragraph  55  of  the  Programme.  After  the 
words  “ accidence,”  the  words  “ and  in  passages  ” 
should  he  insei-ted. 


SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenpord,  Financial 
Officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library  : — 

Jahresherichte  der  Handels,  und  Geweabekammern  in 
Wiirttemberg  fiir  das  Jahr,  1871. 

Annual  Report  of  the  Vigilance  Association. 

The  present  position  of  Science  in  relation  to  the 
British  Government.  By  G.  Gore,  F.R.S.  Presented 
by  the  author. 

Scientific  Education.  By  G.  Gore,  F.R.S.  Presented 
by  the  author. 

Scientific  Instruction,  its  Aims  and  Methods.  By  G. 
Gore,  F.R.S.  Presented  by  the  author. 

The  Further  Extension  of  Birmingham  Industries. 
By  G.  Gore,  F.R.S. 

Proceedings  of  the  Royal  Geographical  Society. 
Nos.  3 and  4 of  vol.  16.  Presented  by  the  Society. 

The  following  Report  has  been  purchased  for  the 
Library : — 

Eighteenth  Report  of  the  Postmaster- General  on  the 
Post-office. 


ORDINARY  MEETINGS. 

The  following  are  the  dates  of  the  Wednesday 
evening  meetings,  the  chair  being  taken  at  eight 
o’clock : — 


1872. 

December  . . . . 



11 

18 



1873. 

January  . . . . 

— 

— 

15 

22 

29 

V 

February  . . . . 

12 

19 

26 

March  

5 

12 

19 

26 

April 

2 

— 

16 

23 

30 

>> 

May  

..  7 

14 

21 

28 

For  the  meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

Decemeeii  11.— “On  Galvanic  Batteries.”  By  the 
Rev.  II.  IIlGHTON. 

December  18. — “On  Russia,  her  Industries,  Com- 
merce, and  Means  of  Communication.”  By  Leone  Levi, 
Esq.,  Professor  of  Mercantile  Law,  King’s  College, 
London,  ami  one  of  the  Deputies  to  the  International 
Statistical  Congress  at  St.  Petersburg. 


INDIAN  MEETING. 

On  Friday,  the  13th  instant,  at  8 o’clock,  Capt. 
Lyon  will  exhibit  his  Photographic  Transparencies, 
illustrative  of  Indian  Architecture,  Idols,  and 
Every-day  Life. 


CANTOR  LECTURES. 

The  first  course  of  Cantor  Lectures  for  the' 
ensuing  Session  will  be  on  “ The  Practical  Appli- 
cations of  Optics  to  the  Aids,  Manufactures,  and 
to  Medicine,”  by  C.  Meymott  Tidy,  M.B.,  Joint 
Lecturer  on  Chemistry,  and  Professor  of  Medical . 
Jurisprudence  at  the  London  Hospital,  and  will 
consist  of  five  Lectures,  to  be  delivered  on  the 
following  eveimigs,  at  eight  o’clock : — 

Lecture  III.^ — Monday,  December  9tii,  1872.  , ! 

Applications  of  Optics  in  the  Arts,  illustrated  in  the  | I 
Science  of  Photography.  ! 

Lecture  IV. — Monday,  December  16th,  1872.  J 
Polarised  Light,  and  its  Practical  Applications. 

Lecture  V.— Monday,  December  23rd,  1872.  i 
Spectrum  Analysis  as  Applied  to  Manufactures,  , 
illustrated  in  the  Bessemer  process,  and  to  Medicine  in,  | 
the  Detection  of  Blood.  ' 


MEETINGS  FOR  THE  ENSUING  WEEK.  ! 

Mon SOCIETY  OF  ARTS,  8 Cantor  Lecture.  Dr.  Tidy, 

“On  Practical  Applications  of  Optics  to  the  Arts,  Mann-  ' 
factures,  and  to  Medicine.” 

Institute  of  Surveyors,  8.  Mr.  W.  Sturge,  “ Statistical 
Notes  on  the  Prices  of  Agricultural  Produce,  Lahour,  i 
and  Eent,  from  the  early  part  of  last  century  to  the 
present  time,  with  Eemarks  on  the  Present  Aspect  of  f , 
tlie  Labour  Question.” 

I’armers’  Club,  8J.  Mr.  H.  M.  Jenkins,  “Some  Compara-,^ 
five  Re.sults  of  Large  and  Small  Farm  Systems  in  pro-' 
viding  Food  for  the  People.”  “ 

Eoyal  Geographical,  8?j.  1.  Mr.  K.  Crawford,  “ On  a i' 

projected  Railway  Route  over  the  Andes,  from  the 
Argentine  Republic.”  2.  Capt.  Lindesay  Brine,  i 
“ Guatemala  and  Yucatan,  and  their  Ruined  Cities.” 
Medical,  8. 

Ti;es.  ...London  Institution,  4.  Prof.  Rutherford,  “The  Nutrition 
of  the  Body.” 

Eoyal  Medical  and  Chirurgical,  8J.  * 

Civil  Engineers,  8.  I . Renewed  Discussion  on  “ The  Aha- 
el-Wakf  Sugar  Factory.”  2.  Colonel  W.  II.  Greathed, 

“ An  Account  of  tlie  Practice  and  Results  of  Irrigation 
in  Northern  India.” 

Photograpliic,  8. 

AVf.d.  ...SOCIETY  OF  ARTS  8.  Eev.  H.  Highton,  “On  j 

Galvanic  Batteries.” 

Graphic.  8.  ! 

Royal  Literary  Fund,  3. 

Eoy.al  Society  of  Literature,  4j. 

Arciireological  Association,  8. 

, I 

Tiiurs... Royal,  8-b  j 

Antifiuaiies,  8^.  j 

Royal  Society  Club,  6.  i 

Mathematical,  8. 

I 

Fri SOCIF’ Y OF  ARTS,  8.  An  Exhibition  of  Photogra- 

pliic  Transparencies,  illustrative  of  Indian  Architecture, 
Idols,  and  Every-dny  Life,  by  Captain  Lyon. 

Arciiitectur.al  Association.  7^.  Mr.  C.  Baily,  “ History, 
Illustrated  by  Stained  Glass,  and  Exemplified  in  the 
AVindows  of  Long  Melford  Church,  Suffolk.” 
Astronomical,  8. 

Quekett  Club,  8. 

Sat Eoyal  Botanic,  3J. 
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All  communications  for  the  Society  should  he  addressed  to  the  Secretary  ^ 
John-sireety  Adelphiy  London^  W.C, 


AMROIJI'JCEMEIJTS  BY  THE  CORMCIL. 

o 

ECONOMIC  USE  OF  COAL  FOR  DOMESTIC  PURPOSES. 

With,  reference  to  the  sum  of  £o00  placed  at  the 
disposal  of  the  Council  through  Su-  William  Bod- 
Idn,  by  a gentleman  who  does  not  wish  his  name 
to  appear,  for  promoting,  by  means  of  prizes  or 
otherwise,  economy  in  the  use  of  coal  for  domestic 
purposes,  the  Council  have  decided  to  offer  the  fol- 
lowing prizes : — ■ 

1.  For  a new  and  improved  system  of  grate 
suitable  to  existing  chimneys  as  generally  con- 
structed, which  shall,  -\\dth  the  least  amount  of 
coal,  answer  best  for  warmmg  and  ventilating  a 
room. — The  Society's  Gold  Medal  and  Fifty  Pounds. 

2.  For  a new  and  improved  system  of  grate,  suit- 
able to  existing  chimneys  as  generally  constructed, 
Avhich  shall  with  the  least  amount  of  coal,  best 
answer  for  cooking  food,  combined  with  warming 
and  ventnating  the  room. — 2'he  Society's  Gold  Medal 
and  Fifty  Pounds. 

3.  For  the  best  new  and  improved  system  of 
apparatus  which  shall,  by  means  of  gas,  most 
efficiently  and  economically  warm  and  ventilate 
a room. — The  Society’s  Gold  31edal  and  Fifty 
Poimds. 

4.  For  the  best  new  and  improved  system  of 
a^jparatus  which  shall,  by  means  of  gas,  be  best 
adapted  for  cooking,  combined  with  warming  and 
ventilating  the  room. — The  Society’s  Gold  Meda 
and  Fifty  Pounds. 

5.  For  any  new  and  improved  system  or 
arrangement  not  included  in  the  foregoing, 
which  shall  efficiently  and  economically  meet 
domestic  requireinents. — The  Society’s  Gold  3Iedal 
and  Fifty  Pounds. 

The  Council  reserve  to  themselves  the  right  of 
withholding  all  or  any  of  the  above  prizes,  as  the 
judges  appointed  by  them  may  determine. 

The  competing  articles  must  be  delivered  not 
later  than  the  1st  of  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently 
sho-^vm  in  the  London  International  Exhibition 
of  1874. 


Fujrther  particulars  as  to  place  of  dehvery  and 
other  arrangements  will  be  published  as  soon  as 
they  are  finally  settled. 


PRIZE  FOR  STEEL. 

The  Comicil  have  resolved  to  offer  the  Society’s 
Gold  Medal  to  that  manufacturer  who  shall  produce 
and  send  to  the  London  International  Exhibition  of 
1873  the  best  specimens  of  steel,  suitable  for  affording 
increased  security  in  the  construction  of  locomotive 
and  marine  engines  and  boilers,  and  for  other 
engineering  purposes. 

The  conditions  of  the  competition  and  fm’ther 
particulars  will  be  published  subsequently. 


TECHNICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the  techno- 
logy of  the  Arts  and  Manufactures  of  the  comitry, 
in  reference  to  which  notices  have  already  ap 
peared  in  the  Journal,  is  now  ready  for  issue. 
These  examinations  'svill  be  held  annually,  in  con- 
junction with  the  exammations  of  the  Science  and 
Art  Department,  and  due  notice  vdll  be  given  of 
the  particular  subjects  selected  each  year. 

The  1873  Examinations  -will  be  held  m the 
technology  of  Cotton,  Paper,  Steel,  ' Silk,  and 
Carriage-buildmg.  Candidates,  in  order  to  obtain 
certificates  m any  of  these  subjects,  must  pass  the 
exammations  of  the  Science  and  Art  Department 
in  certain  sciences,  which  are  specified  in  the  pro- 
gramme as  bearing  upon  the  particular  art  or 
manufacture.  In  addition  to  these,  special  papers 
will  be  set  in  the  technology  of  each  manufacture^ 
by  examiners  appointed  by  the  Society  of  Arts. 

The  examinations  of  the  Science  and  Art  Depart- 
ment will  be  held  diuing  the  first  three  weeks  of 
May,  the  technological  paper  being  worked  on  the 
evening  of  the  14th  May.  The  dates  of  the  Science 
subjects  are  given  m the  Science  Dhectory,  pub- 
lished by  the  Science  and  Art  Department. 

In  order  that  these  Examinations  may  reaUy  be 
successfnl  in  promoting  technical  education  in  this 
country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  prizes  and 
scholarships.  With  this  object  the  Cormcil  aj^pcal 
to  the  trade  guilds  of  the  city  of  London,  to  mer- 
chants and  manufacturers,  and  to  members  of  the 
Society  generally,  to  aid  them  by  contributing  to 
the  prize  fmid. 


IMPROVED  CABS. 

The  term  of  “ three  months’  regular  use  in  the 
streets,”  hitherto  put  forth  as  a condition  of  this 
competition,  has  been  reduced  to  “ one  month.” 
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PROCEEDINGS  OF  THE  SOCIETY. 


o- 


FOURTH  ORDINARY  MEETING. 

Wednesday,  December  lltli,  1872,  Lieut. -Col.  A. 
Strange,  E.A.,  F.S.A.,  Member  of  Council,  in 
the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  ; — 

Bell,  George  William,  114,  Chancery-lanc,  W.G. 
Carillon,  John  Wilson,  Wormliill,  Buxton,  Derbyshire. 
Corner,  William  Mead,  r.E..G.S.,  104,  Leadenhall- 
street.  E.C. 

Dewes,  William  Petitt,  Ashhy-de-la-Zonch. 

Eliot,  Major-General  John,  Limpsfield,  Surrey. 
Goodenough,  Cant.  James,  E.N.,  United  Service  Club, 
S.W. 

Hari  er,  William  H.,  jun.,  Protestant  Grammar  School, 
New  Shoreham,  Sussex. 

Kirton,  John  W.  73  Belgrave-road,  Birmingham. 

Muir,  Edwin,  C.E.,  Canal  Wharf,  Rochdale. 

Neal,  John,  44,  46,  and  48,  Edgware-rf>ad,  W. 

Raiser,  L.,  o,  Hereford-square,  South  Kensington,  W. 
Russell,  Thomas,  Saracen  Foundry,  Glasgow. 

Sanford,  Percival,  8,  College-gardens,  Dulwich,  S.E. 
Yates,  Richard,  80,  Falmouth-road,  New  Kent-road 

S.E. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  this  Society. 

Allison,  E.  E.,  127,  Leighton-road,  N.W. 

Baker,  George  C.,  24,  Ofi'erton-road,  Clapham,  S.W. 
Bodkin,  Frederick  Edwin,  Merton-lane,  Highgate,  N. 
Browell,  Capt.  Langton,  R.N.,  J.P.,  Ercshfield,  Mill- 
brook,  near  Southampton. 

C,arrington,  John  Bodman,  13,  Regent-street,  S.W. 
Clement,  Robert  Pardy,  Brighton- villa,  Prospect-hall, 
Walthamstow,  E. 

Cocks,  Stroud  Lincoln,  58,  Harold-house,  Finchley- 
road,  N.W. 

Couch,  Arthur,  172,  Wapping  High-street,  E. 
Greenhough,  D.  W.,  1,  SuS'olk-villa,  Breakspeare’s- 
road,  Upper  Lewisham,  S.E. 

Halstead,  Henry  Richard,  3,  Rose  Bank,  Manningham, 
Bradford. 

Head,  John,  The  Orwell  Works,  Ipswich. 

Johnson,  Frederick  J.,  Lincoln-house,  Br'oad-green, 
Croydon. 

.Tones,  David,  27,  Miacing-lano,  E.C. 

Kennedy,  Lieut.-Col.,  J.P.,  Bombay  and  Baroda  Rail- 
way Company,  45,  Finsbur3r-circus,  E.C. 

Lord,  David  Lintott,  29,  Somerleyton-road,  East  Brixton, 

S.W. 

Ogle,  Richard,  Broad  Oak-park,  Worslejq  near  Man- 
chester, and  2 Pall-mall,  Manchester. 

Sarson,  Henry,  71,  New  North-road,  N. 

Saunders,  John,  Armley-house,  High-street,  Bromley, 
Middlesex. 

Sefton,  David  Hey  wood.  Land  Mortgage  Bank  of  India, 
17,  Change-alley,  Cornhill,  E.C. 

Tayler,  Henry,  44,  Finsbury-circus,  E.C. 

Trigg.s,  Reuben,  18,  Clarewood-terrace,  East  Brixton, 
S.W. 

Whitaker,  John,  Hdl-side,  Primrose-hill-road,  N.W. 
The  Paper  read  was — 


GALVANIC  BATTERIES. 

By  the  Rev,  H.  Highton,  M.A. 

I shall  not  attempt  to  give  any  ultimate  expla- 
nation of  the  phenomena  of  galvanism.  It  appears 
to  me  that  it  is  true  wisdom  in  science  not  to  at- 
tempt to  do  more  than  to  give  an  intelligent  and 
comprehensive  classification  of  the  phenomena 
themselves.  Deeper  theories  may  sometimes  be 
useful  in  suggesting  experiments,  if  it  be  borne  in 
mind  that  those  theories  must  always  be  doubtful, 
and  mere  matters  of  guess,  and,  at  best,  simply 
provisionary.  Thus  Maxwell  has  shown  that  the 
laws  of  hydraulics  may  be  applied  to  electrical 
currents,  though  he  cautiously  and  wisely  guards 
us  against  supposing  that  it  follows  from  this  that 
there  is  any  real  electric  fluid  similar  to  ordinary 
fluids.  It  would  have  been  well  if  other  well-known 
scientific  men  had  been  content  to  follow  his  ex- 
ample. In  the  same  way  I should  object  to  the 
assumption  of  any  ultimate  theory  of  galvanism, 
beyond  the  mere  intelligent  and  classified  expres- 
sion of  the  laws  of  the  phenomena. 

In  the  kindred  subject  of  heat,  I think  great  in- 
jury has  been  done  by  asserting  that  it  is  “a  mode 
of  motion,”  which  has  introduced  many  ■wild  and 
visionary  ideas.  If  the  word  “ motion”  be  meant 
simply  as  a translation  of  the  Greek  word  Kivrims, 
which  includes  nearly  all  kinds  of  change,  and  it 
also  be  meant  that  a change  of  temperature  is  a 
mode  of  motion  m the  ordinary  English  sense  of. 
the  word,  the  assertion  is,  in  a certain  sense,  true, 
but  deceptive ; if  it  be  meant  that  simple  heat, 
without  change  of  temperature,  is  motion  of  any 
kind,  this  is  not  only  extremely  doubtful,  but,  I 
believe,  absolutely  untrue.*  With  regard  to  gal- 
vanism, then,  I would  merely  say  that  it  would 
appear  that  wherever  there  is  a chemical  there  is 
also  a galvanic  action,  which  only  requires  proper 
arrangements  to  be  made  for  exhibiting  it. 

Perhaps  the  simplest  method  of  producing  a 
galvanic  current  is  by  the  formation  or  decompo- 
sition of  water.  Thus,  if  we  have  two  plates  of 
platinum,  the  surface  of  one  of  which  is  covered 
with  a film  of  hydrogen,  and  the  other  with  oxygen, 
on  making  a metallic  connection  between  the  two, 
a galvanic  current  passes,  and  the  hydrogen  and 
oxygen  unite  and  form  water.  Conversely,  if  we 
take  two  metals,  one  of  which  has  a greater  affinity 
for  oxygen  than  the  other,  and  place  them  in  water, 
then,  on  metallically  connecting  them,  the  water  is 
separated  into  oxygen  and  hydrogen,  the  oxygen 
uniting  with  the  more  oxidizablo  metal,  and  the 
hydrogen  being  evolved  on  the  surface  of  the  other 
metal,  and  a galvanic  current  flows.  I will  show 
you  both  these  actions  by  actual  experiment.  In 
both  cases  one  pole  of  the  battery  is  said  to  become 
positive  and  the  other  negative,  and  the  action 
passing  between  the  two  is  commonly  called  a gal- 
vanic current. 

Take,  again,  the  simplest  of  all  forms  of  a 
galvanic  battery — zinc  and  carbon,  with  a dialyte, 
as  it  is  called,  of  dilute  sulplimlc  acid  between 


* Aristotle,  in  his  “ Physics,”  suggests  an  important  principle 
which  might  with  advantage  be  studied  by  our  modern  theorists  on 
the  subject  of  heat.  He  says  (“Physics”  V.,  1.  5.)  ’AA.A.*  ’icrtwy 
ohx  V k(i/7}(Tis  aWa  7]  \ivKavcis,  That  is,  “But 

perhaps  whiteness  is  not  a mode  of  motion,  but  whitening  is  so  by 
analogy  heat  and  cold  are  not  modes  of  motion,  but  heating  and  cool- 
ing are  so— that  is  in  the  Aristotelian  sense  of  the  word.^ 
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them  ; the  oxygen  of  the  water  unites  with  the 
zinc,  and  forms  oxide  of  zinc ; the  sulphuric  acid 
unites  with  the  oxide,  and  forms  a sulphate  of 
zinc,  and  the  hydrogen  is  evolved  on  the  surface  of 
the  carbon.  This  double  chemical  action  gives 
rather  more  electricity  than  the  single  action,  as 
you  see. 

Now,  it  is  a well-known  fact  that  chemical 
combinations  frequently  produce  heat,  and  it 
is  also  a well-known  fact  that  an  electrical 
current  in  passing  through  a homogeneous  con- 
ductor also  produces  heat ; and  it  is  an  exceedingly 
interesting  problem  to  ascertain  what  relation 
the  heat  of  the  chemical  combination  boars  to  the 
heat  produced  in  the  conductor  of  the  current.  An 
investigation  of  this  kind  requires  the  most  delicate 
and  expensive  apparatus,  much  more  delicate  and 
expensive  than  I possess  ; but  in  searching  into  the 
records  of  the  most  trustworthy  experimenters  on 
this  point,  and  comparing  the  results  obtained 
by  them,  I have  arrived  at  the  following  conclu- 
sions 

1.  That,  in  all  cases  of  galvanic  action,  the  heat 
evolved  in  the  battery,  plus  that  in  the  exterior 
circuit,  is  exactly  equal  to  the  heat  produced  by 
the  chemical  action. 

2.  That,  in  most  cases,  a certain  portion  of  that 
heat  is  retained  exclusively  in  the  battery,  besides 
what  is  due  to  the  internal  resistance  of  the 
battery,  and  is  not  transmitted  through  the 
circuit. 

3.  That  the  potential  of  the  battery  varies,  not 
only  with  the  total  chemical  heat  produced,  but 
also  with  the  proportion  which  that  part  of  the 
heat  which  is  transmitted  through  the  circuit  bears 
to  the  total  chemical  heat  piroduced  by  the  action 
of  the  elements  of  the  battery.  Indeed,  the  poten- 
tial of  a'  battery  is  exactly  proportional  to  the 
amount  of  heat  transmitted  through  the  circuit  by 
each  unit  of  the  atomic  weight  of  the  metal  or  other 
substance  consumed  or  chemically  changed.  Thus,  if 
we  take  two  batteries,  one  of  zinc,  sulphuric  acid 
and  carbon,  and  another  of  zinc,  sulphuric  acid 
and  copper,  the  heat  evolved  by  the  sulplioxida- 
tion  of  the  zinc  is  the  same  in  both  cases  ; but  the 
potential  of  the  former,  and  consequently  the  heat 
evolved  in  the  circuit,  is  greater  ; — what  becomes  of 
the  difference  ? Is  the  heat  in  some  mysterious 
way  lost  ? No  ; the  surplus  heat  is  not  evolved  in 
the  circuit  at  all,  but  remains  in  the  liquid  of  the 
battery,  useless  for  the  production  of  electricity. 
Now,  it  is  an  exceedingly  remarkable  circumstance 
that  the  only  battery  yet  examined  in  which  the 
whole  of  the  heat  produced  is  transmitted  through 
the  circuit,  is  that  form  of  the  Daniell’s  battery  "in 
which  zinc,  in  a solution  of  sulphate  of  zinc,  is 
used  for  the  positive,  and  copper,  in  a solution  of 
sulphate  of  copper,  for  the  negative,  and  in  which 
the  sulphuric  acid  and  oxygen  are  transferred  from 
the  copper  to  the  zinc. 

With  zinc,  strong  sulphuric  acid  and  platinum, 
about  five-sixths  of  the  heat  produced  is  transmitted 
through  the  circuit,  but  this  varies  somewhat  with 
the  strength  of  the  acid  ; -with  iron  in  sulphate  of 
iron  and  copper  in  sulphate  of  copper,  only  about 
two-thirds  are  transmitted  ; with  copper  in  nitrate 
of  copper,  and  silver  in  nitrate  of  silver,  about 
If.  In  this  way  we  account  for  the  circum- 
stance that,  with  the  same  positive  metal,  the 
potential  varies  with  the  character  of  the  negative 


metal,  less  of  the  heat  of  the  oxidation  of  the 
positive  metal  being  transmitted  through  the 
circuit,  and  more  retained  in  the  battery  itself.  I 
may  as  well  say  that  I obtained  these  results  by  com- 
paring some  well  known  experiments  of  M.  A. 
Favre  with  some  very  important  ones  of  M.  Soret, 
which  are  scarcely  known  at  all.  I ^vill  illustrate 
this  by  showing  you  the  amount  of  current  derived 
from  the  oxidation  of  iron  in  conjunction  with 
carbon,  silver,  and  copper  respectively. 

But  the  whole  subject  of  the  relations  between 
heat  and  electricity  is  one  which  requires  deep  and 
accurate  investigation.  M.  Favre,  in  France,  and 
Dr.  Joule,  in  England,  are  the  principal  experi- 
menters on  this  subject,  and  having  spent  very  much 
time  in  carefully  examining  the  published  records 
of  their  experiments,  I have  no  hesitation  in  saying 
that  the  conclusions  they  deduce  cannot  be  accepted 
till  they  are  repeated  and  varied  with  the  most 
careful  precautions,  either  by  themselves  or  by 
others.  It  is  much  to  be  regretted  that  the  com- 
mittee of  the  British  Association  appointed  three 
years  since  to  investigate  and  report  on  the  ques- 
tion in  which  these  points  are  involved,  and  since 
reappointed  from  year  to  year,  have  not  yet  made 
public  a single  syllable  by  way  of  report  as  to  their 
proceedings  or  conclusions. 

I will  only  make  one  observation  more  before  I 
leave  this  part  of  my  subject,  and  that  is,  that 
chemical  actions  which  produce  cold  create  a 
galvanic  current,  and  therefore  produce  heat,  as 
much  as  those  actions  which  primarily  produce 
heat.  Thus,  copper  and  carbon,  acting  on  water, 
produce  a current  exactly  the  same  in  kind  as  zinc 
and  carbon,  although  the  heat  produced  by  the 
oxidation  of  copper  is  less  than  the  cold  produced 
by  the  separation  of  the  hydrogen  and  oxygen  of 
the  water.  Again,  you  will  see  that  while  the 
combination  of  sulphuric  acid  ^vith  water,  which 
produces  heat,  produces  a galvanic  current,  the 
combmation  of  acetic  acid  and  water,  which  pro- 
duces cold  instead  of  heat,  produces  also  a galvanic 
current  of  exactly  the  same  kmd  as  the  combina- 
tion of  the  sulphuric  acid  and  water.  Let  me  then 
show  you  these  facts  by  actual  experiment.  And  I 
may  note,  by  the  way,  that  it  is  a curious  circum- 
stance that  the  combination  of  many  acids  and  other 
substances  with  water,  while  they  produce  a contrac- 
tion of  volume,  at  the  same  time  produce  cold,  not 
heat.  In  the  combination  of  an  alkali  with  an  acid, 
which  also  produces  much  heat,  you  will  see  that 
a strong  galvanic  current  is  produced,  and  in  this 
case  the  alkali,  like  the  water  in  the  former  case, 
acts  as  the  positive,  and  the  acid  as  the  negative. 
These  circumstances,  with  many  others,  illus- 
trate the  fact  that  the  view  of  heat,  as  given 
in  Tait’s  “ Thermodyn.amics  ” and  other  better- 
Imown  treatises,  namely,  that  there  is  a certain 
absolute  zero  of  temperature,  fixed  at  — 272  C,, 
where  heat  finally  ceases  to  exist  (just  as  there  is  a 
certain  absence  of  motion  when  a body  is  at  rest), 
and  that  all  heat  above  this  point  is  equivalent  to 
a certain  amount  of  mecli<anical  force,  is  a view 
utterly  erroneous ; that,  on  the  contrary,  any 
variation  of  temperature,  either  upward  or  down- 
ward, involves  mechanical  force,  and  that  the  true 
zero  of  temperature  is,  when  all  contiguous  bodies 
are  of  equal  temperature,  just  as  the  true  electrical 
zero  is  when  all  contiguous  bodies  are  of  an  equal 
medium  of  electi’ical  tension. 
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But  I now  turn  to  the  more  practical  view  of  the 
subject.  And  here  let  me  begin  by  saying  that,  in 
order  to  understand  practically  the  action  of  a 
battery,  the  most  essential  thing  of  all  is  thoroughly 
to  comprehend  what  is  called  Ohm’s  law.  I have 
no  hesitation  in  saying  that  the  discovery  of  Ohm’s 
law  was  to  electricity  not  a whit  less  important, 
mdeed,  I should  say  more  important,  than  Newton’s 
law  of  gravitation  in  astronomy  and  general 
pihysics ; in  fact,  it  has  been  like  the  rising  of  the  sun 
to  travellers  groping  their  way  in  darkness.  It 
is  now,  of  course,  universally  acknowledged  as  the 
great  law  of  electrical  action,  though,  I need  hardly 
say,  that,  when  first  cnoimced,  it  was  received  by 
the  scientific  men  of  the  day  with  the  utmost  scorn, 
and  actually  denounced  as  the  wild  ravings  of  a 
madman.  But  Ohm  was  then  an  unknown  man — 
now  his  name  is  a household  word  with  all  electri- 
cians. This  great  law  then  is,  that  the  quantity 
of  electricity  passuig  through  each  part  of  a circuit 
in  a given  time  is  proportional  dii-ectly  to  what  is 
called  the  potential  or  electro-motive  power  of  the 
elements,  and  inversely  to  the  total  resistance  of 
the  circuit.  Thus,  to  express  it  adgebraically. 

Again,  the  resistance  of  the  circuit  consists  of 
two  parts — the  internal  resistance  of  the  battery, 
and  the  resistance  of  the  rest  of  the  circuit.  Call- 
ing these  E'  and  R",  we  have  the  equation, 

and  m the  practical  comprehension  of  this 
equation  under  the  different  circumstances  to 
which  it  is  applicable  consists  the  whole  difference 
between  a good  and  a bad  electrician ; everything 
as  regards  the  relation  between  batteries,  the  work 
they  have  to  do,  and  the  cost  of  doing  it,  depends 
upon  this  equation.  If  we  have  many  similar  cells  in 
a battery,  say  « cells,  then  the  equation  becomes 

Q - 

^ ~ « K -f  It"' 

Q represents  the  amomit  of  chemical  action 
going  on  in  a given  time  in  each  cell,  and  if  E"  be 
small,  it  is  plain  that,  though  v/ith  many  cells  we 
get  many  times  the  waste  of  zme  and  other  elements 
of  the  battery,  we  get  no  addition  to  the  current ; 
on  the  other  hand,  if  E"  be  large,  we  want  a good 
many  cells  to  produce  the  same  current , and,  in 
fact,  as  I said  before,  in  the  j)ractical  ajrplication  of 
this  equation  to  every  varying  case  lies  the  whole 
art  of  the  proper  or  improper  use  of  a battery,  and 
the  art  of  usmg  such  batteries  as  are  properly 
suited  to  the  object  desired  to  be  attained.  It  will 
be  obvious,  from  what  I have  said,  that  the  main 
pomts  of  merit  in  a battery  are — 

1st.  A large  potential,  or  electro-motive  force. 

2nd.  A small  internal  resistance,  for  where  there 
is  much  internal  resistance  a largo  part  of  the 
power  of  the  battery  is  wasted  in  itself,  in  over- 
coming— if  I may  so  speak — its  own  friction.  To 
these  two  points  I may  add  two  more,  viz  : — 

3rd.  Constancy,  or  a power  of  keeping  iq")  an 
action  nearly  uniform. 

4th.  Permanency,  or  the  power  of  working  for  a 
long  time  without  attentioir  or  fi’esh  makmg  up  of 
the  battery. 

When  I say  that  the  heat  jiroduccd  in  a given 
time — and  in  some  cases  the  magnetic  power — is  as 
the  square  of  the  quantity,  and  not  simply  as  the 


quantity,  you  will  see  at  once  the  great  importance 
of  having  a large  potential. 

The  two  instruments  I have  here  will  serve  to 
show  the  first  three  points  in  different  batteries, 
namely,  the  potential,  the  internal  resistance,  and 
the  constancy  for  at  least  a short  time.  The  per- 
rrranency  must,  of  course,  be  a matter  of  time  to 
ascertain.  The  first  instrument,  a galvanometer 
with  a large  resistance,  will,  I thiirk,  showirractically 
better  than  any  other  the  potential  of  a battery. 
By  either  observing  the  degree  of  deflection  mth 
the  same  resistance,  or  the  resistance  through  which 
the  sanre  degree  of  deflectiorr  is  produced,  wo  get 
a good  practical  idea  of  the  potential  of  a battery. 
And  this  is  really  all  we  want ; an  exact  theoretical 
determination  is  valueless,  as  it  is  always  varymg, 
more  or  less,  from  moment  to  moment. 

I will  now  show  you  the  practical  potential  of  a 
largo  nuiiibor  of  combinations.  Let  us  take,  as  a 
convenient  standard,  zinc  in  sulphate  of  zinc,  copper 
in  sulphate  of  copper. 

It  is  more  convenient  in  practice,  though  a little 
larger  than  the  British  Association  unit,  which  they 
call  a “Volt,”  in  which  the  negative  is  copper  in 
nitrate  of  copper. 

You  see  the  degree  to  which  it  attains  ; now,  let 
us  compare  with  this  the  following  elements : — 

Zinc,  dilute  sulphuric  acid,  platinum. 

Bo.  do.  carbon. 

Bo.  do.  silver. 

Bo.  do.  copper. 

Bo.  dilute  sulphuric  (II)  * nitric  acid,  platinum  (or  Grovets 
form). 

Do.  do.  (II)  nitric  acid,  carbon  (or  Bunsen’s 

form). 

Do.  a mixture  of  dilute  sulphuric  and  chromic  acid.s,  and 
carbon,  without  a porous  cell,  as  re- 
recommended by  Roscoe  and  Bunsen. 
Do.  dilute  sulphuric  acid  (||)  carbon  and  mixed  sulphuric 
and  chromic  acids. 

I add  a little  permanganate  of  potash  to  the 
negative,  and  you  see  the  potential  raised  a little. 
Now  I will  show  you  some  forms  of  my  own. 

Zinc,  solution  of  potash  (||)  carbon  packed  in  a mixture  of 
carbon,  precipitated  sulphur, 
peroxide  and  of  manifanost) 
with  dilute  sulphuric  acid. 
Zinc,  common  salt  (||)  ..  do.  do. 

Next  what  is  in  most  respects,  I thmk,  the  most 
convenient,  and  best,  and  cheapest  m action  (for 
the  power  produced)  of  all  batteries  : — 

Zinc,  common  salt  (||)  . . carbon  packed  in  Rranulafed 

carbon,  peroxide  of  man  franese, 
with  a mixture  of  sulphuric, 
nitric,  and  chromic  acids. 

The  potential  of  the  first  of  these  then  is,  as  you 
see,  very  high,  much  higher  than  a Grove  or  a 
Bunsen,  indeed,  nearly  fifty  per  cent,  higher. 
The  second  and  third  also  considerably  higher ; 
the  third  is  very  constant,  very  enduring,  and, 
from  the  jicculiar  chemical  action  of  the  ma- 
terials, emits  none  of  those  poisonous  nitrous 
fumes  which  have  so  seriously  and  permanently  in- 
jured the  health  of  many  who  ha  ve  used  the  Grove 
or  Bunsen  batteries.  Now  we  will  try  the  potential 
of  iron  instead  of  zinc  ; this,  you  will  see,  is  about 
three-fourths  that  of  zinc,  so  that  four  cells  of  iron 
will  be  about  equivalent  to  three  of  zinc.  But  as 
iron  is  about  one-third  the  price  of  zinc,  and  is 


* The  mark  (|I)  is  intended  to  denote  a porous  diaphrjg-m. 
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much  less  liable  to  be  affected  by  local  action,  it 
would  seem  as  if  there  was  great  advantage  in 
using  iron.  But  as  every  pound  of  ii-on  consumed 
will  take  a little  more  acid  and  manganese  than  the 
zinc  (that  is  in  the  proportions  of  eight  and  seven), 
and  the  internal  resistance  of  four  cells  will  be  more 
than  that  of  three,  there  is,  on  the  whole,  probably 
not  much  economy  in  using  iron.  Here  is  another 
battery  m which  no  acid  is  used,  and  in  which  the 
potential  is  as  high,  or  nearly  as  high,  as  a Grove, 
and  very  constant  in  its  action.  It  is  zinc, 
solution  of  salt,  (||)  carbon,  and  the  peroxide  of 
manganese,  with  a mixed  salt  of  sodium,  tin,  and 
mercury.  For  telegraphic  purposes,  where  the 
use  of  acid  is  thought  objectionable,  I Imow  no 
bettor  form. 

But  instead  of  zinc  or  iron,  or  indeed  any  metal, 
we  may  use  any  oxidizable  liquid,  and  collect  the 
electricity  derived  from  its  oxidization  by  means 
of  a carbon  plate.  The  cheapest,  probably,  of  all 
is  common  salt;  jmu  see  this  gives  a very  fair 
potential,  in  fact  not  very  short  of  a Danioll. 
Again,  take  sulphate  of  protoxide  of  iron,  a very 
cheap  material,  which  may  be  kept  in  a state 
of  protoxide  by  placing  in  it  pyrites  or  other 
sulphide  of  iron,  wliich  is  a material  almost 
valueless.  Cyanide  of  potassium,  you  Avill  see, 
gives  a good  potential ; also  hjqjosulphite  of  soda, 
and  .sulphide  of  soda  or  potash.  You  will  observe 
that  the  potential  of  this  last  is  very  mrich  greater 
than  a Daniell,  and  approaches  that  of  a Grove. 
Sulphide  of  calcium — a waste  material  m many 
places — givesa  very  good  potential.  Again,  brandy 
and  water,  sugar  and  water,  milk,  flour  and  water, 
all  of  which,  being  oxidized  by  the  oxidizmg  ma- 
terials of  the  negative  side  of  the  battery,  produce 
a considerable  galvanic  current.  Indeed,  -with 
these  kinds  of  materials  the  battery  plays  the 
same  part  as  the  stomach  and  lungs  of  the  animal 
body,  the  negative  part  of  the  battery  supplying 
oxygen  to  oxidise  the  food  materials  of  the  positive 
part,  just  as  the  lungs  furnish  oxygen  for  oxidising 
the  food  supplied  to  the  stomach  and  brought  into 
circulation  m the  blood.  You  ■will  observe  that 
milk  and  tea  are  more  easily  acted  on,  and  give  a 
larger  potential,  than  brandy  and  water  or  flour 
and  water.  But  before  I conclude  this  part  of  my 
subject,  I ought  to  show  you  the  potential  of  some 
other  of  the  common  forms  of  battery,  namely, 
the  Wollaston,  the  Since,  and  the  Lo  ClanchA 
You  will  see  they  are  much  inferior  to  some  of  the 
forms  I have  sho'wn  you,  besides  ha'ving  other  dis- 
advantages which  I shall  show  you  in  due  time. 

Well,  let  me  next  show  you  the  internal  resistance 
and  constancy  of  some  of  the  common  forms  of 
battoiy.  In  order  to  show  this  properly,  we  must, 
of  com-se,  take  elements  of  an  equal  size.  This 
instrument  is  a galvanometer  of  very  small  internal 
resistance,  so  that,  practically,  it  shows  you  what 
is  the  mternal  resistance  of  the  battery,  as  that 
is  the  main  element  of  resistance.  Of  course  the 
potential  also  affects  the  result,  so  that  the  degrees 
in  this  instrument  wiU  practically  show  you  the 
combined  result  of  potential  and  small  resistance, 
whp’e  a large  amount  of  current,  with  a small 
resistance  is  required ; and  the  loss  of  power  in  a 
minute  (I  cannot  afford  time  to  show  you  the  effect 
of  a longer  diiration)  will  give  you  some  idea  of 
their  constancy. 

Let  us  just  take  that  modification  of  the  Daniell 


now  used  in  the  Post-office  and  generally  for  tele- 
graphic use.  You  have  seen  that  it  stands  low  in 
the  scale  for  potential ; and  you  will  now  see  that 
for  small  internal  resistance  it  s'tands  very  low  indeed, 
but  that  its  constancy  for  one  minute  at  least  is  per- 
fect. But  still  the  amount  of  electricity  produced  in  a 
minute  is  so  very  small  that  it  ought  to  remain 
con.stant,  there  being  so  little  expenditure  of  force 
in  the  time.  Now,  compare  with  this  two  forms 
of  battery  introduced  by  myself  for  telegraphic 
purposes — zinc  m salt  or  dilute  acid  for  positive, 
and  carbon  placed  m gi’anulated  carbon  and  per- 
oxide of  manganese  with  dilute  acid  for  negative. 
You  •will  see  the  comparatively  enormously  large 
quantity  of  electricity  which  this  produces  ; though 
in  the  course  of  a minute , where  there  is  no  resistance, 
it,  of  course,  partially  exhausts  itself,  the  peroxide 
not  being  able  to  furnish  oxygen  rapidly  enough 
for  the  supply  ; but,  after  a short  interval  of  rest, 
it  recovers  its  full  potential.  On  the  London  and 
North-Western  Eailway  ten  of  these  cells  ■were 
found  to  work  to  Manchester  equally  well  ■with  60 
of  the  ordinary  sulphate  of  copper  batteries  ; not 
of  course,  that  the  potential  is  .six  times  as  large — 
indeed,  it  is  not  more  than  double — but  in  damp  and 
wet  weather,  where  there  is  much  leakage  from  the 
wires,  the  small  internal  resistance  of  these  bat- 
teries enables  them  to  supply  enough  electricity  to 
make  up  for  the  leakage,  whereas  the  larger  internal 
resistance  of  the  Daniell  batteries  prevents  them  from 
suppljdngin  a given  time  more  thana  comparatively 
small  given  quantity,  which  will  not  bear  much 
loss  from  leakage.  I am  glad  to  say  that  this  form 
of  battery  is  being  fast  adopted  for  railway  use. 
Then  we  try  the  Wollaston — a small  potential,  a 
small  resistance,  and  a very  rapid  fall  of  power ; 
then  the  Smee — a small  resistance,  fair  potential, 
and,  in  conseqiicnce  of  the  rapid  escape  of  hydro- 
gen, considerable  constancy.  To  this  battery  the 
hydrogen  fumes  are  a great  objection.  Next,  try 
the  Le  Clanche,  a fair  original  potential,  moderate 
resistance,  and  rapid  fall  of  potential.  Next,  the 
form  I mentioned  before  as  introduced  by  myself, 
■\rith  a higher  potential  than  the  Le  Clanclri,  and 
much  more  constant,  though,  like  the  Le  Clanche, 
used  without  an  acid,  and  therefore  quite  as  per- 
manent. It  is  simply  a solution  of  common  salt  with 
a combined  salt  of  sodium,  tin,  and  meremy  in  the 
negative . This  combination  has  the  peculiar  property 
of  being  able  to  extract  rapidly  the  oxygen  from 
the  peroxide  of  maganese.  The  tin  causes  in  time 
a little  local  action,  but  if  it  be  left  out,  the  mercury 
by  itself  cannot  so  rapidly  extract  the  oxygen,  and 
the  local  action  caused  by  the  tin  is  very  small 
indeed.  Next  the  “ Grove,”  a high  potential,  very 
little  resistance,  even  an  increase  of  potential  as 
the  liquid  gets  warm ; Bimsen  the  same  ; but  both, 
after  a short  time,  producing  intolerable  poisonous 
fumes,  which  produce  dangerous  inflammation  of 
the  lungs,  take  away  the  voice,  and  when  a man’s 
system  has  once  been  injured  by  them,  act  upon 
tlie  lungs  on  subsequent  occasions  with  the  utmost 
rapidity.  For  myself,  I am  now  so  sensitive  to 
them,  that  I cannot  expose  myself  to  them  for  even 
a few  minutes  wthout  losing  my  voice  and  my  chest 
getting  seriously  affected ; besides,  they  are  far 
from  permanent,  as  a few  hours  exhausttheirpower. 
Next,  I try  the  bichromate  battery,  without  porous 
cells ; small  resistance,  high  potential,  but  soon 
losing  its  power,  and  very  expensive  and  wasteful 
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in  use,  destroying  itself  by  a single  night’s 
action.  Next,  the  bichromate,  with  a porous  cell, 
high  potential,  moderate  resistance,  moderate 
constancy,  but  very  expensive  in  use.  Next,  let 
me  take  my  own  form,  which,  for  general  practical 
use — as  for  induction  coils,  for  keeping  up  a 
powerful  magnetic  action  when  required,  and  other 
such  purposes — I think  is  far  superior  to  all  others. 
Zinc  in  salt,  carbon  packed  in  granulated  carbon 
and  peroxide  of  manganese,  filled  in  with  dilute 
sulphuric  acid,  mixed  with  a little  nitric  and 
chromic  acids.  Here  is  very  high  potential,  as  I 
showed  you  before,  moderate  resistance  and  great 
constancy.  I have  had  them  standing  for  months, 
used  occasionally,  and  losing  but  little  of  their 
original  potential. 

For  electro-plating,  in  power,  convenience  and 
long  endurance,  they  exceed  all  others.  Some 
electro^platers  prefer  iron  as  the  positive,  some  zinc ; 
for  each  has  his  o^vn  peculiar  preferences  and  modes 
of  working ; but  they  are  now  becoming  largely 
adopted,  having  more  than  the  power  of  the  Bun- 
sen, without  the  inconveniences,  and  lasting,  I may 
say,  30  times  the  length  of  time.  Some  electro- 
platers have  had  them  in  daily  use  for  two  months 
at  a time.  The  chromic  acid  has  the  especially 
valuable  property  of  absorbing  all  nitrous  fumes. 

To  show  you  the  power  of  the  battery,  here  is 
an  electro-magnet  magnetised  by  a single  cell.  I 
will  defy  the  strongest  man  in  this  room  to  separate 
the  soft  iron  keeper  from  the  magnet. 

Where  very  great  constancy  and  a very  large 
cm-rent  of  electricity  is  not  required,  the  nitric  and 
chromic  acids  may  be  omitted,  and  then  the  local 
action  becomes  next  to  nothing ; but  with  the  latter 
a moderate-sized  battery  of  a single  cell  has  been 
used  for  plating  six  dozen  forks  at  once. 

I am  afraid  that  I have  occupied  you  too  long, 
but,  as  it  is,  I have  been  obliged  to  compress  my 
matter  unduly,  and  to  omit  many  points  on  which 
I shoidd  have  wished  to  dilate. 


DISCUSSION. 

The  Chairman  said  that  the  effects  of  galvanism,  like 
all  other  natural  phenomena,  depended  upon  certain 
fixed  laws,  but  these  admitted  of  an  almost  infinite 
variety  of  combination,  and  possibly  some  gentlemen 
present,  whose  studies  have  been  directed  to  this  matter, 
might  be  able  to  add  to  the  knowledge  which  had 
been  so  interestingly  conveyed  bj’  the  reader  of  the 
paper.  Or  if  there  were  any  points  on  which  anyone 
desired  further  information,  he  had  no  doubt  Mr. 
Highton  would  be  happy  to  afford  it  if  possible. 

Mr.  H.  Eawlinson,  C.B.,  said  it  was  often  stated  in 
papers,  though  not  so  often  now  as  formerly,  that  some 
one  had  invented  a method  by  which  galvanism  would 
take  the  place  of,  and  supersede,  steam.  He  should  like 
to  know  if  Mr.  Highton  could  inform  them  whether 
there  was  any  possibility  or  probability  of  this  being  the 
case. 

The  Rev.  Mr.  Highton  said  that  so  much  had  been 
written  on  this  subject,  by  Youle  and  others,  that  he 
could  only  repeat  what  he  had  already  stated,  that  he 
believed  their  conclusions  required  further  experiment 
before  they  could  be  finally  accepted.  If,  however, 
they  were  conclusive,  it  would  appear  that  the  power 
produced  by  any  force  was  simply  the  equivalent  of  the 
heat  produced,  and  in  that  case  certainly  the  consump- 
tion of  zinc  or  iron  could  scarcely  ever  be  compared  in 
cheapness  to  that  of  carbon.  However,  they  must  await 
he  report  of  the  committee  appointed  by  the  British 


Association  three  years  ago  to  examine  the  subject  of  the 
mechanical  equivalent  of  heat,  which,  in  reality,  involved 
this  whole  question.  He  did  not  himself  think  the  ex- 
periments of  Messrs.  Favre  and  Joule  could  at  present  be 
accepted  as  conclusive. 

Mr.  John  Fordred  asked  what  form  of  battery  was 
most  suitable  far  telegraphic  purposes. 

The  Rev.  Mr.  Highton  said  it  would  depend  on  the 
character  of  the  work  to  be  done.  If  the  battery  were 
to  be  used  by  a country  postmaster,  who  knew  nothing 
about  it,  and  only  wanted  it  perhaps  once  or  twice  a-day, 
the  best  form  would  probably  be  the  Le  Clanche,  or  the 
one  with  a mixture  of  sodium,  mercury,  and  tin  ; but  if, 
on  the  other  hand,  it  was  required  for  an  office  where  it 
could  be  properly  attended  to,  he  should  recommend 
zinc  in  salt,  with  dilute  acid,  peroxide  of  manganese,  and 
carbon  as  the  negative.  This  was  used  very  successfully 
on  the  Midland,  North  Western,  and  Brighton  lines  of 
railway. 

The  Rev.  Wm.  Law  said  he  had  found,  in  using  a 
Highton  batter)',  that  the  acid  rose  up  through  the  carbon 
by  capillary  attraction,  and  corroded  the  binding  screw, 
thus  interfering  with  the  action.  He  had  lately  found 
the  action  of  a battery  of  this  kind,  with  rather  short 
carbons,  almost  suspended  through  the  deposition  of  an 
oxide  on  the  end  of  the  binding-screw  in  this  way,  and  he 
would  like  to  know  what  was  the  best  way  to  remedy 
the  evil.  The  plan  he  had  found  most  efficacious  was  to 
deposit  a collar  of  copper  on  the  top  of  the  carbon  by 
electrotypic  action,  then  to  solder  a stout  strip  of  copper 
upon  it,  and  then  dip  the  whole  of  the  top,  just  covering 
the  collar,  in  boiling  paraffin.  The  result  was  that  thet 
paraffin  penetrated  the  carbon,  and  to  a great  exten 
preserved  it  from  the  action  of  the  acid.  If  there  were 
any  better  method  of  preventing  the  evil  he  had  men- 
tioned, he  should  like  to  know  it. 

The  Rev.  Mr.  Highton  said  the  plan  described  would  be 
successful  to  a certain  extent,  but  not  altogether.  Prob- 
ably the  best  method  would  be  to  platinise  or  cover 
with  gold  electrically  the  point  of  the  binding-screw 
which  pressed  upon  the  carbon. 

The  Rev.  Mr.  Law  said  he  had  tried  platinum  collars, 
but  he  found  there  was  a curious  indescribable  salt  gene- 
rated by  the  action  of  the  acid. 

The  Rev.  Mr.  Highton  said  perhaps  the  most  effectual 
way  was  to  clean  the  binding-screws  every  time  they 
were  used.  He  had  never  found  any  corrosive  action  in 
the  course  of  a single  evening. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Highton,  said  the  Society  of  Arts  lent  itself  more  to  the 
dissemination  of  a practical  knowledge  of  science,  as 
applied  to  the  use  of  mankind,  than  to  the  dissemination 
of  philosophic  theories,  and  certainly  it  had  thoroughly 
fulfilled  its  functions  that  evening  in  having  obtained 
from  Mr.  Highton  so  valuable  an  addition  to  its  stock  of 
knowledge  from  the  result  of  his  long  labours  and  deep 
study  of  this  most  interesting  and  useful  subject. 

The  vote  of  thanks  being  carried  unanimously. 

The  Rev.  Mr.  Highton  briefly  acknowledged  thecompli- 
ment,  and  the  meeting  separated. 


We  notice,  in  last  week's  Building  News,  an 
interesting  sketch  of  the  growth  and  progress  of  the  Society. 
We  would  draw  special  attention  to  the  remarks  on  the 
Endowment  Fund,  the  value  of  which  we  are  glad  to  see  so 
cordially  appreciated  by  our  contemporary. 

The  Bessemer  Steamboat  Company  (Limited), 
has  recently  been  introduced,  with  a capital  of  £250,000,  in 
shares  of  £50  each.  The  company  has  for  its  object  to  run 
the  above-mentioned  vessels  between  this  country  and 
various  parts  of  the  Continent,  the  same  to  be  hereafter 
deeided  upon. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
fiington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


The  first  meeting  of  the  Committee  on  steel  was  held 
at  the  Exhibition-offices,  Stanhope-lodge,  Upper  Ken- 
sington-gore,  on  Monday,  the  25th  November,  1872. 
Colonel  F.  Campbell,  E.A.,  was  voted  into  the  chair,  and 
among  those  present  were  F.  A.  Abel,  Esq.,  F.R.S. ; 
J.  Anderson,  Esq.,  L.L.D.,  F.R.S.E.  ; C.  Asprey,  Esq. ; 
Colonel  T.  Inglis,  R.E. ; J.  Latham,  Esq. ; E.  J.  Reed, 
Esq.,  C.B. ; J.  Gordon  Smith,  Esq. ; and  Captain  A.  C. 
Tupper,  F.S.A.  Sir  William  G.  Anderson,  K.C.B.,  and 
Mr.  H.  Cole,  C.B.,  attended  the  meeting  on  behalf  of 
her  Majesty’s  Commissioners;  and  Captain  G.  E.  Grover, 
R.E.,  was  present  as  Secretary. 

The  Committee  was  informed  of  the  progress  which 
had  alread}'  been  made  in  preparing  for  next  year’s  E.x- 
hibition,  and  in  consequence  of  the  high  importance 
attached  by  many  members  of  this  Committee  to  the 
representation  of  steel  as  used  for  railway  purposes  (such 
as  rails,  axles,  tyres,  &c.),  the  locomotive  superintendents 
of  the  chief  railways  in  tho  kingdom,  together  with  the 
Inspectors  of  Railways  under  the  Board  of  Trade,  had 
been  invited  to  favour  the  Commissioners  with  advice  as 
to  forming  a good  exhibition  of  this  class  of  manufacture. 
These  gentlemen  will  hold  their  first  meeting  on  the 
28th  inst. 

General  Scott,  C.B.  (the  secretary  of  the  Royal  Com- 
mission), had  recently  visited  Sheffield  and  discussed  the 
proposed  exhibition  with  the  leading  manufacturers  in 
that  town,  most  of  whom  had  promised  their  cordial 
co-operation  in  the  scheme. 

After  considering  the  question  of  a proper  definition  of 
steel,  the  Committee  agreed  that  the  materials  known  in 
the  trade  as  “homogeneous  metal’’  possess  properties 
which  are  accepted  as  characteristic  of  steel,  and  should, 
therefore,  be  included  in  an  exhibition  which  embraces 
all  varieties  of  steel,  but  that  malleable  cast-iron  will  be 
more  appropriately  included  in  the  Exhibition  of  cast- 
iron  in  1879. 

It  was  notified  that  all  applications  to  submit  objects 
proposed  for  exhibition  should  be  made  before  the  31st 
of  January,  1873,  and  that  the  objects  should  be  de- 
livered on  the  10th  of  March,  1873. 


A meeting  of  sculptors  (presided  over  by  Mr.  Durham, 
A.R.A.)  was  held  on  Monday,  at  the  Roy.al  Albert-hall, 
to  inspect  the  space  proposed  to  be  devoted  next  year  in 
the  East  Picture-gallery  to  British  sculpture.  After 
visiting  the  space  a resolution  was  passed  approving  of 
the  same.  The  Committee  adjourned  to  the  9th  of 
January. 


The  Marquis  of  Ripon  presided  last  Friday,  at  the 
Privy  Council-office,  over  a meeting  of  the  General 
Purposes  Committee,  appointed  by  her  Majesty’s  Coni- 
missioners  for  the  Ex’nibition  of  1851,  to  carry  out  the  | 
current  series  of  Annual  International  Exhibitions.  I 
There  were  present  Sir  William  Anderson,  Sir  Francis 
Sandford,  Mr.  Edgar  Bowring,  Mr.  Cole,  Mr.  Gibson, 
Dr.  Playfair,  and  General  Scott,  secretary. 


The  Committee  for  Cooking  and  its  Science  held  its 
second  meeting  at  Gore-lodge,  on  Saturday,  December  7, 
and  examined  a preliminary  list  of  cooking  processes 
suggested  for  exhibition.  It  was  resolved  to  print  and 
send  the  list  to  each  member,  in  order  to  obtain 
suggestions,  and  for  the  purpose  of  preparing  a detailed 
list  of  dishes,  of  which  it  was  desirable  to  show  the  pre- 
paration during  the  Exhibition.  The  following  gentle- 


men were  present : — The  Hon.  F.  Leveson  Gower.  M.P., 
Chaiiman;  Mr.  Follett  Sj'nge,  Mr.  James  Bateman, 
F.R.S.  ; Professor  Voelcker,  Mr.  F.  B.  Alston,  and  Dr. 
Birdwood.  Mr.  Henry  Cole,  C.B.,  and  General  Scott, 
C.B.,  attended  the  meeting  on  behalf  of  her  Majesty’s 
Commissioners ; Mr.  E.  Craigie,  Deputy-Commissioner, 
and  Lieut.  H.  H.  Cole,  R.E.,  were  present,  the  latter  as 
secretary  to  the  committee. 


The  Committee  for  Implements  for  Drinking  and  for 
the  Use  of  Tobacco  and  Narcotics  of  all  Kinds  held  its 
first  meeting  on  Thursday,  December  5,  at  Gore-lodge, 
and  discussed  the  limits  which  had  been  put  on  this 
section  of  the  Exhibition  in  view  of  not  encroaching  on 
the  classes  of  Glass,  Goldsmiths’  Work,  &c.,  to  be  repre- 
sented as  Industrial  Classes  in  future  years.  A sub- 
committee was  formed  to  advise  on  the  formation  of  a 
display  of  ancient  implements,  and  to  examine  the  appli- 
cations already  sent  in  to  lend  old  implements.  The 
following  gentlemen  were  present: — Dr.  Thudichum, 
Mr.  W.  Bragge,  F.S.A.  ; Mr.  F.  AV.  Moody,  Mr.  Thomas 
Whitehead,  and  Mr.  Hemy  Durlacher.  Mr.  Henry 
Cole,  C.B.,  attended  on  the  piart  of  her  Majesty’s  Com- 
missioners, and  Lieut.  H.  H.  Cole,  E.E.,  was  present  as 
secretary. 


REPORT  ON  TOBACCO  PIPES. 

It  is  the  intention  of  her  Majesty’s  Commissioners  to 
exhibit  specimens  of  all  kinds  of  tobacco  pipes,  tobacco 
grinders,  &c.,  made  before  1800. 

The  following  report  on  the  subject  has  been  drawn 
up  by  M.  Berger  : — 

1.  There  exist  but  few  special  collections  of  pipes,  or, 
in  general,  of  smoking  apparatus.  After  making  everj' 
research,  I cannot  cite  more  than  two  collections  : — 1st. 
The  first  has  been  bequeathed  to  the  town  of  Douai,  by 
an  amateur  named  Berthoud.  2nd.  The  second  is  to  be 
found  at  Paris,  and  belongs  to  M.  le  Baron  Watteville, 
chief  of  the  Depot  des  Livies  to  the  Jlinister  of  Public 
Jmstruction.  A third  collection  exists,  it  is  said,  or  has 
existed,  in  New  York. 

2.  'Phe  several  ethnographical  collections  of  costumes 
, and  of  domestic  or  other  instruments  which  are  to  be 

found  inEurope  mightfurnish  some  interesting  specimens 
of  pipes. 

3.  I think  that  the  flint  and  steel  (briques)  and  to- 
bacco pouches  should,  of  necessity,  form  an  integral 
part  of  the  collection  of  pipes  which  will  be  brought 
together. 

4.  I can  only  mention  a very  few  works  to  con- 
sult. Amongst  others  The  Smoker’s  Museum,”  by 
M.  Cardon,  manufacturer  of  pipes  at  Paris,  Boulevard 
de  Sebastopol.  “The  Art  of  Smoking,”  a poem  by 
Barthelemy,  where  may  be  found  some  curious  notes. 
“ The  review  of  the  Society  of  Antiquaries  of  Zurich.” 
In  this  collection  is  to  be  found  a memoir  upon  the 
ancient  forges  of  the  Jura  Bernois,  where  mention  is 
made  of  the  custom  of  smoking  as  having  already 
existed  amongst  the  Rorn.ans.  These  people  are  said  to 
have  smoked  aromatic  herbs,  such  as  the  thyme  or  the 
wild  thyme,  as  well  as  the  dried  leaves  of  the  walnut- 
tree. 

6.  There  do  not  exist,  as  far  as  I remember,  any  im- 
plements of  smoking  dating  from  an  age  so  remote  ; it 
appears,  however,  that  certain  Swiss  collections  possess 
some,  and  they  also  contain  some  analogous  instruments 
Ejmqtte  des  Locust  res). 

6.  1 have  examined  in  detail  the  collection  of  the 
Baron  de  Watteville.  His  oldest  pipes  are  Mexican, 
and  date  from  before  the  conquest  by  Cortez.  These 
pipes  are  of  complicated  forms,  in  hard  clay  or  in 
wood. 

7.  I need  not  dwell  upon  the  infinite  number  of  valu- 
able and  interesting  specimens  that  the  East  and  the 
extreme  East  can  furnish.  These  countries  are,  so  to 
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speak,  the  countries  of  smokers  and  fine  pipes,  from  the 
simple  Turkish  short  pipe,  of  hardened  mud  of  the  Bos- 
phorus, to  the  Chibouk  of  Syout  clay,  with  amber  mouth- 
piece, enriched  with  precious  stones,  to  the  Narghilhe, 
ornamented  with  Persian  enamel,  to  the  pipes  of 
Armenia,  of  which  the  howl  rests  upon  rollers  in  order 
to  avoid  all  trouble  to  the  smoker,  who  breathes  the  smoke 
from  its  long  tube.  There  are  also  the  bell-shaped  pipes 
of  Bagdad,  of  Bussorah,  of  Tiflis,  the  cocoa-nut  water- 
bottles  of  Damascus,  of  Mecca,  &c.  Collections,  without 
trouble,  of  the  various  types  from  India,  the  Indian 
Archipelago,  and  the  English  colonies,  can  be  made  also. 
The  Chinese,  Coreean,  and  Japanese  pipes,  for  smoking 
tobacco,  opium,  and  hachish,  will  afford  a collection  easily 
to  be  found  and  completed.  The  Western  European 
countries  offer  forms  of  infinite  variety.  France  alone 
can  furnish  for  each  of  her  provinces  pipes  of  which  the 
forms  can  be  counted  by  thousands,  in  wood,  in  metal, 
in  porcelain,  in  meerschaum,  in  clay,  &c. 

8.  It  is  possible  to  procure  pipes  of  the  time  of  Louis 
XIV.,  numerous  specimens  of  which  have  been  found 
in  the  bed  of  the  Seine,  some  of  them  enclosed  in  cases 
of  stampjed  or  embossed  morocco,  with  secret  opening. 
These  pipes  are  generallj^  of  ordinary  clay,  the  bowls 
very  small,  reminding  one  of  Dutch  pipes. 

9.  France  olfers  also  a kind  which  is  indigenous.  I 

mean  “political  pipes.”  There  has  not  been  a politician 
in  France,  since  the  commencement  of  the  centur}’’, 
whose  features  have  not  been  moulded  in  clay  to  form 
a pipe-bowl,  either  in  the  form  of  a portrait  or  a carica- 
ture. Certain  parts  of  these  figures  are  enamelled,  and 
remain  white  when  the  pipe  is  coloured.  I have  been 
told  of  a person  w’ho  for  more  than  forty  years  has 
bought  all  the  pipes  of  this  kind  which  have  appeared  ; 
also,  that  an  amateur  has  succeeded,  with  the  help  of 
certain  directors  of  prisons,  in  procuring  the  pipes  which  i 
the  more  celebrated  condemned  criminals  have  smoked  ; 
for  the  last  time  before  death.  He  possesses  notably  the 
pipes  of  the  condemned  communists  [Troubles  de  la 
Commime).  [ 

10.  The  pipes  of  the  east  of  France,  called  Franc-  | 
Courtoises,  of  which  the  central  m;inufactory  is,  and  has 
always  been  at  St.  Claude,  are  perhaps  the  most  varied.  ' 
They  greatly  resemble  the  Swiss.  These  last  are 
generally  in  porcelain,  in  W'ood,  and  in  chamois,  and 
izard-horn;  they  vary  in  nearly  every  canton,  though  they 
approach  the  German  pipe  in  the  district  of  the  Tyrol, 
and  assume  the  Piedmontese  or  Savoy  forms  as  they 
approach  Italy.  The  German  pipes  can,  by  themselves, 
constitute  a collection,  perhaps  as  numerous  as  those  of 
the  East.  Art  is  not  wanting  in  them,  and  we  find  in 
Vienna  pipes  in  amber  which  are  real  chcfs-d' muvre  in 
delicate  carving.  Pipes  of  hard  roots,  twisted  in  the 
most  cxtr.iordinary  shapes,  are  in  vogue  in  the  Harz  and 
Bohemian  mountains.  I need  not  speak  of  the  pipe  of 
the  German  student,  which,  in  the  German  universities, 
plays  a part  at  least  as  important  as  his  rapier  or  his 
books.  Belgium  and  Holland  will  furnish  but  little  else 
than  the  long  pipes  of  white  clay,  with  fine  and  delicate 
stems,  straight,  bent,  or  turned  in  spirals.  Spain, 
Portugal,  and  Italy  prefer  the  cigar  and  cigarette  to  the 
pipe  too  much  to  furnish  any  special  types.  Greece 
offers  but  few  specialities  in  the  way  of  pipes.  I know 
of  several,  however,  in  carved  wood,  of  workmanship  even 
more  original  than  that  of  the  Swiss  and  Tyrolean 
manufacturers.  One,  amongst  others,  which  represents 
Bellerophon  overthrowing  the  Chimei'a,  is  to  be  found 
in  the  collection  of  the  Baron  de  Watteville.  Russia 
and  Scandinavia,  on  the  contrary,  have  a curious  arsenal 
of  smoking  implements.  There  are  Russian  pipes, 
which  were  hidden  in  a w.alking  stick,  at  the  period 
when  the  Imjjerial  edicts  prohibited  smoking.  The 
Siberian  pipes  in  ivory,  in  which  the  inhabitants  of  cer- 
tain districts  smoke  dried  poisonous  mushrooms  ; the 
pipes  of  the  Cossack  of  the  Don,  with  his  steel  (cased) 
in  leather  attached  to  the  stem.  Pipes  of  graphite  of 
the  Oural ; the  small  metallic  pipes  of  the  Laplandeias. 


11.  Other  parts  of  the  world  abound  with  pipes  of 
different  models,  of  which  the  nomenclature  would 
form  an  entire  book.  The  principal  specimens  may  be 
found  represented  in  the  ethnographical  collections  of 
the  chief  cities  of  Europe.  "We  will  quote  at  chance; 
The  Indian  Calumet,  in  red  rook  of  Arkansas.  The 
pipes  of  New  Guinea,  which  remind  us  of  the  Egyptian 
style.  The  double-stemmed  pipes  of  the  Gaboon.  The 
pipes  of  the  Upper  Nile.  The  common  pipes  of  the 
Egyptian  fellahs.  The  pipes  of  the  Hottentots,  of 
which  the  stems  are  formed  of  a bull’s  horn.  The  pipes 
of  Lagos  (Central  Africa),  in  the  golden  clay  of 
Onidda.  The  pipes  of  Bosnia,  in  clay  damascened  with 
silver.  Pipes  of  Madagascar  clay.  Pipes  of  Vancouver. 
Pipes  of  Pudor  (Senegal).  Wooden  pipes  from  the 
Marquis  islands.  North  African  pipes  with  two  bowls 
&o.,  &o. 

12.  It  is  necessary  to  remember  that  the  formation  of 
such  a collection  of  pipes  will  cause  a very  considerable 
amount  of  work  and  occupy  a good  deal  of  time.  At  the  mo- 
ment of  closing  this  note,  I hear  of  the  existence  of  an  old 
Latin  work,  published  at  Lyons,  and  bearing  the  follow- 
ing title:  Tabacologia;  hoc  est  Tabaci  seu  Nicotian® 
desoriptio  Medico-Chirurgico-Pharrnaceutico  vel  ejus 
prmparatio  et  usus  in  omnibus  ferme  corporis  humani 
incommodis.  Per  Johannem  Neandrum  Bremanum, 
Philosophicum  et  Medicum.  The  author  quotes  all  pas- 
sages from  ancient  writers  which  may  relate  to  the 
custom  of  smoking. 


CHANNEL  PASSAGE. 


In  an  article  on  the  rival  schemes  for  channel  passage 
boats,  the  Engineer  speaks  rather  disparagingly  of  both 
Captain  Dicey’s  and  Mr.  Be.ssemer’s.  Of  Captain 
Dicey’s  twdn-ship,  it  says  : — “ It  is  quite  possible  that 
such  a ship  will  roll  very  little,  hut  we  have  been  taught 
hitherto  that  rolling  was  as  much  a question  of  position 
of  centre  of  gravity  as  of  beam,  and  it  is  not  difficult  to 
to  see  that  circumstances  might  arise  under  which  Cap- 
tain Dicey’s  ship  would  roll  excessively,  not  because  she 
was  too  narrow,  but  because  she  was  too  wide.  In  any 
case,  we  have  no  hesitation  in  stating  that  in  our 
opinion  the  inventor  has  adopted  the  worst  possible 
device  of  several  to  prevent  rolling.  It  may  be  that 
there  are  other  advantages  of  a totally  different  character 
pi’oper  to  the  double-ship  system.  If  so,  we  do  not 
know  what  they  are  ; but  we  do  know  that  there  are 
objections  to  the  system  of  the  utmost  weight.  If  any 
of  our  readers  will  take  the  trouble  to  set  out  a ship  of 
the  kind,  and  to  make  a few  calculations,  they  wdll  find 
that  the  strains  to  which  the  bridge  work,  or  connecting 
girders,  will  be  exposed,  are  of  the  most  alarming 
character.  There  is  no  conceivable  direction  which  the 
strains  will  not  take,  and  from  the  nature  of  the  case 
they  must  one  and  all  be  dealt  with  by  sheer  brute  force. 
There  can  be  no  such  thing  as  introducimg  a tie  2in. 
diameter  to  take  a strain  in  one  place  which  if  allowed 
to  go  undealt  with  there,  could  only  be  met  with  by  a 
bar  4in.  in  diameter  in  another  place.  Of  course  we  do 
not  pretend  to  maintain  that  Captain  Dicey  cannot  get 
his  ships  fastened  securely  together,  but  we  do  main- 
tain that  security  can  only  be  secured  by  the  use  of  an 
enormous  weight  of  iron  and  at  a great  expense.  As  to 
the  means  of  propulsion,  nothing  can  by  possibility  be 
worse  than  the  location  of  the  paddles,  as  every  engi- 
neer knows.  If  great  beam  is  really  necessary,  then  the 
Channel  steamer  of  the  future  must  have  it,  hut  the 
paddles  should  be  kept  outside  the  hull,  and  being  placed 
well  forward  and  well  aft,  where  the  beam  of  the  vessel 
narrowed,  they  would  little,  if  at  all,  augment  the  width. 
The  floats  should  be  fixed  at  a slight  angle  with  the  shaft, 
so  as  to  drive  the  water  away  from  the  sides  of  the  hull. 
So  much  capacity  would  be  afforded  b}^  the  filling  up  of 
the  unused  space  wasted  in  the  twin-ship,  and  by  the 
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abolition  of  the  cross-bridge  girders,  that  the  draught 
of  water  might  be  much  reduced  over  any  thing  practi- 
cable with  the.  Dicey  ship.  In  one  word,  a boat  3G0ft. 
long,  55ft.  wide,  and  drawing  7ft.  or  8ft.  of  water,  and 
propelled  by  two  pairs  of  paddles,  as  far  asunder  as  tliey 
could  conveniently  be  placed,  would  be  in  every  respect 
superior  to  any  double-bodied  craft  which  it  is  possible 
to  construct.” 

Nor  are  the  observations  upon  Mr.  Bessemer’s  plan 
much  more  complimentary : — “ Mr.  Bessemer’s  proposed 
ship  we  regard  simply  as  a model  of  misplaced  inge- 
nuity. As  everyone  is  acquainted  with  the  general  con- 
struction of  his  patent  suspended  cabin,  it  is  unnecessary 
to  describe  it  fully  here.  It  will  in  his  proposed  Channel 
ship  constitute  a splendid  suspended  saloon,  50ft.  long, 
hung  amidships,  and  prevented  from  feeling  the  roll  of 
the  shipj  by  hydraulic  brakes,  worked  by  a species  of 
steersman,  on  whose  energy,  fidelitj^  and  skill,  the 
immunity  of  the  passengers  from  sea-sickness  will  alto- 
gether depend.  On  the  inventor’s  own  showing,  Jlr. 
Bessemer  has  been  unable  to  grapple  with  the  pitching 
difficulty,  and  he  has  therefore  got  Mr.  E.  J.  Heed  to 
design  him  a ship  so  long  and  so  low  at  the  ends  that 
she  will  not  pitch.  Mr.  Bessemer  disposes  of  the  rolling 
motion,  Mr.  Reed  gets  rid  of  pitching  and  ascending, 
so  that  as  far  as  those  two  motions  are  concerned 
there  ought  to  be  no  sea-sickness,  and  yet  we  venture 
to  say  that  the  Bessemer  saloon  will  not  save  many 
pangs  to  the  voyager  that  could  not  be  just  as  well 
eluded  by  other  means.  Those  who  have  had  most  to 
do  with  the  sea  know  best  that  it  is  not  the  rolling 
of  a ship  that  gives  greatest  trouble  to  an  uneasy 
stomach,  nor  is  it  the  pitching.  These  can  be  avoided 
by  taking  up  a position  somewhere  amidships.  The 
maximum  torturing  influence  is  the  bodily  up  and  down 
motion  of  the  ship.  It  is  the  apparent  sinking  of  the 
deck  from  under  foot  that  elicits  the  direst  groans  and 
e.stablishes  the  sharpest  pangs.  With  this  motion  Mr. 
Bessemer’s  suspended  cabin  cannot  deal.  That  it  will 
save  some  persons  from  uneasiness,  and  to  a certain 
extent  promote  comfort,  we  do  not  wish  to  dispute. 
That  it  will  for  ever  banish  sea-sickness  is  a propo- 
sition which  a heavy  gale  in  the  Channel  would  effectu- 
ally disprove  in  half  an  hour.” 

The  Engineer  sums  up  as  follows,  and  advocates  a plan 
the  simplest  of  all: — “Plainly  stated,  our  opinion  on 
the  whole  subject  is,  generally,  that  no  complex  devices 
of  any  kind  are  required  to  render  the  passage  from 
Dover  to  Calais  comfortable,  if  not  delightful.  All  that 
is  needed  is  a vessel  of  such  length  that  she  will  not 
pitch  much  or  rapidly  ; and  of  such  beam  that  she  may 
be  very  safe,  although  the  centre  of  gravity  stands  very 
high.  This  combined  in  a way  well  understood  with 
large  bilge  pieces  or  fins,  will  reduce  rolling  to  a point 
where  it  will  cease  to  do  harm.  A long  easy  roll  will 
upset  none  but  the  weakest  stomach.  As  regards  pitch- 
ing, almost  perfect  immunity  will  be  secured  by  placing 
the  saloon  in  the  mid -length  of  the  ship,  instead  of  at  the 
stern,  as  in  existing  steamers.  The  boat  must  be  double- 
ended,  of  course.  Were  such  vessels  put  into  competi- 
tion with  Mr.  Bessemer’s  or  Captain  Dicey’s  it  would  be 
found,  that,  as  far  as  accommodation  was  concerned, 
they  would  probably  be  all  alike  ; that  the  Bessemer 
ship  would  possibly  be  found  the  most  comfortable  by  a 
few  exceptionally  qualmish  people,  and  that,  on  the 
vvhole,  the  big  simple  ship  would  keep  the  best  time,  re- 
quire least  for  maintenance  and  first  cost,  bring  in  the 
largest  return  to  her  owners,  and,  in  a word,  satisfy  the 
legitimate  requirements  of  the  public  better  than  any 
of  the  rival  schemes  now  discussed.  It  happens,  how- 
ever, that  no  one  can  take  out  a patent  for  the  onl}^ 
thing  really  wanted,  and,  therefore,  no  one  will  supply 
it.” 

To  all  these  theoretical  objections  no  answer  can  be 
given  but  the  answer  supplied  by  experiment.  If  it  is 
shown,  by  practical  experience,  that  all  that  is  required 
is  that  ships  should  be  built  on  the  plans  proposed  by 


the  Engineer,  so  much  the  simpler  and  better,  but  it  will 
be  at  least  as  well  to  wait  and  see  how  the  new  vessels 
behave  in  a rough  Channel  sea,  before  we  condemn  them 
off'-hand. 


SIDA  RETUSA. 

With  reference  to  tins  fibre,  which  was  .shown  in  the 
last  International  Exhibition,  Messrs.  Noble,  the  well- 
known  fibre  brokers,  report  as  follows  : — 

“We  have  examined  the  fibre;  it  will  be  of  great 
value,  provided  there  is  a large  quantity  that  may  be 
sent  from  Queen.sland,  so  that  is  is  worth  the  while  of 
spinners  to  devote  themselves  to  it. 

“ There  is  in  the  fibre  value  of  upwards  of  £30  per  ton 
if  sent  clean  and  free  from  ‘-woody  stalk.’ 

“We  would  i-ecommend  j-ou  onl}’-  to  steep  it,  and 
crush  out  as  much  of  the  wood  as  possible,  and  send 
it;  it  will  then  bring  from  £11  to  £12  per  ton,  andit  will 
rise  in  value  according  to  the  w'ay  it  is  cleaned  ; but  as 
labour  is  scarce,  we  think  it  is  the  best  waj’’  to  send  it 
rough  at  first ; if  you  find  that  labour  becomes  more  plen- 
tiful j'ou  can  clean  it  more;  the  difference  consists  iuthe 
amount  of  labour  expended,  when  properly  understood, 
and  saving  of  expense  in  freight  in  what  would  be 
wasted. 

“But  do  not  trouble  yourself  about  it  unless  plenty 
can  be  produced  in  the  country,  as  little  lots  would 
not  bring  their  real  value. 

“ To  show  you  that  quantity  will  be  sure  to' work  its 
way,  we  may  mention  one  article  of  similar  though  in- 
ferior quality — Jute  from  India.  Thirty  seven  years  ago 
a little  was  brought  into  this  country,  only  about  3,000 
bales  a year,  of  3001bs  to  the  bale,  and  it  was  pronounced 
as  -nmrthless  except  for  adulterating,  but  I recommended 
it  to  come  in  quantity.  It  has  made  for  itself  a market, 
made  the  fortune  of  Dundee,  and  last  year  there  was 
imported  1,000,000  bales.” 


TRADE-MARKS  IN  AMERICA.* 

The  annexed  abstract  of  the  la  w and  practice  of  these 
trade-marks  has  been  prepared  by  George  Hazeltine, 
LL.D.,  for  publication  in  the  Society’s  Jomnal. 

The  subjectofa  “registration”  may  be  either  a lawful 
trade-mark,  to  which  applicant  is  already  entitled  by 
use,  or  one  he  proposes  to  adopt.  The  name  alone  of  a 
person,  firm,  or  corporation  cannot  be  the  subject  of  a 
registration,  nor  a trade-mark  registered  or  used  by 
others  for  the  same  class  of  merchandise.  The  claim  to 
a registered  trade-mark  connected  with  any  unlawful 
business,  or  injurious  articles,  or  for  which  protection 
was  obtained  fraudulently  or  with  intent  to  deceive  the 
public,  cannot  be  maintained. 

The  applicant  for  a registration  must,  according  to  law, 
be  a person,  firm,  or  corporation,  domiciled  in  the  United 
States,  or  in  a foreign  country  where  similar  privileges 
are  granted,  by  treaty  or  convention,  to  American  citizens. 
But  the  office  has  decided  that  Englishmen  may  register 
trade-marks  on  the  supposition  that  English  laws  afford 
similar  privileges  to  foreigners,  in  the  absence  of  treaty 
or  convention,  which  supposition  is  erroneous,  and, 
strange  to  say,  no  treaty  or  convention  exists  between 
the  two  countries  on  this  subject. 

The  application  for  a protection  is  made  by  filing  in 
the  Patent  Office  the  applicant’s  name,  residence,  and 
place  of  business,  a particular  description  of  the  goods,  and 
the  class  of  merchandise  to  which  the  trade-mark  is  to 
be  applied,  a description  of  the  trade-mark,  with  fac- 
similes, the  duration  of  prior  use,  declaration  umler  oath 


* Tlie  only  American  legislation  upon  frade-imriis  is  contained 
in  the  Patent  Act  of  July  8th,  1870,  section  77  to  84  inclusive,  prior 
to  which  date  this  subject  was  regulated  hy  common  law,  and  there 
was  no  registration.  Though  the  mode  of  obtaining  redress  for  in- 
fringement is  prescribed  by  the  Act,  the  common  law  remedies  are 
preserved,  and  may  be  enforced,  even  in  the  absence  of  registration. 
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to  ownership,  and  correctness  of  the  description  and 
illustrations  tiled.  When  the  applicant  is  a firm  or 
corporation,  some  member  or  officer  must  make  the 
declaration. 

The  duration  of  the  registration  is  thirty  3^ears,  subject 
to  a renewal  for  a like  term  if  application  is  made  six 
months  before  the  expiration  of  the  original  term.  No 
provision  is  made  for  extension  beyond  sixty  years,  when 
the  proprietors  must  resort  to  their  common  law  rights 
and  remedies.  The  registered  trade-mark  used  on 
articles  manufactured  abroad  will  not  be  effective 
unless  protected  by  registration  at  the  place  of  produc- 
tion. The  official  fee  for  the  original  or  renewed  term 
is  twenty-five  dollars,  or  about  five  pounds.  The  law 
provides  for  a remedy  in  the  courts  of  law  and  equity  for 
infringement.  The  registered  trade-marks  may  be  trans- 
ferred the  same  as  copyrights. 


RAISED  MAPS  FOR  THE  BLIND. 

Maps  for  the  blind  have  hitherto  been  such  expensive 
and  clumsy  curiosities  that,  practically  speaking,  they 
can  scarcely  be  said  to  have  existed.  Some  persons,  in- 
deed, who  ought  to  have  known  better,  have  gone  so  far 
as  to  assert  that  the  blind  are  incapable  of  learning 
geograph}^.  But  on  a close  examination  of  all  the  facts 
of  the  case,  it  will  be  found  that  this  assertion — if  it 
means  anj’thing  at  all — can  only  mean  that  without 
globes  or  maps,  and  without  anj'  regular  oral  instruction 
either  in  physical  or  political  geography,  the  blind  make 
but  veiy  poor  progress  in  this  branch  of  study.  It  can- 
not, of  course,  be  maintained  that  loss  of  sight  is  any 
help  either  to  a man  or  a child  in  acquiring  a knowledge 
of  the  surface  of  our  globe.  But  as  it  is  abundantlj" 
clear  to  every  intelligent  observer  of  the  sightless  and 
their  ways,  that  blindness  does  not  prevent  its  victims 
from  guiding  themselves  through  crowded  and  intricate 
streets,  it  may  fairly  be  presumed,  until  clearly  proved  to 
the  contrary,  that  they  are  capable,  when  helped  by  good 
teaching  and  suitable  appliances,  of  acquiring  a very 
useful  amount  of  geographical  knowledge.  So  far  as  the 
experiment  has  yet  been  made  in  the  case  of  individuals, 
or  on  a somewhat  larger  scale  in  a few  of  the  more  ad- 
vanced institutions  for  educating  the  blind,  the  results 
have  been  thoroughlj^  satisfictoiy.  In  order  to  render 
the  attainment  of  these  results  more  easy  and  certain,  as 
well  as  to  encourage  the  managers  of  schools  for  the 
blind  to  give  their  pupils  more  general  and  systematic 
instruction  in  this  branch  of  knowledge,  the  British 
and  Foreign  Blind  Association  has  just  issued  two  relief 
maps  of  England  and  Wales,  the  one  political  or  elemen- 
tary, and  the  other  physical. 

In  both  of  these  maps  the  whole  of  the  land  is  raised 
clearlv  and  unmistakably  above  the  level  of  the  sea,  so 
that  the  finger  of  the  blind  pupil  will  at  once  tell  him 
whether  he  is  on  terra  firma  or  on  the  tre.acherous  deep. 
The  rivers  are  marked  by  decided  depressions  in  the 
surface  of  the  land,  and  in  order  that  the  blind  explorer, 
whenever  he  comes  upon  a river,  may  at  once  know  in 
which  direction  the  stream  is  flowing,  the  side  of  the 
depression  which  represents  the  right  bank  is  made 
vertical,  while  that  which  represents  the  left  bank  is 
shelving. 

In  the  elementary  map  the  divisions  of  the  counties 
are  marked  by  raised  lines,  and  when,  as  so  often 
happens,  counties  are  divided  by  rivers,  the  raised 
boundarj'  line  is  always  carried  .along  the  right  bank  of 
the  stream,  thus  making  the  distinction  between  the 
right  and  left  bank  still  more  marked.  All  the  more 
important  towns  are  marked  by  numbers  in  the  French 
dotted  system,  and  these  numbers  are  explained  by  an 
index,  printed  in  relief  and  also  in  black  and  white,  so 
that  they  can  be  used  either  by  the  sighted  or  sightless. 
Wherever  two  or  more  important  towns  come  together, 
and  where,  therefore,  if  both  were  marked  by  embossed 
numbers  some  confusion  might  arise  from  the  crowding 


of  signs,  one  only  of  such  to  wns  is  numbered,  while  the 
position  of  the  others  is  indicated  by  single  dots.  By  this 
system  of  numbering  and  grouping  the  towns,  it  has 
been  found  possible,  although  the  map  is  not  incon- 
veniently large,  to  indicate  the  exact  position  of  about 
243  places.  The  principal  headlands  and  bays  are  in- 
dicated by  numbers,  which  are  embossed  upon  the  sea  at 
a distance  of  half-an-inch  from  the  coast.  This  space  of 
half-an-inch  has  been  left  in  order  that  the  finger  may 
pass  round  the  coast  line  without  being  interrupted  by 
the  roughness  of  the  dots  wffiich  represent  the  numbers. 
The  places  upon  the  coast  thus  marked  are  about  36  in 
number.  The  whole  of  both  maps  is  engraved  and 
printed  in  the  ordinary  way,  so  that  where  the  embossed 
indications  fail,  the  blind  student  may  be  helped  by  the 
eyes  of  a friend  or  teacher. 

The  physical  map  represents,  with  very  considerable 
accuracy,  all  the  chief  diversities  of  surface,  representing 
not  only  the  prominent  hills  and  valleys,  but  also  show- 
ing the  general  slope  of  each  district.  In  this  map  the 
places  are  not  numbered,  but  the  positions  of  the  towns 
are  indicated  by  single  dots. 

From  these  particulars  it  will  be  clear  that  no  small 
pains  have  been  taken  to  render  these  maps  as  useful  as 
possible,  and  it  is  to  be  hoped  that  they  will  soon  he  in- 
troduced into  all  our  schools  for  the  blind.  As  they  are 
issued  at  a low  price  there  is  no  reason  why  each  pupil 
in  a class  should  not  have  a map  before  him  while  the 
lesson  is  proceeding,  and  thus  be  enabled  to  supplement 
the  verbal  explanation  of  the  teacher  by  tangible  in- 
spection. In  addition  to  this,  the  pupil  will  be  able,  by 
means  of  the  embossed  index  already  mentioned,  to  pre- 
pare his  lessons  alone,  and  will  thus  be  encouraged  in 
habits  of  self-reliance,  which  are  in  some  danger  of  being 
undermined  when  the  pupil  has  nothing  to  depend  upon 
but  the  oral  instruction  of  the  teacher. 

The  maps  are  intended  as  the  commencement  of  a 
series,  and  it  is  to  be  hoped  that  the  British  and  Foreign 
Blind  Association  may  be  able  to  complete  it. 


COEEESFONDENGE. 


A TWINBOAT  IN  THE  HURRICANE  OF 
SUNDAY  NIGHT. 

Sir.— As  Captain  Dicy’s  twinboat  has  been  the  sub- 
ject of  a contest  in  the  Times  and  other  papers,  it  may  bo 
amusing  and  instructive  to  some  of  j'our  readers  to 
know  how  a twinboat,  50  feet  long,  behaved  in  the  fearful 
tempest  which  raged  at  high-water,  about  8.30  p.m., 
in  Battersea-reach.  This,  for  a mile  and-a-half,  offers 
a broad  expanse,  over  which  the  gale  howled  along, 
raising  a sea  that,  in  the  short  space  of  three-quarters 
of  an  hour,  sank,  within  the  writer’s  view,  seven  barges, 
one  or  two  lighters,  many  boats,  two  large  floating 
bo.at-houses,  about  70  feet  long,  two  dummies  alongside, 
and,  to  end  the  list,  the  writer’s  new  steamer,  45ft.  by 
9ft.,  which,  in  the  short  space  of  five  minutes,  had  the 
saloon  and  p.addle-boxes  swept  clear  away,  and,  in 
less  than  ten  minutes  more,  was  sunk  by  a series  of 
waves.  All  this  took  place  whilst  a hundred  people 
were  looking  on. 

The  twinboat  was  lying  broadside  exposed  to  the 
full  force  of  the  g.ale.  Luckily,  her  moorings  held,  and 
although  she  was  deluged  by  the  waves  and  the  pontoons 
half-filled,  she  rode  out  the  gale,  with  an  oscillation  so 
slight  that  it  was  easy  enough  to  move  about  on  her 
deck,  and  by  her  means  two  small  j'achts  were  reached 
and  placed  in  safety,  but  in  a terribly  dilapidated  con- 
dition. 

The  force  of  this  storm  was  something  terrific.  Large 
masses  of  water  were  carried  over  the  river  wall,  10ft. 
high,  into  the  gardens  in  Lindsey-row ; and  old  in- 
habitants say  they  can  only  recollect  one  gale  equal  to  it 
in  fury,  and  that  was  many  years  ago. 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Dkobmbeu  13,  1872. 


71 


On  examination  of  the  twinboat  on  tho  Monday, 
nothing  was  found  injured  in  any  way,  except  that  the 
hull  was  a little  chafed  in  parts.  The  cross-girders 
showed  no  sign  of  wrenching  or  distortion ; but  the 
boats  had  evidently  made  distressing  efforts  to  get  free, 
for  one  of  the  stems  had  battered  a space  out  of  the  river 
wall  some  3 ft.  square  by  9 in.  in  depth,  though  no 
damage,  as  before  stated,  had  occurred  to  the  hull. 

The  twinboat  is  50  ft.  over  all,  18ft.  wide,  and  at  the 
water-line  each  hull  is  about  33  inches  wide. — I am,  &c., 

A.  Sedley. 

92,  New  Bond-street,  10th  December,  1872. 


CHANNEL  PASSAGE. 

SiE, — I have  lately  crossed  from  Boulogne  to  Folks- 
tone,  and  had  an  opportunity  of  trying  the  accommoda- 
tion afforded  by  the  South-Eastern  Company’s  new  boat, 
the  Albert  Edward,  which  has  been  fitted  with  a covered 
deck  fore  and  aft.  These  coverings  have  windows  on  the 
side,  and  practically  form  deck-cabins.  There  were  more 
than  three  hundred  passengers  on  board,  and  it  blew  half 
a gale  of  wind  with  occasional  showers.  There  was,  of 
course,  the  usual  plentiful  amount  of  sea-sickness,  but 
wo  were  thoroughly  protected  from  the  wet,  and  the 
ventilation  was  perfect.  Take  it  altogether,  there  was  a 
marked  improvement  in  the  way  of  comfort  as  compared 
with  former  voyages.  The  lowercabin,  too,  was  decidedly 
improved ; but  there  is  still  room  for  further  improve- 
ment in  ventilation  there,  as  well  as  with  regard  to  the 
arrangements  under  the  deck  coverings.  I would  sug- 
gest that  more  order  and  discipline  should  be  maintained 
in  the  appropriation  of  places  by  the  passengers  and  the 
disposition  of  the  luggage.  However,  what  has  been 
done  in  the  way  of  improving  the  existing  boats  is  a step 
in  the  right  direction  ; and  I congratulate  the  company 
on  what  they  have  already  accomplished,  looking  for- 
ward hopefully  for  still  further  amelioration  of  the 
miseries  of  this  passage. — I am,  &c., 

Felix  Su.umerly. 


The  first  report  of  the  Wealden  exploration  states 
that  several  obstacles  have  been  met  with,  but  the  boring  is 
now  proceeding  at  a depth  of  96  ft.  in  a bed  of  hard  blue 
limestone.  The  committee  will  be  recommended  to  reduce 
the  diameter  of  the  bore. 

A suggestion  has  been  put  forward  in  America, 
that  telegraph  wires  be  extended  to  all  the  lighthouses  on  the 
coast,  and  that  a system  of  signals  be  arranged  to  be  exhibited 
from  the  lighthouses  to  give  notice  to  passing  vessels  of  ap- 
proaching storms  or  changes  of  wind. 

It  is  said  that  some  6,000  or  7,0001bs.  of  Aus- 
tralian gold,  recently  coined  by  the  French  Mint,  proved  so 
brittle  that  all  the  pieces  can  be  easily  broken,  and  have, 
therefore,  to  be  re-melted.  This  is  attributed  to  the  presence 
of  a small  per-centage  of  antimony  and  arsenic,  extremely  diffi- 
cult of  removal, elements  which  are  known  to  produce  a similar 
effect  in  all  metals  or  alloys  subjected  to  the  molecular  changes 
induced  by  the  action  of  the  dies  in  the  coining  press. 

It  is  stated  that  an  agreement  has  been  come  to 
hy  the  Dover  Harbour  Board  and  the  South-Eastern  and 
London,  Chatham,  and  Dover,  to  promote  in  Parliament  a 
scheme  for  diverting  the  traffic  between  Dover  and  Calais, 
Folkestone  and  Boulogne  respectively,  into  a single  route 
from  Dover  to  Boulogne.  In  favour  of  the  proposal,  it  is 
stated  that  larger  boats  can  be  employed,  and  the  passage 
performed  in  only  a few  minutes  more  than  is  required  now. 

An  American  whaling  bark,  the  Java,  of  New 
Bedford,  is  provided  with  an  upright  flve-horse  power 
engine,  to  be  used  in  cutting  up  whales  and  discharging- 
cargo,  hoisting  topsails,  if  required,  etc.  This  is  expected  to 
prove  a great  saving  of  time  and  labour,  as  it  usually  re- 
quires fifteen  or  sixteen  men  to  cut  up  a whale,  while,  with 
the  help  of  the  engine,  six  men  can  easily  attend  to  it.  The 
engine  is  stationed  in  the  forecastle,  occupying  a space  ten 
feet  by  four  feet.  It  will  bo  the  first  ever  carried  to  sea  in  a 
whaler  for  these  purposes. 


GENERAL  NOTES, 


A University  of  Arts  and  Trades. — According  to  the 
Scientific  American,  a prominent  citizen  of  Toledo,  Ohio, 
has  matured  a plan,  and  presented  to  the  city  a building  site 
for  the  establishment  of  a “ University  of  Arts  and  Trades,” 
for  tho  promotion  of  knowledge  in  these  and  the  related 
sciences  by  means  of  lectures  and  oral  iustruction  ; of  models 
and  representative  works  of  art ; of  museums  of  the  inecbanic 
arts,  and  of  whatsoever  else  may  serve  to  furnish  artists  and 
artisans  with  the  best  facilities  for  high  culture  in  their  re- 
spective occupations,  in  addition  to  those  furnished  hy  the 
public  schools. 

Echoes  in  Public  Buildings. — The  American  Raihvny 
Times  describes  a novel  method  which  has  been  adopted  to 
prevent  the  recurrence  of  an  echo  in  the  new  court-house  at 
Bloomington.  A Mr.  Carlook  suggested  that  the  stretching 
of  small  wires  at  a proper  height  and  at  suitable  distances 
would  be  of  great  benefit.  This  was  tried,  and  the  effect 
proves  to  be  avast  improvement.  Tho  theory  is,  that  tho 
wires  (so  small  as  to  be  hardly  visible)  break  the  sound- 
waves and  prevent  the  reverberation,  hitherto  tho  chief 
nbstiicle  and  anncjyanoe.  Throe  or  four  wires  only,  crossing 
the  room,  were  found  sutficient  to  effect  this  wonderful 
change. 

The  Gas-Stokers’  Strike. — The  2[echanics  2Lagazinc 
sums  up  the  result  of  the  gas-strike  : — “ The  only  ultimate 
results  of  their  ill-judged  proceeding  will  be  to  stimulate 
invention  in  the  three-fold  path,  firstly,  of  improvements 
in  storage  and  the  prevention  of  waste  by  leakag-o;  secondly, 
of  .superseding  manual  libour  to  a larger  extent  by  the  aid  of 
steam  and  mechanical  appliances;  and,  tliiidly,  of  super- 
seding gas  itself  as  an  illuminating  agent,  to  a considerable 
extent,  by  the  utilisation  of  hydrocaibous,  and  by  the  practical 
adaptation  of  the  magnesium,  oxy-hydrogen,  or  electric  light. 
In  all  these  respects  there  is  an  almost  unlimited  held.”  Tbo 
production  of  what  is  called  “air-gas,”  i.c.,  air  passed  through 
a liquid  hydro-carbon,  is  carried  on  to  a considerable  extent 
in  America.  For  lighting  purposes  on  a larger  scale,  how- 
ever, It  is  said  not  to  be  found  very  efficient. 

Mr.  Abbot  on  Examinations. — At  a recent  meeting  of 
the  National  Association  for  the  Promotion  of  Social  Science 
a paper  was  read,  by  the  Rev.  K.  A.  Abbot,  on  “ The  Pro- 
posed Examination  of  First  Grade  Schools  by  the  Universi- 
ties.” Of  this  scheme  Mr.  Abbot  is  a strong  advocate,  and, 
amongst  other  arguments,  he  remarked  on  tlie  immeuse 
numberof  separate  examinations  now  going  on  simultaneously 
through  the  country.  Of  course,  he  referred  mainly  toclassical 
schools,  but  the  general  idea  is  equally  applicable  to  all 
examinations.  After  euunierating  numerous  examinations 
for  the  3'outiger  boys — such  as  those  for  the  Army,  Nav.v, 
&o., — he  proceeded  as  follows Later  on,  for  boj's  of  18 
or  19,  impend  other  conflicting  and  multitudinous  examina- 
tions for  the  army,  fur  the  civil  service,  and  for  matiicula- 
tion  examinations  for  different  colleges.  At  Trinity  College, 
Cambridge,  and,  I believe,  at  almost  all  the  colleges  at 
Oxford,  there  are  distinct  entrance  examinations,  most  of 
them  requiring  the  preparation  of  special  books.  It  is  not 
impossible  that  in  one  class  a master  may  have  a dozen  boys 
or  mure  preparing  for  twelve  different  examiuatiotis  of  this 
kind,  in  addition  to  their  ordinarj-  school-work.  Surely  the 
universities  as  well  as  the  schools  would  derive  benefit  from 
a simp’er  system,  diminishing  this  terrible  waste  of  examining 
labour,  and  enabling  teachers  at  the  universities,  instead  of 
continuing  school  studies  and  school  tests,  to  turn  their  atten- 
tion to  objects  worthier  of  their  2)Owers.  To  sweep  away, 
then,  this  multitude  of  conflicting  examinations,  to  establish 
two  efficient  tests  tor  all  boys  in  England,  one  for  boys  at  IG, 
the  other  for  boys  at  18  or  19,  and  to  give  these  tests  a sub- 
stantial value  by  obtaining  their  recognition,  either  as  jire- 
liminary  or  as  complete  tests  tor  eiitrauoe  to  the  university 
and  to  the  legal  and  medical  professions  ; and  to  do  all  this 
without  destroying  the  freedom  and  individuality  of  our 
teaching,  and  the  wholesome  dift'erences  of  our  public 
■schools — this  must  surely  seem  an  object  so  obviously 
desirable,  that  the  only  question  is  whether  it  can  bo 
attained.”  Mutato  nomine  de  tefnbula  narratur,  and  there 
are  many  opportunities  for  amalgamating  examinations,  and 
thereby  saving  both  time  and  power. 
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Photographs  of  the  Moon. — Some  remarkable  photo- 
graphs of  the  moon  have  just  been  produced  and  exhibited  at 
the  Paris  Observatory.  They  were  produced  by  means  of  a 
powerful  telescope  and  afterwards  enlarged,  and  even  small 
indentations  and  irregularities  of  surface  and  outline  are  per- 
ceptible ; moreover,  these  views  are  stereoscopic.  The  earth 
not  being  large  enough  to  subtend  the  necessary  angle,  the 
photographers  of  the  Observatory,  having  obtained  one 
picture,  were  compelled  to  wait  until  the  moon  herself  had 
moved  into  a favourable  position  to  take  the  second.  The 
first  photograph  was  taken  on  the  16th  of  September, 
1868,  and  the  second  on  the  13th  of  the  present  month  of 
November. 

A New  Export. — The  ship  Milfindes,  bound  for  Lon- 
don, has  on  board  a shipment  of  100  tons  of  bone  dust 
prepared  for  exportation  in  an  altogether  novel  manner,  and 
one  which  promises  to  come  into  exten.sive  use.  The  manu- 
facture of  bone-dust  and  other  animal  manures  has  greatly 
increased  in  Melbourne  since  meat-preserving  operations 
commenced.  By  means  of  strong  pressure  the  crushed  bones 
are  moulded  into  cakes  of  6 in.  square  and  3 in.  thick,  some- 
thing like  flooring  tiles,  each  cake  weighing  a little  over  6 lb. 
These  bone-dust  tiles  arc  just  adhesive  enough  to  admit  of 
their  being  handled  freely,  thrown  about  like  bricks  if  neces- 
sary, and  are  yet  so  free  that  when  required  for  use  they  can 
readily  be  crushed  or  melted  by  the  application  of  a little  hot 
water.  A ton  weight  of  the  manure  measures  twenty-six 
cubic  feet,  and  contains  352  of  the  cakes.  If  the  consign- 
ment per  Miltiadcs  is  well  received,  the  export  of  compressed 
bone-dust  will  iwobably  prove  a valuable  addition  to  the  com- 
mercial resources  of  the  colony. — Ilelltourne  Argus. 

Coal  in  the  Faro  Isles. — The  report  received  of  the 
results  of  the  examination  of  the  coal  measures  in  the  island 
of  Sudero,  is  very  favourable.  The  exploring  expedition  .sent 
out  from  Copenhagen  was  conducted  by  M.  Johstrupp,  the 
Professor  of  Mineralogy  at  the  University  of  Copenhagen, 
assisted  by  a Silesian  mining  engineer  and  two  practical 
miners.  The  coal  seams  at  Proestifildot  are  said  to  be  of 
considerable  extent  and  thickness.  Fifty  tons  have  been 
brought  away  for  trial  in  various  applications,  with  steam- 
generators,  and  for  making  gas,  &c.  If  found  of  good  quality 
it  would  be  necessary  for  the  government  to  construct  a 
suitable  port  and  accessories,  buildings,  and  miners’  dwel- 
lings. 


HOTICSS. 

« 

EXAMINATIONS,  1873. 

The  attention  of  candidates  is  dravra  to  an  error 
in  paragraph  55  of  the  Programme.  After  the 
words  “ accidence,”  the  words  “ and  in  passages  ” 
should  be  inserted. 


SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Pmancial 
Officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Memoirs  of  the  Koyal  Astronomical  Society.  Part  II., 
vol.  39.  Presented  by  the  Society. 

Quarterly  Weather  Report  of  the  Meteorological 
Office.  Part  I.,  January  to  March,  1872.  Presented  by 
the  Committee. 

Memoir  of  the  Late  John  Brogden.  By  E.  Smiles. 
Presented  by  the  author. 

Statistics  of  the  Colony  of  Victoria  for  the  year  1871. 
Part  V.  Accumulation. 

The  Age  of  Tin.  A pamphlet  on  Tinned  Meat, 
Milk,  &o. 


INDIAN  MEETING. 

This  Evening  (Friday),  at  8 o’clock,  Capt.  Lyon 
will  exhibit  his  Photographic  Transparencies, 
illustrative  of  Indian  Architecture,  Idols,  and 
Every-day  Life. 


ORDINARY  MEETINGS. 

Wednesday  evening,  at  eight  o’clock.  The  next 
meeting  will  take  place  on : — 

December  18. — “ Cn  Russia,  her  Industries,  Com- 
merce, and  Means  of  Communication.”  By  Leone  Levi, 
Esq.,  Professor  of  Mercantile  Law,  King’s  College, 
London,  and  one  of  the  Deputies  to  the  International 
Statistical  Congress  at  St.  Petersburg. 


CANTOR  LECTURES. 

The  first  course  of  Cantor  Lectures  for  the 
present  Session  is  on  ‘ ‘ The  Practical  Applications 
of  Optics  to  the  Arts,  Manufactures,  and  to 
Medicine,”  by  C.  Meymott  Tidy,  M.B.,  Joint 
Lecturer  on  Chemistry,  and  Professor  of  Medical 
Jurisprudence  at  the  London  Hospital.  It  consists 
of  five  Lectures,  the  last  two  of  which  will  be 
delivered  on  the  folloivuig  evenings,  at  eight 
o’clock 

Lecture  IV. — Monday,  December  16th,  1872. 

Polarised  Light,  and  its  Practical  Applications. 

Lecture  V. — Monday,  December  23rd,  1872. 

Spectrum  Analysis  as  Applied  to  Manufactures, 
illustrated  in  the  Bessemer  process,  and  to  Medicine  in 
the  Detection  of  Blood. 


MEETINGS  FOR  THE  ENSUING  "WEEK. 

Mos SOCIETY  OF  ARTS,  8 Cantor  Lecture.  Dr.  Tidy, 

“ On  the  Practical  Applications  of  Optics  to  the  Arts, 
Manufactures,  and  to  Medicine.” 

British  Architects,  8.  Mr,  Heathcote,  “Notes  on  tho 
Architecture  of  Chester.” 

Medical,  8. 

Asiatic,  8, 

Tubs,  ...London  Institution,  4.  Prof.  Rutherford,  “The  Nutrition 
of  the  Body.” 

Ciril  Engineers,  8.  Annual  General  Meeting. 

Statistical,  7^-.  Mr.  Ernest  Seyd,  “ On  Bank  of  England 
Statistics.” 

Pathological,  8. 

Anthropological,  8. 

Wed.. ..SOCIETY  OF  ARTS  8,  Prof.  Leone  Levi,  “On 
Russia,  her  Industries,  Commerce,  and  Means  of  Com- 
munication.” 

Geological,  8.  1.  Mr.  C.  J.  A.  Meyer,  “ Further  Notes 

on  the  Punficld  Section.”  2.  Mr.  J.  Lucas,  “ On  the 
Origin  of  Clay-Ironstone.”  3.  Mr.  W.  Johnson  Sollas, 
“ On  the  Coprolites  of  the  Upper  Greensand  Formation, 
and  on  Flints.”  Communicated  by  the  Rev.  T.  G. 
Bonney, 

Royal  Society  of  Literature,  85. 

TnURS... Royal,  8.^. 

Linnsean,  8.  Dr.  Masters,  “The  General  Principles  of 
Plant-construction.” 

Chemical,  8.  1.  Mr.  E.  Lud-wig  Mayer  and  Dr.  C.  R.A. 
Wright,  “On  the  PoljTnerides  of  Morphine  and  their 
Derivatives.”  2.  Mr.  E.  Nicholson,  “Analysis  of 
Water  of  the  River  Mahanuddy.”  3.  Communication 
from  the  Laboratory  of  the  London  Institution,  by 
Dr.  n.  E.  Armstrong.  4.  Mr.  J.  L.  Davies,  “ On  Crys- 
tallized Coffee  Sulphide,  &c.” 

Numismatic,  7. 

Philosophical  Club,  6. 

Zoological,  4. 

Fri Philological,  Sj. 
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All  communications  for  the  Society  should  be  addressed  to  the  Secretary  y 
John-streety  Adelphiy  Londony  W.C, 


ANNOUNCEMENTS  BY  THE  COUNCIL 


ALBERT  GOLD  MEDAL. 

Mr.  Henry  Bessemer  was  received  at  Marl- 
borougli-liouse  bytLe  Prince  of  Wales,  on  Monday, 
the  16th  inst.,  when  his  Royal  Highness,  as 
President  of  the  Society  of  Arts,  presented  him 
with  the  Albert  Gold  Medal,  awarded  to  him  by 
the  Society  for  the  eminent  services  rendered  by 
him  to  Arts,  Manufactures,  and  Commerce,  in 
developing  the  Manufacture  of  Steel. 

This  medal  was  instituted  to  reward  “distin- 
guished merit  in  promoting  Aids,  Manufactures, 
or  Commerce,”  and  has  previously  been  awarded  as 
follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  “for  his  great 
services  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  hut 
have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  “ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  judicious  patronage  of  Art, 
his  enlightened  commercial  policy,  and  especially  by  the 
abolition  of  passports  in  fav,,ur  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnestism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce.” 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S.,  “in 
recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S.) 
LL.D.,  'torthe  invention  and  manufacture  of  instruments 
of  measurement  and  uniform  standards,  by  which  the 
production  of  machinery  has  been  brought  to  a degree  of 
perfection  hitherto  unapproached,  to  the  great  advance- 
ment of  Arts,  Manufactures,  and  Commerce.” 

In  1869,  to  B iron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  “ for 
his  numerous  valuable  researches  and  writin'--s,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  and  agriculture,  to  the  advancement  of 


chemical  science,  and  to  the  benefits  derived  from  that 
scienence  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  M.  Fer  inand  de  Lesseps,  “ for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  “for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
rnerce,  especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibition-s,  the  Department  of 
Science  and  Art,  and  the  South  Kensington  Museum.”” 


REWARDS  TO  INVENTORS. 

A suggestion  has  been  brought  before  the 
Council,  and  is  now  under  consideration,  whether 
some  steps  should  not  be  taken  to  form  a fund  in 
order  to  commemorate  services  rendered  by  in- 
ventors and  manufacturers  to  national  industry 
and  progress.  It  is  proposed  that  medals  should 
be  granted  to  inventors,  and  that  an  endeavour- 
should  be  made,  by  the  presentation  of  busts,, 
pictures,  or  memorial  tablets  to  public  mstitutions, 
to  establish  some  public  record  of  such  services. 
Any  suggestions  as  to  the  execution  of  the  pjroject 
will  be  gladly  received  by  the  Couned. 


PRIZE  FOR  STEEL. 

The  Council  have  resolved  to  offer  the  Society’s 
Gold  Medal  to  that  manufacturer  who  shall  produce 
and  send  to  the  London  International  Exhibition  of 
1873the  best  specimensof  steel,  suitable  for  affording 
increased  security  in  the  construction  of  locomotive 
and  marine  engines  and  boilers,  and  for  other 
engineering  pm-poses. 

The  conditions  of  the  competition  and  further 
particulars  will  be  published  subsequently. 


TECHNICAL  EXAMINATIONS. 

The  Programme  of  Exammations  in  the  techno- 
logy of  the  Arts  and  Manufactures  of  the  country, 
in  reference  to  which  notices  have  already  ap- 
peared in  the  Journal,  is  now  ready  for  issue. 
These  examinations  'will  be  held  annually,  in  con- 
junction with  the  examinations  of  the  Science  and 
Art  Department,  and  due  notice  will  be  given  of 
the  particidar  subjects  selected  each  year. 

The  1873  Examinations  will  be  held  in  the 
technology  of  Cotton,  Paper,  Steel,  Silk,  and 
Carriage-building.  Candidates,  in  order  to  obtain 
certificates  in  any  of  these  subjects,  must  pass  the 
examinations  of  the  Science  and  Art  Department 
m certain  sciences,  which  are  specified  in  the  pro- 
gramme as  bearing  upon  the  particular  art  or 
manufacture.  In  addition  to  these,  special  papers 
will  be  set  in  the  technology  of  each  manufactm-e, 
by  examiners  appointed  by  the  Society  of  Arts. 

The  examinations  of  the  Science  and  Art  Depart- 
ment will  be  held  during  the  first  three  weeks  of 
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May,  tlie  teclmological  paper  being  worked  on  tbe 
evening  of  tbe  14tb  May.  Tbe  dates  of  tbe  Science 
subjects  are  given  m tbe  Science  Directory,  pub- 
lished by  tbe  Science  and  Art  Department. 

In  order  tbat  these  Examinations  may  really  be 
successful  in  promoting  technical  education  in  this 
country,  it  is  desu’able  tbat  encouragement  should 
be  given  to  candidates  by  tbe  offer  of  prizes  and 
scholarships.  With  this  object  tbe  Council  appeal 
to  the  trade  guilds  of  tbe  city  of  London,  to  mer- 
chants and  manufacturers,  and  to  members  of  tbe 
Society  generally,  to  aid  them  by  contributing  to 
tbe  prize  fund. 

INSTITUTIONS. 

Tbe  follo'wing  Institution  has  been  received  into 
Union  since  tbe  last  announcement : — 

Ashby  de  la  Zouch,  Young  Men’s  Mutual  Improvement 

Society. 


NOTICE  TO  MEMBEKS.— EAST  INDIAN  VIEWS. 

The  second  and  concluding  portion  of  tbe  Pho- 
tographic Transparencies,  illustrative  of  Indian 
architecture,  idols,  and  every-day  life,  by  Captain 
Lyon,  will  take  place  tins  everung,  Priday,  tbe  20tb 
of  December,  at  8 o’clock. 

Capitain  Lyon  sends  tbe  following  explanatory 
statement : — ■ 

Words  fail  me  to  express  my  gratification  at  the  very 
kind  manner  in  which  my  humble  efforts  were  received 
last  Friday  night,  and  this  has  emboldened  me  to  try  a 
second  time  to  find  an  audience  who  will  not  grudge  an 
evening  to  see  and  hear  something  more  of  the  noblest 
appanage  of  the  British  crown,  containing,  as  India  does, 
140  millions  of  inhabitants. 

This  time  let  us  start  again  from  Madras  to  the  north, 
and,  taking  the  rail  towards  Bombay,  stop  at  the 
Tarputry  station,  and  there  visit  a small  ruined  temple, 
which,  like  Avadea,  Covill,  and  Tinnevelly,  is  built  of 
the  same  hard  dark  .stone,  and  is,  if  possible,  even  a 
greater  marvel  of  Indian  patient  labour  and  skill. 

Our  route  from  thence  will  take  us  to  the  Cauvery 
River,  and  as  it  is  not  much  out  of  our  way,  we  must 
stop  to  see  the  Hoginknl,  or  smoking  rock.  'There  this 
splendid  river,  nearly  a mile  wide,  suddenlj'  disappeai's, 
to  emerge  in  a succession  of  falls  lower  down,  and  the 
spi’ay  thus  caused,  as  seen  from  a distance,  has  exactly 
the  appearance  of  a column  of  smoke,  rising  many  feet 
into  the  air — hence  the  name.  Being  now  on  the  Mysore 
plateau,  2,000  feet  above  the  sea,  we  will  visit  the  Deria 
Dowlut,  the  Indian  Alhambra,  built  by  'Tippoo,  and 
owned  and  inhabited  afterwards  by  our  great  Duke. 
Thence  a short  night’s  journey  will  bring  us  to  Bailoor, 
where  in  the  temple  we  shall  find  stone  so  exquisitely 
chiselled  that  it  is  scarcely  possible  to  believe  it  is  not 
Danish  wood  carvings  we  are  looking  at,  very  small 
but  wonderfully  delicate.  'The  more  one  examines  it 
the  more  one  is  puzzled  to  understand  how  any  one  could 
have  even  imagined,  much  less  attem))ted,  such  a task  ; 
and  yet  here  before  us  it  has  not  only  been  attempted 
hut  accomplished,  in  such  manner  that  no  one  who  had 
not  seen  it  would  believe  it  possible.  Luckily  this 
temple  is  most  sacred,  so  much  so  that  no  one  is  ad- 
mitted while  certain  daily  ceremonies  are  being  per- 
formed; and  this  has  saved  it  from  the  iniquitous 
spoliation  which  we  shall  find  at  Hallabccd,  twelve  miles 
further  on,  where  we  go  next.  This  ruin  is  all  that 


remains  of  the  large  capital  of  this  district,  formerly 
called  Dwara  Samudra,  a city  whose  walls,  four  miles  in 
circumference,  can,  some  say,  even  still  be  traced.  It  is 
only  quite  lately  that  the  jungle  which  completely  sur- 
rounded this  temple  has  been  cleared  away,  and  access 
to  it  thus  become  easy.  It  has  long  been  deserted  by 
the  Brahmins,  and  no  worship  is  ever  performed  there, 
and  it  has  consequently  been  allowed  to  go  to  ruin, 
loafers  from  all  parts  having  for  several  years  been  its 
sole  visitors,  who,  armed  with  hammers,  have  only  come 
to  break  off  and  carry  away  for  sale  many  hundreds  of 
the  exquisite  little  figures  which  formerly  adorned  its 
walls.  At  last,  hut  unfortunately  not  in  time  to  save 
much  of  its  beautiful  details,  though  soon  enough  to 
prevent  its  falling  to  the  ground,  the  government  have 
awoke,  and  having  built  a wall  around  it,  and  repaired 
the  roof,  have  appointed  police  to  guard  it  from  further 
spoliation.  In  this  temple  as  in  that  of  Bailoor  the 
one  great  peculiarity  we  shall  remark  is  the  dissimilarity 
between  the  east  and  west  sides.  The  former,  710  feet 
long,  contains  not  less  than  2,000  carved  elephants,  and 
is  covered  over  its  whole  length  with  friezes,  scrolls,  and 
bas-reliefs,  as  we  shall  see.  'The  latter  contains  a frieze 
nearly  six  feet  high  and  400  feet  long,  in  which,  carved 
with  the  minutest  elaboration  of  detail,  every  god  of  the 
Kindii  Pantheon  finds  a place.  Shiva,  with  Parvati,  is 
repeated  at  least  fourteen  times,  and  Vishnu  even 
oftener  ; and  I shall  be  able  to  introduce  to  you  one  or 
two  whom  you  have  not  seen  or  heard  of  before. 

As  a marvellous  exhibition  of  patient  human  labour,  I 
fearlessly  assert  the  world  cannot  produce  its  equal. 
Nor  is  it  for  industry  alone  that  this  building  is  remark- 
able. The  mode  in  which  the  Eastern  face  is  broken 
up  by  the  larger  masses,  so  as  to  give  height  and  play  of 
light  and  shade,  is  a better  way  of  accomplishing  what 
the  Gothic  architects  attempted  by  their  transepts.  If 
these  friezes  were  spread  along  a plain  surface  they 
would  lose  more  than  half  their  effect,  but  here  the 
artistic  combination  of  horizontal  with  vertical  lines, 
and  the  play  of  outline  and  of  light  and  shade,  far 
surpass  anything  in  Gothic  art.  'Ihe  effects  are  just 
what  the  mediaeval  architects  were  often  aiming  at,  but 
never  attained  so  perfectly  as  has  been  done  at  Hallabeed. 

As  we  are  now  so  close  to  the  Neilgherry,  or  Blue 
Mountains,  let  us  leave  the  fearful  heat  for  a few  minutes, 
and,  ascending  the  excellent  road  up  the  side  of  the  hills, 
find  ourselves  in  a delightfully  cool  temperature,  although 
still  within  eight  degrees  of  the  Equator.  The  succession 
of  waterfalls,  caused  by  the  river,  which  falls  5,000  feet 
in  the  short  space  of  two  miles,  is  quite  as  pretty  as  any 
to  be  found  in  Europe.  We  will  also  make  acquaintance 
with  the  Todas,  the  aboriginal  inhabitants  of  these 
mountains,  and  I will  show  you  the  only  spot  in  the 
world  where  the  oak  and  orange  tree  may  be  found 
growing  side  by  side.  Here  also  you  will  see  hedges  of 
heliotrope  four  feet  high  and  many  years  old  ; and  it  is 
a curious  fact,  that  though  I have  known  as  many  as  10 
degrees  of  frost  at  night  in  those  hills,  the  flowers  are 
never  killed,  as  is  invariably  the  case  in  this  country. 

From  the  top  of  these  hills,  xve  must  take  even  a 
greater  jump  than  Hanooman,  the  monkey  god,  accom- 
plished, as  I explained  last  Friday,  and  we  will  alight  in 
the  middle  of  one  of  the  most  interesting  spots  in  India, 
namely,  the  ruins  of  Vijianuggur  or  Beejnuggur,  as  it  is 
usually  called.  This  city,  of  which  a large  portion  of 
the  walls  are  still  standing,  covered  an  area  of  seven 
square  miles,  and  for  upwards  of  200  years  defied  the 
whole  power  of  the  Mussulman  armies.  There  we  shall 
find  a small  temple  dedicated  to  Hanooman,  and  it^  is 
curious  as  well  as  interesting  to  compare  what  remains 
of  this  Hindoo  city  with  its  rival,  the  Mahomedan  capital 
called  Beeiapoor,  w’hich  we  wall  next  visit.  In  both  we 
note  the  same  dreary  desolation,  every  trace  of  human 
habitations  having  almost  entirely  disappeared.  At  the 
same  time  we  cannot  fail  to  remark  that  in  the  former, 
the  beautiful  stone  temples  alone  remain  to  arrest  our 
unqualified  admiration,  while  in  the  latter  there  is 
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nothing  left  of  its  ancient  grandeur,  except  the  splendid 
mausoleums  which  it  was  the  custom  of  the  monarchs 
to  build  during  their  lifetime,  to  receive  their  bodies 
after  death.  Further  on  to  the  north,  in  the  Buddhist 
caves  of  Karlee,  I will  show  you  wood- work  as  old  as  the 
Christian  era,  and  a wooden  umbrella  made  1,900  years 
ago. 

In  the  royal  city  of  Ahmedabad  we  shall  have  only 
time  to  admire  the  two  beautiful  windows  in  an  old 
desecrated  mosque  ; and  I propose  to  ask  you  to  be  the 
judges  whether  these  lovely  representations  of  Indian 
foliage,  cut  out  of  hard  granite,  or  a window  at  Beeja- 
poor,  or  the  screen  of  the  Taj,  bear  off  the  palm  in 
Indian  sculpture.  We  cannot  pass  the  Jains  and  their 
sacred  hill  of  Shutroonije,  with  the  many  temples  massed 
together,  containing  3, 600  images  of  marble  andalabaster, 
without  a short  visit,  if  it  is  only  to  pay  our  respects  to 
Eishabh,  one  of  their  first  Tirthankars  or  deities.  Thence, 
with  another  jump,  to  Allahabad,  the  capital  of  the 
North  West,  on,  ever  on  to  the  Ganges,  that  sacred 
river,  held  in  such  veneration  by  the  Hindoos  that  many 
of  them  prefer  to  be  drowned  in  it  to  living  away  from 
it.  We  will  follow  it  for  a few  miles,  and  rapidly  see 
the  well  at  Cawnpore,  as  well  as  the  residency  at  Luck- 
now, places  far  too  well  known,  and  possessed  of  too 
real,  though  sad,  an  interest  to  need  any  further  com- 
ments from  me.  Thence  to  Agra,  to  see  the  Taj-Mahal, 
that  celebrated  mausoleum  of  Shah  Jehan,  built  of  white 
marble,  inlaid  with  precious  stones,  to  erect  which,  like 
the  Mundapum  at  Madura,  cost  one  million  of  pounds 
sterling ; and  thus  we  have  an  opportunity  of  comparing 
how  the  Mahomedans  and  Hindoos  spent  their  enormous 
wealth. 

I can  hardl}'  ask  you  to  leave  India  without  a peep  at 
an  Indian  prince ; and,  luckily,  I have  a maharajah,  or 
emperor,  who  will  be  only  too  charmed  to  make  your 
acquaintance,  as  he  invariably  is  to  receive  all  white 
people,  and  who,  after  treating  them  royally,  informs 
them,  as  he  will  you,  on  Friday  night,  that  you  are 
“Fine  fellows;  capital  fellows,”  to  have  come  to  see 
him. 


PROCEEDINGS  OF  THE  SOCIETY. 

o 

FIFTH  OKDINAEY  MEETING. 

Wednesday,  December  18tb,  1872,  Lord  Alfred 
Churchill,  Member  of  Coimcil,  in  the  chaii-. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Colebrook,  John,  1.5,  Hans-place,  Chelsea,  S.W. 

Dean,  James,  Clapham-common,  S.W. 

Henry,  Wm.  G.  P.,  11,  Grosvenor-crescent,  Edinburgh. 
Lawrence,  Lieut. -General  Sir  Arthur  Johnstone,  K.C.B., 
Fox-hill,  Chertsey. 

Lawson,  John,  Halifax. 

Maynard,  Frederick,  56,  Old  Broad-street,  E.C. 

Muzio,. Augustus,  33,  Highbury-grove,  Highbury,  N. 
Nicholson,  Vice-Admiral  Sir  Frederick  E.,  Bart.,  C.B., 
16,  William-street,  Lowndes-square,  S.W. 

Sandeman,  Eichard,  Lenzie  by  Glasgow. 

Scott,  John  Chastleton,  Bickley,  Kent. 

Smith,  Arthur,  41,  Chiswell-street,  E.C. 

Taylor,  John  Edward,  12,  Q,ueen’s-gate-gardens,  S.W. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  this  Society  : — 

Avery,  Alderman  Thomas,  J.P.,  Church-rd.,  Edghaston, 
Birmingham. 

Baker,  Richard,  9,  Mincing-laue,  E.C. 

Barnard,  Philip  Augustus,  131,  Regent-street,  W. 

Booth,  James,  the  Grange,  Ovonden,  near  Halifax. 


Bowman,  Frederic  Hungerford,  F.R.A.S.,  F.G.S.,  West 
Mount,  Halifax. 

Brewer,  William  Henry,  M.A.,  27,  Grace’s-road,  Cam- 
berwell, S.E. 

Chadwick,  James,  High-hank,  Prestwich,  near  Man- 
chester. 

Culver,  Edward,  25  and  26,  Spencer-street,  GosweU- 
road,  E.C. 

Dettelbach,  Sigismund  Maurice,  Lime-street-chambers, 
Lime-street,  E.C. 

Dore,  H.  J.,  39,  Bruton-street,  W. 

Eck,  Justus,  Riga-villa,  the  Grove,  Clapham-road,  S.W. 
Frolich,  Theodor,  2,  Park-villa,  Lonsdale-road,  Barnes, 
S.W. 

Gibb,  George,  19,  Pemhridge-square,  Bayswater,  W. 
Hancock,  C.  F.,  jun.,  B.A.,  Hendon-hall,  Middlesex. 
Layton,  Edward  John.  2,  Suffolk-lane,  Cannon-st.,  E.C. 
Le  Mair,  Franqois,  Osborne-lodge,  Bexley-heath,  Kent. 
Nash,  Wallis,  2,  Suffolk-lane,  Cannon-street,  E.C. 

Roche,  Alfred  Robert,  31,  Palmerston-buildings,  Old 
Broad-street,  E.C. 

Synge,  Colonel  Millington  H.,  R.E.,  Alverscliffe, 
Alverstoke,  Hants. 

Wedekind,  Hermann,  3,  Great  Tower-street,  E.C. 

West,  Arthur  Anderson,  C.E.,  62,  Choumert-road, 
Peckham,  S.E. 

Whitley,  John,  West-house,  Halifax. 

AVhitley,  Nathan,  Park-road,  Halifax. 

The  Paper  read  was — 

RUSSIA,  HER  INDUSTRIES,  COMMERCE, 
AND  MEANS  OF  COMMUNICATION. 

By  Leone  Levi,  Esq., 

Professor  of  Mercantile  Law,  King’s  College,  London,  and  one  of 
the  Deputies  to  the  International  Statistical  Congress  at  St. 
Petersburg. 

The  holding  of  another  session  of  the  Interna- 
tional Statistical  Congress  called  me  to  St.  Peters- 
burg this  year.  We  met  on  former  occasions  at 
Brussels,  Paris,  London,  Vienna,  Berlin,  Florence, 
and  the  Hague,  and  everywhere  we  were  received 
by  tbe  government  of  the  country  with  great 
honour  and  hearty  hospitality.  The  Russian 
government  offered  every  facility  for  our  j ourney, 
and  I accepted  the  invitation  to  the  Congress, 
and  attended  it  as  one  of  the  deputies  for 
the  Statistical  Society.  As  for  the  choice  of 
route,  it  practically  rested  between  a sea  route 
by  Sweden,  and  a land  route,  either  by 
Koenigsberg  and  Eydlmbnen,  or  by  Berlin  and 
Warsaw.  I decided  to  go  by  the  land  route  via 
Warsaw,  and  to  retimi  by  Stockholm,  Copen- 
hagen and  Hamburg,  and  on  Saturday,  August 
10,  I,  accompanied  by  my  good  wife  and  two 
dear  friends,  went  from  London,  via  Harndch, 
to  Rotterdam — by  an  excellent  boat,  it  may 
bo,  but  with  more  on  board  than  she  was 
fit  to  carry  with  comfort;  from  Rotterdam  to 
Utrecht;  thence  to  Hanover  and  Berlin,  and  from 
Berlin  by  Bromberg  to  Warsaw.  Utrecht  is  a 
quiet  and  handsome  town,  Dutch  in  character,  and 
beautifully  clean.  At  Hanover  I saw  tbe  effects 
of  the  change  of  dynasty  ; and  Berlin,  since  I last 
visited  it,  has  become  an  imperial  city,  richer  than 
ever  in  museums  and  monuments,  but  too  many, 
alas  ! devoted  to  military  heroes. 

Warsaw,  the  ancient  capital  of  Poland,  I was 
glad  to  see,  though  I could  not  help  feeling  regret 
for  the  down- trodden  city,  where  Kosciusko  fought 
with  so  much  valour  for  the  liberty  of  Ihs  country. 
Yes,  there  she  was,  on  the  banks  of  the  Vistula, 
with  her  palaces  tm-ned  into  barracks,  andj^her 
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monuments  diverted  from  their  intended  purposes. 
But  there  is  life  in  IVarsaw,  and  there  is  a good 
deal  of  trade  and  industiy.  In  1869  the  exports 
and  imports  of  Poland  amounted  to  about 
£17,000,060,  the  exports  consisting  principally  of 
rye,  -wheat,  tiniher,  flax,  and  bristles.  Ihe  rail- 
way has  rendered  Warsaw  the  best  point  of  transit 
between  Austria,  Prussia,  and  Russia.  From 
Warsaw  our  route  was  duo  north,  almost  a 
straight  line  to  St.  Petersbur-g,  about  seven 
hundred  miles  in  length,  and  thus  we  had 
anipjle  opportuuities  of  seeing  a considerable  por- 
tion of  liussian  territory.  But  how  difierent  from 
the  usual  English  si  enery ! For  miles  aird  miles 
scarcely  anything  interesting  attracted  our  notice. 
Be'iore  us  was  an  irrterminable  plain,  not  a hill  to  be 
seen,  not  even  a valley.  Surely  natm-e  is  capricious 
in  her  gifts.  Go  to  Italy,  Switzerland,  or  Scotland, 
and  you  find  the  towernrg  nrountain,  the  precipi- 
tous rock,  the  fearful  torrent,  land  and  water, 
defying  by  their  grandeur  and  sublimity  the  ability 
of  the  greatest  artist  to  reproduce  by  the  pencil  or 
the  chisel.  Go  to  Russia,  and  travelling  seems 
moirotonous  to  a degree ; but  do  not  think  that 
Russia  is  so  unifonnly  flat.  The  Ural  mountains, 
which  form  a natru’al  frontier  beiween  European 
arrcl  Asiatic  Russia,  the  Caucasus  mountains  also 
separating  Europe  from  Asia,  in  the  south,  the 
Carpal  hian  mountains  in  Bessarabia,  and  the  hills 
of  Finland,  are  iill  of  considerable  height. 

What  we  noted  on  the  road  -was  the  poor  aspect 
of  the  agriculture,  the  sandy  sod,  the  stunted  trees, 
the  rarity  of  farmhouses,  and  the  almost  total 
absence  of  sheep.  How  barren  everything 
looked  ! For  agricultural  puiposes  Russia  has 
beeir  divided  into  seven  distinct  regions.  The 
northein  region,  from  ihe  Gulf  of  Bothnia,  to  the 
northcin  part  of  the  Cural  Mountains,  including 
Finland,  Archairgel,  Wologcla,  and  Olonetz,  have 
very  little  of  tdlage  land.  The  region  of  the 
Alaouncs  heights,  or  the  plateau  which  separates 
the  basins  of  the  Enieper  and  the  Volga,  is 
mostly  fore.st  land.  The  tdlage  land  is  not 
very  fruitful ; the  meadow  land  scanty.  The 
Baltic  region,  iiiclucbng  Livoiria,  Courland,  and 
Eithonia,  is  not  very  fertile,  though  somewhat 
better  cultivated.  The  lower  region,  including 
some  of  the  provinces  through  which  we  i:iassed,  has 
a very  poor  soil,  arrcl  is  principally  forestland.  The 
Carpathian  region,  embracing  Ukraine  and  Little 
Russia,  is  the  most  fcrtde  part  of  the  empire. 
There  is  the  region  of  the  Steppes,  including 
Bessarabia,  Eher.son,  and  Astrakhan — a land 
without  trees,  seldom  watered  by  refre.^hing  rain, 
yet  eminent  as  pa.sture  land.  The  Central  region, 
comjjrifing  Eostroma,  Moscow,  Nijni,  Wladimir, 
is  rich  in  cereals.  And  the  Cural  region,  in- 
cluding all  the  eastern  jiart  of  Em’opean  Russia, 
has  a soil  generally  fertile.  To  show  the  difference 
between  other  regions  and  the  one  over  which  we 
pasfcd,  whde  Tula,  Kursk,  Voroncs,  Tambov,  and 
Kief  have  from  60  to  70  per  cent,  of  tidage  land,  the 
provinces  on  our  wa  have  at  most  10  to  50  pier  cent. 
If,  then,  we  did  not  see  any  rich  soil,  or  any  well 
cultivated  land  they^  do  nevertheless  exist  in  Russia. 
Does  not  Russia  supply  us  yearly  with  large 
quantities  of  grain?  In  1861  only  12  percent,  of 
our  imports  of  grain  came  from  Russia  ; irr  1871, 
the  proportion  was  35  per  cent.  In  1861  the  total 
impiorts  were  37,646,000  cwt.,  and  from  Russia 


4,540,000  cwt. ; in  1871  the  total  imports  were 

44.362.000,  and  from  Russia,  15,070,000  cwt. 
The  meadow  lands  of  Russia  are  principally  in 
Firdand  and  Archangel,  in  the  north,  and  in 
the  Dorr  Cossacks  and  Caucasian  provinces  in  the 
south.  In  these  provinces  Russia  has  a large  stock 
of  some  25,000,000  head  of  cattle,  and  45,000,000 
sheep.  As  for  horses,  the  great  centre  of  horse-breed- 
ing seems  to  be  at  the  very  border  of  the  Our-al 
Mountains.  Russia  is  stated  to  have  18,600,000 
horses,  w’hen  the  United  Kingdom  has  only 

2.600.000.  The  great  difficulties  which  hitherto 
have  hindered  the  agricultural  progress  of  Russia 
have  been  serf  labour,  want  of  capital,  want  of 
iirtelhgence,  bad  roads,  and  great  distances. 
Now  serfdom,  iir  principle,  at  least,  is  abolished, 
and  the  radwuy's  are  providing  new  means  of 
access  to  far  distant  provinces.  May  we  not  hope 
that,  with  these,  capital  arrd  intelligence  may 
also  find  their  way  thither,  and  that  together 
they  may  tend  towards  the  development  of 
resotu’ces  far  exceeding  our  present  expecta- 
tion ? It  has  been  calculated  that,  whilst 
Belgium  and  the  Netherlands  produce  ll  hectolitres 
of  corn  to  every  hectare  of  arable  land,  and 
England  13  hectolitres,  Russia  produces  only 
6 hectolitres.  'What  if,  by  the  means  indicated, 
the  productiveness  of  land  could  be  doubled  ? 
'With  her  immense  area  Russia  might  replenish  the 
granaries  of  Europe  with  the  greatest  ease. 

But  fancy  travelling  in  the  inteilor  of  Russia  in 
sumptuous  raiNvay  carriages — how  different  as 
compared  with  the  time  when  Richard  Chancellor 
accidentally  got  iirto  the  Bay  of  San  Nicholas,  on 
the  W hite  Sea,  landed  near  Archangel,  then  orrly 
a castle,  and  travelled  on  sledges  to  the  Czar  at 
Moscow  ! The  first-class  raiLway^  carriage  in  Russia 
is  really  luxurious.  It  is  a saloon,  with  all  the 
rrecessaries,  and  some  of  the  elegancies,  of  such  an 
aparimerrt.  It  is  furnished  with  looking-glasses, 
heated  by  porcelairr  stoves,  and  lit  by  lamps 
and  candles.  Alorrg  the  sides  soft  divarrs  are 
rarrged,  which,  by  a simpile  process,  are  turned 
irrto  beds.  Errt  they  are  irr  no  hurry  in  Russia ; 
while  here  we  travel  at  the  rate  of  30  to  40  miles 
arr  hour,  there  the  ordirrary  rate  is  frem  15  to  20 
miles  an  hour.  From  St.  Petcrslurg  to  Moscow', 
4o0  miles,  w o employed  17  hours.  The  fares  irr  the 
Russian  railways  arc  lower,  of  course,  than  in  this 
country'.  The  average  fares  orr  the  five  principal 
lines  are  as  foUow's  ; — 


Cnpecs  per  Verst.  iP'^neei  or  Erg.  Mile, 
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4 08 
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1'96 

1 22 
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Odessa  

2 95 

2-21 

1 06 

1 33 
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0-46 

The  divisiorr  of  classes  irr  the  Russian  railways 
is  much  more  distinct  tharr  in  the  Fnglish  rail- 
w'ays.  The  third-class  passengers  are  mostly 
peasants,  clod  irr  the  most  miserable  mr nrrer,  and 
marry  with  visages  almost  forbidding.  The 
stations  arc  commodious,  arrd  the  lufi'ets  well 
furrrished,  nor  are  the  prices  so  extravagantly 
Ijigli  as  is  ofterr  represerrted.  On  the  whole, 
Rrrssia  is  m a fair  way  of  being  largely 
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intersected  by  railways.  On  the  1st  Septem- 
ber, 1871,  there  were  in  Russia  11,138  versts, 
equal  to  7,351  miles  of  railway,  and  the  capital 
employed  in  them  was  918,000,000  roubles,  equal 
to  £122,000,000.  In  the  United  Kingdom  the 
capital  so  invested  in  1870  was  £530,000,000.  The 
number  of  passengers  carried  in  Russia  was  only 
12,000,000,  against  330,000,000  in  this  country. 
Most  of  the  Russian  lines  have  a government 
guarantee  of  from  41  to  oj  qier  cent,  interest, 
and  the  actual  dividends  on  the  shares 

amounted  in  1870  to  from  5 to  71  per  cent.  Two 
lines  only  seem  emmently  profitable,  viz.,  the 
Moscow-Riazan  line,  which  gave  17^-  per  cent.,  and 
the  Koursk-Kiew  line,  which  gave  31;J  per  cent. 
The  concession  to  the  companies  is  generally  for 
from  70  to  80  years.  Very  few  lines  now  belong 
to  the  State.  To  Russia  the  railways  are  of  the 
greatest  possible  advantage.  From  Moscow,  the 
central  reseau,  you  may  now  travel  east  as  far  as 
the  Oural  Mountains,  north  to  St.  Petersburgh, 
west  to  Koenigsberg  and  Warsaw,  and  south  to 
Odessa,  Sevastopol,  and  Astrakhan.  And  it  is  j 
even  contemplated  eventually  to  extend  the  railway  ! 
across  the  Oural  Mountains,  through  Siberia,  to  | 
China.  Yet  I doubt  whether  railway  property  j 
will  be  profitable  in  Russia  for  many  years  to 
come,  whatever  be  the  ultimate  result.  The  mass  \ 
of  the  population  in  Russia  are  too  poor  to  travel 
— they  are  not  accustomed  to  it ; the  passport 
system  interferes  with  it.  There  is  nothing,  more- 
over, to  feed  the  Hues  midway,  so  few  are  the 
centres  of  population  and  traffic.  And  Russian 
produce  consists  mo.stly  of  grain  and  other  bidky 
articles,  which  cannot  stand  much  freight,  and  can 
as  well  be  transported  by  water  communication. 
It  should  be  remembered  that  excellent  means  of 
communication  exist  inRussiainher  enormous  rivers 
andlakes.  The  Vistula,  at  Warsaw,  looked  beautiful, 
and  the  Volga,  which  we  passed  near  Moscow,  is 
more  than  ten  times  the  length  of  the  Thames. 
There  is  a canal  communication,  moreover,  between 
St.  Petersburg  and  the  Casq>ian  Sea,  between  the 
Baltic  and  the  Black  Sea,  and  between  the  Wliito 
Sea  and  the  Caspian.  Only  it  is  unfortunate  that 
all  the  canals,  lakes,  and  rivers,  aye,  even  the 
5 seas  of  Russia,  are  closed  by  the  ice  for  about 
1 seven  months  in  the  year.  How  important,  then, 

|i  to  extend  the  railway  system  into  the  very  heart 
il  of  the  country.  In  winter  the  raihvay  must  of 
necessity  monopolise  the  whole  traffic  of  the 
country. 

. It  was  a long  way  betw^ecn  Warsaw^  and  St. 
Peterslurg,  requiriirg  at  least  thirty  hours  of  con- 
stant jouineving,  so  we  determined  to  rest  at 
Wilna,  the  chief  town  of  the  aircient  Duchy  of 
Lithuania ; but  how  poor  did  she  seem  to  be  ! 
Wilna  is  well  situated,  in  the  hollow  at  the  foot  of 
several  hills,  and  contains  many  objects  of  interest ; 
but,  as  a rule,  the  towms  and  villages  of  Russia 
are  poor  and  bacUy  built.  The  houses  are  mostly 
of  wood  ; the  streets  wretchedly  paved.  In  many 
cases,  moreover,  the  towns  are  not  the  spoirtaneous 
result  of  trade  and  industry,  but  the  capricious 
plantations  of  civil  administrators  or  military 
officers.  The  only  towms  of  any  imjrortancc 
in  Russia  are  St.  Petersburg,  Moscow,  Warsaw, 
Odessa,  and  Riga.  In  1887  the  entire  population 
of  the  Russian  Empire  was  not  less  than  82,000,000, 
and  of  this  probably  less  than  5,000,000  was 


urban  population.  But  why  shordd  St.  Peters- 
burg be  the  capital  of  Russia  ? Some  cities  have 
become  capitals  from  the  fact  that  the  sovereign 
from  time  immemorial  resided  in  them.  Some 
owe  their  position  to  their  favourable  situation, 
and  some  to  the  fact  of  their  containing  the  largest 
number  of  persons.  St.  Petersburg  can  claim 
neither  of  these  titles.  She  is  at  the  very  extremity 
of  the  empire ; she  has  none  of  the  prestige  which 
Moscow  possesses,  and  she  has  but  a small  pro- 
portion of  the  population  of  the  kingdom.  While 
London  has  about  100  persons  to  every  1,000  of  the 
population  of  the  kingdom;  Lisbon,  61;  Copen- 
hagen, 59;  Athens,  55;  Dresden,  55;  Paris,  45; 
Berlin,  27  ; Constantinople,  22  ; Vienna,  14  ; St. 
Petersburg  has  only  7 to  the  1,000.  St. Petersburg 
is  the  capital  of  Russia  simply  because  Peter  the 
Great  willed  it ; but  a force  greater  than  that  of  the 
emperor  points  to  Moscow  as  the  natural  centre. 
But  3t.  Petersburg  is  doubtless  a beautiful  city. 
As  wo  entered  the  station  in  St.  Petersbui-g  an 
officer  from  the  Congress  communicated  to  us  that 
the  municipality  offered  to  us  its  hospitality  ; that 
hotels  had  been  provided  for  the  convenience  of 
members,  and  carriages  placed  at  our  disposal,  so 
we  drove  at  once  to  the  Hotel  Bellevue,  on  the 
Newsld  Prospect.  And  what  a sight  was  before 
us  in  that  street,  more  than  three  miles  in  length,  full 
of  bustle  and  animation.  As  a city  St.  Petersbm’g 
stands  in  favom’ablo  comparison  mth  Berlin  for 
life  and  cheerfulness.  The  magnificent  Neva, 
Avhich  vrinds  through  the  to^vn,  is  infinitely  su- 
perior to  old  Father  Thames,  though  no  forest  of 
masts  meet  you  at  any  of  the  quays.  A pm’e  sky 
and  a dry  atmosphere  are  preferable  to  om-  ever- 
lasting damp  and  fog.  The  low  drowskies,  wdth 
Ivan  ever  at  hand,  carry  yoir  over  the  otherwfise 
tumble-down  pavement  wdth  the  greatest  celerity. 
Something  out  of  the  common-place  civilisation  of 
Paris  and  London  meets  you  at  every  comer. 

It  was  the  21st  of  August  when  we  airivcd 
at  St.  Petersburg,  when. we  found  the  tempera- 
ture w'arm  and  genial.  The  thermometer  was 
from  65  to  70  in  the  shade,  and  otherwise  the 
climate  was  clear  and  dry ; yet  now  and  then 
we  felt  extremely  cold ; and  I understand  that, 
owing  to  such  variations,  the  climate  is  very 
trying  to  health.  Hence  the  general  habit  of 
wearing  long  heavy  coats  and  closed  up  dresses  at 
all  times  ; hence  the  hermetically  shut  up  windows 
and  doors  in  the  warmest  days.  But  I have  not 
seen  St.  Petersburg  in  winter,  when  the  Neva  is 
frozen,  when  snow  and  ice  take  possession  of  her 
streets  for  months  together,  when  the  drowsky  is 
replaced  by  the  sledge;  when  the  fur  clothing,  the 
fur  collar  and  sable  hat,  constitutes  the  costume  of 
ladies  and  gentlemen.  The  temperature  in  Russia 
is  regulated  more  by  the  longitude  than  by  the 
latitude.  The  more  eastward  we  go  the  greater 
is  the  difference  between  the  temperatm-o  of  summer 
and  winter. 

In  matters  of  food  and  drink  we  had  little  dif- 
ficulty. Our  first  care  was  to  eschew  altogether 
the  water  of  the  Neva,  which,  containing  a certain 
quaiitity  of  magnesia,  generally  proves  relaxing, 
especislly  to  strangers.  But,  otherwise,  no  better 
food  could  be  had  than  was  supplied  to  us  at  the 
principal  hotels.  Our  rouble  dinner  at  the  Belle- 
vue was  superior  to  any  three-shilling  dinner  in 
London,  and  the  wine  was  excellent.  At  a dinner 
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at  Moscow  we  had  different  descriptions  of  Russian 
wines,  principally  from  the  Crimea,  and  they  were 
much  appreciated.  Mr.  Beckwith,  in  his  excellent 
report  on  fermented  drinks  at  the  Paris  exhibition, 
said  that  the  white  wines  of  the  Crimea  are  clear 
and  dry,  with  a slight  muscatel  flavour  and  good 
body ; and  the  red  resembles  very  old  port,  bereft, 
however  of  its  strength.  In  Mr.  Beckwith’s  opinion 
these  wines  are  very  suitable  to  our  climate.  M. 
Tegobonsld  gave  the  production  of  wine  at  about 

42.000. 000  gallons,  of  which  8,000,000  come  from 
the  province  of  Stravropol,  8,000,000  in  Bessarabia, 

22.000. 000  gallons  in  the  Trans-Caucasian  provinces, 
and  the  rest  m the  Crimea,  the  Cossacks,  Khenan, 
Podolia,  and  Astralihan.  In  Russia,  Germany,  and 
othern  northern  comitries,  the  people  generally  eat 
black  rye  bread — very  uninviting ; but  remember 
that,  with  the  dryness  of  the  climate,  a portion  of 
black  bread,  and  other  elements  containing  vege- 
table acids,  are  absolutely  necessary  to  prevent 
scrofula,  more  esxDecially  among  yomig  people. 

But  we  must  regard  Russia  this  evenmg  from  an 
industrial  and  not  from  an  aesthetic  as^Dect,  and  in 
so  doing  we  must  guard  om'selves  from  considering 
the  industries  of  Russia  as  limited  entnely  to 
the  urban  jjoxDulation.  On  the  contrary,  there 
are  villages  in  Russia  in  which  all  the  peasants 
are  weavers,  tanners,  .shoemakers,  locksmiths, 
cutlers,  &c.  In  Russia  the  j)easant  works  for  the 
manufacturer  without  quitting  the  village,  and 
carries  on  himself  the  chief  jjart  of  the  com- 
merce of  the  interior.  I was  informed  that 
there  is  no  peasantry  more  hard  working  than 
the  Russian  q)easantry,  and  that  the  women  are 
constantly  employed  not  oidy  in  household  duties, 
but  inagricultmal  work,  inweaving,  bleaching,  and 
many  tilings  which  in  England  are  done  by  ma- 
chinery in  factories  and  in  manufactming  towns. 
Primarily,  no  doubt,  Russia  is  an  agricultm-al  and 
not  a manufacturing  country.  But,  after  all,  agri- 
culture is  the  greatest  source  of  wealth  to 
any  country.  England  is  by  far  the  most  indus- 
trious and  the  most  mercantile  country  in  the 
world.  She  suxiphes  the  whole  world  ivith  her 
manufactures.  She  has  the  largest  mercantile 
maiine.  Her  power  rests  on  her  commerce  and 
industry.  Yet,  with  .all  this,  the  results  of  the 
income-tax  shows  that  the  mcome  of  all  her 
industry  is  only  about  equal  to  her  income 
from  her  agriculture  and  re.al  x>roperty.  Still 
greater  is  the  suxiremacy  of  agriculture  in  Russia. 
In  truth,  Russia  is  w.anting  in  some  of  the  xirincixial 
conflitions  for  industrial  j)rospcrity. 

Look  at  the  map  of  Russia.  She  has  no  sea- 
coast  of  any  im^iortance.  On  the  far  east  there 
are  the  vast  xilains  of  Siberia.  On  the  west  she 
has  Eastern  Prussia,  quite  as  deserted  .and  agri- 
cultm’al  .as  Russia  herself.  On  the  north  she  has 
the  glacial  Pole ; on  the  south  none  but  semi- 
barbarous  states.  Add  to  this  a x»opulation 
almost  entirely  comjposed  of  j>eas.ants  ; no  coals  in 
any  quantity,  or,  at  any  rate,  scarcely  worked  at 
all ; very  little  capital ; and  every  agent  of  manu- 
facture extremely  dear.  "What  chance  can  Russi.a 
have  in  commerce  and  industry  in  comj)etition  with 
these  sea-girt  isles,  or  with  well-favoured  France 
or  Italy  ? A mill  in  Russia  costs  double  that  of  a 
mill  in  England.  Bricks  are  dearer,  and  double  the 
quantity  is  used  to  render  the  building  substantial ; 
mortar  costs  double,  and  so  does  all  machinery. 
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Consequently,  but  little  factory  labom-  is  intro- 
duced into  Russia.  VChat  there  is,  moreover,  is  to 
a large  extent  under  the  direction  of  Englishmen, 
Germans,  Alsatians  or  other  foreigners.  British 
enterprise,  British  directors  and  overseers  manage 
the  best  factories.  In  the  south  of  Russia  it 
is  the  same.  Vice-Consul  Stevens,  of  Nicolaieff, 
reported  that  the  chief  ganger  at  the  granite 
quarries  at  Alexandrovka  is  an  Englishman ; the 
director  of  the  extensive  Tchemornski  sugar 
factory  in  Pattawa  is  the  same  ; so  are  the  superin- 
tending engineer  of  the  Russian  Steam  Navigation 
Company  at  Odessa  and  his  assistant ; and  the  com- 
pany’s chief  engineer  in  the  Don  mines  ; the  one  at  ' 
Sevastopol;  their  boiler-master,  their  master- 
j)ainter,  and  the  heads  of  other  dex>artments  are  also  , 
Englishmen.  The  English,  the  French,  the  Germans, 

.and  the  Greeks  have  a large  share  in  the  direction 
of  Russian  trade  and  industry.  The  Russian  mind 
wants  m power  and  in  originality.  It  is  better 
able  to  execute  than  to  direct — to  imitate  rather 
than  to  lead.  I visited  a cotton  printmg  factory 
m Moscow  directed  by  an  Alsatian,  and  I found 
that  the  labourers  were  Russian  peasants,  who  come 
from  the  country  when  agricultm-al  labour  is  im- 
practicable, to  recruit  the  earnings  of  the  family. 
Such  j)easants  are  usually  hired  in  gangs,  the 
head  of  which  assumes  the  management  of  the  ex- 
penditme  of  the  whole  number.  They  live,  I need 
not  say,  at  very  small  cost,  and  at  any  time  labour 
ceases  in  towns,  they  retmn  to  the  country.  There 
are  not  in  Russia  as  in  this  country,  millions  of 
mechanics,  spiimers,  or  miners  dex^ending  for  i 
their  livelihood  on  the  buoyancy  of  trade  and  [ 
manufactm’o.  There  is  rather  an  intermingling  of  I 
agricultural  and  industrial  labour,  and  consequently  j 
an  utter  absence  of  the  artisan  class,  the  pre-  , 
carious  existence  of  which  we  have  so  often  to 
lament  in  this  comitry. 

But  let  us  enter  into  some  details.  The  first 
article  of  industry  vrhich  natmally  interests  this 
country  is  cotton.  Cotton  is  not  x^i’oduced  in 
Russia,  and  her  imx^orts  in  1867  consisted  of  about 

2.600.000  x^oods,  or  about  100,000,0001bs.  of  raw 
cotton,  and  150,000  x>oods  of  cotton  yarn.  Mr. 
Lumley,  in  his  report  on  the  trade  and  luaiiufac-- 
ture  of  cotton  in  Russia,  gave  the  number  of 
cotton  sx^inning  and  calico  weaving  manufactories 

in  the  government  of  St.  Petersburg!!,  in  1862,  9 

at  95,  with  1,691,224  sxaindles,  16,141  power  fe 
looms,  and  8,040  horse  power ; and  Mr.  Michel,,  t 
in  his  valu.able  rex^ort  on  the  Russian  tariff,  told 
us  that  the  whole  quantity  of  cotton  yam 
manufactm-ed  in  Russia  is  used  as  follows : — 

1.400.000  poods  for  x^™ted  calico,  200,000 

X>oods  for  nankeen,  red  fustian,  and  Turkey  i 
red  goods ; 100,000  x^oods  for  plush,  and  the 

remaining  500,000  x^oods  for  various  other  ^ 
cotton  and  half-cotton  fabrics.  Russian  spin- 
neries  sux^x^ly  IFe  weaving  mills  with  yarn  of  ' 
low  and  medium  quality  ; foreign  yarn  is 
.alone  emxfloyed  for  cotton  tissue  of  sux^erior 
descrixjtion,  such  as  fine  c.ahco,  jacconet,  and 
inuslm.  The  manufacture  of  the  common  lands 

of  cotton  f.abrics,  namely,  calico,  n;inkeen,  rod 
fustian,  and  handkerchiefs,  mtended  chiefly  for  dye- 
ing andxnintuig,  forms  abranchof  x>oasant  hidustry, 
sux^xiorted  by  the  caxfital  of  manufactm-ers  in  towns, 
and  x)articularly  by  that  of  o\vners  of  x^rint-works. 

The  consumption  of  cotton  goods  in  Russia  must 
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be  large.  Supposing  60,000,000  peasants  to 
consume  10  archme.s,  or  about  8 yards  eacb, 
that  would  give  about  480,000,000  yards.  Add  to 
this  the  consumption  of  5,000,000  urban  popula- 
tion at  20  arcbines  each,  or  15  yards  each, 

75,000,000  yards  more,  and  we  have  a total 
of  upwards  of  550,000,000  yards.  Yet,  in  the 
face  of  all  this,  all  our  exjrorts  of  cotton  to 
Eussia  in  1871  consisted  only  of  3,477  lbs.  yam, 
and  140,000  yards  of  goods  of  mixed  materials,  in 
which  cotton  predominated.  Why  do  we  not 
supply  Eussia  more  largely  with  our  staple 
manufacture  ? Partly  m consequence  of  a very 
high  tariff,  and  partly  also  from  want  of  adap- 
tation of  British  goods  to  the  taste  and  habits  of 
the  many  races  and  nationalities  residing  in 
Eussia.  The  tariff  was  somewhat  reduced  m 1868, 
the  duties  on  cotton  yarn  from  16  to  20  per  cent., 
and  the  duties  on  cotton  manufactures  from  22  to 
27  per  cent.  ; but  still  the  present  duties  on  the 
latter,  of  from  £5  10s.  to  £23  12s.  lid.  per  cwt., 
must  be  considered  as  j)ractically  prohibitive.  I 
shall  not  v/eary  you  with  any  description  of  the 
condition  of  other  industries  — of  woollen,  flax 
(on  which  I wished  to  make  mention  of  Dr.  Collier’s 
new  treatment),  of  leather,  tallow,  and  metals — be- 
cause, in  reality,  they  are  more  or  less  governed 
by  the  same  general  circumstances. 

Mr.  Michel  gives  the  following  summary  of 
Eussian  manufacturing  industry : — 


Nature 

of 

industry. 

Number  of 
w'orksand 
raanufactoiies 

Number 

of 

w'orkinen. 

Value  of 
production  in 
roubles. 

Cotton 

Gor, 

69,347 

71,725,450 

Hemp  and  flax ... 

225 

22.259 

11,405,686 

Woollen  

614 

92,322 

22,565,518 

Silk  

2!»2 

7,933 

4,438,421 

Dye  works 

204 

3,919 

4,196,H03 

Paper  ...  

170 

13.203 

5,275,816 

Leather  

2,471 

13,245 

18,164,897 

Tallow 

1,595 

10,566 

22,553,255 

Wax  ... 

216 

1,083 

2,722,624 

Pottery  

289 

4,178 

1,321,078 

■Glass  

210 

10,744 

4,402,774 

Metals 

712 

47  379 

28,688,124 

Chemicals  

377 

6,136 

23,193,817 

7,982 

302,314 

220,654,072* 

Distillation  of  27,000,000  veclros  of  pure  spirits,  equal  to  about 
73,000,000  gallons. 

Beer  and  mead  brevecl  7,900,000  vedros,  equal  to  about  21,000,000 
gallons. 

Beetroot  sugar  produced,  3,300,000  poods. 

Tobacco  mannfiictured,  594,000  poods. 

Iron  raised.  15,781,000  poods. 

One  important  element  should  not  be  omitted  in 
any  review  of  Eussian  industry.  It  is  the  possibility 
that  ere  long  considerable  quantities  of  coal  may  be 
obtained  in  different  parts  of  the  country.  In  the 
Don  district  the  increase  has  been  remarkable  : — 

In  1820  there  were  produced  . . '^350 

1840  ,,  ,,  ..  800,000 

1847  ,,  „ . . 2,860,000 

1863  ,,  ,,  . . 6,350,000 

The  Moscow  Exhibition  g'ave  evidence  of  the 
existence  of  coal  in  considerable  quantity. 

For  the  commerce  of  Eussia  St.  Petersburg  is 
by  far  the  most  important  outpost,  though  Moscow 
is  the  centre  of  Eussian  mdustry.  In  both  places 
there  is  evidence  that  the  general  movement  of 
trade  is  extending  rapidly.  In  1859  the  entire 


* Equal  to  about  £30,000,000. 


value  of  imports  and  exports  amounted  to 

329.000. 000  roubles.  In  1869  it  reached  592,000,000 
roubles.  Among  the  exports,  grain,  hemp  and 
flax  are  by  far  the  most  important.  Among  the 
imports,  cotton  and  metals  stand  foremost.  An 
important  change  is  observable  in  the  foreign 
commerce  of  Eussia,  hr  consequence  of  the  ex- 
tension of  railways.  In  1859  the  foreign  exports 
by  sea  amounted  to  130,000,000  roubles,  and  by 
land  to  22,000,000  roubles,  or  about  16  per 
cent.  In  1869  the  exports  by  sea  amounted  to 

190.000. 000,  and  by  land  95,000,000,  or  50  per  cent. 
Whilst  Irulky  goods  are  sent  by  sea,  lighter  goods 
irenetrate  by  land,  chieflyfrorn  Prussia  and  thr-ough 
the  Prussian  frontier.  It  .should  be  noted  here 
that,  while  the  commerce  of  Eussia  with  European 
States  has  largely  increased,  her  commerce  with 
Asia  has  actually  decreased  of  late.  The 
Asiatic  portion  of  the  Eussiarr  trade  is  small  as 
compared  with  the  Em’opean,  and  yet  considerable 
interest  attaches  to  it,  first  on  account  of  the 
primitive  manner  in  which  it  still  conducted,  and 
secondly,  in  consequence  of  the  ultimate  relation 
which  exists  between  the  extension  of  trade  and 
the  constant  enlargement  of  the  Eussian  empire. 
By  incorporatmg  Turkestan,  Eussia  has  come  very 
near  British  India,  and  now  she  has  commercial 
treaties  with  the  Khan  of  Khokand  and  the  Ameer 
of  Bokhara  and  Dschiti  Tchar.  But  what  does  it 
matter  by  what  uifluence  it  is  brought  about,  jiro- 
vided  these  States  are  rendered  accessible  to  trade 
and  civilisation  ? 

Beingin  a certain  sense  the  guests  of  the  Emperor 
of  all  the  Eussias  and  of  his  august  government, 
we  were  honoured  “with  numerous  invitations  to 
receptions  and  excursions.  One  day  we  w^ent  to 
Cronstadt  and  Peterhoff.  Another  day  we  had  a 
sail  round  the  islands,  and  were  entertained  in 
one  of  the  palaces  of  the  Piincess  Helena,  which  at 
night  was  beautifully  illuminated.  What  we  most 
appreciated  in  these  receptions  was  not  so  much  the 
sumptuousness  of  the  entertainments,  as  the  con- 
sideration shovm  in  making  us  what  the  English 
think  they  alone  understand,  but  what  other- 
nations  loiow  quite  as  well  — I mean  “com- 
fortable.” To  put  us  at  case— to  anticipate  om- 
wants — to  endeavour  to  speak  our  language— to 
put  every  individual  and  every  thing  in  the  right 
place,  that  is  the  perfection  of  hospitality. 

The  grandest  excursion  of  all,  however,  was  to 
Moscow,  whose  municipality  was  as  courteous  as  that 
of  St.  Petersburg  in  supxrlyuig  members  of  congress 
with  hotel  accommodation  and  carriages  diu-ing  their 
stay  m the  city.  At  first  sight  Moscow  is  by  no 
means  attractive.  It  seems  an  old  city,  badlypaved, 
and  with  irregular  buildings.  But  from  such  a 
height  as  the  Sparrow-hill  — the  very  groimd 
whence  ISTapioleon  obtained  his  first  glance  of 
Moscow — the  sight  of  the  golden  mmarets  and 
starry  domes  before  you  is  quite  unique^  and 
startling.  According  to  arrangement,  we  visited 
the  Polytechnic  Exhibition  at  Moscow,  an  excellent 
one  of  its  kind.  I was  not  able  to  inspect  it  v-ith 
any  care  or  minuteness,  es^jecially  as  wo  visited 
the  exhibition  in  great  nirmbers,  but  it  was  ajpparent, 
first  that  Eussian  industry  is  by  no  means  in  such 
a backward  state  as  is  generally  sux>posed ; and, 
second,  that  British  industry  was  most  hnper- 
fectly  represented.  The  exliibition  — consisting- 
of  a number  of  j)avilions  alongside  the  garden 
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of  the  Kremlin — did  not  seem  to  have  much 
unity,  whilst  it  was  altogether  destitute  of  a 
general  coiq)-d’ call ; yet  it  possessed  many  objects 
of  great  interest  and  attraction,  and  day  by 
day  we  saw  it  visited  by  large  numbers  of 
people. 

At  Moscow,  as  well  as  at  St.  Petersburg,  but 
more  especially  in  the  latter  place,  I formd  British 
merchants  of  the  highest  respectability,  numbering 
in  all  probably  some  3,000,  the  living  representa- 
tives, I suppose,  of  the  Russia  Company,  with  its 
agency  at  St.  Petersburg,  under  the  title  of  the 
British  factory,  founded  by  charter  of  PhUip  and 
Mary,  about  300  years  ago.  The  original  charter 
confirmed  by  Act  of  Parliament  granted  that,  “All 
the  main  lands,  isles,  ports,  havens,  creeks,  and 
rivers  of  the  mighty  Emperor  of  all  Russia  and 
Great  Duke  of  Musky,  &c.,  and  all  and  singular 
other  lands,  dominions,  territories,  isles,  ports, 
havens,  creeks,  rivers,  arms  of  the  sea,  and  all  and 
every  other  prince,  ruler,  or  governor  whatsoever, 
be  or  they  be  before  the  said  late  adventure  or 
enterprise  not  knovui,  or  by  the  foresaid  merchants 
and  subjects  of  the  said  King  and  Queen  by  the 
seas  not  commonly  frequented,  nor  any  part  or 
parcel  thereof,  and  lying  northward,  northeast- 
ward, or  northwestward,  or  in  the  said  letters 
patent  is  mentioned,  should  not  be  visited,  fre- 
quented, nor  haimted  by  any  of  the  subjects  of 
the  late  King  and  Queen  other  than  of  the  said 
company  and  fellowship  and  their  successors, 
without  express  licence,  agreement,  and  consent 
of  the  governors,  consuls,  assistants  of  the  said 
fellowships  and  commonalty.”  That  no  such 
permission  is  now  required  to  trade  in  Russia  is 
well  known,  yet,  singular  to  say,  charges  are  still 
made  by  the  Russia  factory  on  British  shipping 
using  the  port  of  St.  Petersburg  or  Cronstadt,  being 
first  a charge  of  31d.  per  ton  for  the  maintenance 
of  the  British  Episcopal  Establishment  at  that 
place  and  in  aid  of  the  poor’s  fund,  and,  second, 
a charge  under  the  head  of  Company’s  Agent, 
which  amounts  to  1-rn'I-  per  ton.  A few  years 
ago  some  effort  was  made  by  the  Hull  Chamber 
of  Commerce  to  procure  the  abohtion  of  these 
charges,  when  it  appeared  that  the  tonnage  duty, 
denominated  Church  Money,  amounted,  on  an 
average,  to  only  £2,200  j)er  annum,  and  the 
agent’s  only  to  £9o6.  But  the  charge,  though 
light,  is  not  less  condemnable.  The  British  factory 
has,  in  reality,  long  ceased  to  exist  or  to  be  need- 
ful ; and  I imagine  that  the  British  merchants  in 
St.  Petersburg,  or  such  of  them  as  are  Episco- 
palians, should  themselves  pay  for  the  church,  and 
that  the  British  government  should  pay  for  the 
agency,  without  taxing  trade  and  shipping  for  such 
pin-poses.  Generally,  I need  scarcely  say,  English 
merchants  in  Russia  are  as  safe  and  protected  as  if 
they  were  in  England.  It  should  be  remembered 
that  the  government  of  Russia  now  is  not  the 
arbitrary  government  that  it  was  in  former  days. 
True,  the  Czar  is  autocrat  absolute,  but  he  does 
not  act  alone,  and  far  less  capriciously.  He  has  a 
council  of  resiDonsible  ministers  ; he  has  a house 
of  lords,  of  his  own  creation,  doubtless,  but  yet 
able  and  willing  to  render  liim  advice  ; he  has  a 
holy  s;vTiod,  and  he  has  governors  in  every  province, 
able  to  feel  the  pulse  of  public  opinion,  and  with 
full  power  to  meet  the  exigencies  of  the  moment. 
And  do  not  think  that  public  opinion  does  not 


find  itself  vent  in  Russia.  There  are  newspapers 
in  Russia,  though  much  under  the  power  of  the 
State.  The  silent  protest  under  wrongs,  the 
murmurs  of  the  oppressed,  the  aspirations  of  the 
enlightened  cannot  be  smothered  even  in  Russia. 
But  in  truth  Russia  is  tranquil  at  this  moment, 
and  the  Emperor  has  the  heart  of  the  people  with 
him.  Nowhere  did  I see  any  parade  of  military 
force,  as  we  are  wont  to  see  in  turbulent  Paris  or 
in  imperial  Berlin.  As  for  the  people,  it  is,  I fear, 
as  yet  in  a low  condition.  The  mass  of  the 
peasantry  recently  emancipated  has  scarcely  risen 
from  the  position  of  serfdom.  The  industrial 
classes  are  ill-paid,  ill-fed,  and  in  the  depth  of 
ignorance.  The  middle  classes  scarcely  exist  iu 
Russia.  The  nobles  do  not  exercise  much  whole- 
some influence.  The  priests  hold  an  inferior  position 
to  what  we  are  accustomed  to  in  this  country.  Some- 
thing is,  however,  done  for  the  education  of  the 
people.  There  are  nine  universities,  three  lyceums, 
23,000  schools,  and  nearly  1,000,000  students  in 
the  public  schools  in  Russia.  The  freedom  of 
serfdom  is  a most  significant  fact,  the  fruit  of 
which  -will  one  day  appear.  What  may  be  the 
future  of  the  Russian  people,  when  free  and  edu- 
cated, we  cannot  say.  Meanwhile,  trade  is  in- 
creasing, the  country  is  progressing,  and  the 
railway  opens  up  the  country  in  a wonderful 
manner.  As  far  as  I can  see,  I venture  to  say  the 
Russia  of  the  future  will  be  far  different  in  power 
and  enlightenment,  in  commerce  and  industry, 
from  the  Russia  of  the  past. 

Ere  I close,  permit  me  to  express  my  o-wn 
sense  and  the  sense  of  every  foreign  member 
of  the  International  Statistical  Congress,  of 
the  kindness  shown  us  by  the  Russian  govern- 
ment on  the  occasion  of  our  visit  to  Russia. 
Would  that  England  received  in  like  manner  men 
of  science  from  other  countries  when  they  come  to 
her  soil.  It  would  be  well  if  her  example  were 
more  conspicuous  for  a liberal  expenditure  than 
for  a niggard  economy  in  all  matters  which  con- 
cern the  promotion  of  science  and  art.  Would 
that  the  same  co-operation  on  the  part  of  the 
officers  of  State  could  be  secured  for  the  meeting 
of  scientific  congresses  in  London  as  is  so  readily 
obtained  in  other  countries.  Perhaps  it  may  not 
be  in  vain  that  her  messengers  to  Russia,  to  Italy, 
to  Holland,  and  to  every  state  where  the  Inter- 
national Statistical  Congress  has  been  held,  are 
able  to  report  that  a reception  the  most  courteous, 
the  most  hospitable,  the  most  considerate,  is  every- 
where accorded  to  men  of  science  when  they  meet 
together  for  the  elucidation  of  great  questions, 
either  of  social  economy  or  of  scientific  importance. 


DISCUSSION. 

Mr.  Hyde  Clark  said  it  would,  no  doubt,  be  accept- 
able if  he  referred  to  the  part  taken  in  the  Moscow 
E-xhibitinn  by  the  Society  of  Arts.  It  was  perfectly  true, 
as  had  been  stated,  that  the  objects  si  nt  from  this 
country  to  that  exhibition  were  very  few  indeed,  but  he 
held  in  his  hand  a list  of  prizes  awarded  to  English 
exhibitors,  embracing,  with  tliat  liberality  which  Pro-  j 

fc.ssor  Levi  had  referred  to,  medals  of  gold,  silver,  and  i 

broTize  to  a considerable  number.  It  was,  of  course,  a j, 

matter  of  regret  to  all  jiarties  that  Engli.-b  industry  ' 

was  not  better  represe]ited ; but  he  bad  hoped  that  Pro- 
fessor Levi  would  have  dealt  a little  more  largely  with  || 
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the  causes  of  this  deficiency.  No  doubt  one  great  in- 
fluence was  the  Eussian  tariff',  and  he  thought  it  a pity 
that  the  delegates  to  the  Statistical  Congress  did 
not  take  the  opportunity  of  pressing  upon  the  Eussian 
government  the  importance  of  modifying  their  ar- 
rangements in  this  respect,  and  pointing . out  how 
seriously  trade  was  impeded  by  these  difficulties. 
One  other  important  point  had  been  referred  to, 
viz.,  that  English  manufacturers  and  merchants  were 
too  little  in  the  habit  of  consulting  the  require- 
ments of  the  population  of  the  various  countries 
with  which  this  country  had  commercial  relations, 
and  no  doubt  it  was  of  the  greatest  importance 
that  the  representatives  of  commercial  houses  abroad 
should  be  acquainted  with  the  foreign  languages,  so  that 
they  might  be  better  able  to  observe  the  habits  of  the 
people,  and  carry  home  such  information  as  would 
enable  manufacturers  here  to  conform  to  the  habits  and 
requirements  of  the  various  classes  of  people  who 
ought  to  be  all  customers  of  England,  and  in  this  way 
contributaries  to  the  propagation  of  civilisation  through- 
out the  world.  It  was,  he  believed,  the  fact  that  the 
Germans  had  profited  greatly  by  the  Moscow  Exhibition, 
and  had  increased  the  amount  of  their  trade  with  Eussia 
in  consequence.  No  doubt  this  was  partly  owing,  as 
Professor  Levi  had  stated,  to  their  being  better  situated 
for  getting  access  to  Eussia  by  through  railway  accommo- 
dation. To  complete  the  brief  description  which  had  been 
given  of  the  Moscow  Exhibition,  he  might  refer  to  the 
detailed  account  given  in  a recent  number  of  the  Journal 
of  the  Society  by  Professor  Archer.  He  was  informed 
by  the  Secretary  that  sixty-five  English  exhibitors  had 
received  awards,  in  the  shape  of  either  gold,  silver,  or 
bronze  medals,  which  was  very  gratifying  to  all  parties 
concerned.  In  conclusion,  he  must  beg  leave  to  object 
to  the  observations  of  Professor  Levi  with  regard  to  the 
Eussia  Company  ; for,  although  he  was  always  anxious 
to  promote  the  cause  of  great  principles  in  political 
science,  be  was  afraid  that  some  persons  were  too 
apt  to  carry  principles  so  far  as  to  forget  details. 
Those  who  had  been  in  foreign  countries,  where  there 
had  been  any  of  these  old  factories  established  under  the 
statutes  of  Philip  and  Mary',  or  Elizabeth,  found  the  great 
benefit  of  them  in  various  ways.  In  such  cases  the  com- 
munity' had  been  enabled,  year  after  year,  to  provide  for 
the  requirements,  not  only  of  the  resident  English  popu- 
lation, but  of  those  strangers  who  resorted  to  the  place. 
It  was  said  that  if  the  merchants  of  St.  Petersburg 
wanted  to  worship  according  to  the  Church  of  England 
they  might  pay  for  it  themselves  ; but  he  did  not  think 
that  was  the  general  opinion  in  St.  Petersburg,  even  of 
those  not  belonging  to  the  denomination,  and  it  must  be 
remembered  that  the  funds  of  such  instiiutions  were 
devoted,  not  only  to  religious  matters,  but  to  the  support 
of  hospitals,  and  to  the  care  of  the  graveyards  in  which 
those  strangers  who  were  unfortunate  enough  to  die 
abroad  were  interred. 

Mr.  Nicholson,  as  one  of  the  few  English  exhibitors, 
regretted  that  the  learned  Professor  had  not  been  able  to 
do  something  with  the  government  of  Eussia  to  facilitate 
trade  with  this  country',  for,  unfortunately',  it  took  longer 
to  get  goods  by  sea  to  Moscow  than  to  send  them  to 
Australia.  In  fact,  three  or  four  months  was  not  an  un- 
common time  for  the  transit  of  goods  to  occupy,  and  it 
might  easily  be  seen  that  such  a state  of  things  tended 
not  to  facilitate,  but  to  retard  trade.  The  delay  took 
place  between  Cronstadt  and  St.  Petersburgh  ; but  what 
was  the  cause  of  it  he  could  not  ascertain.  He  was  one 
of  the  fortunate  individuals  who  had  the  honour  of  a 
gold  medal,  which,  no  doubt,  he  would  receive  if  he 
chose  to  pay  for  it,  for  he  found  that  was  the  condition 
on  which  it  would  be  sent  to  him  ; the  explanation  offered 
being  that  the  Exhibition  was  such  a severe  loss  to  the 
guarantors  that  they  could  not  afford  to  give  the  gold 
medals  which  ttey  had  so  generously'  awarded.  lie  quite 
agreed  with  the  description  given  by  Professor  Levi  as 
to  the  condition  of  the  country,  having  traversed  a great 


part  of  the  same  district,  and  it  was  certainly  one  of  the 
most  monotonous  conceivable;  at  the  same  time,  he  believed 
that  if  he  had  gone  south  of  Moscow  he  would  have  seen 
a vast  difference  in  the  nature  of  the  country. 

Dr.  Collier  said  he,  also,  was  an  exhibitor  at  Moscow, 
and  had  remained  in  Eussia  more  than  five  months, 
not  staying  in  one  spot,  but  travelling  through  the  whole 
country,  so  that  he  was  capable  of  forming  a general 
opinion  of  Eussia,  the  country,  and  its  people.  With  re- 
gard to  the  scenery,  it  must  be  remembered  that  you 
could  not  judge  of  it  from  a railway,  which  was  generally 
made  in  the  most  direct  line  from  point  to  point ; and 
the  line  referred  to  in  the  paper  happened  to  pass  through 
the  least  cultivated  portion  of  the  country.  To  judge  of 
a country  by  the  barren  waste  passed  through  in  that 
way  would  be  both  illiberal  and  unjust.  He  had  a very 
high  opinion  of  Eussia,  having  met  there  a degree  of  in- 
telligence, and  a class  of  men,  which  he  had  not  met 
with  in  any  other  part  of  the  world,  either  in  England, 
France,  Germany,  or  America,  of  which  j>lace  he  was  a 
native.  He  there  met  with  men  who  understood  what 
they  were  talking  about,  and  who  possessed  a degree  of 
modesty  and  quietness  which  was  not  characteristic  of 
the  Western  nations,  lie  was  happy  to  say  that  he  had  re- 
ceived a grand  gold  medal  for  some  machinery  which  he 
had  exhibited,  invented  by  himself,  through  the  medium 
of  the  Society  of  Arts.  It  was  a design  for  the  manipula- 
tion of  flax  and  hemp  by  means  of  the  hands,  being  the 
first,  he  believed,  of  the  kind  There  were  two  ma- 
chines, one  for  scutching  the  flax  by  means  of  the  feet, 
the  other  being  used  for  breaking  the  flax  prior  to 
the  scutching.  As  to  the  cost  of  the  medal, 
he  was  not  at  all  fearful.  Besides,  the  award 
itself  was  really  all  that  was  valuable,  and  if  a man  had 
that  he  did  not  need  the  medal  itself,  for  he  did  not  want 
to  wear  it  on  his  breast.  He  had  had  the  pleasure  of 
associating  with  all  classes  of  the  people,  and  of  shaking 
hands  with  the  Emperor.  Whilst  in  Eussia  he  visited 
probably  one  of  the  greatest  sights  that  could  be  seen, 
viz.,  the  great  fair  at  Nijni,  where  there  were  collected 
about  450,000  persons  from  all  parts  of  the  eastern  em- 
pire. He  was  happy  to  say  that  he  associated  with  them, 
drinking  tea  and  coffee  with  the  Turks,  Arabs,  Tartars, 
and  every  kind  of  peo2ffe,  and  with  a little  Eussian  which 
he  picked  uji,  a little  French,  and  some  other  languages, 
together  with  the  help  of  signs  and  tokens,  they  managed 
to  understand  one  another.  In  fact,  wherever  a man 
travelled,  if  his  manners  were  gentlemanly  and  courteous, 
he  W'ould  always  find  friends.  With  regard  to  the 
Moscow  Exhibition  itself,  he  considered  it  a model  of 
perfection,  for  though  it  was  not  very  large,  he  saw  things 
there  which  he  had  never  seen  elsewhere,  though  ho  had 
visited  every  large  International  Exhibition  since  the 
one  in  London  in  1851,  and  had  exhibited  in  them  all 
with  the  exception  of  that  one.  The  Moscow  Exhibi- 
tion, however,  was  more  perfect  in  character,  and  more 
systematic  than  any  he  had  seen,  and  for  instruction  and 
education,  as  Professor  Archer  had  stated,  stood  in  the 
first  rank.  With  regard  to  transit  of  goods,  he  had  had 
them  sent  to  him  from  England,  and  they  reached 
Moscow  in  two  weeks,  andhe  could  notunderstand,  there- 
fore, the  delay  which  other  gentlemen  had  experienced. 
Of  course,  there  was  a certain  class  of  people  in  Eussia 
who  required  to  be  paid,  as  there  were  all  over  the 
world,  and  if  you  wanted  their  good  offices  you  must 
2)ut  your  hand  into  your  pocket  to  obtain  them. 

Mr.  James  Warden  said  he  could  confirm  the  state, 
ment  as  to  the  delay.  He  had  been  to  Cronstadt  and 
St.  Petersburg,  and  he  believed  one  explanation  of  it 
was  to  be  found  in  the  fact  that  almost  all  the  steamers 
were  too  large  to  go  up  to  Cronstadt.  On  inquiring  of 
his  agent  in  St.  Petersburg  for  some  goods  which  had 
been  sent  off  some  time  before  he  himself  started,  he  was 
told  it  was  no  use  to  think  of  London  expedition  in 
Eussia,  for  all  the  men  w'ho  looked  at  the  goods  first 
would  require  a week  to  think  over  what  they  should  do 
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■with  them.  He  believed,  on  an  average,  a month’s  time 
■was  often  occupied  in  the  transit,  and  that  at  least  three 
parts  of  that  time  was  occupied  between  the  two  places 
mentioned.  With  regard  to  the  Custom  obstructions,  it 
■was  his  experience  that  the  oflScials  were  not  only  paid 
by  the  government,  hut  each  one  expected  to  be  paid  by 
every  one  who  came  in  contact  with  them.  He  should 
like  to  ask,  if  time  would  allow,  that  the  list  of  awards 
be  read. 

The  Secretary  said  the  list  was  rather  a long  one,  but 
it  would  be  published  in  the  Society’s  Journal  on  Fri- 
day. 

Mr.  Head  said  he  had  travelled  throughout  the  length 
and  breadth  of  Russia,  and  had  much  pleasure  in  endors- 
ing almost  everything  which  had  been  said  by  Professor 
Levi.  With  regard  to  the  difficulties  of  trading  with 
Russia  he  did  not  personally  think  it  was  on  account  of 
the  increase  in  tariff,  but  it  arose  more  from  the  want  of 
adaptation  by  English  manufacture  to  the  wants  of  the 
country.  Twenty  years  ago  a large  proportion  of  the 
Russian  trade  was  done  in  England  ; the  Russians  came 
over  here,  were  pleased  with  what  they  saw,  and  bought 
largely;  but  now  things  are  altered,  and  if  Englishmen 
wanted  to  trade  with  Russia  they  must  go  into  the 
country  and  mix  with  the  people,  as  they  did  with  other 
men  of  business  ; they  must  speak  some  language  which 
they  understood,  and,  in  fact,  suit  themselves  to  their 
cu8*'omers.  The  Germans  had  taken  a great  deal  of 
trouble  to  adapt  their  manufactures  to  the  country,  and 
in  this  respect,  no  doubt,  they  had  stolen  a march  upon 
England.  He  had  been  also  present  at  the  Mo.scow 
Exhibition,  which  wms  certainly  a very  interesting  one, 
although  he  could  not  quite  endorse  all  that  Dr.  Collier 
had  said.  For  instance,  he  did  not  think  the  Russians 
■were  equal  to  some  other  nations  with  regard  to  the 
trials  which  took  place  and  the  awards  made.  No  doubt 
that  arose  in  a great  measure  from  their  not  having  so 
much  practice  and  experience  ; at  some  future  time, 
probably,  this  would  be  improved.  It  certainly  behoved 
England  to  cultivate  tr.ide  with  Russia,  as  far  as  pos- 
si’ole,  for  he  believed  thei'e  was  a great  similarity  between 
the  two  nations.  Each  was  a trading  people  and  an 
aristocratic  people,  and  each,  he  believed,  had  a great 
future  before  them.  It  was  very  pleasing  also  to  find 
that  an  Englishman,  wherever  he  went  in  Russia,  was 
received  as  well,  if  not  better,  than  any  other  foreigner. 

Mr.  Christopher  Cooke  asked  if  it  were  the  fact,  as  had 
been  been  stated,  that  when  an  Englishman  arrived  in 
Russia  his  books  and  papers  were  taken  away  by  the 
police,  and  that,  in  fact,  only  a certain  kind  of  books 
were  admitted  at  all.  It  had  also  been  said  that  if  a 
person  even  had  anj'thing  wrapped  in  newspapers  to 
form  a parcel,  the  papers  were  destroyed  as  a matter  of 
course.  If  such  was  the  case,  it  was  very  desirable  that 
it  should  be  known. 

Hr.  Warden  said  he  believed  it  was  not  so. 

Hr.  Nicholson  said  it  was  impossible  to  get  an  English 
newspaper  in  Russia.  He  had  one  forwarded  to  him 
every  day  while  he  was  there,  but  not  one  reached 
him. 

Dr.  Collier  said  he  saw  the  Times  every  day. 

Sir  Charles  Dilke,  M.P.,  said  the  fact  was  newspapers 
coulil  not  be  obtained  bj^  private  individuals  in  lins.sia, 
but  they  might  be  got  through  a recognised  agent.  Under 
such  circumstances  foreign  papers  were  seldom  inter- 
fered with,  though  it  did  sometimes  happen  that  a 
whole  column  or  more  would  be  obliterated.  A strict 
censorship  was  exercised  over  books  also,  but  occasionally 
a few  were  allowed  to  pass.  As  a general  rule,  however, 
they  were  rigidly  excluded,  and  if  a traveller  had  any 
quantity  with  him,  they  would  be  taken  away  at  the 
frontier,  forwarded  to  St.  Petersburg  for  examination, 
and  prob  ibly  returned  to  him  on  application.  He  should 
like  to  ask  on  what  authority  tue  statement  was  made  of 


there  being  1,000,000  scholars  at  school  in  Russia,  as  he 
considered  it  rather  doubtful.  In  1866  there  were  only 
300,000  children  at  school,  and  in  1869,  800,000,  and  any 
statistics  from  the  Russian  education  bureau  must  be 
received  with  the  greatest  suspicion.  There  had  never 
been  any  real  educational  census,  and  no  adequate 
returns  were  received  from  the  Russi  .n  parishes.  He  j 

very  much  doubted,  from  an  examination  he  had  made  ( 

in  many  villages  and  towns,  whether  there  were  so  ' 

many  under  instruction  now  as  there  were  before  the  | 

abolition  of  serfdom.  Previous  to  the  change,  a large,  | 

number  of  schools  were  kept  up  by  the  great  pro- 
prietors which  had  now  been  abandoned,  whilst  very  few 
new  ones  had  been  established  in  their  place.  Unless, 
therefore.  Professor  Levi  had  some  private  information 
to  corroborate  the  government  returns,  he  must  take  leave  ! 
to  doubt  their  accurac}’.  i 

Mr.  Clay,  having  resided  some  3'ears  in  St.  Peters-  | 

burg,  as  the  representative  of  the  United  States,  said  i 

the  course  of  trade  was  altered  from  what  it  had  been.  | 

Formerly  the  English  trade  was  almost  all  in  the  hands  1 

of  British  merchants  resident  there,  but  now  ho  under-  ; 

stood  that  Russians  in  the  interior  ordered  goods  direct  ' 

from  England. 

The  Chairman,  in  moving  a vote  of  th  inks  to  Pro- 
fessor Levi  for  his  valuable  and  interesting  paper,  said 
there  was  no  doubt  that  Russia,  like  all  Europ'ean 
nations,  had  a great  future  before  her.  She  had  enor- 
mous resources  and  an  enormous  extent  of  territory, 
including  about  three-quarters  of  the  northern  portion 
of  the  globe,  and,  therefore,  seeing  the  influence  which 
she  could  bring  to  bear  on  the  trade  and  polic}-  of  the 
East,  it  was  of  the  utmost  importance  that  everything 
connected  with  her  should  be  thoroughlj’  known  and 
ventilated  as  fir  as  possible.  Great  thanks  were  there- 
fore due  to  Professor  Levi  for  the  paper  he  had  read,  i 

and  manj^  of  the  statements  it  contained  were  of  rather  | 

a startling  character.  For  instance,  it  appeared  that 
the  importations  of  grain  from  Russia  to  England  had 
increased  from  12  to  35  per  cent,  of  the  whole  since 
1860,  which  was  a most  remarkable  fact,  and  showed 
how  much  we  depended  on  Russia  for  our  food  suppljn 
Again,  it  was  shown  that  the  produce  in  coal  had  been 
very  largely  augmented,  and  seeing  that  the  last  return 
was  nearly  ten  years  old,  there  was  no  doubt  that  a 
still  greater  increase  would  appear  if  later  figures  were 
accessible.  Now,  wherever  coal  was  abundant,  it  was 
a sign  of  prosperity,  cheap  fuel  being  the  life  and  soul 
of  manufacturing  industry.  No  doubt,  therefore,  as 
the  suppl)"  of  coal  increased,  so  would  Russian  industry  ; 
and,  according  to  the  principles  of  free  trade,  by  which 
every  nation  ought  to  produce  that  which  it  could 
most  favourably,  she  would  supply  England  with  goods 
which  would  be  paid  for  in  manufactures,  which  the 
latter  country  was  better  calculated  to  produce.  It, 
therefore,  would  augur  well  for  the  peace  of  the  world 
that  the  prosperity  of  Russia  should  continue  and  in- 
crease. 

The  vote  of  thanks  having  been  passed,  < 

Professor  Levi  replied  to  the  various  observations  | 
which  had  been  made.  With  regard  to  Mr.  Hyde 
Clarke’s  observations,  he  had  only  to  say  that  the  dele- 
gates to  the  Statistical  Congress  went  to  Russia  for  a 
specific  purpose,  and  could  not  properly  mix  themselves 
up  with  political  or  other  questions.  But  in  any  case, 
seeing  that  England  continued  to  raise  about  twenty-five  , 
millions  bj'  customs  duties,  which  impose  so  many  re- 
strictions on  trade,  she  did  not  offer  a verj^  good  example 
of  free  trade  to  others.  Speedy  transit  was  no  doubt  of  ' ■ 
great  importance,  and  he  sympathised  with  Mr.  Nichol- 
son’s complaint  in  that  respect,  and,  indeed,  even  in  the 
case  of  passengers  there  was  often  a great  deal  of  delay. 

A new  route  had  been  suggested,  which  might  eventually 
prove  to  be  of  importance.  Cronstadt  is  closed  for  four  or 
five  months  in  the  j'ear,  by  reason  ot  the  Baltic  being 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  December  20,  1872. 


83 


frozen,  but  it  has  been  suggested  that  goods  might  be  sent 
to  Gothenburg,  in  Sweden,  which  port  was  always  open, 
and  thence  tjy  rail  to  Stockholm.  A little  beyond 
Stockholm  there  was  a small  place,  in  salt  water,  which 
was  always  free;  and,  again,  a little  beyond  Cronstadt, 
there  was  another  small  place,  also  in  salt  water,  between 
which  an  open  communication  might  be  had  throughout 
the  year.  It  was  proposed  to  make  a good  harbour  at 
each  of  these  places,  and  establish  a line  of  communica- 
tion, so  that  goods  might  go  direct  to  St.  Petersburg 
or  Moscow  without  stopping.  With  regard  to  the  tax 
now  levied  by  the  so-called  Russian  factory  on  British 
shipping,  what  he  objected  to  was  the  levying  of  a tax 
at  the  present  day  on  all  traders  for  purposes  which  ought 
to  be  provided  for  in  other  ways.  If  it  was  an  old 
foun(''ation,  as  Mr.  Hyde  Clarke  had  said,  it  would  be 
different.  With  regard  to  books  and  papers,  his  own 
experience  had  been  most  favourable,  not  having  re- 
ceived the  slightest  annoyance  in  that  respect,  but 
then  he  was, travelling  under  exceptional  circumstances, 
having  an  invitation  from  the  Russian  government, 
which  smoothed  away  all  difficulties  ; but  a friend  of 
his,  who  did  not  possess  this  advantage,  had  met  with 
the  same  civility’,  and  his  books  were  not  interfered 
with.  It  was  said  that  you  could  not  leave  Russia 
without  a permit,  but  neither  he  nor  his  friend  had 
found  this  to  be  the  case,  Warsaw  being  the  only 
place,  indeed,  where  their  passports  were  inspected,  and 
that  was  r:ither  an  e.xoeptional  locality.  No  doubt  the 
passport  system  was  a very  bad  one,  hut  it  existed  in 
other  places  as  well  as  Russia.  He  should  he  very  glad 
to  see  it  abolished,  particularly  the  internal  passports, 
which  was  a great  hindrance  to  progress  and  improve- 
ment. He  could  not  answer  Sir  C.  Dilke’s  question  as 
to  the  educational  statistics  satisfactorily,  the  figures 
given  being  from  official  sources,  and  he  could  not,  thei'e- 
fore,  vouch  for  their  correctness ; but,  after  all,  a million 
scholars  out  of  a population  of  80  millions  was  not  a 
large  proportion,  Britain  having  probably  as  many  out 
of  only  21  millions.  He  had  himself  seen  many  schools 
in  Russia  in  factories,  where  the  priest  came  to  instruct 
the  scholars.  Those  who  had  been  in  Russia,  even  a 
few  years  ago,  could  not  well  realise  the  altered  position 
of  the  country  at  the  present  time. 


PROOESDINGS  OP  INSTITUTIONS. 

-e 

Westminster  V/orking  Men’s  Club.  — The 
twelfth  annual  meeting  of  this  club,  established 
(in  connection  with  the  Society  of  Arts)  in  Old  Pye- 
street,  near  Victoria-street,  Westminster,  was  held  on 
Tuesday  evening,  under  the  presidency  of  Sir  R.  W. 
Carden.  Among  those  present  were  the  Rev.  Dr.  Bar- 
clay, the  Rev.  Dr.  Paterson,  and  Miss  Cooper.  A report 
was  read,  which  spoke  in  most  satisfactory  terms  of  the 
condition  of  the  club,  and  the  work  it  had  effected  during 
the  past  year.  Courses  of  gratuitous  lectui’es  had  been 
given,  and  the  various  institutions  in  connection  with 
the  club  were  all  in  a flourishing  state.  After  addresses 
from  the  Chairman  and  other  gentlemen  present,  a very 
satisfactory  meeting  was  broken  up. 


The  trigonometrical  survey  of  Palestine  is  now- 
in  active  progress  in  connection  with  the  Palestine  Explora- 
tion F und.  Contributions  towards  its  completion  are  urgently 
requested  by  the  managers  of  the  fund. 

A trial  trip  was  made,  on  November  22nd,  in 
New  York,  of  a Remington  street  traction  engine  and  oar. 
It  is  said  that  the  horses  everywhere  were  greatly 
frightened,  hut  that  otherwise  the  trial  was  very  suc- 
cessful. 


ANNUAL  INTERNATIONAL  EXHIBITIONS 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  M tjor-General  Scott,  C.B., 
secretary. 

His  Royal  Highness  the  Prince  of  Wales  presided  on 
Monday,  at  Marlborough-house,  over  a meeting  of  her 
Majesty’s  Commissioners  for  the  Exhibition  of  18.51. 
There  were  present — His  Roy.il  Highness  the  Duke 
of  Edinburgh,  his  Royal  Highness  Prince  Arthur, 
his  Serene  Highness  the  Duke  of  Teek,  Earl  Granville, 
Mr.  Ayrton,  Sir  William  Anderson,  Major-General  Sir 
T.  M.  Biddulph,  Sir  Francis  Grant,  Sir  Francis  Sand- 
ford,  Mr.  Edgar  Bowring,  Mr.  Cole,  Mr.  Gibson,  Mr. 
Hawksley,  Dr.  Playfair,  Mr.  Thring,  and  Major-General 
Scott,  secretary. 

Thesecond  meeting  of  the  Committee  for  Carriages  was 
held  last  Friday,  at  Gore-lodge,  Mr.  Peters  in  the  chair. 
Applications  for  the  exhibition  of  127  carriages  were  laid 
before  the  Committee.  It  was  announced  that  the  time 
during  which  cabs  intended  for  competition  for  the 
prizes  offered  by  the  Society  of  Arts  must  have  been 
running,  had  been  reduced  from  three  months  to  one 
month.  The  Committee  resolved  to  fi.x  an  early  day  in 
January  on  which  to  meet  the  Committee  appointed  b}"- 
the  Coachmakers’  Company  to  assist  her  Majesty's 
Commissioners.  Mr.  Cole,  C.  B.,  and  Capt.  Clayton, 
R.E.,  attended  the  committee. 


The  Committee  for  the  class  of  Cooking  held  its  third 
meeting  at  Gore-lodge,  on  the  l-lth  December,  and  re- 
corded a recommendation  that  her  Majesty’s  Commis- 
sioners should  provide  a kitchen,  with  an  adjacent 
refreshment-room,  and  set  them  apart  for  the  sale  and 
consumption  of  those  descriptions  of  cooking  prepared  by 
the  advice  of  the  Committee,  and  that  a competent 
superintendent  of  cooks  should  be  engaged  for  the  pur- 
])Ose.  The  following  gentlemen  wore  present — Mr- 
James  Bateman,  F.R.S.,  Dr.  Thudichum,  Mr.  F.  B. 
Alston,  and  Captain  Horne,  R.E.  Mr.  Henry  Cole,  C.B., 
was  present  on  behalf  of  her  Majesty’s  Commissioners  ; 
and  Captain  Grover,  R.E.,  and  Lieut.  H.  H.  Cole,  R.E., 
attended  the  meeting.  It  was  decided  to  hold  an  ad- 
journed meeting  on  Saturday,  the  18th  of  January, 
next. 


On  Tuesday  the  third  meeting  of  the  Committee  for 
Silk  and  Velvet  was  held.  The  committee  recommended 
the  formation  of  a sub-committee  of  ladies,  who  would 
interest  themselves  in  obtaining  a collection  of  old  silks. 
A number  of  applications  from  manufacturers  at  Derby, 
Coventry,  Leek,  and  Leicester,  was  laid  before  the  com- 
mittee. There  were  present,  Sir  Daniel  Cooper,  Bart.,  in 
the  chair ; Mr.  Blakely,  Mr.  Cassells,  Mr.  Ilyde  Clarke, 
Mr.  Cobb,  Mr.  Corbiere,  and  Mr.  Lintilhac.  Mr.  Cole, 
C.B.,  and  Captain  Clayton,  R.E.,  attended  the  com- 
mittee. 


The  second  meeting  of  the  Committee  on  Recent 
Scientific  Inventions  and  New  Discoveries  took  place  on 
Wednesday  last  at  the  offices.  Gore-lodge,  South  Kensing- 
ton. Mr.  C.  B.  Vignoles,  F.R.S.,  was  votedinto  thechair, 
and  among  those  present  were  Mr.  F.  A.  Abel,  F.R.S., 
Major  F’rank  Bolton,  Professor  E.  Erankland,  D.C.L.„ 
E.R.S.,  Professor  T.  M.  Goodeve,  M.A.,  Major-General 
H.  D.  Harness,  C.B.,  Mr.  J.  Hick,  M.P.,  Dr.  D.  S. 
Price,  F.R.S.,  and  Mr.  C.  W.  Siemens,  D.C.L.,  F.R.S. 
Major-General  Scott,  C.B.,  Secretary  to  Her  Majesty’s 
Commissioners,  attended  the  meeting,  and  Captain 
Grover,  R.  E.,  was  present  as  secretary  to  the  Committee. 
The  Committee  considered  the  applications  received 
since  their  last  meeting,  and  suggested  certain  recent 
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inventions  of  importance  and  interest,  which  should,  if 
possible,  he  represented  in  the  London  International 
Exhibition  of  1873. 


The  return  of  fine  art  sales  in  1872,  registered  through 
the  otEcial  price  clerks,  has  been  published  as  amounting 
to  £10,000.  But  this  does  not  include  what  was  effected 
through  the  French  and  Belgian  commissions,  or  privately 
by  artists.  The  total  amount  of  sales  is  estimated  as 
amounting  to  over  £30,000. 


EXHIBITIONS. 

•> 

MOSCOW  POLYTECHNIC  EXHIBITION,  1872. 

The  following  is  the  official  list  of  Awards  to  English 
exhibitors  ; — 

Earl  of  Tankerville — Honorary  Prize  of  the  1st  Class, 
with  the  Signature  of  H.I.H.,  the  Grand  Duke  Con- 
stantine. 

J.  Colman,  Norwich — Honorary  prize  1st  class. 
Macclesfield  Chamber  of  Commerce — Honorary  prize, 
2nd  class. 


William  Blews  and  Sons,  Birmingham — Grand  gold 
medal. 

J.  and  T.  Brocklehurst  and  Sons,  Macclesfield — Grand 
gold  medal. 

J.  E.  and  W.  Christy  and  Co.,  Stockport — Grand  gold 
medal. 

Clayton  and  Shuttleworth,  Lincoln — Grand  gold  medal. 

Barnet  Solomon  Cohen,  London — Grand  gold  medal. 

J.  and  J.  Colman,  Norwich  (for  rice  starch) — Grand 
gold  medal. 

Dr.  E.  H.  Collyer,  London — Grand  gold  medal. 

Dickins  and  Co.,  Manchester — Grand  gold  medal. 

James  Dalziel  Dougall,  London — Grand  gold  medal. 

English  Condensed  Milk  Company,  London— Grand 
gold  medal. 

John,  Charles,  and  John  Field,  London — Grand  gold 
medal. 

E.  Garrett  and  Sons,  Saxmundham,  Suffolk — Grand  gold 
medal. 

Greenwood  and  Batley,  Leeds — Grand  gold  medal. 

The  Kirkstall  Forge  Company,  Leeds — Grand  gold 
medal. 

Langton  and  Bicknells,  London — Grand  gold  medal. 

D.  Leonardt  and  Co.,  Birmingham — Grand  gold  medal. 

Merry  weather  and  Sons,  London— Grand  gold  medal. 

C.  Mitchell  and  Co.,  Newcustle-on-Tyne — Grand  gold 
medal. 

Piesse  and  Lubin,  London — Grand  gold  medal. 

Platt  Brothers  and  Co.  (Limited),  Oldham — Grand  gold 
medal. 

Price’s  Patent  Candle  Company  (Limited),  London — 
Grand  gold  medal. 

Eansome,  Sims,  and  Head,  Ipswich — Grand  gold  medal. 

Thomas  Tapling  and  Co.,  London — Grand  gold  medal. 

Whitley  Partners,  Leeds — Grand  gold  medal. 

AVouldham  Cement  Company,  Wouldham,  Kent — Grand 
gold  medal. 

William  Younger  and  Co.,  Edinburgh — Grand  gold 
medal. 


M.  J.  Valente  Allen,  London  and  Oporto — Gold  medal. 
The  Broughton  Copper  Comi^any  (Limited),  Manchester 
— Gold  medal. 

C.  Budde  and  Co.,  Birmingham — Gold  medal. 

Clarke  and  Dunham,  London — Gold  medal. 

Allen  Everitt  and  Sons,  Birmingham — Gold  medal. 

John  B.  Gausby  and  Co.,  Birmingham — Gold  medal. 
Jenson  and  Nicholson,  London — Gold  medal. 

Frederick  Smith  and  Co.,  Halifax — Gold  medal. 

William  Soper,  Ecading — Gold  modal. 


Swainson,  Birley,  and  Co.,  Manchester — Gold  medal. 
Watts,  Blake,  Bearne,  and  Co.,  Newton  Abbot — Gold 
medal. 

Wood  and  Ivery,  West  Bromwich — Gold  medal. 


Bryant  and  May,  London — Grand  silver  medal. 

Samuel  Clarke,  London—  Grand  silver  medal. 

J.  and  J.  Colman,  Norwich  (for  corn  flour) — Grand 
silver  medal. 

W.  W.  Comes  and  Co.,  Macclesfield — Grand  silver 
medal. 

Critchley,  Brinsley,  and  Co.,  Macclesfield — Grand  silver 
medal. 

Enghert  and  Eolfe,  London — Grand  silver  medal. 

Fortnum,  Mason,  and  Co.,  London — Grand  silver  medal. 

Gi’ant,  Chambers,  and  Co.,  London — Grand  silver  medal. 

J.  0.  Nicholson,  Macclesfield — Grand  silver  medal. 

Potts,  Wright,  and  Co.,  Macclesfield — Grand  silver 
medal. 

John  Eabone  and  Sons,  Birmingham — Grand  silver 
medal. 

Josiah  Smale  and  Son,  Macclesfield — Grand  silver  medal. 

Charles  Sandford  Windover,  London — Grand  silver 
medal. 


Baxter  Brothers,  Dundee — Silver  medal. 

J.  and  II.  Bermingham,  Leek — Silver  medal. 

— Blight — Silver  medal. 

W.  Bullock,  Macclesfield — Silver  medal. 

Cox  Brothers,  Dundee — Silver  medal. 

J.  S.  Fry  and  Sons,  Bristol — Silver  medal. 

J.  and  F.  Howard  and  Sons,  Bedford — Silver  medal. 
Donald  Nicoll,  London — Silver  medal. 

William  James  and  Henry  Thomson,  London — Silver 
modal. 


J.  H.  Burke,  Dublin — Bronze  medal. 

H.  S.  Cropper  and  Co.,  Nottingham — Bronze  medal. 
A.  A.  Davis  and  Co.,  London — Bronze  medal. 


The  Vienna  Exhibition. — It  is  stated  that  great  pre- 
barations  are  now  being  made  at  Vienna  for  the  re- 
ception of  foreign  visitors  to  the  Exhibition.  A confer- 
ence of  representatives  of  the  Austrian  and  foreign 
railwaj’s  has  recently  taken  place,  with  the  object  of 
arranging  a special  reduced  scale  of  railway  fares  to  and 
from  the  Exhibition,  and  it  is  intended  to  open  offices  at 
the  different  Vienna  railway  stations  for  providing 
visitors  with  lodgings.  It  is  also  said  that  a special 
department  is  to  be  set  aside  in  the  Exhibition  for 
women’s  work.  It  will  be  divided  into  four  sections; 
one  for  work  from  women’s  schools,  one  for  household 
work,  one  for  industrial  and  artistic  work,  and  one  for 
literary  work.  From  India  w-e  learn  that  the  Viceroy  has 
sanctioned  an  expenditure  of  a lac  of  rupees  for  the  pur- 
pose of  purchasing  and  forwarding  Indian  produce  and 
articles  of  art  and  manufacture  to  the  Vienna  Exhibition. 
Bombay  gets  £1,300  ; Bengal,  £1,800  ; Madras,  £1,700  ; 
Punjab,  £1,200  ; North-Western  Provinces,  £1,000,  and 
so  on. 

Santiago  Exhibition. — The  interest  which  was  taken 
in  this  Exhibition  in  Chili  is  increased  by  the  fact  that 
about  2,000  persons  arrived  over  the  Southern  Eailway 
daily  to  visit  the  Exhibition.  The  indefatigable 
Intendente  of  Santiago,  Don  B.  V.  Mackenna,  encouraged 
no  doubt  by  the  brilliant  success  of  this  lestival  of  talent 
and  industry,  had  decreed  two  other  local  shows  to  be 
held,  one  in  December,  of  flowers  and  plants  of  ordinary 
and  hothouse  culture,  the  other  of  fruits  and  vegetables, 
from  March  to  April,  1873.  The  National  Society  of 
Agriculture  is  preparing  to  send  a collection  of  the 
various  agricultural  productions  of  Chili  to  Vienna  next 
year. 

International  Exhibition  in  Philadelphia  in  1876. — 
In  an  official  notice,  issuing  from  Mr.  W.  P.  Blake, 
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Executive  Ci.nmiitisioner,  Philadei|  hia,  it  is  notified  that 
the  anniversaiy  of  the  independence  of  the  United 
States  in  the  year  1876,  is  to  be  celehiated  hy  an  ex- 
hibition of  the  products,  arts,  and  industries  of  the 
country  and  of  the  world.  This  is  in  accordance  with 
an  act  of  congress  approved  March  3rd  1871.  13y  this 

act  the  task  of  preparing  and  superintending  the  ex- 
hibition was  imposed  upon  the  United  States  Centennial 
Commission,  consisting  of  two  members  from  each  of  the 
states  and  territoiies.  The  Commissioners  have  twice, 
met  in  general  session,  a permanent  organisation  has 
been  effecten,  and  the  chief  outlines  of  the  plan  for  the 
exhibition  have  been  agreed  upon.  This  exhibition 
is  to  be  international  and  universal — international 
inasmuch  as  all  nations  will  be  invited  to  participat  ■ 
in  it  and  universal,  because  it  will  include  a 
representation  of  all  natural  and  artificial  products,  all 
arts,  industries,  and  manufactures,  and  all  the  varied 
results  of  human  skill,  thought,  and  imagination.  The 
outlines  of  a simple  yet  comprehensive  classifica- 
tion have  been  adopted.  There  will  be  ten  departments, 
each  sub  divided  into  ten  groups,  and  these  again  into 
classes.  The  details  of  this  classifi(  ation  are  now  being 
elaborated,  and  will  be  published  in  due  season,  together 
with  such  rule.s  and  regulations  as  may  be  found  necessary 
for  the  proper  conduct  and  management  of  the  exhibition. 
It  is  intended  that  ample  space  shall  be  assigned  to 
each  state,  territory,  and  forei<rn  country  for  a just 
and  proper  display  of  their  products.  It  is  believed  that 
not  less  than  filt.y'  square  acres  of  floor  space  under  roof 
will  be  required  for  this  purpose.  A site,  combining  the 
advantages  of  a sufficient  extent  of  level  ground,  with 
pictui'esque  and  cultivated  surroundings,  easy  of  access 
by  rail,  water,  and  by  ordinary'  roads,  has  been 
assigned  for  the  buildings  and  grounds  at  Fairmount- 
park,  in  the  city  of  Philadelphia.  The  exhibition 
will  open  in  April  and  close  in  October. 
Each  state  of  the  union  will  be  expected  to  send  its 
peculiar  products,  illustrating  its  resources,  both 
developed  and  undeveloped.  A complete  exhibition  of 
this  kind  by  all  the  states  will  affonl  the  means  of  com- 
paring their  industrial  condition  and  capabilities.  The 
produc  ts  of  mining  and  agriculture  will  occupy  a large 
portion  of  the  space  allotted  to  each  State,  and  will  re- 
ceive their  just  share  of  attention  in  this  universal  dis- 
play.   


NOVELTIES  AT  THE  SMITHFIELD  CLUB 
SHOW. 

Amongst  the  immense  mass  of  agricultur.il  machinery' 
shown,  and  the  great  number  of  newand  improved  forms 
of  inqdements  that  are  yearly  brought  forward,  it  is 
somewhat  difficult  to  pick  out  the  greatest  novelties. 
Amongst  them,  however,  may  certainly  be  noticed 
Hughes'  laid  corn-lifters,  intended  to  be  added  to  reap- 
ing machines.  They  are  meant  to  raise  laid,  wet,  or 
tangled  cnrn,  and  bring  it  fairly  under  the  cutters.  Long 
prongs  are  set  in  front  of  the  knives,  so  that  they  can 
insert  themselves  beneath  the  crop,  pushing  it  up  the 
inclined  planes.  On  being  cut  from  the  grouml  by  the 
knives,  the  corn  is  landed  on  the  platform  clear  of  the 
cutting  apparatus.  There  is  a fixed  wooden  lifter  for 
flat  l.iiid,  consisting  of  a long,  sharp  prong,  projecting  in 
front  of  the  knives,  and  seemed  to  the  platform.  For  very 
uneven  land,  a small  cast-iron  chair  or  shoe  is  fastened 
to  the  platform,  on  which  is  hinged,  upon  a pin,  a similar 
wooden  point,  assisted  in  its  action  by'  a coiled  spring 
placed  under  its  heel.  The  lifters  creep  close  to  the 
surface  of  the  ground,  and  work  independently:  they 
can  he  fitted  on  or  removed  as  required.  Ti  e advan- 
tages of  the  invention  are  derived  from  the  fact  that, 
without  lifters,  the  cutting  apparatus  must  be  lowered 
and  brought  within  the  range  of  stones  and  clods,  and 
the  fingers  and  knives  must  be  driven  close  to  the  ground, 
through  all  the  creeping  weeds  and  loose  stuff. 

Not  perhaps  so  great  a novelty,  but  equally  ingenious, 


is  a form  of  cow-milking  apparatus,  the  invention  of  MrC 
Keevil.  It  consists  of  a small,  double-acting  force  pump, 
the  india-rubber  suction  pipe  of  which  is  fitted  with  a 
number  of  silver  tubes,  closed  atone  end,  but  with  open- 
ings at  the  side.  Into  each  teat  of  the  udder  is  inserted 
one  of  these  tubes,  and  the  pump  is  then  worked  by 
hand,  the  milker  sitting  on  a stool  behind.  It  is  stated 
that  twenty  cows  per  hour  can  be  milked  by  it. 
Most  of  the  previous  machines  of  this  sort  are  of 
American  invention,  and  in  the  States  they'  are,  we 
believe,  used  to  some  extent.  The  great  objection  to 
them  has  been  that  they  tend  to  exert  suction  on  an 
empty  udder. 

An  invention  that  supplies  a much-needed  want  is  the 
self-acling  railway  cattle  drinking-trough,  exhibited  by 
Messrs.  Eushton,  Proctor,  and  Co.  The  apparatus  takes 
up  the  whole  length  on  one  side  of  an  ordinary  cattle 
train,  and  consists  of  a series  of  troughs,  each  about  20 
feet  long.  The  trough  is  slung  upon  one  end  of  a pair 
of  beams,  each  supported  in  the  centre,  and  fitted  at  the 
other  cnil  with  a weight,  so  proportioned  that,  when  the- 
trough  is  empty,  it  is  slung  up  vertically.  The  upper 
end  of  the  beam  is  below,  and  it  communicates  with  a 
jupe-joint  which  turns  in  trunnions.  On  water  being 
let  on,  it  flows  into  the  trough  up  through  the  hollow 
arm,  destroys  the  balance,  and  brings  the  trough  to  the 
side  of  the  trucks,  within  reach  of  the  cattle. 

We  may  mention  also  the  ingenious  wall  steam- 
enirino  shown  by  Messrs.  Tangye,  Messrs.  Lawrence’s- 
refrigerators,  and  Mr.  Hunter’s  potato  raiser,  as  all  show- 
ing considerable  novSlty  of  invention. 


CHANNEL  PASSAGE. 

Last  week  we  published  some  comments  of  the  Engi- 
neer upon  the  rival  schemes  for  the  Channel  Passage- 
Since  then  Engineering  has  taken  up  the  discussion  on 
the  opposite  side  to  the  Engineer.  Our  contemporary 
s iys  the  Bessemer  and  the  Dicey  schemes  “ take  the 
harbours  as  they  are,  and  undertake — what  has  generally 
been  despaired  of — to  produce  ships  capable  of  going  in 
and  out  of  those  harbours  in  all  weathers,  and  what 
should  be  at  the  same  time  very  commodious,  very 
swift,  and  very  easy  sea-boats.  We  wish  the  pro- 
moters of  both  schemes — and  the  puVilic  generally'  on 
both  sides  of  the  Channel  will  also  wish  them — success 
in  their  undertaking,  and  we  are  not  without  hope  that 
w'c  shall  see  both  Bessemer  ships  and  Dicey'  ships- 
running  between  England  and  the  Continent,  and 
competing  fairly  and  on  their  merits  for  the  public 
favour.  Such  a competition  would  be  an  enormous  boon 
to  England  and  the  whole  of  Europe,  and  w'e  are  inclined 
to  believe  that  with  the  increased  traffio  it  would  bring, 
it  would  prove  a remunerative  speculation  for  both 
parties.  The  Dicey  twin- ship  scheme,  and  tho  Bessemer 
swinging-saloon  scheme,  have  each  distinct  advantages 
and  disadvantages  of  their  own  which  the  other  does  not 
possess,  and  if  these  were  properly  appreciated  by  the 
advocates  of  the  respective  schemes,  we  should  see  less 
of  that  spirit  of  antagonism  w'hich  has  pervaded  some  of 
the  letters  that  have  appeared  in  the  daily  papers  on  the 
rival  Channel  steamers.” 

Engineering  ihws  replies  to  the  objections  raised  by  the 
Engineer  : — “ They  correctly  describe  the  Diiny  ship  .as 
being  like  a long  shallow  vessel  cut  in  halves  along  the 
middle  line  plane  fore  and  aft,  and  having  the  two  halves 
moved  asunder,  and  then  united  by  cross  girders  far 
above  the  water.  They  also  give  the  total  breadth,  75  ft., 
correctly,  in  so  far  as  that  was  the  breadth  at  one  time 
contemplated,  although  we  believe  it  h.as  since  been 
deemed  advisable  to  increase  it  to  80ft.  The  length, 
which  they  give  (as  they  say,  subject  to  correction)  as 
about  360ft.,  is  in  readily'  4U0ft.  Then  they  give  the 
distance  apart  of  the  two  halves  of  the  ship,  or  the  interior 
breadth  of  the  tunnel,  as  1.5  or  20  ft.,  whereas,  in  fact,  it 
is  35  or  40  ft.  The  positions  of  the  paddles  they  give  as 
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one  near  the  bow,  and  the  other  near  the  stern,  and  add, 
‘ as  to  the  means  of  propulsion,  nothing  can  by  possibility 
be  worse  than  the  location  of  the  paddles,  as  every 
engineer  knows.’  As  a matter  of  fact,  the  paddles  in  the 
Dicey  ship  are  amidships  and  abreast  of  each  other.” 

The  writer  then  proceeds  to  discuss  at  considerable 
length  the  merits  of  the  various  schemes.  Amongst  other 
matters  he  states  that  Mr.  Dicey’s  scheme  resembles,  in 
its  essential  features,  Mr.  Sedley’s  design,  submitted 
some  years  since  to  the  Society.  The  reason  that  the 
Society  declined  to  make  the  award — a fact  which  Encji- 
ncering  considers  “not  to  their  credit”' — was  merely  that 
the  model  sent  in  did  not  comply  with  the  required 
conditions,  and  so  never  entered  into  the  competition 
at  all. 


SCIEInCE  and  general  teaching  in 

FRANCE. 

The  opening  of  the  winter  courses  of  lectures  at  the 
Conservatoire  des  Arts  of  Paris  affords  a fitting  oppor- 
tunity to  speak  of  some  of  the  means  of  scientific  edu- 
cation offered  to  the  working  classes  amongst  our  nearest 
neighbours.  The  programme  includes  courses  by  such 
distinguished  professors  as  MM.  Mangon,  Tresoa, 
Trelat,  and  Becquerel,  on  mechanics,  chemistry  as 
applied  to  the  arts  and  to  agriculture,  spinning,  weav- 
ing, and  dyeing,  ceramic  manufacturers,  physics,  the 
value  and  applications  of  materials,  &c. 

All  these  courses  of  lectures  are  public  and  gratuitous, 
and  the  attendance  of  workmen  and  apprentices  is  very 
large.  M.  Trelat,  architect,  who  lectures  on  the  strength 
of  materials  and  their  value  as  regards  durability, 
elegance,  and  art,  has  an  audience  of  five  hundred 
persons,  almost  all  of  the  working  classes.  M. 
Mangon  attracts  a considerable  number  to  his  lectures 
■on  agricultural  labour  and  the  management  of  animals. 
M.  Becquerel’s  course  is  the  most  attractive  on  ac- 
count of  the  ph}  sioal  experiments,  the  great  amphi- 
theatre in  which  it  is  given,  capable  of  holding  a 
thousand  persons,  being  completely  filled.  Lastl}’,  the 
lectures  on  geometry  and  other  exact  sciences  are  well 
attended  by  smaller  but  serious  bodies  of  listeners.  All 
these  lectures  are  delivered  in  the  evening,  and  the 
professors  have  the  use  of  all  the  apparatus  in  the 
Conservatoire,  and  the  use  of  several  well-furnished 
laboratories. 

Bordeaux  is  following  Paris  in  the  wise  course  of 
scientific  instruction  for  the  masses.  Its  municipal 
council  has  adopted  the  conclusions  of  a report  drawn 
up  by  Professor  Raulin,  who  has  for  a long  time  insisted 
on  the  necessity  of  establishing  special  scientific  classes 
in  all  the  schools  of  the  city,  whether  clerical  or  lay, 
.and  recommended  that  one  professor  should  be  ap- 
pointed who  should  give  lessons  of  one  hour  each  in  two 
or  three  schools  per  day.  The  municipal  council 
adopted  these  proposals  without  one  dissentient  voice, 
and  voted  the  necessary  funds,  namely,  £96  for  the  pay- 
ment of  the  professor,  wlio  is  required  to  possess  a 
diploma  of  the  Normal  School  of  Uluny,  or  the  degree 
of  bachelor  in  science ; £24  for  Laboratory  expenses, 
and  £16  for  each  of  the  fifteen  schools  in  the  city,  for 
the  purchase  of  scientific  material,  &c.  It  is  proposed 
that  this  system  of  scientific,  teaching  shall  also  be 
applied  in  the  schools  of  small  towns  and  villages  by 
means  of  travelling  professors,  whose  lectures,  it  is  well 
said,  will  be  as  valuable  to  the  schoolmasters  as  to  their 
pupils.  Further,  it  is  argued  that  the  presence  of  such 
a professor,  with  his  stock  of  apparatus  and  other 
necessaries,  will  give  rise  to  t’ne  establishment  of  other 
courses  for  the  benefit  of  those  who  are  ready  to  pay 
moderate  fees  for  such  instruction. 

'Fhe  efforts  made  by  the  authorities  of  Paris  during 
the  past  session  have  attracted  the  attention  of  the 
Acaclemy  of  Moral  and  Political  Sciences,  to  which  body 
the  report  of  M.  Greard,  Inspector-General  of  the 
University,  has  been  presented.  From  this  document  it 


appears  that  vast  increase  has  been  made  in  the 
scholastic  arrangements.  Two  hundred  and  ninety  five 
common  schools,  of  which  one  hundred  and  fifty-two 
are  for  girls,  have  been  opened,  the  city  of  Paris  and 
the  department  of  the  Seine  having  provided  new  places 
for  twenty  thonsand  children  of  the  two  sexes,  and  the 
work  of  extension  is  still  proceeding.  The  city  of 
Paris  has  certainl}'  set  an  admirable  example  ; in  spite 
of  the  condition  of  its  finances  at  the  present  moment,  it 
has  devoted  more  than  thirty  millions  to  the  school 
budget,  a sum  three  times  larger  than  that  voted  in 
former  years,  and  it  is  engaged  in  establishing  a primary 
normal  school  for  female  teachers,  a project  set  forth 
some  time  since  by  M.  Jules  Simon. 

The  opening  for  the  session  is  just  announced  of  the 
Ecole  Libre  des  Sciences  Politiques,  which  deserves 
notice.  This  consists  of  a course  of  lectures  by  some  of 
the  first  professors  in  France,  MM.  Levasseur,  Bousset, 
and  Janet,  of  the  Institut  of  France,  amongst  others. 
The  subjects  announced  for  this  session  are: — Geography 
and  ethnography,  the  history  of  diplomacy,  comparative 
statistics,  comparison  of  militarj’'  establishments,  com- 
parative penal  legislation,  administrative  and  financial 
organisation  and  practice  in  France,  political  economy, 
and  history  of  theories  of  social  reform. 


GOESESPOHBEUCE. 


THE  SANITARY  CONDITION  OF  BERLIN,  AND 
WORKS  FOR  ITS  IMPROVEMENT. 

Sir, — I had  recently  occasion  to  visit  Germany,  and 
to  view  the  sanitary  condition  of  Berlin,  and  examine 
some  plans  for  its  improvement.  As  a member  of  the 
First  General  Board  of  Health  in  England,  and  a 
i'ormer  Metropolitan  Sanitary  Commissioner,  I was 
requested  by  the  chief  magistrate  to  give  my  opinion  of 
them,  which  I did — submitting,  however,  the  facts  on 
which  my  conclusions  are  based  for  competent  and  inde- 
pendent examination.  As  neither  of  the  chief  principles 
involved  — that  of  constant  removal  of  putrescible 
matter  from  amidst  habitations,  or  that  of  the 
stagnation  of  such  matter,  by  disconnected  works — 

1 nor  their  comparative  expense,  nor  their  comparative 
I results,  are  very  clearly  understood  here,  except  by  a 
few  practically  conversant  with  sanitary  science,  who 
have,  by  very  special  attention,  succeeded  in  mastering 
them’,  I am  induced,  by  their  great  importance,  to  submit 
here  such  explanations  ns  I was  enabled  to  give  of  them 
in  Berlin.  It  is  to  be  observed  that  the  question  of  the 
unity  of  well-adapted  parts  of  complete  sanitary  works, 
which  is  in  issue  at  Berlin,  must  for  sanitary  progress 
be  soon  in  issue  in  London,  where  the  prime  agent  for 
cleanliness — the  supply  of  water — is  in  the  hands  of 
seven  independent  trading  companies,  under  conditions 
w'hicb  giievously  restrict  its  use  and  lower  its  quality. 
Here  there  is  no  methodised  .adaptation  of  the  capillaries 
of  a system — the  house  drains — to  the  branch  sewers, 
which,  with  the  roads,  are  under  thirty-six  independent 
jurisdictions,  those  of  the  vestries,  and  where  the  trunk 
mains  are  under  another  body,  the  Metropolitan  Board 
of  Works,  with  a restricted  and  inadequate  area  and 
incongruous  functions — under  conditions  utterly  detri- 
mental to  efficiency  and  economy. — I am,  &c., 

Edwin  Cuadwick. 

East  Sheen,  Surrey.  

I am  confident  that,  on  competent  and  independent 
examination,  it  will  be  found  that  sanitaiy  science  has 
in  late  times  been  so  far  advanced  as  to  enable  safe 
contracts  to  be  made  for  the  attainment  of  large  re- 
results by  sanitary  works.  As  a rule,  local  conditions  of 
disease  may  be  interred  from  death  rates,  as  com- 
parative death  rates  may  certainly  be  inferred  by  those 
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acquainted  with  them  from  comparative  local  conditions. 
The  citizens  of  Berlin  cannot  be  aware  of  these  condi- 
tions. Let  me  call  attention  to  the  chief  statistical 
methods  of  determining  them.  The  local  conditions 
press  most  heavily  on  infantile  life,  as  children  feed, 
as  it  were,  principally  on  air ; and  as  their  con- 
ditions and  death  rates  are  to  the  least  degree  in- 

fluenced hy  occupations,  hy  migration,  immigration, 
and  other  causes  which  affect  the  death  rates  of 
adult  life,  the  death  rates  of  children  who  die  within 
the  first  year  after  hirth,  serve  as  the  most  im- 
portant primary  indications  of  sanitary  conditions. 
Such  sad  death-rates  for  a whole  city  as  have  been 
furnished  to  me  by  the  able  chief  of  the  Statistical 

Department,  Dr.  Schwabe,  I never  before  met  with. 

In  the  least  unhealthy  rural  districts  of  England 
the  death-rates  of  children  in  the  first  year  of  existence 
are  not  more  than  1 in  12,  or  1 in  14.  In  the  least  un- 
healthy urban  districts  in  England  there  dies  1 in  8,  and 
1 in  9 within  the  first  year  after  birth.  It  has  been  a 
reproach  to  Manchester  that  1 in  5 dies  within  the  first 
year,  and  that  half  of  all  horn  there  are  dead  soon  after 
their  fifth  year ; but  in  Berlin  1 out  of  every  3 dies 
within  the  first  year,  and  half  of  all  born  are  in  their 
graves  within  two  years  and  a-half  after  their  birth. 
In  1871,  31,262  children  were  born,  and  10,072  died 
within  that  year.  In  the  year  before  that  the  death-rate 
was  1 in  3'5,  and  in  the  year  before  that  1 in  3;1. 

I know  that  various  contributory  causes  may  bo  speci- 
fied as  to  this  excessive  infantile  mortality,  and  amongst 
others  remiss  parental  habits  and  treatment  of  children. 
But.  looking  at  the  epidemics  and  the  death-rates  which 
are  the  results  of  local  conditions,  it  is  very  certain 
that  any  young  newly-married  couple  entering  into  them, 
however  unexceptionable  their  habits  may  be,  will  lose 
half  their  children  by  foul-air  diseases  before  they  have 
attained  the  age  of  maturity.  In  such  air  the  mother's 
danger  in  childbirth  will  be  increased,  and  if  a serious 
accident,  requiring  a surgical  operation,  befall  the  father, 
or  he  is  stricken  with  disease,  his  chances  of  recovery 
will  be  full  one-third  less  than  in  a pure  atmosphere.  Anil 
after  the  more  weakly  childi'en  have  been  shoru  down 
and  the  survivors  have  attained  maturity,  the  insurable 
mean  age  of  death  of  those  who  survive  their  twentieth 
year  is  47‘28  years — more  than  ten  years  less  than 
that  under  less  unhealthy  urban  conditions.  The 
pressure  of  the  lethal  causes  upon  the  jaopulation  of 
Berlin  appears  to  he  increasing.  The  mean  ;ige  of  all 
who  die  in  London,  men,  women,  and  children,  is  29  years, 
and  the  proportion  of  deaths  to  the  population,  23  per 
1,000.  As  illustrative  of  this  statistical  measure  of  the  in- 
tensity of  lethal  forces — the  mean  age  of  death — I may 
state  that  the  well-observed  mean  age  of  death  of  all 
who  die — men,  women,  and  children  of  one  entire  middle 
class  communit}^,  cleanly,  frugal,  and  well-to-do,  re- 
siding in  moderately  good  habitations — the  *•  Society  of 
Friends”— is  fifty-two  years.  But  the  mean  age  of  all 
who  died  in  Berlin  (which  has  a better  natural  site  than 
London)  was,  in  1866,  22-47  years  ; in  1867,  21-63  years; 
and  last  year  it  was  only  19-54  years ; whilst  the  proportion 
of  deaths  to  the  population  was  39  per  1,000.  The  death 
rates  prevalent  in  the  ill-conditioned  sub-districts  of 
London,  exclusively  occupied  by  the  wage-classes,  have 
been  30  per  1,000  ; but  in  the  model  workmen's  dwell- 
ings,  in  which  rudimentary  sanitary  principles  have 
been  applied,  the  death-rates  have  been  reduced  to  17 
per  1,000,  with  much  yet  to  do  even  there  against  sur- 
rounding lethal  influence. 

In  two  towns.  Croydon  and  Bedford,  where  works 
on  the  system  of  constant  removal  of  refuse,  and  its 
direct  application  to  the  land  on  the  system  adopted  at 
Dantzig,  have  .been  in  operation,  I find  that  at  Croydon, 
before  the  improvement,  the  deaths  of  children  within 
the  year  were  1 in  7.  After  the  improvement  they  were, 
according  to  to  the  last  return,  1 in  10  ; and  at  Bedford, 
where  they  were  1 in  6 before  the  improvement,  by  the 
last  return  they  were  1 in  12. 


The  medical  officers  and  managers  of  large  institutions 
for  the  reception  of  destitute  children  in  our  metropolis 
testify  that  as  the  drainage,  paving,  and  sanitary  condi- 
tions of  the  lower  districts  h ive  been  improved,  the  type 
of  the  children  received  from  them  has  also  improved. 
They  are  more  healthy,  stronger,  and  more  easily  trained 
to  productive  service,  and  of  a more  promising  future. 

Now,  looking  at  the  death-rates  in  Berlin,  and 
the  large  proportion  of  them  due  to  foul  air  and 
miasmatic  diseases,  and  to  diseases  of  the  respiratory 
organs — considering  what  might  he  done  compared  with 
what  has  been  done,  hy  sanitary  improvements — it 
may  be  confidently  averred  that,  with  the  aid  of  such 
s, unitary  me-isures  as  have  been  carried  out  in 
London  for  the  regulation  of  common  lodging-houses — 
especially  for  the  prevention  of  overcrowding  and  the 
discontinuance  of  cellar  dwellings — the  reduction  might 
be  extended  fully  one-third,  or,  in  other  words,  a 
saving  might  he  eff'ected  of  ten  thousand  lives  an- 
nually in  Berlin,  and  that,  too,  with  a reduction  of 
existing  pecuniary  charges  upon  the  population.  For 
it  is  to  be  noted  that  every  preventible  death 
represents,  on  an  average,  full  twenty  cases  of  pre- 
ventible sickness,  involving  excessive  and  premature 
disability  and  loss  of  wages  on  the  part  of  the  working 
hands,  involving  also  the  cost  of  medical  treatment, 
whether  paid  by  them  or  not,  and  also  the  cost  of  multi- 
plied burials. 

On  an  estimate  of  these  private  expenses  attendant  on 
heavy  death-rates,  similar  to  those  of  Berlin,  in  several 
of  the  least  healthy  towns  in  England,  it  appeared  that 
not  less  than  from  two  to  three  pounds  per  annum  per 
head  of  the  population  would  be  required  as  insurance 
to  cover  them  all.  Making  every  allowance  for  lower 
rates  of  wages  and  of  expenses,  I believe  that  some  ten 
thalers  (or  30s.)  per  head  of  the  population  per  annum  would 
be  found  to  be  below'  the  total  and  collateral  expenses  of 
the  excessive  sickness  and  death-rates  in  Berlin.  The 
hep.vr  death-rates  involve  such  loss  of  civil  px-oduotive 
force,  as  there  would  be  in  a militiu-y  foi-ce  if  two  i-ecruits 
had  to  be  reared  and  kept  fx-om  infancy  in  order  to  obtain 
one  effective  soldier,  and  the  oixe  effective  soldier  reared 
lasted  little  more  than  one-half  his  time  before  he  died 
or  w'as  permanentl}'  invalided. 

The  px-oper  test  of  wox-ks  fox-  sanitary  impx-ovement  is 
their  x-eJuction  of  the  death  x-ates.  tVhilst  England  may 
well  be  consulted  for  examples  of  success  obtained  xxnder 
the  guidance  of  sound  sanitary  science,  examples  may  be 
presented  there,  and  in  London  particularly,  of  great 
waste  incurx-ed  without  any  equivahxxt  saixitary  x-e- 
sults.  This  has  arisen  fi-om  the  fact  that  s initax-y 
science  is  a new  science,  which  has  not  hitherto 
entex-ed  into  the  educ.ation  of  engineex-s  and  ax-chi- 
teefs,  xvho  do  not  pxretend  to  any  knowledge  of  it, 
and  who  are  apt  to  lead  towns  to  the  prosecution  of 
works  separate!}',  which  separately  are  at  best  only  of 
partial  efficacy  ; for  saixitax-y  results  ai-e  onl}'  to  be  ob- 
tained by  works  combined  for  action  as  one  machine 
wox-king  on  one  master  px-inciple.  This  principle  is, 
immediate  x-emoval  and  constant  cix’culation,  against 
stagn.ation  and  intermittent  remov'ul,  occasioned  by 
disjointed  work.  Thus  additional  supplies  of  water,  often 
equal  to  axx  additional  x-ainfall,  are  eaxu-ied  into  houses 
by  st'-am-power  and  pxpe  distribution,  but  the  houses 
ax-e  there  left  without  suitable  px-ovision  fox-  the  x-emoval 
of  the  foul  or  -waste  water,  and  thus  the  evils  of  damp 
foundations  are  aggravated  by  it,  and  .-ilso  by  the  disuse 
of  pumps  which  had  served  to  keep  down  the 
subsoil  water.  With  the  introductiou  of  such 
supplies,  the  water-closet  system  has  been  extended  as  a 
means  of  x-emoving  putrescible  matter.  But,  for  want 
of  suitable  self-cleansing  hoxxse  drains  and  sewei's, 
putrescent  matter  is  commonly  detained  and  spread 
beneath  the  houses  and  stx-eets — into  which  the  noxious 
pi-oducts  of  decomposition  escape.  In  London  we  found 
putrescent  matter  detained  in  ill-made  house  drains, 
and  in  upwards  of  a thousand  miles  of  large,  ill-made 
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sewers,  giving  off  the  noxious  products  of  decomposition 
into  streets  and  houses ; and  from  these  extended  cesspools 
the  putrid  water  is  yet  for  the  greater  part  only  re- 
moved annually  to  prevent  their  being  choked  up. 
In  Paris  the  putrescent  matter  is  retained  mostly  in 
fixed  fosses,  wliieh  act  as  bulbs  of  a retort,  giving 
off  the  products  of  decomposition  through  the  neck 
of  the  retort  into  the  houses  or  the  streets.  In  this 
condition  nearly  three  quarters  of  a million  of  cubic 
metres  of  matter  are  constantly  detained  there,  and  only 
removed  annually  after  it  has  been  rendered  compara- 
tively useless  as  a manure  by  excessive  decomposition. 
But  in  Berlin  the  putrid  matter  is  spread  in  the 
channels  of  the  streets,  which  make  it,  and  my  couiier, 
as  well  as  all  the  other  couriers  accustomed  to  con- 
duct tr.avellers  over  the  Continent,  declares  it  to  be 
the  most  stinking  capital  in  Europe,  the  one  in 
which  they  and  visitors  the  least  desire  to  remain. 
An  inhabitant  of  the  newly-built  portion  of  Ham- 
burg, where  the  new  system  of  house  purification  has 
been  carried  out,  declares  to  me— and  I can  well  believe 
it — that  they  can  sincdl  by  their  clothes  any  person  who 
comes  from  Berlin  ! 

I findthere  are  many  personsin Berlinstrongly opposed 
to  the  extension  of  the  water-closet  system,  as  being 
an  aggravation  of  the  existing  evils  — an  opinion 
whi<'h  would  not  he  unreasonable  if  the  condition  of 
stagnancy  and  putridity  were  a necessity.  But  my 
colleagues  of  the  Metropolitan  Sanitary  Commission  of 
Health,  and  of  the  First  G-enerai  Board,  agreed  with 
myself  that  any  such  stagnancy  was  not  a necessity,  and 
we  obtained  by  trial  works  demonstration  that,  by 
properly-adjusted  tubular  drains  and  canals,  everything 
is  removable  immediately  and  constantly  before  decom- 
position can  commence,  and  that  where  land  may  be  ob- 
tained for  its  reception,  the  fresh,  or  undecomposed 
manure  of  the  morning  maj'  be  distributed  in  water  upon 
the  soil  before  noon.  This  principle  of  constant  circu- 
lation in  place  of  stagnation — long  defended  by  the  old 
engineers,  may  now  be  seen  in  action,  with  varieties  of 
adaptation,  at  llugby,  Croydon,  Romford,  Bedford, 
Watford,  and  especially  Aldershot,  on  sands  less 
promising  than  those  in  the  vicinity  of  Berlin.  In  all 
these  places,  where  the  work  of  internal  “ canalisa- 
tion,” as  it  is  called,  is  completed,  and  well  done,  there 
is  no  stagnation,  and  no  smell  of  decomposition,  and 
there  has  been  a,  marked  reduction  of  heavy  sickness  and 
deiith-rates  from  foul-air  disease. 

The  work  of  the  sanitary  engineers  may  be  tested  liy 
the  .smell.  Wheresoever  there  is  the  smell  of  putridity 
there  is  stagnant  deposit,  and  defective  work.  To  an 
extent,  the  work  may  be  tested  by  the  recurrence  of 
typhus  and  some  other  forms  of  disease.  It  has  been 
drclared  positively,  at  Croydon  ami  several  ]ilaces  where 
winks  on  this  principle  have  been  constructed,  that 
when  soever  there  has  been  an  outbreak  of  typhus,  or 
some  other  firms  of  the  miasmatic  diseases — that  kill 
uj.iwards  of  8,000  persons  annually  at  Berlin — it  has 
been  invariably  found  that  there  had  been  some  stoppage 
or  stagnation  in  the  drainage  of  the  house  nr  the  sewer, 
from  defective  work,  or  carelessness,  and  that  traps 
were  chiefly  needful  to  guard  against  accidents  or 
■occtirrences  of  this  kind.  By  the  constant  removal 
and  the  direct  ajiplication  of  the  fresh  manurial  water 
to  the  land  fiom  the  outfall,  the  canalisation  defeit 
of  the  old  luelhod  of  irrigation  being  avoided — 
namely,  supersaturation  of  the  surface  or  evapora- 
tiim  and  waste — there  is  niueh  less  smell  than  even 
from  oi'dinaiy  kitchen  garden  culture,  and  nnpre- 
ctdintl}!  heavy  production  is  obtained.  From  the  sands 
at  Alib  rshot  (wliich  appear  to  me  to  be  infeiinr  to  those 
near  BerliTi),  with  high  and  diverse  culture,  heavy  and 
.superior  kitchen  garden  crops  areobtained,  and  that  land, 
pieviously  not  worth  ten,  or  even  five,  shillings  an  acre, 
has  been  let  in  portions  with  the  manure  at  twenty 
two  pounds  an  acre. 

Several  years’  action  of  an  internal  system  of  “canalisa- 


tion ” on  correct  principles  in  the  newly-built  portion  of 
Hamburgh  had  disproved  the  allegations  of  the  inap- 
plicability of  that  system  in  Germany  during  ils  long 
winter.  And  now  the  sanitary  improvement  ol  Dantzig, 
based  on  the  jirinciple  of  constant  circulation,  in  super- 
cession of  the  old  syshm  of  stagnation,  designed  by 
the  engineer,  Mr.  Weiber,  and  adopted,  through  the 
wisdom  and  firmness  of  Governor  Winter,  and  exteuted 
by  Mr.  Ail'd,  the  contractor,  has  provided  a demonstra- 
tion of  the  practicability  and  superior  eligibility  of 
tile  water  system  of  removal  i'or  Germaiiy.  The 
working  of  the  measure,  as  stated  to  me,  is  in 
its  chief  points  in  exact  coincidence  with  the  ex- 
amples to  which  I have  referred.  Between  two  and  three 
thousand  water  closets  have  been  connected  with  the 
Canals  in  the  streets,  and  foul  smells,  instead  of  being 
augmented,  are  reduced  and  the  air  greatly  purified,  and 
the  people  are  imxiatieiit  to  have  the  house  connections 
completed.  There  has  not  yet  been  time  ibr  a full 
manifestation  of  sanitary  results.  The  narrow  old 
streets,  the  constriu'tion  of  the  old  houses,  and  the 
privation  of  light  and  air,  would  prevent  me  from 
looking  forward  to  that  city  as  a foremost  example 
of  sanitary  improvement.  But  I am  hap])y  to 
learn  from  a friend,  an  officer  of  the  army  siaiioned 
there,  that  so  marked  have  already  been  the  re- 
sults obtained,  that  General  Manteuffel  has  sent  to 
thank  the  governor.  Von  Winter,  for  the  improve- 
ment the  works  have  effected  in  the  health  of  the 
soldiers,  especially  of  the  recruits.  And  there  can  be  no 
doubt  that  in  these  works  Governor  Winter  will  have 
erected  powerful  defences  or  mitigations  against  the  future 
ravages  of  the  cholera.  The  external  distribution  of 
the  manurial  matter  by  engine  power  is  proved 
to  he  available  throughout  the  winter,  and  on 
mere  sand,  -ndiich  has  heretofore  yielded  littie,  five 
hea'vy  crops  of  Italian  rye  grass  have  been  obtained,  and 
a sixth  is  anticipated.  The  distribution  of  the  manurial 
liquid  (though  I do  not  think  the  best  method  has 
been  selected)  is  reported  to  he  inoffensive.  When 
we  talk  of  Iresh  sewage,  and  sewage  without  smell, 
it  is  understood  that  we  mean  without  the  smell  of 
decomposition,  which  is  distinct  from  such  smells  as 
those  which  all  effete  matter  has  more  or  less.  In 
England,  the  decomposition  of  such  manures  received  in 
water  is  only  found  to  commence,  in  oidinaiy  weather, 
in  about  four  days,  but  with  properly  instructed  works, 
the  manure  of  Berlin  would  be  as  itis  at  Rugby,  Ci  iiydon, 
Watford,  and  now  at  Dantzig,  on  some  portion  of  land, 
generally  amidst  roots,  in  half  a day. 

Such  are  the  illustrative  facts,  which  I might  greatly 
extend,  to  which  1 would  refer,  and  wouhl  gladly  see 
examined,  as  justificatory  of  the  ojiinion  1 fed  bound  to 
express  on  the  plan  prepared  by  Mr.  James  llolhiecht, 
the  chief  officer  ol  woiks,  tor  the  iiupioveim  nt  of  Berlin, 
as  being  sound  in  sanitary  piineiple,  excellent  in 
ge'neral  design,  and  calculated,  peihaps,  with  some 
improvenients  in  detail,  to  render  Beilin  the  fore- 
most in  sanitary  administiation  in  Europe.  I think 
he  has  done  well  in  treating  it  in  five  seetions  ; each  of 
which  may  he  said  to  be  as  it  weio  an  enlarged  and 
possibly  improved  Dantzig.  Berlin  hi  ing  veiy  much 
of  it  on  a dead  Hat,  the  convergence  of  the  main  sewers 
or  canals  to  five  jmmping  stations  will  give  the  com- 
mand of  almost  any  inelinations  and  poweis  of  rapidly 
dean.sing;  sweejis  may  be  found  neei  ssary  for  it, 
whilst  tlie  radiation  of  the  delivery  of  the  manurial 
water  in  different  dircclioiis  will  favour  diverse  cultures 
of  difli  rent  species  of  food  under  different  aspects.  If 
the  principle  of  constant  circulation  be  ouly  can ied  out, 
it  will  do  Ibr  the  healtli  and  strength  of  tbe  poinilation 
what  it  has  done  in  such  instances  as  those  to  which  I 
have  rcfi-rred  in  England. 

1 think  it  due  to  observe  that  it  marks  the  lamentable 
ignorance  jirevalent  on  the  subject  that  the  jirinciple  of 
constant  removal  by  “canals,”  as  they  are  called,  should 
be  opposed  by  the  old  one  of  the  retention  of  stagnant 
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deposit  and  its  periodical  removal  by  hand  labour  and 
tubs  in  carts — a system  -which  is  else-where  considered 
barbarous  and  is  being  abandoned.  Apart  from  all 
sanitary  or  other  objections  to  it,  the  advocates  of  this 
system  cannot  be  aware  of  its  ( omparative  expense.  In 
Paris  the  expense  of  such  removal  is  more  than  three 
francs  per  head  of  the  population  per  annum.  In 
London  the  contract  price  of  similar  work,  performed 
once  a year,  was  more  than  three  shillings  per  head 
of  the  population.  In  epidemic  periods,  w'hen  -we 
of  the  General  Board  of  Health  had  absolute  pow’er, 
-we  found  it  necessary  to  order  that  all  excrementitious 
matter  should  be  removed  daily,  notwithstanding  the 
great  incn  ase  of  labour  and  expense.  In  Pans  the 
expense  of  the  tub  system  proper,  or  of  the  nmoval 
of  such  matter  in  tubs  at  long  intervals,  is  sixty 
francs  per  house  per  annum.  Can  the  advocates  of  this 
tub  system  be  aware  of  the  annoyances  of  the  periodical 
removal  of  sixteen  thousand  tubs  P In  Paris  regulations 
are  made  for  the  prevention  of  the  escape  of  the  noxious 
products  of  decomposition,  but  they  never  succeed.  Call- 
ing at  the  office  ol  a railway  department,  I felt  oppressed 
by^  the  horrible  smell  pervading  the  place,  and  on  in- 
quiring what  operation  of  vidange  could  be  going  on  | 
there,  I was  inl'ormed  that  the  smell  was  regular  and 
inevitable  there,  from  the  removal  of  the  ciibincfs 
inodore!  The  operations  of  the  vidange  at  night  there, 
notwithstanding  all  the  regulations  for  the  application 
of  disinfectants,  are  noxious  and  most  detestable,  and 
it  is  surprising  that  any  people  pretending  to  refine- 
ment Can  submit  to  them. 

As  established  principles  it  will  be  found  that  there  are  ' 
no  means  so  convenient,  so  simple,  of  checking  the  decom- 
position and  waste  of  putrescible  matters  as  its  immediate 
reception  and  diffusion  in  cold  water — that  there  are  no 
means  so  cheap  andso  effective  for  its  removal  as  immediate 
removal  in  water  through  self-cleansing  drains,  even  with 
the  addition  of  steam-pow’er ; and  that  there  are  no  means 
of  applying  it  and  diffusing  it  in  land  so  economical 
and  efficient  as  in  suspension  or  solul  ion,  in  water.  And, 
further,  that  the  means  of  a direct  application  to  land 
being  available,  all  detentions  for  manipulations,  for 
precipitations,  dessications,  solidifications,  disinfections, 
have  been  mere  waste  and  failures,  as  proved  in  the 
evidence  and  reports  of  official  commission  after  com- 
mission. As  against  direct  applications,  the  greater  part 
of  such  schemes  are  proved  to  be  mere  quackeries. 

As  to  the  expense,  water  being  carried  into  houses, 
and  provision  being  made,  as  is  neces.sarv,  for  removal 
by  canals  of  the  waste  or  foul  water,  the  connection 
of  the  water  closet  with  the  street  sewers,  the  com- 
pletion of  the  system  m.ay'  commonly  be  well  aceoin- 
plished  for  about  a shiiling  per  annum  ]>er  head 
of  the  popidation.  The  estimated  expense  of  the 
system  of  canalisalion,  and  of  the  direct  extnnal  dis- 
ti-ibution  proposed  by  the  Berlin  chief  officer  of  worlcs, 
is  ten  thalers  per  head  of  the  population,  whii  h would, 
T presume,  entail  an  annual  charge  of  eighteen  pence  or 
half  a thaler  per  head  of  the  population.  It  is  stated 
that  at  Dantzig  the  expense  of  the  house  connections 
has  been  ‘-inconsiderable.”  I do  not  know  what  that 
may  mean,  but  one  of  our  sanitary'  engineering  in- 
spectors who  examined  the  present  system  of  draniage 
in  Paris  re]mted  that  the  new  systc ni  might  be  aj.plied 
there,  and  everything  be  carried' away  not  mentbly,  or 
daily,  or  hourly,  but  instantly,  at  a less  cost  than  ‘that 
of  the  existing  system.  This  has  been  done  in  England 
and  at  Ilamburgh,  and  is  doing  in  Dantzig,  and  1 have 
no  doubt  may  be  evrn  better  done  in  Berlin. 

It  is  to  be  observed,  on  the  financial  question, 
that  whilst  incomplete  sanitary  works  impose  additions 
to  local  chargfs,  which  are  fr  uitless  in  sanitar  y economy 
— complete  and  iffective  works  conduce  to  the'  in.prove- 
ment  of  house  properly,  t hus,  in  the  instance  of  the 
city  of  Salisbury,  where  the  mortality  had  been  once 
nearly  as  high  as  in  Berlin,  some  incomplete  works  left 
it  with  a mortality  of  28  in  a thousand.  By  complete 


works  of  canalisation,  the  death-rate  was  reduced 
to  16  and  17  in  a thousand.  It  was  recently  annourretd 
publicly  by  a landlord  of  some  house  proiierty 
there,  that  his  rents,  and  those  of  other  owners  thire, 
had  been  advanced  twenty-five  per  cent  by  the  sanitary 
improvement.  Much  of  this  improvement  in  the  value 
of  house-property  attendant  on  complete  sanitary  works 
is  due  to  the  less  freqirent  non-payment  of  rents,  to 
less  frequent  expenses  of  excessive  premature  and  pro- 
tracted disability,  arising  from  less  frequi  rit  sickness, 
fewer  cases  of  destitute  orphanage  and  widowhood,  and 
fewer  funerals.  What  may  be  the  expenses  of  furjc  rals 
in  Berlin  I do  not  know,  but  certainly  the  eventual 
saving  of  eight  or  ten  thousand  of  them  annually  would 
add  a large  contingent  of  money  saved  for  complete 
wor  ks  of  prevention. 

To  tin  se  general  statements  I must  add  that,  where 
all  beneath  has  been  cleared  of  putrilying  matter  by  a 
system  of  constant  cleansing,  and  reductions  in  dealh- 
rates  have  been  effected,  fever  has  still  lurked  in  those 
ill-paved  and  ill-cleansed  dislricts  where  putrifying  tilth 
has  been  allowed  to  remain  on  the.  surface.  Advances  are 
now  being  made  in  London,  as  in  Paris,  in  the  use  of  im- 
permeable and  smooth  asphalte  pavements,  which  at  once 
save  hor'se-power  and  reduce  the  dust  of  abraded  stone  and 
iron,  and  by'  better  cleansing  reduce  the  dung  dust, 
which  is  so  injurious  to  the  lungs,  and  also  kce-p  down 
damp  and  the  miasma  of  excrement-sodden  subsoils. 
Plygienists  t(  stify  that  wher  e the  new  asphaltod  pavings 
have  been  laid  down  and  kept  clean,  as  they  ought  to  be, 
bj'  w'ater,  large  contributions  are  made  to  the  public 
health,  and  especially  to  the  health  of  children.  Iho 
appropriate  drainage  of  such  roads  offers  new  and 
economical  facilities  for  the  imprroved  drainage  of  houses. 
It  will  also  be  found,  on  examination,  that  this  ma- 
terial affords,  by'  asphalte  tramways,  cheaper  and  better 
means  of  transit,  open  to  all,  than  iron  tramways,  and  pro- 
vides means  of  relief,  by  improved  suburban  transit,  to 
the  great  evil  of  internal  overcrowding. 

For  the  efficient  action  of  complete  works  for  the 
cleansing  of  a city',  the  entire  public  control  of  the  water 
supply  of  the  city  as  a public  service,  uncloggi  d by  ques- 
tions of  trading  profits,  or  the  flushing  of  an  independent 
authority',  is  found  to  be  necessary'.  I advise  the 
Berlin  municipal  council  that  the  earliest  steps 
ought  to  be  taken  for  bringing  the  whole  of  the  water- 
sei  vice  under  direct  public  control,  by  the  compulsory 
purchase  of  the  rights  conceded  to  the  water  company', 
which  has  performed  a jrublic  service  now  no  longer 
need' d. 

It  is  to  be  earnestly  hoped,  for  the  sake  of  the  example 
to  other  cities  of  Germany,  and  iit  the  intcre.sts  of  sanitary 
progress  and  civilisation,  that  the  seat  of  the  Govcrnuient 
of  the  new  and  great  German  Empire  may  iro  longer 
be  allowed  to  be  distinguished  amongst  the  capitals  of 
the  civilised  -world  as  a seat  of  filth  aird  pestilence. 

Since  my  return,  I have  received,  in  answer  to  some 
inquiries,  the  following  jiolite  communication,  and,  as  to 
results  already  achieved,  most  important  information, 
from  the  chief  magistrate  at  Dantzig  : — 

“ Herr  Ober  Buigermeister  Geheim  Bath  von  Winter 
piesents  his  ri'spects  and  higli  esteem  to  Mr.  Cbadwid,-, 
vrhose  great  i fi'orts  and  successful  agitation  in  favour-  of 
the  amdioration  of  the  sanitary  condition  of  poiurlous 
places  in  general,  and  the  introduction  of  the  ]uesent 
systenr  of  drainage  of  large  towns  irr  particular,  Viy' 
which  all  jiutrescible  matti  r-  is  constantly'  aird  r fl'ectually 
rt  tr.ovcd  out  of  the  boundarif  s of  tpw-ns  and  cities,  and 
direclly  a]i]ili(d  to  the  land,  is  well  know  n to  me. 

” Ilor  von  "Wirrler  regn  ts  exceedingly  thal  Mr.  Chad- 
wick, on  his  recent  tour-  through  Germany,  wa,s  unable, 
from  want  of  time,  to  visit  his  good  old  tow  n of  Dantzig, 
and  would  have  been  ver  y glad  to  show  to  Mr.  Chadwick 
-what  prcigress  towards  the  amdioration  of  the  sanitary 
condition  of  this  town  has  bcerr  made,  by-  the  introduc- 
tion of  the  systenr  of  canalisation,  no-w'  nearly  com- 
' pleted. 


90 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  December  20,  1872. 


“Mr.  Chadwick  says,  with  trath,  that  ‘execution  of  a 
good  design  is  laborious  and  difficult,’  and  more  par- 
tioulaidy  is  this  sentence  applicable  to  places  like  Dantzig, 
in  which  not  only  narrow  streets  and  peculiar  construc- 
tion of  the  houses  render  the  execution  of  the  design 
most  difficult,  but  where  also  climatic  impediments  of  a 
severe  nature  have  to  be  overcome. 

“ Herr  von  Winter  is  aware  that  the  removal  of  the 
sewage  from  towns  through  a system  of  canalisation  is 
only  one  item  in  the  sum  of  the  general  improvements  of 
the  sanitary  condition  of  such  towns,  and  expects,  there- 
fore, from  its  introduction  into  Dantzig,  no  more  than  a 
great  amelioration  of  the  same ; but  his  constant 
endeavour  is  to  adopt  all  available  means  which  may 
offer  to  accomplish  a radical  alteration  in  this  highly 
important  matter.  Ho  will  therefore  be  glad  to  receive, 
from  an  authorit}^  of  such  experience  and  standing  as 
Mr.  Chadwick,  any  hints  regarding  the  subject. 

“ In  answer  to  the  questions  asked  by  Mr.  Chadwick, 
Herr  von  Winter  begs  to  state  — 

“1.  It  is  already  an  established  fact  that  quarters  in 
houses  and  streets,  Into  which  the  canalisation  has  been 
introduced,  are  much  more  in  demand,  and  command 
in  consequence  a much  higher  rental,  not  only  on 
account  of  the  great  comfort  they  offer,  but  also  from 
the  often-acknowledged  fact,  that  the  higher  rental  is 
more  then  compensated  for  by  the  improved  health  of  the 
residents. 

“ 2.  The  S3'stemis  only  too  short  a time  in  operation  to 
allow  us  to  judge  of  its  effects  upon  special  forms  of 
diseases  ; but  it  may  be  stated  that,  although  cholera 
has  several  times  been  imported  into  Dantzig,  yet  it  has 
not  taken  the  form  of  an  epidemic  since  the  opening  of 
the  canalisation. 

“ 3.  The  public  in  general  is  now  so  much  in  favour  of 
the  introduced  measure,  that  now,  at  the  end  of  the  first 
jmar  of  its  operation,  there  are  already-  2,252  houses  dis- 
charging their  sewage  and  foecal  matter  into  the  street 
sewers.  (It  was  opened  on  the  16th  December,  1871, 
on  which  day  only  twenty  houses  were  connected  with 
the  sewers.)  It  was  only  with  the  greatest  difficulty- 
that  sufficient  labour  could  be  obtained  to  carry  out  the 
above  house-fittings  and  connections  with  the  sewers. 
It  can  be  stated,  without  fear  of  contradiction,  that  the 
whole  population  of  Dantzig  is  in  favour  of  the  sy^stem, 
and  the  most  vehement  opponents  are  now  most  urgent 
in  their  demands  to  have  their  houses  joined  to  it. 

4.  As  regards  the  application  of  the  sewage  to  the 
land  during  the  frost,  experience  is  as  yet  wanting.  'The 
first  crop  of  rye-grass  was  sown  on  the  2nd  of  May-  of 
this  year,  upon  a barren  piece  of  sandy-  soil  close  to  the 
sea-shore  ; from  it  has  been  taken  six  crops  during  the 
summer. 

“5.  Storage  reservoirs  for  the  sewage  are  as  y-et  not 
thought  necessary-,  because  the  extent  of  the  irrigation 
fields,  and  the  nature  of  the  soil  on  them  do  not  seem  to 
require  them. 

“Dantzig,  November 30,  18T2." 


COAL  IN  THE  FARO  ISLANDS. 

Sir., — In  reference  to  the  notice  in  the  Journal  of  ihe 
Societii  of  Arts  of  the  13th  instant,  on  ‘‘  Coal  in  the  Faro 
Islands,”  I may  mention  that  many-  y-ears  ago  (in  1821) 
I visited  those  islands,  and  gave  the  Royal  Society  of 
Edinburgh  a short  notice  on  their  mineralogy,  with  sec- 
tions of  the  coalbeds,  printed  in  their  “Transactions” 
(vol.  ix.  161,  and  plate  xxix).  The  coal  was  only 
slightly  worked  at  that  time  by  some  of  the  neigh- 
bouring inhabitants  for  their  own  use.  The  thickness 
of  the  seam  in  Suderoe  varied  from  a few  inches  up  to 
five  or  six  feet ; it  was  associated  with  a good  deal  of 
petrified  wood  of  coniferous  trees.  There  were  also 
thin  beds,  but  not  worth  working,  on  the  islands  of 
Myggenoes  andTindholm.  According  to  Landt  “ (De- 
scription of  the  Faro  Islands,”  page  71),  the  coalbed  of 
Suderoe  has  been  several  times  explored  since  the  year 


1709,  when  he  finds  the  first  notice  of  it,  but  it  seems 
never  to  have  been  extensively-  worked,  whether  from  its 
being  of  inferior  quality  or  for  other  reasons.  It  evi- 
dently is  of  a much  later  date  than  the  coal  fields  of  the 
North  of  England,  and  belongs  to  the  Miocene 
period. — I remain,  &c. 

W.  C.  Trevelyan. 

AVallington,  Ncwcastle-on-Tyne,  16th  December.  IS72. 


CERTIFICATES  UNDER  THE  ELEMENTARY 
EDUCATION  ACT. 

Sir, — All  who  are  concerned  in  the  work  of  primary 
education  are  well  aware  of  the  difficulty-  which  exists 
in  obtaining  “ certificated  teachers,”  and  thatthis  difficulty 
is  likely  rather  to  increase  than  to  diminish  for  some 
time  to  come.  It  will  hardly-  be  denied  by-  those  who 
take  a practical  view  of  the  subject,  that  some  valid  test 
of  the  fitness  of  the  teachers  whom  it  recognises  for  the 
important  duties  which  they  undertake,  should  be  ap- 
plied by  the  executive  government,  and  the  chief 
question  is  how  far  the  tests  required  by-  it  are  fitting, 
reasonable,  and  fairly  within  the  reach  of  the  classes 
from  whom  elementary  teachers  must  be  drawn. 

The  growing  conviction  of  the  paramount  importance 
of  the  special  faculty-  of  teaching,  including  the  power 
of  keeping  order  and  commanding  the  attention  of 
pupils,  has  caused  great  changes  to  be  made  in  the  re- 
vised and  subsequent  codes  up  to  that  of  1870,  which 
have  tended  much  to  increase  the  misapprehensions 
which  prevail  on  the  whole  subject.  My  object  is  to 
state  as  clearly-  and  briefly  as  possible  the  various  ways 
in  which  certificates  can  now  be  obtained,  premising 
generally-  that  government  does  not  ordain  any  specific 
course  of  education.  Responsibilities  of  this  nature  are 
laid  upon  local  boards,  or  may-  be  assumed  by-  private  in- 
dividuals. The  education  department  tests  the  work 
done,  and  in  the  case  of  schools  under  regular  inspection 
awards  a grant  in  aid  for  specific  results. 

There  is  not  at  present  any-  government  college  for 
the  training  of  teachers,  but  the  last  blue  book  showed 
thirty-six  of  such  institutions  in  England  and  ^Yales 
under  inspection,  to  all  of  which  must  be  attached 
(sec.  83)  a working  school  as  a pr.ctising  department. 
The  final  examinations,  which  are  conducted  by  govern- 
ment, are  in  no  way  “competitive”.  The  successful 
candidates  are  arranged  in  four  divisions.  All  in  the 
first  three  of  these  are  considered  as  having  given  proof 
of  adequate  attainments,  and  though  their  relative  pro- 
ficiency- is  fairly-  recorded,  all  alike  are  eligible  for  cer- 
tificates of  the  second  class,  but  these  are  not  granted 
till  their  special  competency  as  teachers  has  been  proved 
by-  actual  work.  Two  favourable  reports  must  be  earned 
on  a school  which  must  have  been  under  their  charge 
for  not  less  than  three  months  at  the  time  of  the  first 
inspection,  the  second  being  held  a year  afterwards. 
No  one  can  by  any  means  at  first  get  more  than  a 
second  class  certificate  for  ten  years,  which  can  be 
raised  to  the  first  class  by-  good  service  only-,  as  proved 
by  results — of  cour.se  not  taking  merely  the  “ passes  ” of 
pupils.  It  is  the  especial  duty  of  an  inspector  to  weigh 
all  advantages  and  disadv.antages  under  which  a teacher 
may  labour;  still,  upon  the  capacity-  shown  for  ruling 
and  teaching  a school  his  report  must  be  based.  Those 
placed  in  the  fourth  division  are  considered  as  deficient 
in  personal  acquirements,  and  can  receive  only  a certifi- 
cate of  the  third  class;  they  are  not  qudifiedto  take 
“ pupil  teachers  ” or  apprentices,  and  thus  are  practically- 
confined  to  small  or  subsidiary  schools  : but  many 
v.aluable  teachers,  especially  for  small  country-  schools, 
may  find  their  place  in  this  class. 

Although  these  examinations  are  held  at  the  train- 
ing colleges,  they  are  open,  not  only  for  those  who 
have  been  one  (or  two)  years  in  residence,  but  equally 
so  to  any-  one,  not  less  than  twenty-one  years  of  age, 
who  has  either  served  with  credit  an  apprenticeship  as 
“pupil  teacher”  in  a regularly  inspected  school,  or 
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been  a teacher  of  an  elementary  school  upon  which  a 
good  report  is  obtained  from  H.  M.  inspector, 
(sec  47).  All  are  alike  qualified  to  sit  for  examination 
who  can  give  valid  proof  of  aptitude  for  the  special 
work  of  teaching. 

Again,  as  regards  the  admission  into  training  colleges 
as  far  as  government  are  concerned  in  the  matter. 
Not  only  pujul  teachers  who  have  successfully  com- 
pleted their  engagements,  hut  any  one,  over  eighteen 
years  of  age,  intending,  hona.  fide,  to  follow  the  profes- 
sion of  teaching,  may  sit  for  the  entrance  examination. 
Pupil-teachers  may  he  apprenticed  for  five  to  two  years 
to  certificated  teachers  of  the  first  or  second  class  provided 
that  at  the  last  year  of  their  service  they  are  eighteen 
years  old,  and  for  the  shorter  term  pass  the  annual  ex- 
aminations prescribed  for  the  later  years.  Their  capacity 
for  teaching  and  school  keeping  is  an  essential  part  of 
the  annual  reports  on  their  progress. 

This  “entrance”  examination  may  serve  also  other 
purposes  than  gaining  a right  of  admission  into 
training  colleges.  Those  who  pass  it  are  qualified  to 
act  at  once  as  assistants  in  public  elementary  schools 
earning  an  annual  grant  in  aid  (reckoning  on  the 
school  staff  as  equal  to  two  pupil  teachers),  without 
beingsuhject  to  annual  personal  examination  (secs.  79  and 
80).  Further,  if  their  work  in  this  capacity  is  favour- 
ably reported  upon  by  H.  M.  inspectors  in  their 
annual  inspection  of  the  school  in  which  they  are  em- 
ployed, they  maj',  on  attaining  the  age  of  twenty-one, 
sit  for  their  examination  for  certificates  as  before  ex- 
plained. 

Till  the  end  of  1873  (sec.  59),  teachers  over  thirty- 
five  j'ears  old,  who  have  been  engaged  in  teach- 
ing for  ten  years,  may  obtain  a third  class  certificate 
without  personal  examination,  simply  on  the  favourable 
report  of  H.  M.  inspector  on  their  school,  which, 
of  course,  must  have  been  for  some  reasonable  time 
under  their  charge,  and  they  must  obtain  also  good  cer- 
tificates of  character,  (fee.,  from  the  managei  s of  it.  For 
teachers  of  infants  only,  thirty  years  is  accepted  as  the 
limit  of  age.  It  would  be  a great  mistake,  however,  to 
suppose  that  any  one  can  teach  infants.  This  early 
training  is  most  important,  though  a very  moderate 
amount  of  mere  learning  may  he  requisite  for  it. 
Some  valuable  teachers  will  be  secured  for  public  ele- 
mentary schools  under  this  section,  and  though  the  cer- 
tificate of  the  third  class  does  not  enable  them  to  take 
“pupil  teachers  ”■ — which  is  on  the  whole  a reasonable 
restriction — there  is  no  reason  why  a teacher  of  old 
standing  and  character  should  not  have  the  aid  of 
“ assistants.”  It  may  be  worth  considering  whether 
this  door  of  admission  should  not  be  kept  permanently 
open.  The  tests  at  present  imposed  are  so  low  as  not  to 
justify  more  than  the  qualified  certificate  which  only  is 
granted  wuthout  personal  examination.  But  thei'e 
seems  no  good  reason  why  .any  one  who  can  show  a 
thoroughly  well-taught  school  should  not  get  a corre- 
sponding certificate  for  the  results  shown.  Probably 
few  only  would  come  in  by  these  means,  but  these  few 
would  be  of  the  best  of  those  beyond  the  limits  of  ordi- 
nary training,  and  would  he  a valuable  element  in  the 
educational  community. 

It  would  be  quite  unfair  to  compare  such  as  these 
with  the  least  favourable  specimens  of  certificated 
teachers.  Looking  broadly  to  average  results  testi- 
mony IS  very  strongly  in  favour  of  some  special  train- 
ing, even  more  as  regards  the  interests  of  good  order 
and  discipline  than  of  merely  learning.  It  is  the  indi- 
vidual examination  of  children — now  required  for  all 
over  seven — that  most  strongly  shows  the  comparative 
weakness  of  the  majority  of  untrained  teachers.  Apt 
children  are  easily  taught ; success  with  a large  averao-e 
of  pupils,  their  previous  condition  being  duly  considere'd 
is  the  great  test  of  the  efficiency  of  the  teacher  of  a 
public  elementary  school. 

There  is  no  doubt  a tendency  for  all  examinations 
to  run  into  grooves,  but  it  will  be  seen  that  any  one  who 


shows  competent  knowledge  and  aptitude  for  school 
keeping  may  in  one  of  the  waj'S  explained  obtain  a 
certificate  without  any  great  difficulty.  In  the  very 
nature  of  things  any  examination  must  he  prepared  for 
with  a certain  amount  of  care  and  trouble,  but  the  at- 
tainments, especially  for  third  class  certificates,  are  of  a 
very  moderate  kind.  It  is  indeed  possible  that  a good 
teacher  may  fail  through  want  of  nerve,  but  surely 
there  can  be  very  few  who  are  really  efficient  w'ho 
could  not  fulfil  the  conditions  required,  and  of  these  it 
may  very  truly  be  said  that  “hard  cases  ” would  make 
very  bad  law. 

One  word  in  conclusion  as  to  the  standards  laid 
down  in  the  code  (sec.  28).  They  comprise  little  more 
than  reading,  writing,  and  numeration,  but  let  no  one 
suppose  that  even  these  can  he  well  taught  by  merely 
mechanical  means.  The  ultimate  failure  of  those  who 
teach  down  to  the  lowest  letter  of  the  standards  is  as 
certain  in  this  as  it  would  he  in  any  other  profession 
where  real  work  was  evaded  in  such  a spirit.  Children 
merely  “crammed”  for  the  first  standard  will  be 
crammed  with  still  more  difficulty  and  uncertainty  for 
the  second,  and  so  on.  The  school  system  is  as  yet  half 
formed.  As  soon  as  proper  means  of  registration  are 
established  every  man’s  work  will  be  traceable.  Chil- 
dren can  no  more  be  taught  even  to  read,  write  and 
cypher  efficiently,  without  developing  their  general  in- 
telligence, than  so  many  automata  can  be  made  to  do 
these  things.  The  code  merely  lays  down  certain 
standard  tests.  The  mode  of  teaching,  so  as  to  enable 
children  to  pass  these  tests,  is  left  to  the  free  discretion 
_of  teachers  and  managers.  Their  very  simplicity  ren- 
ders evasion  for  any  length  of  time  all  the  more  cer- 
tainly impossible  if  inspectors  do  their  duty,  and  though 
no  system  can  always  succeed  in  keeping  bad  woikmen 
out,  the  periodical  examination  of  “ results  ” will  tend 
more  and  more  every  year  to  drive  out  workmen  of  such 
a character. — Yours,  &c., 

K.  H. 


GENERAL  NOTES. 


Arctic  Exploration. — On  Monday  afternoon  a depu- 
tation had  an  interview  with  the  First  Lord  of  the  Admiralty 
and  the  Chancellor  of  the  Exchequer,  at  the  Admiralty, 
Whitehall,  with  reference  to  the  renewal  by  England  of 
North  Polar  exploration.  The  deputation  included  Sir 
Henry  Rawlinsoii,  Sir  Henry  Holland,  Dr.  Carpenter,  Dr. 
Hooker,  Sir  George  Back,  Admiral  Collinsou,  Admiral 
Richards,  Admiral  Omntanney,  Captain  Sherrurd  Osborn, 
R.N.,  Mr.  Clements  Markham,  and  Mr.  Major.  IMr.  Henry 
llawlinson.  President  of  the  Royal  Geological  Society,  read 
a memorial,  showing  the  great  advantages  that  tvuuld  accrue 
to  science  from  the  proposed  expedition.  He  produced  letters 
from  several  scientific  societies,  referring  to  numerous  ques- 
tions in  physical  geography,  geology,  natural  history,  ter- 
restrial magnetism,  anthropology,  and  meteorology,  which 
would  in  all  probability  be  settled  by  it ; and  alluded  to  the 
excellent  effects  such  expeditions  had  had,  and  would  have, 
upon  our  fleet  and  seamen.  In  the  discussion  which  fol- 
lowed, it  was  stated  that  two  steam  whalers  would  bo  ample 
for  the  purpose  contemplated,  and  that  a contribution  of  120 
men  would  be  sufficient.  The  ships  would  be  provisioned 
for  three  years,  and,  according  to  Captain  Sherrard  Osborn, 
about  three  summers  and  two  winters  would  have  to  be 
passed  in  the  Artie  regions.  The  Chancellor  of  the  Ex- 
chequer promised  to  consider  with  his  colleagne  all  that 
had  been  urged,  and  to  read  over  the  papers  and  documents 
which  had  been  left  with  them  for  consideration. 

Factory  Act  in  Switzerland. — The  following,  accord- 
ing to  the  School  Board  Chronicle,  are  the  principal  clauses 
in  the  Factory  Bill  presented  to  the  Cantonal  Council  of 
Lucern : — “No  child  under  tw’elvo  years  of  age  may  be 
employed  in  factory  labour  ; children  overforu'teen  no  longer 
than  six  hours  a day;  those  of  schooling  age  may  not  be 
employed  at  all  during  school  hours ; no  infants  are  to  be 


92 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  December  20,  1872. 


arimitted  into  factories  where  poisntious  matter  is  used  ; no 
nif;hf  labour  of  any  kind  stiall  lje  perniiffed  in  imy  factory, 
except  by  the  express  permission  ol  tlie  Cantonal  Council;  a 
day's  work  fur  adults  will  consist  of  no  more  than  twelve 
hours.” 

Paris  Academy  of  Sciences. — At  the  last  meeting  of 
the  Academy  of  Sciences  the  pre.«ident  spoke  of  the  part  pro- 
posed to  be  taken  by  France  in  the  ob.-ervationa  of  the  ap- 
proaching transit  of  Venus.  Astronornets  me  to  be  sent  to 
Palestine,  to  the  banks  of  the  Red  Sea,  to  Pekin,  to  Jeddo,  to 
the  Isles  of  Bourbon  and  of  Saint  Paul,  Canipbell's  island, 
New  Caledonia,  and,  probably,  to  Honolulu  and  Noukahiva 
The  Lalande  prize  has  been  awarded  to  Mr.  Hng'gin.s,  for  his 
remarkable  spectroscopic  studies,  and  especially  tor  his  appli- 
cation of  the  spectroscope  to  the  analysis  of  the  movements 
of  the  stars.  The  president  also  enumerated  at  some  length 
the  services  which  Mr.  Huegins  basj rendered  to  science  by 
his  studies  of  the  stars  and  comets,  and  the  discovery  of  the 
existance  therein  of  several  metals  and  gases. 

Salmon  From  the  Pacific  States. — According  to  the 
San  Francisco  Bulletin  there  continues  to  he  an  active  de- 
mand for  salmon,  especially  in  tins.  The  export  trade  in 
this  article  has  assumed  an  important  character.  In  thefir.-t 
nine  months  of  the  year  there  Wi  re  27,000  packages  shipped 
heni’e  by  steamers  and  sailing  vessels,  valued  at  195,000  dol- 
lars, agait  St  23,000  package.',  valued  at  168,000  dollars,  for 
the  same  time  in  1871.  The  shipments  to  Eastern  markets 
by  railroad  amounted  to  2,249,0001hs.,  against  ofo.OOOlbs.  la.st 
year.  The  markets  supplied  were  never  so  numerous  as  now. 
There  is  a regular  demand  for  this  fish  in  Australia,  England, 
and  several  of  the  Atlantic  Slates  oiiie.s.  A consignment  of 
100  barrels  was  sent  to  Peru  a shmt  time  ago.  To-day  the 
Panama  steamer  took  50  cases  for  Kingston,  Jamaica,  a new 
market.  The  future  of  this  trade  is  quite  flattering. 

The  American  Seal  lock. — This  i.s  a new  lock,  in  which 
the  key-hole  is  covered  by  a seal  which  is  a small  square 
piece  of  glass,  held  in  position  by  grooves  in  which  it  slides. 
The ‘‘seal ” covers  the  hole  through  which  alone  thespring 
catch  is  accessible,  and  this  cannot  be  released  until  the  seal 
is  broken.  The  “seal”  itself  is  a piece  of  common  window 
glass,  marked  on  the  back  with  a letter  and  number,  and  also 
with  various  irregular  dots  and  splashe-s,  in  a sort  of  choco- 
late colour.  The  lettering  and  numbering  are  conducted  on 
the  same  principle  as  on  the  Bank  of  England  notes,  so  that 
no  duplicate  of  a seal  will  ever  be  made  ; and  the  dots  and 
splashes  are  accidental  in  .shape  and  position,  being  sprinkled 
on  at  hap-hazard.  Before  the  seals  are  cut  the  entire  sheet 
is  photographed,  and  the  printed  photograph  is  perhjrated 
like  a sheet  of  postage-stamps.  The  purchaser  of  the  seals 
is  supplied  also  with  photogiapliic_/rtc-s7wt'fcs,  .so  that  he  can 
send  one  of  these  to  any  per.-on  whose  business  it  may  he  to 
verify  the  security  of  a pa(-kage. 

A Remarkable  Test  Plate. — One  of  the  devices  used  by 
microscopists  to  test  the  C 'rrectness  and  power  of  their 
lenses  consists  of  a glass  plate,  upon  which  lines  of  exceed- 
ing fineness  are  engraved  by  the  diamond.  For  this  purpose 
a small  ruling-machine  is  used,  all  the  parts  whereof  must 
he  made  with  unusual  nicety.  In  Europe  the  test  plates  made 
by  M.  Nobert,  of  Prussia,  have  lomc  been  celebrated  for 
the  fineness  of  their  ruling,  and  in  th's  counrry  tho.se  of  Mr. 
L M.  Rutherford,  of  New  York  city.  The  expense  of  the  best 
Nobert  plates  have  been  100  dols.  each,  and  the  finest  rulitigs 
heretofore  done  have  been  120,000  lines  to  the  inch.  There 
are  few  microscopists  who  have  ever  been  able  to  see  or  resolve 
the  lines  of  those  f)lates.  owing  to  the  ditlii-ulty  of  properly 
lightingthe  plate.  Dr.  Woodward,  of  thelTuited  Stafesarmy. 
is  amongst  those  who  have  succeeded  in  doing  so.  He  has  not. 
only  seen  them  hut  he  has  photogrrrplred  the  fine  litres.  Prrr- 
fes-or  F.  A.  P.  Barnar  d,  Pr  esident  of  Columbia  College,  in 
this  city,  has  lately  receivt^d  frour  Noher  t a new  test  plate, 
ordered  srrme  two  years  ago.  at  an  expense  of  200  dols.  which 
surpasses  in  fineness  of  its  ruling  anything  heretofore  pro- 
duced. It  is  slip  of  glass  31  in.  hrng  and  Tjin.  broad,  in  the 
ceirtre  of  which  the  unassistcrl  eym  nray  discover  what  .apprears 
to  be  a mark  perhaps  the  fiftieth  tjf  an  inch  in  width  ; but 
when  plaor'd  ttnder  the  mierrrsctrpe  this  mark  is  found  t.rr 
be  coTtrposed  of  a great  nunrher  of  parallel  lines.  The  plate, 
in  fact,  contains  twenty  test  bands,  that  is  trr  say,  twerrtv 
series  rtf  lines.  Each  ri  ries  contairrs  suidr  a number  of  line’s 
as  will  occupy,  or  rrrore  than  occupy,  the  field  of  view  of  the 
irtrcroscope.  Thrr  fineness  of  each  hand  or  series  varies  fr'om 
a ratio  ot  3,000  liuce  per  square  inch  up  to  240,000  ]tcr  square 


inch;  this  last  band  contains  double  the  nunrber  of  lines  ever 
befi  re  ruled  on  a test  plate.  Nihtit  is  said  to  have  re- 
marked, on  sending  this  plate,  that  if  the  mictoMa  pist,  on 
seeing  these  lines,  found  that  they  were  not  et.fficiei  tly  fine 
he  would  engage  to  rule  a still  finer  plate.  'When  Professor 
Barnaid  succeeds  in  seeing  them,  doubtless  he  will  let  us 
know. — Scientijic  American. 

Cape  Diamonds. — In  relation  to  Mr.  Tobin’s  recent 
paper  on  the  “Di.amond  Fields  of  Sc  ulh  Africa,”  Mr. 
Streeter,  of  Conduit-street,  sends  us  word  that  he  received  a 
collection  of  diamc.nd.',  some  in  the  niatiix,  which  he  will  be 
glad  to  show  to  any  members  of  the  Society. 


NOTICES. 


EXAMINATIONS,  1873. 

The  attention  of  candidates  is  drawn  to  an  error 
in  paragraph  65  of  the  Programme.  After  the 
words  “ accidence,”  the  words  ‘‘  and  in  passages  ” 
should  he  inserted. 


SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  due,  and  ! 
should  he  forwarded  by  cheque  or  Post-ofB.ee  1 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay-  i 
able  to  Mr.  Samuel  Thomas  Davenport,  Financial  | 
Officer. 


THE  LIBRARY.  , 

The  following  works  have  been  presented  to  the 
Library  : — | 

Our  Work  in  Palestine,  being  an  account  of  the  i 
different  expeditions  sent  out  to  the  Holy  Land  by  the  i 
Committee  of  the  Palestine  Exploration  Fund.  Pre-  i 
sented  by  the  Committee. 

Catalogue  of  the  British  Contributions  to  the  Moscow 
Polytechnic  Exhibition.  Presented  by  Messrs.  J.  M. 
Johnson  and  Sons.  j 

The  followmg  works  have  been  purchased  for  1 
the  Library  : — j 

Theory  of  Heat.  By  J.  C.  Maxwell,  M.A.  j 

Liddell  and  Scott’s  Smaller  Creek  English  Lexicon. 

Crasse’s  Italian  Dietionary,  I 

F’liigel’s  Gorman  and  English  Dictionary.  Compiled  i 
from  the  London  edition  by  C.  E.  Eeiling  and  J.  I 
Cxenford.  , 


CANTOR  LECTURES.  | 

The  first  course  of  Cantor  Lectures  for  the  I 
present  Session  i.s  on  “ The  Practical  Applications  I 
of  Optics  to  the  Arts  and  Manufactures,  and  to 
Medicine,”  by  C.  Meymott  Tidy,  M.B.,  Joint 
Lectm-er  on  Chemistry,  and  Professor  of  Medical 
Jurisprudence  at  the  London  Hospital.  It  consists 
of  five  Lectures,  the  last  of  which  will  be  delivered  i 
on  the  follo'wing  evenhig,  at  eight  o’clock : — 

Lbctuke  V. — Monday,  December  23rd,  1872. 

Spectrum  Analysis  as  Applied  to  Manufactures, 
illustr.ited  in  the  Bessemer  process,  and  to  Medicine  in 
the  Detection  of  Blood. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon SOCIETY  CF  ART  I.  8.  Cantor  Lecture.  Dr.  Tidy, 

“ On  the  Practical  ApplioaHons  of  Optics  to  the  Arts 
and  Manufactures,  and  to  Medicine.” 

Medical,  8. 

Pei (iuekett  Club,  S. 

Sat Royal  Institution,  3.  Professor  Odling,  “On  Air  and 

■\Vater.” 
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PROCEEDINGS  OF  THE  SOCIETY. 

• o 

LECTURE  OX  INDIA. 

I I An  exliibition  of  views  of  Indian  temples,  idols, 

and  illustrations  of  every-day  life,  pbotograplied 
by  Captain  Lyon,  and  sliown  by  means  of  tbe 
magic  lantern,  took  place  before  tlie . members  of 
the  Society,  on  Friday  evening,  December  13th. 

Captain  Lyon,  in  describing  the  various  views,  said  : — 
Ladies  and  G-entlemen, — I beg  to  ask  your  assistance  this 
evening  in  what  I am  going  to  do.  1 want  you  to  use 
your  imagination,  and  fancy  yourselves  on  board  ship, 
and — so  that  it  may  be  pleasant  and  agreeable — in  one 
of  these  new  Bessemer  ships,  where  you  have  no  sea- 
sickness to  endure.  We  will  go  down  the  Mediterranean, 
through  the  Suez  Canal,  down  the  Red  Sea — where  the 
heat  is  frightful,  and  the  thermometer  120°  on  deck  and 
any  number  below,  in  fact  perfectly  suffocating — to  Aden. 
We  will  not  stay  there,  but  press  on  to  Ceylon,  where 
■we  shall  arrive  in  ten  days,  and  where  the  beauty 
of  tropical  vegetation  is  seen  for  the  first  time — 
lovely  beyond  description.  Thence  we  go  on  to 
Madras ; but  before  we  arrive  I w-ill  show  you  the  god 
Ganesa.  There  ho  is,  in  all  his  glory.  He  is  the  god 
most  worshipped  of  all  the  Hindoo  gods — a beauty,  you 
see.  His  history  is  as  follows  : — For  certain  reasons  it 
was  considered  necessary  that  Shiva  should  marry,  and 
as  he  was  an  old  bachelor  he  did  not  like  it.  However, 
the  marriage  took  place  between  him  and  Parvatee,  who 
unfortunately  gave  birth  to  a son.  Parvatee  had  a 
brother,  called  Vishnu,  who  was  always  upbraiding  her, 
and  Ganesa,  who  was  a most  lovely  child,  always  took  his 
mother’s  pait.  At  last,  Vishnu  one  day  began  upbraid- 
ing her  again,  and  Ganesa  threatened  to  thrash  him,  and 
the  result  was  that  they  had  a fight,  and  Ganesa  got  a 
tremendous  thrashing  instead,  and  Vishnu,  with  one 
blow  of  his  scimitar,  cut  off  his  head.  Parvatee  took  a 
fit  of  the  sulks  at  this ; but  in  the  end  Shiva  was  asked 
to  restore  Ganesa  to  life.  Shiva  at  last  consented  to  do 
BO  ; but  on  looking  for  him  they  could  only  find  his 
body,  but  no  head.  Here  was  a difficulty.  The  gods 
were  consulted  as  to  what  was  to  be  done,  and  the  result  was 
- that  a god  was  sent  to  bring  the  head  of  the  first  animal 
he  saw  and  put  it  on  Ganesa’s  body ; and  this  animal, 
unfortunately,  was  an  old  elephant,  with  one  tooth. 
They  took  his  head  and  stuck  it  on  to  Ganesa’s  body, 
and  you  see  the  result.  Parvatee  did  not  like  this,  and 
in  return,  to  pacify  her,  Brahma  said  that  Ganesa 

I should  be  most  worshipped  of  all  the  gods.  Before 
a Hindoo  builds  a temple,  ora  house,  or  goes  a journey, 
he  prays  to  Ganesa,  “ And  so  I say,  0 Ganesa — glorious 
and  honourable  Ganesa — grant  me  success  this  evening. 
May  I please  all  this  people.  All  reverence  to  you, 
Ganesa.” 

I will  now  go  back  to  our  steamer,  and  we  must  fancy 


ourselves  coming  into  Madras.  There  is  the  steamer 
just  as  she  appears  soon  after  daylight  off  the  roads. 
Madras  has  no  harbour  whatever,  and  so  every  captain 
arrives  as  early  as  possible  to  get  away  before  night ; as 
soon  after  daylight  as  he  can  he  casts  anchor  in  the 
roads,  and  if  you  come  on  deck  in  the  morning  you  will 
see  round  the  vessel  the  boats  in  which  you  will  be  ex- 
pected to  land,  one  of  which  yoij  are  now  looking  at.  I 
leave  you  to  imagine  the  effect  when  an  English  lady 
sees  for  the  first  time  20  or  30  of  these  fellows  in  the 
morning.  The  boat  is  called  a catamaran,  and  it  is  the 
only  chance  you  have  of  landing  if  the  surf  is  high.  You 
are  lashed  to  this  thing,  and  they  bring  you  to  shore. 
The  sea  washes  right  over  you,  but,  as  the  water  is 
warm,  except  that  you  do  not  like  the  ducking,  it  does 
not  much  hurt  you.  These  fellows  are  off  the  boat,  an  d 
in  the  water,  and  on  to  the  boat  again  in  a moment. 
Although  they  say  the  sea  abounds  in  sharks,  they  are 
never  eaten,  and  they  actually  say  the  sharks  will  not 
touch  a black  man. 

Well,  the  first  thing  you  do,  having  landed,  is  to  go  to 
an  hotel,  and  find  yourself  a carriage.  There  are  three 
kinds  you  can  choose  from.  There  is  the  old  palanquin, 
put  upon  wheels,  called  the  palanquin  coach,  which  is 
what  Europeans  generally  use.  The  horse  looks  sorry, 
but  he  can  go ; every  horse  has  his  ghora- walla  to  attend 
him,  and  a woman  too.  You  buy  the  ghora- walla  and  the 
woman  when  you  buy  the  horse.  It  is  the  man’s  business 
to  clean  and  feed  the  horse,  and  the  woman’s  to  cut  grass 
for  him.  The  next  carriage  is  called  a shigrampoo.  You 
pay  Is.  6d.  an  hour  for  this,  and  have  to  pay  beforehand, 
and  whether  the  pony  goes  or  not  it  is  all  the  same.  The 
Hindoo  has  no  idea  of  time ; he  prefers  that  the  pony 
should  not  go,  and  so  Europeans  seldom  use  this.  The  next 
is  a bullock  bandy — no  springs.  The  bullocks  come  from 
Mysore,  and  are  admirable  goers.  The  native  standing 
by  the  side  is  the  owner,  and  the  other  is  the  fellow  that 
drives.  The  natives  are  all  vain,  and  want  to  be  photo- 
graphed, and  are  sure  to  stand  wherever  they  see  a 
camera.  Now  we  start  on  our  way  to  the  hotel,  having 
chosen  one  of  the  conveyances.  We  shall  not  have  gone 
far  before  we  see  something  of  this  sort  at  the  corner  of 
nearly  every  street — an  almost  naked  barber,  engaged  in 
the  act  of  shaving,  all  for  one  penny.  They  say  they 
are  most  wonderful  fellows  at  it.  They  actually  shave 
people  while  they  are  asleep.  I found  them  very  in- 
different hands.  If  they  are  not  engaged  in  that,  these 
very  fellows  are  shaving  the  natives’  heads.  It  is  won- 
derful to  relate  that,  although  there  is  the  most  intense 
heat,  the  natives  invariably  shave  their  hair  off.  They 
say  it  cools  them.  You  never  hear  of  a cotq}  de  soldi. 

We  will  now  turn  into  the  main  street  of  Madras. 
The  large  building  to  the  left  is  a sort  of  emporium, 
where  everything  is  sold.  The  building  on  the  right  is 
the  Bank  of  Madras.  Passing  through  this,  at  the  end 
we  come  to  the  bazaar,  and  we  will  just  pass  through  a 
corner  of  it  and  see  one  or  two  of  the  shops,  such  as 
everybody  is  obliged  to  use  if  he  is  not  prepared  to  go  to 
one  of  the  few  Europeans  in  the  place.  There  you  see  the 
cap  used  by  the  natives  as  a substitute  for  a hat — it  is 
nothing  but  a piece  of  linen  folded  in  a peculiar  shape 
You  see  the  two  men  who  are  making  these  caps  are 
wearing  similar  ones.  Another  shop  is  that  of  a native 
tailor.  The  natives  themselves  never  wear  much  that 
requires  any  shaping,  and,  consequently,  there  is  little 
for  them  to  do  in  the  way  of  cutting  out.  But  they  are 
wonderfully  good  hands,  nevertheless.  They  are  also  good 
imitators ; give  them  anything  and  they  will  copy  it. 
The  stoi'y  is  told  of  a cricket  match  which  was  played  at 
Government-house,  Calcutta,  at  which  all  the  great  people 
and  the  ladies  were  present.  One  of  the  aides-de-camp 
who  was  to  play  thought  ho  would  have  a new  pair  of 
unmentionables,  and  so  he  sent  off'  for  a native  tailor,  and 
told  him  to  make  him  a pair  exactly  similar  to  his  old 
ones.  Next  morning,  wdien  they  came  home,  true  to 
time,  they  were  unpacked,  and  he  proceeded  to  examine 
them.  There  wore  the  old  ones  and  there  were  the  new 
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ones,  too,  and  the  native  had  made  them  exactly  the 
same  as  the  others  ; there  was  a patch  on  one  knee, 
and  every  splash  of  dirt,  and  everything  exactly  the 
same. 

Having  passed  these,  we  soon  get  to  the  hotel,  hoping 
to  find  peace  and  rest.  But  when  the  Peninsular  and 
Oriental  steamers  come  in  everybody  knows  it,  and 
hundreds  of  the  natives  are  on  the  look  out  to  get  money. 
Thej'  see  what  hotel  you  go  to,  and  then  begins  the  cry 
for  backsheesh — nothing  but  backsheesh.  But  first  of 
all  let  us  look  at  the  picota,  the  machine  that  is  used 
for  drawing  water.  There  it  is,  and  the  natives  run 
along  the  top  of  the  long  pole  to  press  it  down,  and  then 
they'  turn  round  and  run  backwai'ds  and  forwards,  keep- 
ing the  machine  at  work  all  day  ; and  in  the  rice  season 
it  is  very  disagreeable,  and  even  perfect  purgatory,  to 
live  near  where  one  of  these  machines  are,  and  hear  the 
two  bits  of  wood  rubbing  together,  and  going  on  “ cah, 
cah  ” all  night  and  all  day.  It  drives  you  almost  mad. 
Woe  betide  the  unhappy  fellow  who  gets  a bed  near  one 
of  these  picotas. 

Arrived  at  the  hotel,  you  find  a lot  of  fellows  asking 
for  backsheesh,  and  playing  drums.  You  give  them 
some  money,  only  too  glad  to  be  rid  of  them.  They  are 
succeeded  by  fellows  who  play  tricks  with  some  stuff 
dipped  in  turpentine,  through  which  a man  jumps  back- 
wards and  forwards.  When  they  are  gone,  they  are 
succeeded  by  a conjuror  who  shows  ymu  the  way’  to  get  rid 
of  your  wife  if  you  have  got  one,  or,  if  you  have  not,  the 
way  you  can  if  you  get  one  and  don’t  like  her.  He  ties 
the  woman  up  tightly  in  a net  first,  and,  when  he  has 
done  that,  he  puts  a basket  on  the  ground.  He  then 
takes  the  top  off,  and  proceeds  to  put  her  into  the  basket. 
There  is  the  unhappy  wife  in  the  basket.  The  little  boy 
plays  the  tom-tom,  beating  it  all  the  time,  the  fellow 
standing  looking  on.  As  soon  as  the  woman  is  packed  up, 
he  covers  up  the  basket,  and  seizing  a sword,  he  plunges 
it  in.  The  woman  shrieks  and  yells  frightfully’,  the  blood 
pours  out  in  torrents,  the  ladies  who  are  looking  on  faint, 
and  the  gentlemen  curse  and  swear,  and  pull  him  away. 
When  they’  tear  open  the  basket,  they  find  it  empty,  and 
the  woman  comes  out  of  the  house  where  you  are  staying 
and  asks  for  backsheesh.  This  fellow  is  succeeded  by  two 
other  juggler’s,  who  spread  a cloth  before  you  over  the 
sand,  and  in  some  mysterious  way’  cause  a fine  large 
branch  of  the  mango  tree  to  appear,  and  grow  up  under 
the  cloth.  It  is  a curious  fact,  that  in  Egyptian  history 
we  read  of  the  same  trick  with  the  lotus  U’ce  as  this  with 
the  mango  tree. 

Now  we  come  to  the  snake  charmers,  the  most 
wonderful  race  of  men  in  the  whole  of  India.  They 
take  up  a cobra,  the  most  deadly  of  all  reptiles,  and 
still  hardly  ever  are  bitten.  There  is  the  photograph 
of  these  snake  charmers  before  you.  The  snakes 
are  never  still.  The  poison-bag  is  in  the  roof 
of  the  mouth ; and,  by  certain  means,  this  bag  is 
pressed,  and  the  poison  ejected.  But  when  you  re- 
memiier  that  two  hours  is  about  the  limit  one  lives  after 
the  bite  of  a cobra,  you  cannot  help  wondering  at  the 
carelessness  of  these  fellows.  And  though  now-a-days 
they  say  that  by  injecting  certain  alkali,  ammonia,  or 
something  of  the  kmd,  into  the  blood,  the  lute  can  be 
cured  and  the  poison  destroyed,  yet  still,  in  the  wilds  of 
India,  who  w'ould  be  able  to  do  this  in  the  short  space  of 
time  allowed  to  live  after  havhig  been  bitten  ? There  is 
one  little  animal  alone  that  enjoys  exemption  from  the 
fearful  bite  of  the  deadly  cobra.  It  is  a favourite  amuse- 
ment to  some  people  to  watch  the  struggle.  They  will 
turn  a large  cobra  loose  in  the  room,  and  then  im- 
mediately' place  a mongoose  before  it.  The  mongoose 
instantly  attacks  the  cobra,  and  a desperate  fight  ensues, 
the  cobra  bites  the  mongoose  over  and  over  again,  but 
the  poison  seems  not  to  have  the  slightest  eft'ect  on  it, 
and  the  battle  will  certainly  result  in  the  death  of  the 
cobra.  If  the  mongoose  dies,  it  is  from  sheer  loss  of 
blood  and  exhaustion,  and  not  from  the  effects  of  the 
poison,  as  thousands  can  testify’.  Dr.  Short  has  held  for 


many  minutes  the  mouth  of  a cobra  fixed  on  to  a mon- 
goose, but  it  has  got  up  and  run  away,  without  any 
hurt.  What  peculiar  antidote  he  possesses  science  has 
not  yet  been  able  to  discover. 

Having  now  taken  a cursory  view  of  Madras  and  its 
people,  and  the  jugglers,  such  as  they  are,  we  pass  on  to 
consider  their  religion  and  their  temples. 

First,  I must  tell  you  that  the  word  temple  does  not 
exist  in  India.  It  is  merely  a word  imported  by  us.  The 
word  they  use  is  Devila,  and  means  the  House  of  God. 
A temple  does  not  consist  of  one,  hut  four  component 
jjurts.  What  we  generally’  call  a pagoda  is  nothing  but 
the  gopurum,  answering  to  the  Egyptian  pylon  over  the 
door.  The  four  parts  of  each  temple  are  the  gopurum, 
or  door ; the  mandapum,  the  teppa  kolum,  or  tank ; the 
I’imanum,  or  sanctuary’. 

Now,  I propose  to  show  you  these,  and  give  you  some 
idea  of  what  they  are.  We  will  take  the  train  at  night 
from  Madras,  and  at  twelve  next  day  we  find  ourselves 
at  Trichinopoly,  close  to  which  is  one  of  the  largest  and 
finest  temples  in  all  India.  The  view  is  taken  from  the 
gateway  at  the  south  entrance.  The  pyrmids  are  called 
the  gopura,  and  mark  the  entrance  into  each  separate 
court.  The  houses  are  inhabited  by  8,000  Brahmins,  who 
are  not  all  necessarily  priests  ; hut,  like  the  tribe  of  Levi 
amongst  the  Jews,  from  whom  the  priests  were  taken, 
so  among  the  Hindoos  the  priests  are  taken  from  among 
the  Brahmins.  The  others  hold  their  shops  in  the  temple. 
There  are  21  of  these  gopura,  the  large  gopurum  to  the 
right  is  300  feet  high.  The  next  view  gives  the 
gopurum  more  in  detail,  and  shows  it  exactly  as  it  is. 
'The  lower  part  is  of  stone,  the  upper  part  of  brick,  and 
this  is  covered  with  figures,  representing  different  scenes 
in  their  holy’  hi.story’.  Sometimes  these  gopura  are 
very’  much  more  ornamented  than  others  ; hut  they  are 
always  for  the  same  purpose,  that  is,  to  cover  the 
entrance  into  the  different  parts  of  the  temple. 

We  now  come  to  a mundapum.  A mundapum  may  be 
composed  of  simply  eight  stones.  Take  four  stones  and 
put  them  upright  in  the  ground,  about  eight  feet  high  ; 
put  the  other  four  along  the  top,  and  you  have  got  a 
mundapum,  and  such  exist  in  thousands  all  over  India  ; 
and,  whether  elaborate  as  this  is,  or  perfectly  plain, 
whether  square,  or  round,  the  result  is  the  same,  and  you 
have  a mundapum.  In  this  case  each  pillar  is  one  single 
block  of  granite,  out  of  which  those  figures  15  feet  high 
have  been  carved;  it  is  covered  with  a fiat  stone  roof.  It 
constitutes  one  of  the  finest  mundapa  in  India. 

We  next  proceed  to  look  at  a teppa  kolum,  or  tank,  as 
you  see  here.  The  god  not  only  is  treated  in  every  way 
like  a human  being,  but  he  must  have  his  excursion  in  the 
water,  and  his  ride  in  the  car — 21  times  he  goes  round  that 
centre  pavilion  you  see  in  the  middle.  On  the  left  and 
on  the  right  you  see  mundapa,  and  the  small  gopurum 
covers  the  entrance  into  the  sanctuary. 

I may  as  well  tell  you  that  the  sanctuary  is  nothing 
but  an  oblong  building,  perfectly  plain,  dark  as  pitch, 
not  the  smallest  glimmer  of  light  being  admitted.  No 
European  is  ever  allowed  to  enter  it,  except  a prince  of 
I'oyal  blood,  and  he  must  enter  it  alone  ; and  if  any 
other  European,  or  heathen,  or  low  caste  man,  dares  to 
put  his  foot  inside  the  sacred  portals  the  temple  must  be 
abandoned,  or  the  man  must  die.  Such  is  the  rule  of 
the  Hindoos. 

I will  just  show  y’ou,  in  passing,  the  interior  of  a 
mundapum — that  is  a very  plain  one — one  of  those  we 
just  saw  the  outside  of.  That  curious  thing  in  the 
middle,  called  a fiag-staff,  was  used  formerly  to  mark 
the  distance  a man  was  allowed  to  approach  towards  the 
sanctuary’.  He  was  not  allowed  to  pass  nearer  than  that. 
But  gradually  it  has  fallen  into  disuse,  and  now  he  may 
walk  within  three  or  four  yards  of  the  sanctuary  door. 
It  is  so  dark,  though,  that  nothing  can  be  seen. 

Passing  from  Trichinopoly  we  here  leave  the  railway, 
and  have  to  choose  the  w'ay  we  will  travel.  There  are 
three  ways  before  us.  We  can  go  on  horseback,  and, 
starting  an  hour  before  sunrise,  and  galloping  all  the 
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time  till  the  sun  rises,  accomplish  12-or  14  miles  at  the 
ontside.  The  next  way,  which  is  more  comfortable  hy 
far,  is  by  the  palanquin,  carried  by  men  on  their  shoul- 
ders, and  you  go  along  very  easily.  But  if  you  are 
heavy  it  is  a great  misfortune,  for  more  bearers  are  re- 
quired to  carry  it,  and,  consequently,  more  money  to  pay 
them.  But  this  is  now  almost  obsolete,  except  in  the 
native  states,  and  so  you  are  obliged  to  fall  back  upon 
the  bullock  coach,  which  I will  show  you.  That  is  the 
vehicle  in  which  you  have  to  travel  all  over  the  south  of 
India,  except  on  the  few  spots  where  there  may  be 
railroads.  This  one  is  occupied  hy  natives  ; turn  them 
out  and  get  in,  and  be  sure  you  sleep  with  one  eye  open, 
or  you  will  nut  travel  very  far.  If  you  close  your  eyes 
the  man  will  immediately  stop,  and  the  bullocks  will  lie 
down  and  go  to  sleep  too,  and  the  man  will  get  under 
the  carriage,  and  you  will  be  lucky  if  you  get  over  two 
miles  instead  of  twenty.  I have  known  a native  go 
three  times  round  his  own  village,  and  come  back  to  his 
own  door,  and  when  you  awoke,  thinking  you  were  20 
miles  on  the  road,  and  routed  him  out  from  his  own 
house,  and  asked  him  where  it  was,  he  would  tell  you  it 
was  a village  eight  or  nine  miles  off,  but  you  saw  it  was 
the  same  man  and  the  same  bullocks,  which  you  ought  to 
have  changed  long  before  getting  that  distance. 

Nominally,  there  are  plenty  of  roads  in  India,  and 
good  ones,  too.  The  government  pay  enormous  sums 
to  keep  them  in  repair.  The  contractors  are  natives, 
and  they  keep  them  in  good  order  for  five  or  six  miles 
out  of  the  town  where  the  Europeans  are  likely  to  drive, 
because  if  they  saw  bad  roads  the}'  would  make  a row  ; 
but  nothing  is  more  execrable  than  they  are  further 
on,  there  are  holes  big  enough  and  deep  enough  to  bury 
a man  in ; you  will  often  be  24  hours  doing  12  miles. 

However,  we  go  on  to  Madura,  the  Home  of  India.  It 
is  one  of  the  largest  and  most  noted  places,  and  has 
one  of  the  richest  temples.  The  first  building  we 
are  going  to  see  is  a mundapum.  Opposite  the 
entrance  to  all  these  inundapa  are  what  are  called  the 
guardians  of  the  gods,  of  which  you  see  one  here.  There 
he  stands,  carved  out  of  a single  block  of  granite  15 
feet  high,  beckoning  with  one  hand,  and  with  the  other 
warning  you  not  to  come  unless  you  are  properly  pre- 
pared, with  his  foot  on  the  head  of  a cobra — whether 
typical  of  the  triumph  of  the  Hindoo  religion  over  the 
worship  of  the  serpent,  is  a question  I dare  not  go 
into,  for  it  is  enough  to  mention  that  one  subject  among 
savants  and  you  set  them  all  arguing.  However, 
passing  in  beyond  this,  we  see  one  of  the  most  beautiful 
buildings  in  the  whole  of  India.  It  is  a mun- 
dapum, and  was  built  by  the  last  king  of  Madura 
before  we  took  it.  It  cost  one  million  of  money, 
and  took  22  years  to  buld.  The  story  is,  that 
the  reason  of  his  doing  so  was  that  he  asked  the 
god  to  come  and  pay  him  a visit.  The  god  said  he 
had  no  objection,  but  he  had  not  a house  fit  to  receive 
him  in.  So  the  king  at  once  set  to  work  and  built  what 
you  see,  and  though  he  is  long  since  dead  and  gone,  the 
god  is  brought  ten  days  every  year  to  pay  a visit 
to  this  mundapum.  It  is  333  feet  long  .and  84  feet 
wide,  and  is  considered  by  all  to  be  one  of 
the  finest  in  India.  It  is  built  of  pure  grey 
granite.  Every  pillar  in  it  to  the  right  and  left  is 
whitewashed.  The  natives  always  whitewash  them  to  a 
certain  height,  On  e.ach  side  are  representations  of  the 
king  and  his  successors.  You  see  him  on  the  right 
under  his  canopy,  and  beside  him  his  two  wives.  The 
story  goes  that  Trimul  Nayak  married  a daughter  of  the 
Kajah  of  Tanjore.  The  day  after  he  brought  her  home 
he  took  her  to  see  this  magnificent  building,  which  was 
just  completed.  After  walking  through  it,  as  she  did 
not  say  a word,  he  asked  her  why  she  had  not  spoken, 
and  what  she  thought  of  it.  She  answered  that  her 
father  had  a better  stable  for  his  horses.  In  a fury  he 
drew  his  dagger  and  stabbed  her  in  the  side,  and  it  is 
said  that  when  the  pillar  was  cut,  and  they  sculptured 
the  figure  of  the  wife,  that  the  hole  appeared  in  the  side  ; 


and  although  they  changed  the  pillar  three  times,  every 
morning  after  they  found  the  hole  still  there,  as  a 
warning  to  passionate  husbands  to  keep  their  tempers. 
One  of  the  pillars  outside  this  temple,  being  very  much 
exposed  to  the  weather,  is  consequently  much  damaged. 
It  represents  Vishnu  giving  his  sister  in  marriage  to 
Shiva,  and  every  yoir  there  is  a ceremony  of  marriage 
performed.  But  while  the  ceremony  is  going  on  a 
Brahmin  invariably  sneezes,  and  as  that  is  an  omen  of 
bad  auspices,  the  marriage  is  postponed,  and  as  this  has 
been  going  on  year  after  year,  it  probably  will  to  all 
eternity.  That  sneezing  puts  a stop  to  it. 

The  outside  of  this  celebrated  mundapum  is  similar  to 
that  we  saw  before  at  Trichinopoly,  the  two  side  pillars 
being  carved  differently,  the  one  on  the  right  being 
Havana,  the  celebrated  giant,  who  was  condemned  to 
bear  a mountain  on  his  back  in  punishment  for  his  sins. 
Exactly  opposite  is  situated  the  celebrated  ti-mple  of 
Madura,  the  richest  in  India,  with  an  income  of  £4,000 
a year,  and  an  enormous  quantity  of  priests.  The 
difference  between  this  and  the  other  at  Trichinopoly  is 
that  this  is  all  covered  over,  while  that  is  uncovered. 
That  one  is  very  poor,  while  this  is  enormously  rich. 
I ought  to  have  said  a few  words  here  respecting  Hindoo 
worship.  There  is  not  a single  Hindoo  temple  dedicated 
to  the  worship  of  the  one  God,  and  they  have  no  represen- 
tation of  Him.  He  is  something  too  awful  for  that.  They 
never  address  Him  except  through  a priest,  or  one  of  his 
personifications,  Brahma,  Vishnu,  and  Shiva.  These 
arc  the  three  principal  deities.  Brahma  is  Creation, 
Vishnu  is  IVeservation,  and  Shiva  Destruction.  And 
.although  it  is  said  that  there  are  330,000,000  gods  in 
India,  yet  the  simple  truth  is,  all  these  are  only  names 
given  to  one  or  other  of  these  in  any  p.articular  place 
where  the  god  is  worshipped.  He  is  always  named  for 
some  .act  or  other  which  he  is  supposed  to  have  per- 
formed at  or  near  the  place  of  worship.  One  or  other  of 
these  three  is  the  god,  and  there  are  330,000,000  names 
of  these  gods.  That  is  the  whole  secret  of  the  Hindoo 
religion. 

Passing  into  this  celebrated  temple,  we  come  to  the 
golden  lotus-tank,  one  of  the  most  celebrated  tanks  in 
India.  It  is  supposed  that  in  this  temple  originally  there 
was  no  tank,  and  so  Shiva  was  obliged  to  make  a passage 
under  the  sea  to  allow  the  "water  of  the  Ganges  to  come 
a thousand  miles  and  supply  this  tank  with  water. 
Alongside  this  tank  there  was  a bench,  and  there  was  a 
sect  of  holy  men  who  had  a right  to  sit  upon  it.  This 
bench  had  the  peculiar  faculty  of  elong.ating  itself  at 
pleasure,  or  becoming  shorter,  as  the  case  might  be,  and 
therefore,  when  anybody  applied  to  be  admitted  a mem- 
ber of  this  holy  sect  he  was  ordered  to  sit  on  the  bench. 
If  the  bench  elongated  he  w.as  to  be  received  as  a 
member ; if  the  bench  became  shorter  he  "went  head 
over  heels  into  the  water,  and  could  not  become  a 
member ; and  as  the  water  was  in  a ver}'  foul  state  he 
did  not  have  a ver}'  pleasant  bath. 

Our  next  view  is  of  Ahili.  In  every  temple  you  find 
that  monster  personified.  What  he  is  or  what  he  moans 
nobody  seems  to  know.  The  Brahmins  may  know,  but 
they  will  not  tell  you.  They  simply  siy  “That  is  a 
Yali.” 

Now  we  come  to  the  palace  of  Madura.  It  formerly 
covered  a square  mile  of  ground,  and  was  a most  splendid 
building.  Every  pillar  you  see  is  50  feet  high.  There 
is  very  little  of  it  left  now,  and  what  little  there  is,  is 
used  as  a court  of  justice  every  day  in  the  season. 
The  next  view  will  give  you  a better  idea  of  this  wonder- 
ful place.  It  is  taken  from  the  inside,  looking  outwards, 
and  gives  a side-face  view  of  the  square,  three  sides  of 
which  still  stand.  The  interior  of  one  of  the  colonnades 
also  gives  a very  good  idea  of  the  grandeur  of  the 
place. 

Leaving  Madura,  we  start  on  our  real  trip  to  the  south 
where  wo  are  quite  out  of  the  region  of  civilisation,  and 
where  we  can  get  hiu'dly  .anything  to  eat  but  eggs,  or 
inurghi,  or  fowl. 
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The  first  place  we  halt  at  is  Secundermali.  Ilere.is  one 
of  those  rocks  of  granite  so  frequent  in  the  south. 
The  story  goes,  that  this  was  a place  dedicated  to  the 
god  Subryamanya,  who  was  a son  of  Shiva,  and  when  he 
was  born,  he  showed  such  a restless  spirit  and  created 
such  a disturbance  in  heaven  that  Shiva  gave  him  this 
mountain  to  live  upon. 

Leaving  here,  we  have  20  miles  further  to  go,  and 
shall  arrive  at  another  sacred  temple,  where  we  shall  see 
the  Juggernaut  car,  the  finest  in  the  south  of  India.  It 
is  30  feet  high,  and  all  made  of  ebony.  You  must 
imagine  that  you  are  encamped  under  tents,  not  far  from 
the  temple,  when  you  find  the  whole  place  one  mass  of 
living  beings,  before  daylight.  Let  us  accompany  them. 
You  see  the  women  in  gala  attire,  and  the  men  dressed  in 
every  imaginable  costume,  the  children  yelling,  and  the 
dogs  barking.  Arrived  at  the  temple,  you  first  see  the 
nautch  girls  dancing  away,  and  throwing  themselves 
into  all  sorts  of  attitudes.  The  door  of  the  temple  opens  ; 
the  Brahmins  come  out  bringing  their  god  blazoned  with 
jewels.  They  pass  underneath  the  car,  and  then  appear 
on  the  top ; thousands  of  people  are  surrounding  it  on 
every  side ; the  rope  is  thrown  to  the  people,  and 
hundreds  catch  hold  of  it,  tugging  away  till  the 
ponderous  mass  begins  to  move.  The  yelling  and 
screaming  is  tremendous,  and  no  words  of  mine  can 
give  you  the  smallest  idea  of  the  scene  as  the  car  starts. 
A.scending  the  hill  it  slowly  works  its  way,  the  whole 
mass  of  people  following,  till  at  last  it  an'ives  at  the 
top  where  the  descent  commences;  and  at  this  spot  it 
was  that  formerly  the  fanatics,  W'rought  up  to  a frightful 
state  of  enthusiasm,  as  the  huge  machine  began  to 
descend  the  hill,  on  the  other  side  of  the  temple,  and 
before  anybody  knew  of  their  intention,  would  throw 
themselves  down  on  their  backs,  and  opening  their  legs, 
received  that  ponderous  mass  right  over  their  bodies. 
The  w'hole  scene  is  one  which  no  words  of  mine  can  give 
any  description  of,  and  although  the  government  sends 
a large  body  of  police,  it  is  even  now  almost  impossible 
to  prevent  the  suicides,  so  sure  do  the  people  feel  that 
they  thereby  secure  to  themselves  an  entrance  into  their 
heaven. 

This  view'  show's  the  car  more  in  detail,  and  gives  you 
a better  idea  ofits  size  and  shape,  and  how  it  was  made. 
Every  hit  of  it  is  carved  into  a god,  and  is  most  beauti- 
fully executed  in  the  ebony  wood.  It  is  made  out  of 
eight  or  ten  old  small  cars  which  existed  before.  One 
Hindoo  asked  leave  of  the  Brahmins  to  take  all  these 
and  break  them  up,  and  make  this  splendid  car  out  of 
them. 

Passing  on,  we  come  still  further  south,  to  a place 
called  Kaloogoomulla,  another  of  those  extraordinary 
rocks  rising  perpendicularly  from  the  plain,  common  in 
the  South.  The  temple  is  cpiite  modern,  and  of  no 
great  merit,  the  beautiful  one  being  on  the  other  side 
of  the  hill ; though  very  few  have  seen  it,  for  you  are 
told  tliat  is  the  only  temple.  Nine-tenths  w'bo  go  hero 
firmly  believe  there  Is  nothing  else  to  see  but  what  you 
see  there ; whereas,  there  is  in  reality  one  of  the  most 
beautiful  little  bijous  in  the  whole  of  India.  You 
see  how  the  granite  has  been  cut,  and  that  square 
block  has  been  finished  into  a temple  out  of  the  hardest 
granite  that  is  known.  It  is  one  of  the  most  remark- 
pieces  of  labour  the  world  can  show'.  There  it  stands. 
Nobody  knows  of  it,  and  the  natives  will  not  let  }'ou  see 
it  if  they  can  possibly  help  it.  And  still  it  would  be  im- 
possible to  imagine  anything  more  lovely  than  that  solid 
block  of  granite.  Nobody  know's  by  whom  it  was  done  or 
why  it  was  done,  or  if  they  do  it  is  impossible  to  get  them 
to  tell  yon.  The  story  is  told  of  a rich  native  who  com- 
menced building  the  temple  on  the  other  side,  when  his 
son  was  so  disgusted  at  the  slow'iiess  of  the  work  that  he 
disappeared  one  night,  and  w hen  the  father  came  round 
the  rock  in  the  morning  to  loolc  for  him,  found  tliat  in 
one  night,  nnaided  and  alone,  ho  had  cut  out  the  rock 
and  built  the  temple.  *•  There,”  says  the  son,  “that  is 
what  I call  w'ork and  the  father  was  so  furious  on 


seeing  that  his  son  had  surpassed  him,  that  with  a blow 
of  his  hammer,  he  felled  the  son  to  the  ground.  The 
gods  sent  a cobra  to  destroy  the  father,  but  the  son 
seized  the  cobra  and  saved  the  father’s  life.  No  worship 
is  ever  performed  in  it.  It  lies  almost  unknown,  and 
yet  is  one  of  the  most  beautiful  pieces  of  workmanship 
in  the  whole  world. 

We  go  still  further,  to  Tinnevelly,  where  we  stop  to 
look  at  KamaDeva,  the  Indian  Cupid.  When  he  was 
born  he  had  a quiver  and  five  arrows  born  with  him. 
On  his  asking  the  old  god  Brahma  what  the  arrows  were 
for,  he  was  informed  that  to  him  was  given  the  power  to 
shoot  at  people,  and  wound  their  hearts  with  love,  and 
so  populate  the  world ; that  everybody  he  shot  at  would 
be  inflamed  with  love.  So  he  shot  at  old  Brahma  him- 
self before  he  could  get  far  away  from  him,  and,  of  course, 
hit  him,  and  149,000  children  were  the  result.  Brahma 
became  so  furious  at  this — for  who  would  like  to  have  that 
number  of  children  ?— that  he  told  KamaDeva  that  the 
next  god  he  shot  at  he  should  he  slaiu  ; but  afterwards, 
this  being  forgotten  by  him,  he  shot  an  arrow,  and  no 
sooner  had  he  hit  Shiva,  than  Kama  Leva  died. 

In  the  same  temple  is  another  god;  hut  I must  stop 
for  one  moment  to  describe  the  pillars  at  the  entrance  to 
the  temple.  There  are  four,  each  twenty  feet  high, 
carved  out  of  a stone  so  hard  that  no  chisel  can  be 
got  now  to  touch  it.  The  natives  tell  a ridiculous 
story  in  connection  with  it,  and  say  that  they  u,sed  to 
put  a leaf  of  a certain  plant  to  it,  and  the  stone  became 
as  soft  as  clay,  and  could  he  moulded.  However,  the 
fact  remains,  that  our  chisels  will  not  touch  this  stone, 
which  many  years  ago  theirs  carved  this  temple  out  of. 
It  has  the  peculiarity  that,  if  we  take  Josephus’s 
history  of  the  Temple  at  Jerusalem,  and  compare  it  with 
this,  we  could  almost  lancy  that  we  saw  before  us  the 
Temple  of  Jerusalem  as  described  by  Josephus.  Every 
court  in  it  and  every  pait  of  it  is  precisely  and 
identically  the  same,  but,  unfortunately,  this  is  very 
low,  and  inftsttd  with  ruts  and  hats,  which  makes  so 
overpowering  a stench  that  you  are  glad  to  get  out  of  it. 

We  now  strike  across  to  the  sea-thure,  and  on  going 
a little  to  the  north  we  cross  a small  arm  of  the  sea,  and 
come  to  Kamisseram,  which  has  the  most  celebrated 
temple  in  the  south,  if  not  in  the  whole  of  India. 
Hiis  temple  is  dedicated  to  llama,  as  the  name 
signifies,  and  is  considered  by  some  to  ho  more  holy 
thuii  Benares.  The  story  goes  that  llama  was  prime 
minister  to  one  of  the  Karnnad  rajahs,  and  for  some 
reason  or  another  he  was  banished  across  the  water 
with  his  wife  and  brother,  and  he  built  himself  a hut 
on  this  island.  Havana  then  governed  Ceylon,  and 
his  sister  proposed  to  llama  that  she  should  become 
his  wife,  and  she  pestered  Hama  to  such  an  extent, 
that  at  last  he  cut  off  her  nose.  She  went  back  to 
her  brother  and  showed  vhat  had  happened,  and  her 
brother  sent  an  army  to  attack  Hama.  However,  he  soon 
disposed  of  him  and  liis  14,0U0  giants.  Havana,  on 
hearing  this,  got  one  of  his  people  to  assume  the  form 
of  a deer,  and  told  this  deer  to  pass  close  by  the  hut 
where  Hama  lived,  and  tempt  him  to  pursue  him  while 
he  stole  Seeta,  Hama’s  wile.  Havana  appeared  and 
carried  oil'  Seeta.  Hising  in  the  air  like  a bird,  with 
Seeta  in  his  arms,  he  met  “ Tutayoo,”  the  sacred  bird. 
The  result  was  that  there  was  a conflict  to  recover 
Seeta,  and  an  army  of  monkeys  was  sent  to  seek  for  her. 
The  monkeys  met  the  giant,  who  told  them  he  had  seen 
Seeta.  Havana  seized  the  monkey  by  the  tail  till  he  told 
him  where  Seeta  was  gone  to.  Hama  then  called  a 
council,  to  know  what  he  was  to  do,  and  he  was  advised 
to  send  Hunooman,  a monkey  god,  who  had  the 
wonderful  power  of  jumping  600  miles  at  one  leap,  info 
Ceylon.  He  went  and  asked  to  he  admitted  into  the 
presence  of  Havana.  This  was  denied  him,  and  he  was 
immediately  seized,  hut  he  killed  the  peoi.de  who 
were  sent  against  him.  Havana  in  a rage  ordered  his 
tail  to  be  set  fire  to,  and  then  Hunooman  in  revenge 
jumped  from  house  to  house,  setting  all  the  place  on  fire 
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as  he  went.  After  doing  it  ho  found  Seeta,  and  told  her 
that  Rama  knew  where  she  was,  and  asked  her  in 
return  how  he  was  to  put  out  his  tail.  Seeta  told  him 
to  spit  upon  it,  and  in  attempting  to  do  this  he 
blackened  his  face,  and  said  that  when  he  got  home 
with  such  a black  face  all  the  other  monkeys  would 
laugh  at  him.  Whereupon  Seeta  promised  him  that 
all  the  other  monkeys  should  have  black  faces  too. 
Well,  he  went  back,  and  assembleil  all  his  army  of 
monkeys,  and  Rama  assembled  an  enormous  army  too, 
but  was  at  a loss  to  know  how  he  was  to  lead  his  army 
across  the  sea,  and  he  was  told  to  pull  up  the  neigh- 
bouring mountains  and  cast  them  into  the  sea.  Hunoo- 
man  collected  five  mountains,  each  sixty-four  miles  in 
circumference,  carrying  one  on  his  head,  one  on  each 
shoulder,  and  one  under  each  arm,  and  jfiunged  them 
into  the  sea.  Then  he  collected  all  the  stones,  and  put 
them  on  the  bank,  and  every  stone  was  marked 
Rama,  and  the  stones  fitted  into  their  places  at  once, 
and  thus  the  bridge  was  made.  Having  got  across,  the 
battle  began,  and  a more  frightful  battle  was  never 
fought.  At  last,  having  destroyed  a great  man}^  giants, 
one  came  4,000  feet  high  and  2,500  feet  round.  Rama 
at  last  managed  to  defeat  him,  and  get  possession  of 
Seeta,  and  when  he  got  into  Ramisseram,  by  some 
wonderful  means  two  shadows  appeared,  a mark  of 
guilt  of  the  deepest  dye,  and  he  was  ordered  to  offer  up 
some  being  to  appease  the  gods.  He  immediately 
offered  up  Seeta,  about  whom  he  had  made  all  this 
fight,  but  she  came  out  scathless  out  of  the  fire. 

These  corridors  are  considered  the  finest  in  the  south. 
The  door  at  the  end  marks  the  entrance  to  the  sanctuary. 
They  are  300  feet  long,  each  pillar  is  one  block  of  solid 
grey  granite.  Unfortunately,  from  its  being  white- 
washed, much  of  the  beauty  is  hidden.  If  at  any  future 
day  it  should  be  cleaned,  it  will,  of  course,  be  in  a better 
state  of  preservation  thereby. 

This  gives  an  idea  of  the  str.ange  way  the  Hindoos 
sculpture  the  pillars  in  their  temples.  The  figure  is 
nothing  but  that  of  a juggler,  and  yet  he  is  carved  out 
of  one  of  the  pillars  in  one  of  the  most  sacred  temples  in 
India.  The  side  aisle  of  the  temple  of  Ramisseram  is 
700  feet  long;  the  window  at  the  end  is  five  feet  high, 
and  gives  some  idea  of  its  length.  When  we  consider  that 
the  pillars  are  of  granite,  and  the  enormous  time  it  must 
have  taken  to  build  such  a temple,  and  carve  such  a 
wonderful  corridor,  I think  you  will  agree  wnth  me  that 
it  is  a work  which  the  world  can  hardly  excel.  Four 
thousand  feet  is  the  aggregate  length  of  the  corridors. 
The^  temple  is  situated  at  the  edge  of  the  sea,  and 
receives  the  pilgrim  after  his  long  and  toilsome  march 
of  3,000  miles  from  the  north.  Only  those  who  know 
what  Indian  travel  is  can  conceive  what  he  must  have  gone 
through ; when  he  leaves  the  Ganges  he  is  laden  with 
bottles,  one  of  which  he  is  bound  to  leave  at  every  temple 
till  he  arrives  here,  and  leaves  the  last,  and  here  he 
h hopes  for  rest.  But  he  has  no  rest  yet,  for  the  Brahmins 
take  him  to  the  sea,  and  the  actions  they  make  him 
go  through  at  daylight  are  verj’’  absurd.  Then,  be- 
tween here  and  Ceylon,  is  a long  sand-b  ink,  seven  miles 
long,  which  formerly  was  a portion  of  the  land,  and 
through  this  the  pilgrim  is  condemned  to  wade  to  a 
temple  built  on  a rock.  At  last  the  Brahmins  have 
done  with  him,  and  he  finds  rest  and  repose  here.  He 
wanders  through  the  splendid  corridor  Late  in  the 
evening — in  the  dark  night — and  knows  he  has  earned 
the  right  to  remain.  He  feels  that  he  has  insured  to 
himselt  beatitude  hereafter,  and,  he  hopes,  prosperity  in 
this  world. 

Here  we  will  leave  him,  and  turning  north  af^ain,  fol- 
io wing  the  coast-line  till  we  arrive  at  a very  small  temple 
cilled  Adavea  Covil,  but  on  first  arriving  we  hardly  know 
that  we  are  at  the  temple.  It  is  cut  out  of  nearly  the  same 
stone  we  saw  at  Tinnevelly.  Here  are  some  more  curious 
I figures,  and.  among  others  there  is  the  figure  of  Vishnu 
in  one  of  his  incarnations,  and  the  story  is  that  there 
was  a very  wicked  king  who  did  not  believe  in  a god, 


and  who  was  always  saying  that  there  was  no  such  thing 
as  a god.  He  had  a very  good  son,  who  always  told  him 
that  there  was  a god,  and  everlasting  discussions  took 
place  between  them  about  it.  At  last  one  day,  when 
the  discussion  was  very  hot,  the  father  in  a fit  of  fury 
kicked  a large  rock,  and  s.aid  “ If  there  is  a god  let  him 
come  out,  and  then  I will  believe  in  him.”  The  god 
immediately  appeared,  seized  the  unhappy  father  with 
his  many  arms,  and  made  cords  of  his  entrails.  He  is 
supposed  to  be  Vishnu  in  bis  seventh  incarnation. 

Alongside  of  these  are  two  more  pillars,  with  sculp- 
tured figures,  one  of  a woman,  supposed  to  be  a cele- 
brated dancer.  So  proud  did  she  become  of  her 
powers,  that  she  offered  to  lay  a wager  of  100  rupees 
that  no  one  could  compare  with  her  for  dancing.  The 
day  wms  appointed,  and  the  judges  assembled,  and  she 
danced  to  their  perfect  satisfaction.  There  was  a pause, 
and  everyone  w'as  wmiting  to  see  who  would  come  to  claim 
the  100  rupees,  when  the  figure  you  see  there  appeared, 
and  placing  himself  in  a certain  attitude,  challenged  the 
woman  to  do  so  too,  when  she  declared  herself  van- 
quished. lie  then  married  the  woman.  He  could  do  no 
less. 

Leaving  this  temple,  we  get  a view  in  the  distance  of 
the  beautiful  goparum,  or  gateway,  with  which  it  is 
adorned.  There  is  only  one  spot  at  which  it  is  possible 
to  get  a good  view  of  it.  It  is  justly  considered  one  of  the 
very  best  in  India,  though  rather  stout  for  its  height. 

We  now  approach  Tanjore,  the  next  richest  after 
Madura ; but  it  has  this  peculiarity,  that,  whereas  Ihe 
Madura  temple  literally  swarms  with  people,  Tanjore 
temple  is  quite  deserted.  Roaming  through  its  enor- 
mous enclosure  you  never  meet  or  see  a soul,  and 
it  always  remains  exactly  as  you  see  it  there,  with- 
out an  individual  near  it.  It  is  justly  renowned  for 
its  riches  and  beauty.  On  the  right,  under  that 
rnundapum,  is  a large  bull.  It  is  the  bull  of  Shiva,  and 
the  finest  in  the  south  of  India,  of  80  tons  weight,  and  is 
cut  from  one  single  block  of  hard  granite,  and  said  to 
have  been  brought  500  miles  in  a pilgrim’s  pocket.  The 
story  goes  that  he  came  in  the  shape  of  a pebble,  and  being 
put  there,  began  to  grow,  and  grow,  and  grow.  He 
was  in  the  habit  of  going  out  every  night  and  doing  so 
much  damage  that  Shiva  was  asked  (Shiva  always  had  a 
bull)  to  prevent  it,  and  he  drove  a nail  in  his  head,  and  he 
there  remains  fixed  for  ever.  Another  story  is  that  when 
the  English  came  they  took  it  and  stopped  his  growth. 
However,  the  fact  is  certain,  our  engineers  have  measured 
the  bull,  and  have  declared  that  that  stone  is  80  tons  in 
weight,  though  by  wdiat  means  it  came  there  is  a mys- 
tery to  everybody  ; for  probably  in  the  11th  century  it 
must  have  been  a difficult  matter  to  bring  a stone  now 
weighing  80  tons,  which  must  have  'weighed  more  before 
it  was  carved,  for  600  miles. 

The  globe  on  the  large  goparum  of  Tanjore  is  said  to 
be  a solid  block  of  stone,  and  the  only  means  known  to 
the  natives  in  the  11th  century  by  which  they  could  get 
a block  of  stone  such  a height,  was  by  an  enormous 
earthwork,  up  which  they  rolled  the  stone ; and  they 
show  you  a field  seven  miles  off,  and  actually  tell  you 
that  was  the  spot  where  the  earthwork  began.  They  say 
that  was  built  because  the  Rajah  of  Tanjore  was  in  the 
habit  of  going  to  Trichinopoly  to  worship  there,  and  one 
day  thej^  tried  to  poison  him,  so  he  said  he  would  not 
go  any  more,  and  consequently  built  that  temple. 

The  next  view  is  one  of  the  prettiest  little  bijous  to  be 
met  with.  It  is  dedicated  to  Subrymanya,  and  the 
carving  on  it  is  just  as  sharp  as  if  it  had  only  been  done 
nine  days  ago,  instead  of  in  the  11th  century.  The 
trough  is  a most  beautiful  piece  of  workmanship.  I should 
have  told  you  that  every  god  is  treated  exactly  as  a 
human  being  ; he  is  washed  and  dressed,  and  Laid  down  to 
rest,  anointed  with  oil,  and  so  on  ; and  the  oil  runs  by 
that  spout  into  the  reservoir,  where  the  pilgrims  either 
come  to  fill  their  bottles  and  carry  it  away,  or  it  is  dried 
up  by  the  sun. 

Passing  on,  we  come  within  a short  distance  of  Madras 
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to  the  Seven  Pagodas.  Nothing  excites  one’s  astonish- 
ment so  much  as  this  place.  The  rocks  have  been  carved 
here,  but  why  they  were  done,  or  by  whom,  nobody  has 
any  idea,  nor  can  anyone  form  a conception  for  what 
purpose  the  whole  work  w'as  undertaken.  Nothing  is 
finished.  No  worship  is  performed  there,  and  indeed 
the  place  is  visited  but  by  very  few.  So  wonderful  is 
the  apathy  caused  by  the  climate,  that  though  it  is 
within  a few  miles  of  Madras,  and  the  canal  enables  us  to 
go  there  in  one  night,  still  you  would  be  astonished  at 
how  very  few  have  seen  it.  The  natives  have  a story  of 
the  Cause  of  this  place  being  sculptured,  and  left  in  its 
present  state.  They  say  that  a rajah  in  some  distant 
country  got  workmen  together  to  build  a temple,  and  did 
not  intend  to  pay  anything  to  the  men.  They  en  masse 
rebelled,  rushed  to  the  sea-shore,  seized  a lot  of  boats, 
and  went  to  sea,  when  the  waves  drove  them  ashore  at 
this  spot,  and  here  fur  twelve  years  they  remained,  and 
to  keep  their  hands  in  they  amused  themselves  by 
carving  these  stones.  At  last  the  raj  .h,  finding  out 
where  they  were,  sent  an  army  and  brought  them  back. 
It  may  have  been  by  the  lajah  dying,  t)ut  that  is  the 
story  how  the  whole  thing  ceased.  Everything  is  begun 
— nothing  finished. 

Here  again  we  have  a large  rock  carved,  40  feet  long 
and  20  feet  high,  on  which  are  certain  representations, 
and  these,  it  is  said,  show  that  serpent  worship  existed 
here.  Here  is  also  a figure  which  is  a personification  of 
Vishnu.  Passing  from  here,  we  will  go  to  the  sea-shore, 
to  take  a more  general  view  of  the  whole  thing.  You 
see  the  rocks  as  they  appear  from  the  sea-shore.  The 
sides  and  backs  of  the  caves  are  carved  into  the  most 
beautiful  bas-reliefs,  one  of  which  I will  proceed  to  show 
you. 

As  we  go  in,  this  curious  carving  appears  on  the 
right.  The  story  goes  that  a certain  giant  performed 
a penance,  and  lived  for  100  years  on  water,  100  years 
standing  on  his  head,  100  jmars  with  one  leg  in  the  air, 
and  100  years  with  one  arm  in  the  air.  After  that  he 
asked  Brahma  to  grant  him  his  request.  Brahma  said 
he  would  do  so,  and  he  asked  that  he  might  be  omnipo- 
tent, and  that  no  animal  of  those  he  named  should  be 
able  to  destroy  him.  Brahma  granted  his  request,  and 
he  immediately  ascended  to  heaven  and  turned  out  all 
the  gods,  and  sent  one  this  way  and  another  that,  and 
turned  the  whole  thing  topsy-turvy.  When  Brahma 
came  to  examine  the  contract  he  found  that  a pig  had 
been  forgotten  to  be  named,  and  Shiva  wasasked  to  assume 
the  form  of  a pig  and  destroy  him.  The  next  bas-relief 
is  Vishnu,  supposed  to  be  lying  at  the  bottom  of  the  sea, 
for  it  is  said  that  when  the  Deluge  came  on,  Vishnu  was 
lying  at  the  bottom  of  the  ocean,  and  a lotus  sprung 
from  his  bod_y,  out  of  which  came  Brahma. 

The  next  bas-relief,  which  is  considered  one  of  the 
most  beautiful  in  India,  shows  the  goddess  Parvatee 
killing  the  demon  Doorga — from  which  she  afterwards 
assumed  the  name  of  Doorga.  He  came  over  Brahma 
also  in  a weak  moment  and  obtained  from  him  supreme 
Bovereignt}'.  He  turned  all  the  gods  out  of  heaven 
— the  sun  would  not  shine,  the  moon  would  not  shine, 
rivers  would  not  run,  clouds  would  not  rain,  and  every- 
thing went  wrong.  The  result  was,  the  gods  applied  to 
know  what  was  to  be  done.  Shiva  said  he  would  send 
his  wife  to  kill  the  demon.  The  demon  had  an  army  of 

100.000. 000.000  elephants,  100,000,000  chariots,  and 

10.000. 000  horses,  and  with  these  she  had  to  fight. 
But  at  the  end,  by  great  good  luck,  she  overcame  them, 
one  after  another.  The  demon  then  assumed  a man’s 
form,  with  a buffalo’s  head,  and  hurled  stones  and  moun- 
tains at  her,  but  she  advanced  too  quick  upon  him, 
hurled  her  arrow  at  him,  and  killed  him. 

Close  by  is  the  temple  on  the  edge  of  the  sea  which 
Southey  has  immortalised  in  verse.  This  temple  gave  rise 
to  the  legend  of  the  submerged  city  of  Bali,  of  which 
there  is  not  the  slightest  shadow  of  foundation.  It  is 
terribly  destroyed  by  the  sea — winds  and  waves  are  re- 
ducing it  to  ruin  as  fast  as  possible. 


Close  by  are  the  celebrated  rocks  supposed  to  be  the 
only  ruins  of  the  Budahist  temples.  There  are  five 
large  boulders  of  granite,  an  elephant  14  feet  high,  a 
lion  10  feet,  and  a large  bull,  carved  out  of  one  block  of 
this  beautiful  grey  stone. 

Before  finishing,  I must  ask  you  to  understand  what 
Indian  caste  is.  It  is  compared  to  our  society,  but  in 
reality  is  very  difl'erent  from  it.  A high  caste  man,  no 
matter  what  his  position,  though  he  may  be  a beggar  and 
perform  the  most  extraordinary  offices,  still  always  has 
the  right  of  entree  into  the  houses  of  the  richest  natives, 
and  is  welcomed  wherever  he  goes,  and  always  received 
Well.  Oil  the  other  hand,  a low  caste  man,  though  with 
millions  of  money,  is  never  allowed  to  enter  a temple. 
Among  the  high  caste  are  the  fakirs.  There  is  one,  such 
as  1 Saw  him.  He  confessed  to  me  that  water  had  never 
touched  his  body,  his  nails  had  never  been  cut,  he  had 
never  been  shaved,  and  his  hair  was  bound  up  with  rags, 
and  was  a solid  mass  of  dirt  and  filth,  and  yet  this  man 
was  received  with  open  arms  in  the  magnificent  palaces 
of  the  rich  natives,  where  he  was  always  welcome.  Such 
as  I saw  him  I show  him  to  you.  Ladies  and  gentle- 
men, 1 have  the  honour  to  wish  you  good  night. 

A Vote  of  thanks  was  then  proposed  to  Captain  Lyon, 
and  Carried  by  acclamation. 


CANTOR  LECTURES. 

The  first  lecture  of  the  first  course  of  Cantor 
Lectures  for  the  present  Session,  ‘ ‘ On  the  Practical 
Applications  of  Optics  to  the  Aids  and  Manufactures, 
and  to  Medicine,”  was  delivered  on  Monday,  Nov. 
2oth,  by  C.  Meymott  Tidy,  Esq.,  M.B.,  Joint 
Lecturer  on  Chemistry,  and  Professor  of  Medical 
Jurisprudence  at  the  London  Hospital.  After  a 
few  preliminary  observations,  the  Lecturer  said  : — 

I will  turn  on  my  electric  lamp,  which  we  shall  use 
principally  in  the  course  of  our  lectures,  and  allow  a 
beam  of  light  from  it  to  pass  through  the  room.  There  are 
two  points  to  which  I am  anxious  to  draw  your  attention 
about  the  beam  of  light  which  issues  from  the  lantern. 
The  first  fact  that  you  will  notice  is  this,  that  every  ray 
comes  out  of  our  lantern  that  can  possibly  get  out. 
And  the  second  point  is,  that  the  rays,  as  they  issue 
from  the  lantern,  appear  like  a divergent  cone  of 
light.  Y ou  see  the  rays,  as  they  pass  from  the  lantern, 
come  out  like  the  vanes  of  a fan,  the  light  being  the 
centre  from  which  the  vanes  radiate.  Those  are  the  two 
great  facts  fur  you  to  notice  with  respect  to  the  beam  of 
light  from  our  lamp. 

I need  not  tell  you  that  the  amount  of  light  given  off 
decreases  as  the  distance  from  the  source  of  light 
increases.  The  nearer  you  are  to  a light  the  more  light 
you  get.  I think  that  is  fairly  well  known.  If  you 
have  not  light  enough,  you  draw  the  candle  nearer  to 
you,  and  I think,  at  any  rate,  you  will  see  the  explana- 
tion of  this  fact  when  you  look  at  the  rays  from  our 
electric  lamp,  in  the  divergent  character  of  those 
rays.  You  noticed  the  large  space  that  was  occupied  by 
the  light  from  the  electric  lamp  when  it  was  thrown  on 
the  opposite  wall,  and  the  comparatively  small  space  that 
those  rays  occupied  nearer  the  centre  from  which  the 
light  proceeded. 

But  now  we  must  go  a step  further.  It  is  not  enough 
that  we  should  state  that  the  amount  of  light  decreases 
as  the  distance  increases  ; we  must  examine  the  exact  law 
which  regulates  this  decrease  of  light,  with  regard  to 
distance.  It  observes  a definite  law — a law  perfectly 
independent  of  the  source  of  light,  for  it  matters  not 
whether  the  light  comes  from  the  sun,  whether  it  comes 
from  our  electric  lamp,  or  whether  it  proceeds  from  a 
candle,  the  law  regulating  the  decrease  of  light  in  regard 
to  distance  is  perfectly  definite.  It  is  expressed  thus : — 
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That  the  intensity  of  the  light  diminishes  as  the  square 
of  the  distance  from  the  luminous  source  increases.  Atid 
I would  say,  with  respect  to  this  law — this  law  of  inverse 
squares — that  it  is  not  in  any  respect  peculiar  to  light,  hut 
that  it  is  a law  which  governs  all  radiant  forces.  In 
nature  there  is  a very  strange  unity  of  plan.  I jiut 
a candle,  for  instance,  one  foot  off  my  paper,  and  I get  a 
certain  amount  of  light.  I take  my  paper  two  feet  off, 
and  I have  not  half  the  light  which  I had  at  one  foot 
from  the  candle,  but  only  a quarter  of  the  light.  Or,  to 
put  it  in  another  way,  I have  a certain  amount  of  light 
from  the  lamp  at  a distance  of  say  two  yards  from  my 
paper.  I hring  the  p iper  within  one  yard  of  the  light,  and 
1 have  just  four  times  as  much  lignt  on  my  paper  as 
when  1 was  two  yards  off.  I want  to  make  that  law 
perfectly  clear,  and  I will  endeavour  to  do  so  in  another 
way.  I have  hero  the  lime-light.  I will  turn  it  on  and 
get  a beam  from  it,  as  it  will  answer  our  purpose  for  this 
experiment  better  th  m theelectric  light.  I have  here  two 
cards,  which  are  exactly  the  same  size,  about  one  foot 
square.  I will  hold  one  card  as  nearly  as  I can  half 
way  between  the  light  and  the  screen,  and  the  size  of  the 
shadow  that  I obtain  is  just  four  times  the  size  of 
the  card.  If  I hold  the  card  one  third  of  the  distance 
from  the  lamp,  I then  obtain  a shadow  nine  times  the 
size — three  times  the  size  each  way.  As  you  see,  again, 
it  is  the  square  of  the  distance.  But  this  is  the  point  I 
want  you  to  remember — when  I hold  the  card  half  way 
the  shadow  is  four  times  the  size  of  the  card,  but  the 
amount  of  light  thrown  upon  the  card  in  that  position 
would  be  the  amount  of  light  that,  in  the  other  case,  would 
be  spread  over  a part  of  the  screen  four  times  the  size  of 
the  card,  if  the  card  did  not  intercept  it — so  that,  you 
see  it  is  inversely — the  shadow  is  four  times  the  size, 
but  the  amount  of  light  is  only  one-fourth.  I hope  that 
is  quite  clear.  The  same  thing  may  be  shown  in  a variety 
of  ways.  For  instance,  if  I took  a card  four  times  the 
size  of  that  one  I used  before,  and  hold  the  small  card 
half  way  between  it  and  the  light,  you  will  find  that  the 
shadow  of  the  small  card  exactly  covers  the  large  one. 
So  much  then  for  the  law  itself. 

But  we  must  go  a little  further  than  this,  and  must 
now  examine — and  it  is  most  important  that  we  should  ; 
do  so — not  merely  the  law,  but  the  application  of  that 
law,  which  is  our  subject.  It  is  most  important  that  we 
should  be  able  to  measure  the  exact  amount  of  light  in 
a flame.  You  know  that  complaints  about  gas  are  very 
numerous.  We  are  constantly  being  told  of  the  bad 
gas,  of  the  bad  smell,  of  the  bad  light.  Some  old- 
fashioned  people  will  even  venture  to  tell  you  that  it 
does  not  give  the  light  of  a dip.  Now  I think,  bearing 
in  mind  the  law  that  I have  st  ited  to  you — the  decrease 
of  the  light,  as  the  square  of  the  distance  increases — it 
must  strike  you  that  we  put  our  gas  lights  in  a very 
ridiculous  position.  If  we  had  candles,  for  instance,  do 
you  think  we  should  put  them  up  there  at  the  top  of 
the  room  ? Do  you  think,  bearing  in  mind  this  law 
of  inverse  squares,  we  should  put  our  candles  in  our 
drawing-rooms  half  way  up  towards  the  ceiling  ? I am 
very  much  disposed  to  think  that  if  coals  continue  at 
their  present  extravagant  price,  we  shall  before  long 
be  bringing  our  gas  on  to  the  table,  and  trying  a little 
economy  in  that  way.  Noiv,  I want  to  examine,  as  fhr 
as  time  allows,  the  various  forms  of  apparatus  which 
have  been  contrived  from  time  to  time  lor  the  purpose 
of  measuring  the  relative  intensity  of  light.  They  are 
known  under  the  name  of  photometers — not  in  any  way 
a good  name.  The  fact  is,  we  can  only  measure  the 
relative  intensity  of  light,  not  the  absolute.  It  is  the 
relationship  between  one  light  and  another  that  we 
examine;  and  I must  say  this,  that  there  must  always 
be  a certain  amount  of  discrepancy  in  the  results  ; fur 
this  reason,  that  it  is  very  rarely  that  two  persons  are 
found  who  in  any  form  of  pnotometer  find  that  their 
observations  exactly  coincide.  It  seems  to  me  that  a real 
photometer  would  be  such  an  instrument  as  enabled  us  to 
examine  the  products  of  the  action  of  light;  but  in  the 


present  state  of  our  knowledge  I suppose  this  is  per- 
fectly impossible,  because,  as  I shall  endeavour  to  show 
you  in  my  third  lecture,  it  is  not  the  luminous  rays 
with  which  we  are  at  present  concerned  that  produce 
anything  like  ponderable  results. 

Now  then  for  photometers.  The  first  and  simplest 
was  that  proposed  by  that  celebrated  man,  Count  liom- 
furd.  He  measured  the  intensity  of  light  by  the  relauve 
depth  of  shadow;  and  the  way  he  did  it  was  this.  He 
took  a candle  and  a lamp,  or  any  source  of  light  that  he 
was  about  to  examine,  and  threw  a shadow  of  some  object 
on  to  a Screen  from  both  these  lights.  Each  shadow,  of 
course,  is  illuminated  by  the  opposing  light,  so  that  the 
illumination  of  the  screen  due  to  each  light  will  he  the 
same.  I have  represented  it  to  some  extent  on  this  diagram. 
Hi'i’e  is  a Candle,  and  here  is  a lamp,  and  there  is  the 
shadow  of  a stick  on  the  screen  from  both  the  lamp  and 
the  caudle.  He  takes  care  that  those  two  shadows 
should,  with  regard  to  the  depth,  be  identically  the 
same.  He  then  measures  the  distance  of  the  can  ale  from 
the  stick,  and  also  the  distance  of  the  lamp  from  the 
stick,  and  then,  in  accordance  with  this  law  of  inverse 
squares,  he  is  able  to  say  for  a certainty  the  illuminating 
power  of  that  lamp  reLttively  to  the  candle.  Forinstance, 
if  that  candle  is  one  yard  off  and  the  lamp  is  three  yards 
oil',  when  the  shadows  are  the  same,  in  obedience  to  the 
law  of  inverse  squares  the  lamp  gives  the  light  exactly 
of  nine  candles.  I have  contrived  here  a method  of 
showing  this.  I have  a transparent  paper  screen,  and  I 
have  placed  behind  it  a stick,  and  you  will  notice  I am  able 
to  throw  the  shadow  of  the  stick  by  me.ins  of  a gas-light, 
and  also  by  means  of  a candle,  on  that  screen.  You  see 
that  if  I raise  that  gas-lamp  to  its  full  height  one  of 
those  shadows  will  increase  in  intensit}’.  Now,  I will 
lower  the  gas-llame  very  much,  and  you  see  the  shadow 
of  the  Caudle  is  more  intense  than  the  shadow  from 
the  gas  flame.  Thus,  by'  the  relative  intensity  of 
shadows  Count  Romford  was  enabled,  to  a certain 
extent,  to  calculate  the  relative  intensity  of  light 
The  next  step  in  the  history  of  photometry  was 
an  instrument  designed  by'  Ritchie.  He  calculated  the 
light-giving  powers  of  the  flame,  not  by  the  depth  of 
the  shadows,  but  by'  the  intensity  of  the  illumination. 
I will  try  to  illustrate  this  method  by  a large  apparatus 
which  1 have  here,  designed  by  my  friend  Mr.  Hart. 
I have  here  two  paper  discs,  and  I place  a light  behind 
each.  Cn  the  left  we  have  a caudle,  and  on  the  right  we 
hive  a gas  lamp.  We  will  bring  them  now  both  to 
equal  distances  from  the  screens,  and  you  sue  how  very 
diU'erent  the  intensity'  of  the  illumination  appears  on  those 
two  screens.  It  is  perfectly  clear,  therefore,  that  the  gas 
lamp  on  the  right  gives  a great  deal  more  light  than  the 
candle.  Now  let  os  tiy  to  equalise  them.  What  must 
we  do  f We  bring  our  candle  nearer,  until  wo  get  it  to 
a point  where  these  two  discs  are  illuminated  as  nearly'  as 
possible  to  the  same  extent.  I gr.int  you  we  should 
probably  disagree,  a great  many'  of  us,  as  to  where  that 
point  is  exactly  situated,  and  there  is  the  difficulty  I 
mentioned  just  now,  that  y'ou  cannot  get  two  people 
to  agree  exactly.  I want  you  to  notice  the  difference 
in  the  distance  of  these  two  lights.  Let  us  suppose 
that  these  two  screens  are  illuminated  alike,  and  now, 
by  taking  down  the  screen,  and  showing  you  the  lights 
themselves,  you  see  what  a long  way  off  the  gas  lamp  is 
compared  to  the  candle,  which  is  very  near  to  the  screen. 
That  show’s  you  that  the  amount  of  light  depends  in  a 
great  measure  on  distance.  If  I measured,  as  I could 
do,  the  exact  distance  of  those  two  lights,  I should  be 
able  to  calculate  with  the  greatest  ease  possible,  very 
nearly  the  relative  amount  of  light  that  the  gas  flame 
gives  in  comparison  with  the  candle.  The  latter  is  about 
seven  inches  from  the  screen,  atid  the  canule  about  35. 

The  next  photometer  was  that  designed  by  Wheatstone, 
which  consists  of  a silvered  bead,  or  rather  a little 
convex  mirror,  placed  on  a little  disc,  and  so  con- 
trived that  it  can  be  rapidly  rotated.  If  you  hold  a 
candle  near  it  you  see  a little  picture  of  the  flame  of 
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the  candle,  a very  small  image  of  the  candle  in  the  head- 
and  when  it  is  rotated  rapiilly,  this  little  image  of  the 
candle  forms  a most  beautiful  and  most  curious  line  of 
light,  owing  to  the  power  possessed  by  the  retina  of  re- 
taining an  imago  for  some  time  after  the  object  is  re- 
moved. It  you  have  two  candles,  one  on  one  side  and 
one  on  the  other,  instead  “of  one  image  you  get  two 
images,  and  if  one  cainlle  gives  more  light  than  another, 
or  if  you  have  a lamp  on  one  side  and  a candle  on 
the  other,  the  lamp  giving  more  light  than  the 
candle,  you  get  one  of  these  little  images  when  you 
rotate  it,  very  much  more  intense  than  the  other.  This 
is  represented  on  a diagram  which  I have  here.  It  is 
a drawing  of  Wheatstone’s  photometer.  There  is  the 
little  bead,  and  there  is  the  handle  by  which  we  rotate  it, 
and  5’ou  also  see  represented  the  lines  of  light  formed 
by  the  little  bead  as  it  rotates.  They  are  represented 
there  as  one  being  more  intense  than  the  other,  and 
therefore  we  should  have  to  move  the  apparatus  near  to 
that  light  which  gives  the  less  intense  image,  and  bring  it 
to  such  a point  that  the  two  images  should  be  precisely 
the  same.  Then  on  measuring  the  distance  of  the  candle 
and  the  lamp,  and  again  bearing  in  mind  the  law  of 
inverse  squares,  w'e  are  enabled  to  tell  the  relative 
intensity  of  the  flame.  Sir  Charles  Wheatstone  suggested 
this  mode  for  the  purpose  of  studying  the  vibration  of 
rods  in  that  marvellous  instrument  of  his  which  we  know 
as  the  kaleidophone. 

I now  pass  on  to  another  photometer  of  more  value, 
for,  I am  sorry  say,  these  are  not  of  very  much  practical 
use  ; they  are  difficult  to  manage,  and,  as  I said  be- 
fore, there  is  a great  deal  of  disagreement  betw’een 
people  as  to  when  the  light  is  placed  at  such  a point  that 
the  illumination  on  the  one  hand,  or  the  shadow  on  the 
other,  are  identical.  We  come  now'  to  the  photometer 
of  Bunsen.  When  you  take  a piece  of  paper  and  make 
a grease  spot  upon  it,  and  then  place  a light  in  front  of 
that  grease  spot,  you  seem  to  see  the  grease  spot  as  a 
dark  spot  on  a light  ground  ; hut  if,  instead  of  that,  you 
place  the  candle  behind  the  grease  spot,  you  see  it  as  a 
light  spot  on  a dark  ground.  Thus  you  see  the  dif- 
ference between  reflected  and  transmitted  light.  Now, 
supposing  I have  exactly  the  same  amount  of  light  on 
each  side  of  that  grease  spot,  I should  not  see  it  at  all. 
That  is  Bunsen’s  photometer  ; and  I must  toll  you  that 
this  is  the  form  of  photometer  that  is  ordinarily  em- 
ployed now-a-days,  or  some  modification  of  it,  in  testing 
gas.  I have  here,  by  the  kindness  of  Mr.  Sugg,  one  of 
the  Bunsen  photometers,  wffiich  you  ma}'  see  in  all  its 
details.  It  is  a form  which  has  been  improved  and 
modified  by  my  colleague  and  friend,  Dr.  Lethehy.  It 
consists  of  a running  car,  carrying  a piece  of  paper  with 
a grease  spot  on  the  middle  and  two  little  mirrors,  one 
on  each  side,  by  which  you  are  enabled  to  see  both 
sides  of  the  p>aper.  But  I will  show  it  you  in  a different 
way,  and  on  a somewhat  larger  scale.  Here  I have  a 
long  piece  of  hoard,  and  a large  model  of  Bunsen’s 
photometer ; you  see  the  grease  spot  in  the  centre. 
This  apparatus  fits  on  the  board  so  that  it  will  move 
along  freel}'.  On  each  side  tliere  is  a large  mirror,  by 
■which  you  can  see  the  exact  state  of  the  paper  on  both 
sides.  Now  lam  about  to  iluminate  this  on  the  one  side 
with  the  lime  light,  and  on  the  other  with  the  electric 
light,  and  I want  you  to  see  whether  we  can  calculate, 
on  a somewhat  large  scale,  the  illuminating  power  of  our 
two  lights.  You  see  at  once,  when  it  is  in  the  centre 
of  the  plank  between  the  two  lights,  how  much  more 
intense  the  electric  light  is  than  the  lime  light,  so  that  I 
have  to  move  it  a very  long  way  before  the  grease  spot 
disappears.  I cannot  get  it  to  disa)ipear  entirely,  for 
you  Cannot,  on  this  large  scale,  perform  the  experiment 
exactly,  hut  you  see  the  princijde  ■well  illustrated. 
You  see  in  one  mirror  the  reflection  from  one  light, 
and  in  the  other  the  rcfleotioTi  from  the  other ; 
and  when  you  lose  this  spot  altogether,  and  nothing  more 
is  seen  than  the  reflection  of  a plain  piece  of  paper,  then 
it  is  that  the  point  is  reached  at  ■which  the  same  amount 


of  light  exists  on  both  sides  of  the  paper.  There  are 
several  other  forms  of  this  photometer.  Our  standard 
in  gas  testing  is  a sperm  candle  burning  at  the  rate  of 
120  grains  per  hour.  Mr.  Crookes  proposed  a lamp, 
because  ic  was  perfectly  certain  that  candles  are  often 
very  unsatisafetory  in  practical  working,  and  that  it  is 
very  difficult  to  obtain  candles  that  burn  acouratelj'. 
Therefore  Mr.  Crookes  pi’oposed  burning  a mixture  of 
five  parts  of  alcohol  and  one  of  benzol,  both  of  a 
given  specific  gravity,  for  comparison.  No  doubt  the 
idea  was  a good  one,  but  alas  for  the  imperfection 
of  all  things  human,  if  the  fluid  of  the  lamp  was 
thus  rendered  invariable,  how  enormously  difficult, 
how  practically  impossible,  it  is  to  construct  a lamp  the 
light  of  which  should  he  invariable,  and  it  is  no  use 
having  the  fluid  invariable  unless  you  have  the  lamp  in- 
variable too.  Several  other  things  have  been  proposed 
from  time  to  time  for  photometers,  as,  for  example,  allow- 
ing light  to  pass  through  a certain  number  of  glasses, 
the  amount  of  light  being  determined  by  the  number  of 
glasses  through  which  it  would  pass.  Here  are  a num- 
ber of  pieces  of  red  glass,  of  different  length,  and  you 
might  be  able  to  seethe  light  of  a candle  through  six  of 
them,  hut  not  through  seven.  That  of  course  might  he 
made  a mode  of  testing  illuminating  power.  I may 
say  also  that  polarised  light  has  been  suggested  for 
photometric  purposes,  hut  I hope  to  describe  the  method 
of  testing  the  illuminating  power  by  means  of  polarised 
light  in  another  lecture. 

I suppose  a tallow  candle  was  the  first  kind  of  beacon- 
light  ever  used.  For  half  a century  after  the  Eddy- 
stone  Lighthouse  was  built,  twenty- four  candles  were 
the  only  light  emjfloyed.  Then  we  read  of  blazing 
faggots  of  wood,  burned  in  an  open  chaffer ; then  of 
open  coal  fires  ; and  here  is  a diagram,  taken  from  a very 
old  boolc,  showing  how  it  was  used  at  the  Isle  of  May, 
just  at  the  entrance  of  the  Frith  of  Forth,  up  to  1816. 
Here  you  see  the  coal  for  the  fire  being  drawn  up  in 
baskets.  But  these  methods  were  inconvenient.  No 
light  was  ever  visible  in  the  direction  in  which  it 
was  most  wanted,  because  of  the  wind  blowing  ; and  any 
light  that  did  show  was  best  seen  on  the  land  or  in 
the  sky,  where  there  was  no  occasion  for  it.  Then  what 
did  science  do  ? A given  light  being  taken,  science 
could  not  increase  the  quantity  of  light,  hut  it  could 
direct  those  rays  which  when  in  a wrong  direction 
into  a right  one.  A candle,  for  instance,  is  in  a win- 
dow ; I cannot  increase  the  quantity  of  light  given  by 
that  candle,  but  inasmuch  as  its  ra5'S  are  being  given 
off  in  every  direction,  I can  take  the  rays  that  are 
on  the  side  where  they  are  not  wanted,  and  make  them 
go  in  a direction  whei'e  they  are  wanted.  This  is  what 
science  can  do. 

If  I allow  a light  to  fall  upon  a mirror,  you  know 
very  well  that  that  light  is  driven  hack,  just  as  in  the 
case  of  a billiard  hall,  which  rebounds  when  it  strikes 
against  the  table.  Thus  I allow  a beam  from  my 
electric  lamp  to  fall  upon  this  mirror,  and,  as  you  see, 
the  light  darts  off  into  another  part  of  the  room. 
That  is  the  old  Jack  o’Lantern.  There  is  the  reflection 
of  the  light,  ami  I need  not  tell  you  that  the  law  of 
reflection  is  that  the  angle  of  incidence,  or  the  angle 
that  the  incident  ray  makes  with  the  perpendicular, 
is  equal  to  the  angle  that  the  ray  of  reflected  light 
makes  with  the  perpendicular. 

Now  there  are  different  kinds  of  mirrors.  I have  just 
used  an  ordinary  plain  mirror,  and  you  saw  how  the 
light  was  driven  off.  But  if  I take  a different  kind  of 
mirror — a convex  mirror — notice  how  the  rays  will  be 
spread  out,  and  what  a large  surface  I can  illuminate — 
in  fact,  nearly  the  whole  room.  That  convex  mirror 
spreads  the  rays  out ; drives  them  apart.  But  suppose 
I take  another  form  of  mirror  ; as  for  instance,  this 
concave  mirror.  In  this  case  I get  a squeezing  of  the 
rays  together  into  a focus.  Thus,  you  see,  the  rays  from 
a concave  mirror  are  squeezed  together  in  a most 
beautiful  manner,  whereas,  with  a convex  mirror,  they 
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are  spread  out.  Bat  remember,  when  these  rays  come 
to  a focus,  as  they  do  with  the  concave  mirror,  they 
then  spread  out  again  ; there  is  a divergence  after  they 
have  met. 

I have  already  pointed  out  that  the  loss  of  light  is  due 
to  the  divcryence  of  the  rays  ; that  is  to  say,  to  the  rays 
spreading  out ; and  it  is  because  the  rays  spread  out 
that  we  have  such  a loss  of  light  at  a distance.  What 
we  want  to  do  is  to  get  the  rays  sent  off  parallel — 
neither  diverging  nor  converging  ; and  this  is  effected 
by  another  kind  of  mirror,  termed  a parabolic  reflector. 
This  is  a concave  mirror,  whose  surface  is  generated 
by  the  revolution  of  the  arc  of  a parabola  about 
its  axis.  Here  is  one  of  these  reflectors,  and  you 
see  it  is  very  different  to  an  ordinary  concave 
mirror.  In  fact,  it  is  very  much  more  concave  than 
our  concave  reflector.  This  has  the  property  of  sending 
the  rays  parallel,  as  you  see  illustrated  in  the  case 
of  a candle  on  this  diagram.  Here  is  a candle  with  its 
rays  being  given  off  in  all  directions,  and  this  parabolic 
reflector  takes  all  the  rays  given  off  on  one  side,  and  sends 
them  off  parallel.  That  is  the  great  point.  You  see, 
therefore,  that,  inasmuch  as  the  principal  cause  of  light 
being  weakened  is  the  divergence  of  the  luminous  rays, 
by  the  use  of  this  parabolic  reflector  we  can,  to  a certain 
extent,  at  any  rate,  destroy  that  divergence.  We  have 
brought  the  rays  parallel,  and,  as  a matter  of  necessity, 
we  shall  maintain,  to  a far  greater  distance,  the  intensity 
of  the  light.  I have  several  parabolic  reflectors  on  the 
table,  which  have  been  kindly  lent  by  the  Nickel 
Plating  Company.  It  is  stated  that  nickel  when  plated 
does  not  oxidise  so  readily  as  other  metals,  and  certainly' 
these  are  very  beautiful  specimens. 

Now  we  have  to  take  another  law  of  light,  and  it  is 
one  of  great  importance.  Those  mateiials  which  allow 
of  a ray  of  light  passing  through  them  we  call  trans- 
parent ; but  when  it  passes  obliquely  from  one  medium 
to  another  it  is  bent  out  of  its  course ; and  we  know  this 
resiilt  by  the  name  of  the  refraction  of  light.  Not  when 
it  passes  straight  through,  as  I will  show  you  directly', 
but  when  it  passes  obliquely  from  one  medium  to  another, 
then  we  get  this  peculiar  effect  which  is  called  refraction. 
I will  endeavour  to  throw  upon  the  screen,  with  our  lime- 
light, a picture  of  an  arrow.  “ As  straight  as  an  arrow  ” 
is  a proverb.  I think,  therefore,  we  cannot  suggest  any'- 
thing  better  to  illustrate  our  law  of  I'el’raction.  Now  I 
will  place  a piece  of  glass  in  front  of  this  arrow,  per- 
fectly flat,  so  that  the  light  comes  through  it  perfectly 
straight.  You  see  that  there  is  no  deviation  of  the 
arrow.  Now  I will  so  place  the  piece  of  glass  that  the 
light  comes  through  it  obliquely,  and  y'ou  notice  at  once 
how  the  arrow  gets  out  of  its  true  course — it  is  almost 
entirely  divided  or  broken.  That  is  a very  good  illustra- 
tion of  optical  refraction.  The  light  striking  that  piece 
of  glass  at  an  angle  is  bent  out  of  its  path,  and  thus 
divides  the  arrow,  which,  by  bringing  the  glass  square 
to  the  lamp  again,  I can  at  once  restore  to  its  proper- 
straight  appearance. 

Now  I want  to  show  you  another  instrument  which 
is  a very  important  one  for  refracting  purposes,  but  in 
this  case,  instead  of  the  picture  of  an  arrow,  I will  throw 
upon  the  screen  a small  slit  of  light.  This  is  an  instru- 
ment which  is  called  a prism — a piece  of  glass  having 
three  sides.  I bring  that  into  the  path  of  the  rays,  and 
what  will  happen  ? My  slit  of  light  will  instantly'  dis- 
appear, and  by  changing  the  position  of  my  lens  I find 
it  IS  much  higher  up,  right  above  the  top  of  the  screen. 
If  I take  the  prism  away  I get  the  slit  once  more  on  the 
screen  in  the  first  position. 

From  this  prism,  which,  as  y'OU  see,  is  a refracting  in- 
strument, we  are  able  to  build  up  a variety  of  lenses. 
For  instance,  if  I take  two  prisms,  and  hold  them  base  to 
base,  and  if  I make  the  surfaces  curved,  I produce  a 
double  convex  lens,  and  you  are,  therefore,  to  regard  a 
double  convex  lens  as  two  prisms  base  to  base.  If,  on  the 
other  hand,  I place  them  edge  to  edge,  and  then  curve 
the  surfaces,  I produce  a double  concave  lens.  Either 


way  lenses  are  combinations  of  prisms,  and  inasmuch  as 
a prism  is  a refracting  instrument,  it  follows  that  lenses 
also  are  refracting  instruments.  That  is  one  point  at 
which  I wish  to  arrive. 

Now  the  lens  is,  of  all  instruments  at  our  disposal,  the 
most  powerful  with  which  we  are  acquainted  for  sending 
ray's  in  the  direction  in  which  we  want  them  to  travel ; 
infinitely  more  powerful  than  our  reflector.  For  instance, 
if  I bring  tho  electric  lamp  in  front  of  the  screen,  and 
place  in  front  of  it  a large  lens,  I shall  be  able  with 
no  very  great  difficulty  to  build  up  an  image  of  tho 
light  that  we  are  using.  Or  I may  do  the  same  thing  in 
a much  simpler  way.  For  instance,  I may  take  an 
ordinary  lens,  such  as  I have  here,  and  build  upon  the 
screen  an  imago  of  the  flame  of  the  candle,  in  front  of 
which  I h dd  it.  Here  we  have  the  lens  gathering  to- 
gether the  rays  which  are  being  given  off  from  the 
candle — a portion  of  them  rather — and  forming  them 
into  an  image  of  tho  candle  on  the  screen.  You  thus  see 
what  a powerful  means  the  lens  is  of  taking  the  rays 
that  would  otherwise  be  lost,  and  making  them  travel  in 
the  direction  w'e  wish.  I -n'ill  givey'ou  one  more  illustra- 
tion employing  a photogr-aph  on  glass  which  has  been  sent 
me  by  a somewhat  celebrated  photographer.  Placing  it 
in  the  lantern  and  throwing  a light  upon  it  we  can, 
by  means  of  a lens  held  in  front  of  the  photograph, 
so  guide  all  the  rays  of  light  as  to  build  up  on  the  screen 
a beautiful,  exact,  and  magnified  image  of  the  photograph 
in  which  every'  line  and  shade  is  duly  represented. 

This  shows  the  power  of  the  lens  in  directing  the 
ray's  of  light  as  if  they'  were  our  slaves.  The  practical 
applications  of  the  lens  to  different  forms  of  lighthouses 
and  such  like,  and  in  particular  to  medical  purposes,  I 
propose  to  bring  before  you  in  my'  ne.xt  lecture. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offioes  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  Loudon,  W.,  Major-General  Scott,  C.B., 
secretary. 

Her  Majesty’s  Commissioners  have  resolved  to  include 
in  each  Annual  Ex’nibition  of  the  Fine  Arts  a represen- 
tation of  the  works  of  one  or  more  artists  who  have  died 
in  the  preceding  ten  years.  Special  space  will  be  set 
apart  for  such  a representation.  It  is  resolved  that  the 
works  of  Messrs.  Phillip  and  Creswick  shall  be  exhibited 
in  1873. 

The  second  meeting  of  the  Committee  for  Utensils  for 
Drinking,  and  Implements  for  the  use  ot  Tobacco,  &c., 
was  held  at  Gore-lodge,  on  Thursday,  19th  December, 
1872.  Numerous  applications  to  lend  ancient  objects 
were  read,  and  a recommendation  was  made  to  invite  the 
contribution  of  modern  utensils  of  a new  character,  and 
specially  suitable  for  difterent  wines,  liquors,  &c.  Tho 
following  gentlemen  were  present: — Mr.  W.  Bragge, 
Mr.  Soden  Smith,  Dr.  Thudichum  ; Mr.  John  Evans  in 
the  chair.  Mr.  II.  Cole,  C.B.,  attended  on  behalf  of  her 
Majesty’s  Commissioners,  and  Lieutenant  H.  H.  Cole, 
R.A.,  was  present. 


The  governors  of  the  Southern  American  States 

have  recently  held  a convention  at  Atlanta,  Georgia,  to  pro- 
mote the  construction  of  a continuous  line  of  water  cotiimuni- 
oation,  by  natural  and  artificial  channeD,  from  St.  Louis, 
Missouri,  to  Savannah,  Georgia,  a distance  of  about  1,300 
miles. 

The  question  of  coal  explorations  continues  to 
excite  a good  deal  of  interest  in  Victoria.  The  Argentine 
Ivepublic  has  .also  offered  a reward  of  2.7,000  dollars  for  the 
discovery  of  a workable  seam  of  coal. 
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EXHIBITIONS. 


Exhibition  at  Milan. — The  National  Industrial 
Association  propose  holding  an  Exhibition  at  Milan  next 
year.  The  prograiniiie  is  not  yet  published,  but  it  is 
probable  that  it  will  embrace  silk,  woollen,  and  cotton 
manufactures. 

Vienna  Exhibition. — We  understand  that  a recent 
decree  of  the  Austro-Hungarian  Government  will  set  at 
rest  the  doubts  that  have  been  entertained  in  many 
quarters  as  to  the  danger  of  new  inventions,  not  pro- 
tected by  patent  rights,  being  pirated  or  imitated.  The 
director-general  of  the  Exhibition  is  authorised  and 
instructed  to  issue  special  certificates  to  exhibitors — 
certain  stipulated  formalities  having  been  complied  with 
— which  shall  secure  to  them  all  the  legal  privileges  and 
protection  required. 


THE  “CHOPPER”  PRINTING  MACHINE. 

In  the  recent  report  on  printing  machines  in  the 
International  Exhibition,  published  in  the  Journal,  we 
gave  an  engraving  of  this  machine,  hut  owing  to  the 
inventor’s  not  having  sent  in  to  us  full  particulars,  we 
did  not  give  a detailed  description  of  it.  We  therefore 
supplement  the  report  by  the  following  particulars,  lately 
received: — The  objections  urged  by  printeis  against  the 
platen  machines  already  in  use,  are,  that  they  are  com- 
plicated in  construction  and  fragile  in  build ; and, 
further,  that  they  do  not  give  a perfectly  flat  impression, 
inasmuch  as  the  type-bed  has  a segmental  circular 
movement  to  the  platen.  The  “ Cropper  ” machine  is 
intended  to  dispose  of  these  objectionable  features.  The 
platen  is  in  a vertical  position,  and  is  a fixture,  so  that 
it  gives  a resisting  power  at  the  moment  of  impression. 
The  tympan,  which  is  pivotted  on  the  upper  edge  of  the 
platen,  rises  to  be  fed,  and  falls  against  the  platen  to 
receive  the  impression.  The  type-bed  is  carried  forward 
in  parallel  horizf)ntal  slides  ; the  impression,  therefore, 
must  be  perfectly  flat.  The  impression  screws  are  in 
front  of  the  operator.  A new  ink-duct  is  also  applied 
to  this  machine.  It  is  regulated  by  a single  screw,  and 
supplies  the  ink  only  to  the  edge  of  the  ink-disc. 


VOYAGE  OF  THE  “CHALLENGER.” 

As  very  little  has  yet  been  extensively  published  about 
the  exploring  ship  ChuUenf/er,  and  the  objects  which  it  is 
hoped  will  be  attained  by  her  voyage,  perhaps  the 
following  description  of  her  may  not  be  out  of  place.  It 
is  extracted  from  a very  interesting  article  on  the  sub- 
ject in  Ocean  Highways,  to  which  we  may  refer  those  who 
wish  for  further  details. 

Of  the  ship  itself,  we  learn  that : — 

“On  the  main-deck,  the  captain’s  usual  after-cabin  is 
divided  equally  in  two,  fore  and  aft,  one  side  being  de- 
voted to  the  director  as  his  private  cabin,  the  other  being 
that  of  the  captain  ; from  these  a ladder  descends  to  the 
genera]  mess-room.  Before  the  private  cabins  is  the 
captain’s  state  cabin,  outside  of  which  is  the  aiialysing- 
room  and  the  commander’s  cabin  on  the  port-side, 
corresponding  to  which,  on  the  opposite  side,  is  the 
chart-room  and  the  cabin  of  the  navig.ating-lieutenant. 
Further  forwai  d,  and  separated  from  these  last,  are,  on 
one  side,  two  photograjihing- rooms  and  a cabin  for  one 
of  the  scienlific  staff,  and  on  the  other  side  a chemical 
laboratory  and  an  olllcers’  bath-room.  On  the  lower 
deck  aft  is  the  general  me.ss-room,  flanked  on  either  side 
by  officers’  cabins,  as  is  usual  ; and  outside  the  mess- 
room,  on  either  side,  are  cabins  and  mess-rooms  for 


engineers  and  warrant  officers  as  far  forward  as  the 
engine-room  hatch.  The  magazines,  instead  of  being 
devoted  to  the  usual  ‘vile  compound,’ are  dedicated  to 
more  peaceful  uses,  although  one  of  them  will  contain  a 
scarcely  less  dangerous  article  than  gunpowder  itself,  in 
600  gallons  of  alcohol ; the  after-magazine  being  filled 
with  about  a hundred- and-twenty  thousand  fathoms  of 
line  for  sounding  and  other  purposes,  that  for  sounding 
being  made  of  the  best  Italian  hemp,  which,  although 
onlj^  eight-tenths  of  an  inch  in  circumference,  is  capable 
of  bearing  a strain  of  half-a-ton.  The  sinkers  lie 
stowed  well  down,  in  the  shape  of  600  iron  castings,  of 
one  hundred-weight  each,  and  sixty  leads  of  the  same 
weight,  fitted  with  cups  or  tubes  for  bringing  up  bottom 
specimens.” 

As  to  the  scientific  outfit,  as  it  may  he  termed,  of  the 
ship,  “ for  hydrography,  she  is  furnished  as  if  she  was 
solely  intended  for  surveying,  the  supply  of  instruments 
being  ample  to  meet  all  requirements  and  casualties. 
For  deep-sea  investigation,  the  line  and  weights  are 
enumerated  above,  the  iron  sinkers  being  for  the  disen- 
gaging apparatus  and  very  deep  water.  They  are  used 
thus: — Each  sinker  is  perforated,  and  is  cast  so  that  two, 
three,  or  four  can  be  used,  according  to  the  supposed 
depth,  current,  &c.  ; a rod,  having  a tube  at  the  lower 
end  and  a stiff  spring  near  the  upper  end,  is  passed 
through  the  sinkers,  and  by  means  of  an  iron  ring,  with 
wire  attached,  is  suspended  to  a button  which  passes 
through  the  spring  ; the  weight  of  the  sinkers  keeping 
the  spring  back.  As  soon  as  the  wire  is  slackened  by  the 
weights  striking  the  ground,  it  is  thrown  off  the  button 
by  the  spring,  and  the  rod  drawn  hack,  leaving  the 
w'eights.  A butterfly  valve  at  the  lower  end  of  the  tube 
retains  the  bottom  specimen  forced  into  it.  The  leads 
are  fitted  with  a short  tube  with  valve,  or  a cup  with 
cover,  for  moderate  depths,  say  under  1,600  fathoms,  and 
are  brought  up.  To  prevent  loss  of  leads  and  lines,  a 
number  of  india-rubber  accumulators  are  furnished, 
each  being  five  feet  long,  and  capable  of  extending  to 
twelve  feet,  with  a strain  of  about  fifty  pounds.  A 
number  of  these  are  arranged  in  accordance  with  the 
strength  of  the  line  and  the  strain,  so  that,  when  in 
heaving-in,  the  ship  suddenly  rises  to  the  sea,  the  strain 
does  not  come  on  the  line  until  the  accumulators  are  at 
their  full  tension,  and  in  falling  to  the  sea  they  acquire 
their  normal  position ; they  are  also  useful  as  a dyna- 
mometer. A drum  and  wire,  as  suggested  for  deep 
soundings  by  Sir  William  Thomson,  is  also  on  board, 
the  mode  of  measuring  the  depth  being  by  registering 
dials  connected  with  the  wire  as  it  runs  out.  Should 
this  mode  of  obtaining  the  depth  prove  successful,  a 
great  advance  will  have  been  made  towards  perfection 
in  the  mode  of  sounding,  as  the  friction  of  the  wire  in 
passing  through  the  water  is  comparatively  nil.  Another 
instrument  for  ascertaining  the  depth  of  the  water  irre- 
spective of  the  quantity  of  line  out,  has  been  devised  by 
Mr.  Buchanan,  and  as  it  differs  from  the  pressure guages 
hitherto  tried,  and  which  have  proved  failures,  we  wiU 
describe  it.  A large  bulb  and  stem,  similar  in  form  to 
the  full  bulb  and  stem  of  the  deep-sea  thermometer,  is 
filled  with  water  freed  from  air  as  much  as  possible,  and 
the  stem  fits  telescopically  into  another  stem  about  an 
inch  long.  At  the  lower  end  of  this  short  stem  is  a 
round  bulb  filled  with  mercury,  the  water  and  mercury 
joining.  The  two  stems  are  kept  together  by  tight 
india-rubber  tubing,  the  elasticity  of  which  enables  the 
smaller  tube  to  move  in  and  out  sufficiently  to  meet  the 
requirements  of  the  increase  in  bulk  of  the  liquids  on  an 
increase  of  temperature,  and  the  contrary.  A steel  indi- 
cator with  frictional  bars  is  within  the  tube,  as  in  the 
thermometer.  When  pressure  is  applied,  the  denser 
liquid,  mercury,  compresses  the  water  and  raises  the 
indicator.  The  instrument  has  been  tried  in  Loch 
Lomond,  and  also  to  a high  pressure  in  the  cylinder  of 
a hydraulic  press,  and  found  to  act  well.  A scale  is 
engraved  on  the  tube,  the  value  of  which  has  to  be 
ascertained  by  actual  experiments  for  depth,  and  also 
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I for  correction  for  temperature.  Ws  believe  another 
I gentleman  is  also  preparing  one  on  another  principle, 
which,  it  is  much  to  be  hoped,  will  be  ready  for  the 
4 Challenger,  as  the  importance  of  being  able  to  ascer- 
tain the  depth,  irrespective  of  the  measured  line,  cannot 
be  over  estimated  where  strong  currents  j)revail,  as  in 
the  Gulf-stream. 

“ For  sub-current  observations  a quantity  of  small  line 
and  wire  is  supplied.  The  current-drag,  being  suspended 
by  the  line  or  wire,  is  sunk  to  the  required  depth  and  the 
line  attached  to  a tloat,  b}'  which  means  the  direction  and 
force  of  the  current  is  observed. 

I “Wo  have  already  alluded  to  the  self-registering  maxi- 
mum and  minimum  thermometers.  These  are  constructed 
by  Mr.  Casella,  from  a design  by  the  late  Dr.  W.  A. 
Miller,  F.R.S.,  who,  by  covering  the  full  bulb  with  an 
outer  glass  casing,  nearly  filled  with  alcohol,  removed  the 
pressure  from  the  full  bulb,  and  reduced  the  error  by 
pressure  to  so  small  a quantity  as  to  render  the  instru- 
ment almost  perfect.  Three  dozen  of  these  valuable — 
nay  invaluable — instruments  are  supplied. 

“In  addition  to  these  thermometers  there  is  an  apparatus 
devised  by  Mr.  Siemens,  F.R.S.,  and  called  a ‘ differ- 
ential thermometer,’  for  observing  the  temperature  of 
the  water  at  the  various  depths  on  board  the  ship.  The 
nature  of  its  action  is  not  easy  to  explain ; but  depending 
as  it  does,  on  two  insulated  wires  and  the  indication  of 
a delicate  galvanometer,  it  is  to  be  feared  that,  however 
perfect  in  principle,  it  is  scarcely  adapted  for  shipboard, 
except  maybe  in  the  very  calmest  weather. 

“The  difficulty  of  procuring  water  from  great  depths 
for  analytical  purposes  is  very  great.  This  is  obvious,  for 
any  vessel  sent  down  3,00t)  fathoms  for  water  would 
have  to  bear  an  outward  pressure  of  upwards  of  three 
and  a half  tons  to  the  square  inch  on  being  brought  to 
the  surface  (sufficient  to  perforate  the  brass),  and,  with- 
out it  can  be  so  brought  up,  the  conditions  for  chemically 
testing  are  not  the  same,  as  by  the  very  expansion, 
portions  of  the  gases  may  escape  as  the  pressure  lessens 
in  coming  up ; and,  although  we  may  be  enabled  to 
obtain  the  water,  there  will  still  be  a doubt  of  its  con- 
stituent parts.  Fur  the  purpose  of  procuring  this  water 
from  great  depths,  three  kinds  of  instruments  have  been 
devised ; one  is  simply  a brass  vessel  with  a valve  or 
I plug  at  either  end,  which  are  kept  open,  allowing  the 
i water  a free  passage  through  on  going  down,  but  closing 
I directly  the  instrument  is  drawn  the  other  way.  Another 
I is  an  ingenious  invention  of  Mr.  Bach  man— it  is  a brass 
I tube  with  a tap  at  each  end,  which  is  open  on  going 
1 down,  but  are  simultaneously  closed  by  means  of  pres- 
i sure  on  a plate  attached  to  a connecting  rod  of  the  taps 
I when  hauled  the  other  way,  and  when  the  pressure 
exercised  on  the  plate  has  been  sufficient  to  close  the 
1 taps,  it  falls,  and  thus  prevents  further  resistance  in  com- 
ing to  the  surface.  Provision  is  made  for  expansion  on 
!!  decrease  of  pressure. 

“About  three  dozen  dredges,  of  various  sizes,  for  deep 
and  shallow  water,  are  on  board,  and  a large  quantity  of 
whale-line  for  dredge-ropes.  Accumulators  are  also  tilted 
as  for  the  deep  sea-line,  to  prevent  the  sudden  jerk,  by 
fouling  a rock,  carrying  away  the  line,  and  stages  are 
' fitted  purposely  for  working  them.  A donkey-engine 
I heaves  in  both  dredges  and  sounding-line. 

“ Mr.  Mosely  has  consulted  one  of  the  best  authorities 
> on  fishing  in  England  (Dr.  Ilearder,  of  Plymouth),  in 
regard  to  nets  and  general  fishing  apparatus,  and  has 
beensupplied  by  him  with  trammel,  trawl,  shrimp,  prawn, 
jj  and  draw-nets  of  the  best  construction ; also  with  lobster 
III  pots,  fishing  lines  of  all  sizes,  and  every  tempting  species 

Iof  artificial  bait.  Harpoons,  fish  grains,  bird-nets,  bags, 
and  cages  ; butterfiy  and  bat  nets  ; traps  for  hawks, 
foxes,  rabbits,  rats,  and  mice.  Wardian  cases  for  send- 
1 I ing  live  plants  home,  and  hundredweights  of  paper  for 
I 1 preserving  them  dry,  have  also  been  procured  ; and  were 
j j we  to  follow  the  list  of  implements  and  stores  for  pre- 

, ' serving  the  animal  and  vegetable  world,  we  should 
J ' require  another  edition  of  the  ‘ Highways  ’ to  complete 


it.  The  list  of  articles  furnished  for  the  chemical  labora- 
tory would  in  itself  nearly  fill  a page  with  its  baths, 
retorts,  combustion  tubes,  analytical  apparatus,  &c. 
Bottles  and  tubes  are  provided  by  the  thousand,  and 
labels  hy  tens  of  thousands.” 

The  ship  is  commanded  by  Captain  Nares,  an  officer 
of  experience  in  Arctic  exploration  and  in  surveying 
work.  The  scientific  staff  is  composed  of  Professor 
Wyville  Thompson,  F.R.S.,  at  the  head  of  the  expedi- 
tion ; Mr.  H.  N.  Mosely,  M.A.  ; Dr.  Von  Willempes 
Suhm  and  Mr.  John  Murray,  naturalists ; Mr.  Buchanan, 
chemist ; and  Mr.  Wild,  artist. 


THE  LAVENDER  COUNTRY. 

Some  short  time  since,  a very  interesting  account  of 
the  growth  of  lavender  in  England  was  published  in 
the  Journal  of  Apijlied  Sc'ence.  As  this  forms  quite 
a special  industry,  and  one  which  has  had  very  little 
attention  ever  paid  to  it,  it  may  be  worth  while  to  extract 
some  passages  from  the  article  in  question. 

It  seems  that  the  lavender  country  lies  in  Surrey, 
about  Wallington.  The  plant  has  also  been  grown  in 
Cambridgeshire,  but  nowhere  else  in  England  with  much 
success.  In  the  Surrey  district,  there  are  about  350 
acres  of  land  devoted  to  lavender.  Only  a moderate  ap- 
plication of  manure  is  necessary  at  the  outset  in  the 
autumn,  when  the  planting  takes  place ; and,  after  the 
first  year’s  harvesting,  the  plants  have  grown  to  such 
dimensions  that  every  other  row  has  to  be  taken  out,  and 
every  other  plant  in  the  row  that  remains.  The  three 
years’  growth  are  the  first  to  come  to  maturity’,  and  then 
the  second,  and  then  the  third.  The  harvest  takes  place 
in  August.  'The  cutting,  which  is  done  by  the  sickle, 
appears  an  art  of  itself,  which  affects  the  crop  in  the 
future  year.  The  labourers  are  followed  by  women  and 
girls,  who  immediately  pack  and  tie  the  lavender  up  in 
mats,  to  protect  it  from  the  rays  of  the  sun,  or  otherwise 
the  quantity'  of  oil  to  be  extracted  would  be  reduced 
before  it  could  be  taken  in  hand  at  the  distillery’.  The 
distillery  process  is  carried  on  upon  the  spot.  Beneath  a 
brick-built  shed  stands  a row  of  stills, 'with  what  ai'e  called 
worm-tubs  attached  to  each  still.  Upou  the  grouiid-llour 
the  furnaces  are  being  attended,  and  the  percolator 
watc.hed,  as  a trickliug  noise  indicates  that  the  oil  is 
being  extracted  by  the  process  going  on.  Above  the 
furnaces  are  the  stills,  of  dimensions  sufficient  either  to 
contain  half  a ton  or  a ton  weight  of  herbs,  and  the  buildj 
ing  is  spacious  enough  to  admit  of  carts  being  driven 
in  for  the  purpose  of  unloading.  'The  still  is  tilled 
thrice  in  four-and-twenty  hours,  namely,  eight  hours  to 
a run.  'The  men  get  upon  the  upper  fioor,  remove  the 
still-head  by  a lever,  then  take  the  lavender  from  the 
mats  and  tread  the  stalks  down  with  their  feet  until  the 
copper  is  tightly  filled  to  the  brim.  Liquor  at  boiling- 
heat  is  then  taken  from  the  top  surface  of  the  worm-tub, 
although  at  the  bottom  and  lower  surface  the  water  is 
quite  cold,  and  the  furnaces  are  set  to  work.  The 
worm  consists  of  piping  attached  to  the  head  of  the  still, 
and  passes  round  and  round  the  tub  which  contains  the 
cold  water.  'The  men  watch  the  bringing  over  of  the 
still — that  is,  the  moment  when  the  liquor  begins  to  How 
over  the  head  into  the  worm.  Directly  it  does  so,  they 
know  that  the  oil  is  running,  and  immediately'  damp 
down  the  furnaces.  'The  boiling  liquor  from  the  herbs, 
by  passing  through  the  tubing  immersed  in  cold  water, 
becomes  condensed,  and  the  oil  separates  from  the  water 
and  runs  into  the  percolator  at  the  foot  of  the  worm-tub. 
This  bringing  over  is  the  most  critical  point  in  the 
whole  operation ; then  great  attention  and  e.xperience  are 
needed,  otherwise  the  herbs,  both  stalk  and  fiower,  might 
be  taken  into  the  worm,  and  the  oil  be  spoiled.  Bo  well 
practised,  however,  are  the  men  employ'ed,  that  what  is 
called  a “ run  foul  ” is  scarcely  known  during  the  whole 
I of  the  distilling  season.  From  thence  it  is  taken  and 
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placed  in  dark  glass  Lotties  with  short  necks,  containing 
4 lb.  to  71b.  each,  ready  for  merchandising.  When  one 
lot  has  been  distilled,  the  still  top  is  removed  by  the 
lever,  and  the  charge  taken  out  with  long  forks.  The 
steam  and  vapour  that  arise  are  very  great — for  the 
uninitiated  quite  overpowering  ; and  what  is  termed  the 
“walk”  being  very  heavy,  the  men  themselves  have  to 
labour  hard  to  get  out  the  refuse,  which  is  thrown  just  at 
the  back  of  the  building  for  manure.  The  coppers  are 
filled  up  again  with  herbs,  fresh  water  is  pumped  into  the 
worm-tub  to  supply  what  has  been  taken  ofi’  the  surface 
for  the  still,  and  to  replace  what  has  passed  off  in  the 
evaporation  that  has  always  been  going  on,  and  the 
process  again  goes  on.  The  quantity  of  oil  extracted 
from  a ton  of  lavender  varies  according  to  the  influence 
of  the  season;  from  151b.  to  161b.  is  considered  a fair 
average,  very  seldom  it  reaches  211b.,  sometimes  not  more 
than  101b.  The  distilling  lasts  about  two  months,  from 
the  first  week  in  August  to  the  second  week  in  October, 
according  to  the  abundance  or  otherwise  of  the  surround- 
ing crop. 


GENERAL  NOTES. 


National  Health  Society. — AVe  learn  that  under  the 
above  title  a society  has  been  formed,  which  has  for  its  object 
to  help  every  man  and  woman,  rich  and  poor,  to  know  for 
himself,  and  to  carry  out  practically  around  him,  the  best 
conditions  of  healthy  liviirg.  The  steps  at  present  proposed 
are  the  holding  of  monthly  meetings  for  the  readingof  papers; 
the  establishing  of  classes  for  instruction  in  various  branches 
of  sanitary  science;  the  delivery  of  free  popular  lectures;  and 
the  formation  of  a reference  library  and  an  information  office. 

Indian  Money  Orders. — AVe  take  the  following  from 
the  Asiatic  : — “ AVe  have  heard  of  the  disagreeable  hitch  that 
seems  to  occur  periodically  in  the  money-order  .system 
between  England  and  India,  and  now  it  appears  that  a con- 
ference has  been  held  at  Simla  on  the  subject  of  amalgamat- 
ing the  Indian  Telegraph  and  Postal  Department.  AVe 
understand  that  Mr.  Monteith  has  already  submitted  to 
government  a report  in  which,  while  admitting  the  utility 
of  the  measure  so  far  as  ex[jenditure  is  concerned,  he  has 
observed  that  the  success  of  the  schenrein  England  furnishes 
no  guarantee  of  its  success  in  India,  the  circumstances  of  the 
two  countries  being  quite  dissimilar.  There  are,  no  doubt, 
many  difficulties  in  the  nature  of  the  proposed  changes,  but 
if  efl'ected,  it  is  to  be  hoped  that  the  present  defects  in  the 
postal  service  between  England  and  India  may  not  be 
paralleled  in  the  new  department  of  the  public  service.” 

New  Zealand  Institute. — The  last  number  of  Nature 
gives  an  account  of  this  society.  It  was  established  by  an 
Act  of  government,  in  1867,  and  is  at  the  head  of  all  societies 
in  the  colony  devoted  to  the  promotion  of  “ science,  literature, 
or  art.”  These  societies  are  incorporated  or  afllliated  with  it, 
and  include  the  Otago  Institute,  the  Philosophical  Institute 
of  Canterbury,  the  Auckland  Institute,  the  AVellington  Pbilo- 
s iphical  Society,  and  the  Nelson  Association  for  the  Promo- 
tion of  Science  and  Industry,  representing  all  the  leading 
provinces  of  New  Zealand.  The  ordinary  membership 
amounts  to  600,  and  includes  all  the  leading  colonists  residing 
in  different  parts  of  the  several  j.irovinces.  The  institute 
possesses  a museum,  laboratory,  and  library,  which,  with  the 
works  therein,  are  so  organised  and  utilisecl  for  the  benefit  of 
the  general  public  that  they  constitute  in  combination  an 
impoitant  “Technical  College,”  located  at  AVellington — a 
formidable,  but  friendly,  rival  to  the  recently  established 
“University  of  Otago,"  whioh  aims  at  becoming,  among 
other  things,  an  eminent  school  of  applied  soienoe.  The 
college  is  also  the  head-quarters  of  the  Government 
Geological  Survey,  the  chief  members  of  the  staff  of  which 
are  profe.ssors  to  ibe  Tecbiiical  College,  the  lectures  being  of 
two  kinds,  general  and  practical.  The  former  include  natural 
history  (zoology  and  botanj',  with  their  relations  to  physical 
gei'graphy  and  geology),  and  the  elements  of  experimentaj 
science  (physics,  chemistry,  and  mineralogy).  The  practica] 
are,  in  the  meantime,  confined  to  mineralogy  and  chemistry 
Since  the  New  Zealand  Institute  was  established,  in  1867,  i ' 


has  published  no  less  than  four  bulky  annual  volumes,  con- 
taining papers  mostly  of  a scientific  kind,  many  of  which 
contain  substantial  contributions  to  science. 

Coal  m Dalmatia. — The  coal  mines  of  Monte-Promina, 
situated  at  a short  distance  from  Sevenico,  in  Dalmatia,  have 
recently  been  purchased  by  the  Public  AVorks  Committee  of 
Turin,  who  propose  working  them  at  once.  The  annual  pro- 
duction is  estimated  at  200,000  tons.  The  committee  propose 
laying  down  a railway  from  the  mines  to  the  coast,  and  the 
coal  will  then  be  shipped  for  the  ports  of  Ancona,  Ravenna, 
Venice,  or  Trieste,  in  steam  colliers  belonging  to  tho 
company. 

Paper  from  Bamboo-stems. — The  culms  or  stems  of 
the  bamboo  have  now  become  an  important  paper  material. 
The  Americans  have  for  some  time  imported  these  crushed, 
from  the  AVest  Indies,  so  as  to  reduce  the  bulk,  for  use  in 
their  paper-mills.  In  China  the  bamboo  is  largely  used  for 
paper.  In  the  Jamaica  papers  it  is  stated  that  the  Bamboo 
Pulp  Company  have  leased  the  Enfield  estates, in  the  parish  of 
St.  Elizabeth,  for  the  purpose  of  carrying  on  them  manu- 
factm-ing  enterprise.  The  full  amount  of  capital  was  sub- 
scribed for  locally,  and  paid  up  in  a few  days.  Messrs.  De 
La  Rue  and  Co.  are  said  to  be  among  the  largest  shareholders. 

Preserving  Charred  Papers. — Mr.  E.  H.  Hoskins,  of 
Lowell,  Mass.,  has  suggested  a very  useful  and  practical  way 
of  preserving  and  giving  toughness  and  flexibility  to  charred 
paper,  which  has  proved  to  be  of  much  importance  to  the 
identification  and  copying  of  valuable  documents,  charred  by 
conflagrations  such  as  the  recent  Boston  and  Chicago  cala- 
mities. We  have  seen  specimens  of  charred  papers  and  bank 
notes,  thus  treated,  that  can  be  handled  with  impunity. 
The  printing  upon  the  charred  bank  notes  can  he  readily  dis- 
cerned. The  preserving  process  consists,  we  believe,  in 
pouring  collodion  upon  the  surface  of  the  charred  paper. 
The  collodion  formsathiu  transparent  film,  and  dries  in  a few 
minutes,  when  the  process  is  complete. — Scientific  Amencan. 


NOTICES. 

♦ 

SUBSCRIPTIONS. 

Tire  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-o£B.ce 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


THE  LIBRARY. 

The  followmg  works  have  been  presented  to  the 
Library : — 

Prisons  rind  Reformatories  at  Home  and  Abroad, being 
the  Transactions  of  the  International  Congress.  Pre- 
sented by  Edwin  Pears,  Esq.,  LL.Bi 

Take  my  Advice ; a Book  for  Every  Home,  giving 
complete  and  trustworthy  information  on.  everything 
pertaining  to  daily  life.  By  the  late  Editor  of  “ The 
Family  Friend."  Presented  by  James  Blackwood 
and  Co. 

A New  Decimal  Metrical  System.  By  AV.  AVilber- 
force  Manu. 

A Table,  giving  the  Relative  A'alues  of  Different  Articles 
of  Food  in  Common  Use.  Compiled  by  Cbas.  Ekin, 
F.C.S.  Presented  by  Messrs.  J.  and  A.  Churchill. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Tubs.  ...Iloyal  Institution,  3.  Professor  Odling’,  juvenile  lecture 
on  “ Ail’  and  Gas.” 

Tiiuks.. .Royal  Institution,  3.  Professor  Odling,  juvenile  lecture 
on  “ Air  and  Gas.” 

Sat Royal  Institution,  3.  Professor  Odling,  juvenile  lecture 

on  “ Air  and  Gas.” 
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PROCEEDINGS  OF  THE  SOCIETY. 

o 

LECTURE  ON  INDIA. 

On  Friday  evening,  December  20th,  Captain 
Lyon  delivered  the  second  and  concluding  lecture  on 
“Indian  Architecture,  Idols,  and  Every-day  Life,” 
illustrated  by  photographic  transparencies  with  the 
magic  lantern. 

Captain  Lyon,  in  describing  the  views,  said  : — Ladies 
and  Gentlemen, — Please  imagine  yourselves  on  board 
that  steamer.  Having  entered  Malta  harbour  on  our 
way  to  India,  let  us  look  for  one  moment  at  Malta.  It 
is  a curious  little  island,  and  it  is  the  fashion  now-a-days 
to  call  it  a mushroom.  It  is  a large  rock,  which  they  say 
the  sea  is  gradually  wearing  away  below ; when  this 
process  is  finished  the  whole  thing  will  collapse.  The 
streets  are  all  very  steep,  as  you  see,  scarcely  any  por- 
tion of  them  being  traversable  by  carriages.  It  is  very 
much  like  the  back  of  an  elephant,  sloping  down  towards 
the  sea.  When  the  fleet  is  there  the  town  is  remarkably 
gay.  The  sailors  love  the  Maltese,  and  the  Maltese 
love  sailors,  or  rather  their  money.  Perhaps  owing  to 
the  water  in  the  harbour  being  so  very  deep  close  up  to 
the  quay,  is  the  reason  of  the  story  of  the  mushroom. 

Leaving  Malta,  with  one  jump  we  find  ourselves  in 
Egypt.  This  time  we  will  stop  for  a minute,  taking 
the  train  at  Alexandria,  go  as  far  as  Cairo,  and  from 
there  the  distance  is  very  short  to  the  desert,  where  we 
shall  see  the  Sphinx.  All  about  Egypt  is  so  well  known 
that  I need  not  repeat  it.  There  is  the  Sphinx.  Not 
very  long  ago,  a lady,  on  seeing  that  view,  asked  what  it 
was,  and  on  being  told  it  was  the  Sphinx,  she  said,  “ Oh, 
yes!  I know,  it's  on  the  right-hand  side  of  the  road  from 
Geneva  to  Chamounix.” 

The  next  view  is  the  large  pyramid.  Every  stone  you 
see,  although  they  only  look  the  size  of  bricks,  is  four 
feet  high,  and  20  to  30  long.  The  entrance  is  on  the  left. 
The  large  pyramid  occupies  a space  about  equal  to  Lin- 
coln’s-inn-fields,  and  is  450  feet  high. 

Starting  from  Egypt,  we  arrive  at  the  north  of  Madras. 
Last  time  we  went  to  the  south.  We  shall  first  visit  a 
temple  140  miles  north-west  of  Madras,  on  the  railway 
on  the  way  to  Bombay.  It  is  called  Tarputry.  It  is 
built  on  the  banks  of  the  river,  which  constantly  over- 
flows ; and  18  years  ago,  when  the  river  overflowed  its 
banks,  the  temple  was  10  feet  under  water,  the  conse- 
quence being  that  the  whole  of  the  brickwork  gave  way 
and  came  down,  and  the  large,  splendid  gopurum  was 
completely  destroyed.  The  stone  is  of  a hard,  dark  green 
colour,  a mixture  of  hornblende  and  trap  stone.  The 
carvings  are  as  fine  as  anything  in  India.  The  gateway 
is  40  feet  high,  to  enable  the  rajah  to  come  in  mounted 
on  his  elephant  when  he  came  to  worship.  The  southern 
entrance,  if  possible,  is  even  finer  than  the  northern.  ' 
It  is  dedicated  to  Shiva,  and  is  one  of  the  places 


where  religious  ceremonies  took  place  in  honour 
of  the  god.  Some  “20  or  30  men,  called  Sunyasees,  a 
sort  of  fakirs,  bound  themselves  by  vows  to  go  through 
certain  operations.  On  the  first  day  all  the  people 
assembled,  and  it  was  made  a great  holiday,  and  the 
operations  on  that  day  consisted  of  making  a bamboo 
stage  15  to  20  feet  high.  On  this  they  mounted.  Under- 
neath were  placed  bags  of  straw,  and  knives  and  sharp- 
pointed  spears  above;  and  on  these  they  jumped  from  the 
height  above,  of  course  without  being  hurt,  as  the  bags 
invariably  tumbled  down.  But  they  pretended  to  do  it  to 
show  the  wonderful  power  of  Shiva  in  preserving  them. 
On  the  second  day  they  lit  fires,  and  when  the  fires  were 
in  full  blaze  they  walked  through  them  with  naked  feet, 
stamping  on  the  embers.  The  third  day  was  a bye- 
day,  and  the  fourth  was  the  grandest  day  of  all.  They 
dedicated  it  to  two  very  curious  ceremonies.  The 
operator  was  generally  the  village  blacksmith,  and  the 
people  came  in  great  numbers  to  see  the  operation,  which 
consisted  in  slitting  all  their  tongues  with  a sharp 
lancet  or  knife,  for  which  they  paid  the  sum  of  two 
annas  or  threepence.  Into  this  slit  they  used  to  put  all 
sorts  of  things  covered  with  cotton,  to  which  they  applied 
a light,  and  then  began  to  dance.  Then,  in  the  after- 
noon, they  went  through  the  ceremony  of  making  holes 
in  their  sides.  Into  these  holes  they  put  long  pieces  of 
bamboo  ; and  sometimes  two  other  people  held  each  end 
of  the  bamboo,  and  then  all  three  began  to  dance.  At 
other  times,  they  lighted  each  end  of  the  bamboo,  and 
danced  whilst  it  burned. 

The  ceremonies  of  the  fifth  day  our  government  have 
now  put  a stop  to,  which  consisted  in  their  prostrating 
themselves  before  the  god.  In  the  meantime  a bamboo 
was  struck  in  the  ground  at  a height  of  12  feet.  Across 
this,  horizontally,  was  fastened  another  bamboo,  tied  in 
the  middle  to  the  top  of  the  pole,  with  the  horizontal 
bamboo  revolving  round  the  other.  While  these  men 
laid  flat  on  their  faces,  a Brahmin  took  some  flour  in 
his  hand  and  slapped  them  on  the  back  or  the  shoulder, 
and  immediately  two  flesh  hooks  were  run  through,  one 
through  each  shoulder,  where  the  mark  of  the  Brahmin’s 
hand  was.  To  these  flesh  hooks  were  tied  two  cords, 
which  were  then  attached  to  one  end  of  the  horizontal 
bamboo,  while  a cord  fastened  to  the  other  end  of  the 
bamboo  being  immediately  seized  by  six  or  seven  men, 
they  swung  the  man  with  great  rapidity,  in  a diameter 
of  30  feet,  round  and  round.  You  will  hardly  believe 
when  I tell  you  that  these  Hindoos  smoke,  laugh,  and 
sing  while  going  round.  One  cannot  imagine  anything 
more  extraordinary  or  horrible,  but  our  government  has 
put  a stop  to  it,  as  far  as  possible,  though  if  they  can  do 
it  on  the  sly  they  will. 

From  here  we  must  take  another  jump  to  the  Cauvery, 
a magnificent  river,  about  a mile  wide  at  the  spot  I 
am  going  to  show  you.  Wonderful  to  relate,  it  suddenly 
at  this  spot  disappears,  and  completely  runs  under  the 
trees  of  the  large  island,  and  you  can  walk  on  the  ground 
above  it,  and  cannot  make  out  what  on  earth  has 
become  of  it,  and  the  only  part  that  remains  visible  is  a 
small  fall,  called  the  Goat’s  Leap  Fall.  This  place,  like 
everything  womierful  and  magnificent,  is  very  sacred  to 
the  Hindoos,  and  they  make  a pilgrimage  to  it.  The 
river  in  reality  passes  through  a lot  of  rocks,  and  comes 
out  in  a succession  of  water-falls  further  down ; there 
the  spray,  rising  from  the  falls  many  feet  into  the  air, 
causes  a cloud  which  has  the  appearance  of  a column  of 
smoke.  Hence  the  name  Hoginkul,  or  smoking  rock, 
which  the  natives  call  it. 

We  next  see  the  river  as  it  appears  just  below  the  fall. 
It  is  impossible  to  get  a view  of  the  place  itself  just 
there,  because  the  water  will  not  allow  you  to  approach 
it ; but  we  get  a view  of  the  river  as  it  runs  down  and 
comes  into  the  small  space  you  see.  We  are  now  almost 
on  the  plateau  of  Mysore.  2,000  feet  above  the  sea.  We 
! follow  the  river,  and  visit  a small  summer  palace,  built 
' by  Tippoo  Saib  shortly  before  his  death,  called  Deria 
Dowlut.  It  is  considered  very  much  like  the  Alhambra, 
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and  is  indeed  called  the  Indian  Alhambra.  It  was 
fcought  by  the  Duke  of  Wellington,  and  inhabited  by 
him  when  he  was,  here.  In  those  days  it  was  not  in  the 
least  unhealthy,  but  now  it  is  the  most  deadly  spot  in 
India.  The  inhabitants  of  the  place  have  mostly  died 
out.  No  European  dare  sleep  in  it  on  any  consideration, 
and  yet  a few  years  ago  it  was  perfectly  healthy,  so 
extraordinary  are  the  changes  in  the  climate.  Another 
view  of  it  will  show  you  that  nothing  can  be  more 
beautiful  than  the  painting  of  this  palace.  It  appears 
to  be  gilded  as  well  as  coloured  in  the  most  charming 
colours,  but  the  combination  is  so  wonderful  as  to  deceive 
you.  There  is  no  gilding  at  all.  It  is  done  by  an  Indian 
method  of  taking  paper  and  covering  it  with  glue,  drying 
it  in  the  sun,  and  polishing  it  with  a smooth  stone, 
when  it  has  exactly  the  appearance  of  gilding.  The 
Small  portico  is  where  Tippoo  used  to  sit  to  administer 
justice  to  those  few  who  were  allowed  to  come  near  him 
when  he  was  reposing  in  this  palace.  All  round  the 
palace  is  a handsome  verandah,  and  nothing  can  be  more 
beautiful.  It  is  painted  in  the  most  exquisite  colours 
possible,  and  besides  that,  in  all  the  little  panels  there  are 
pictures  of  different  scenes  in  Indian  history. 

A short  night’s  journey  brings  us  to  Bailoor,  where 
we  shall  find  one  of  the  most  beautiful,  if  not  the  most 
beautiful,  temple  in  Mysore,  perhaps  in  all  India.  Every 
part  of  it  is  quite  different,  and  everything  is  veiy 
minute.  It  is  more  like  the  Jain  Temple,  and  was 
built  by  a race  of  kings  who  had  been  Jains,  but  were 
converted  to  the  worship  of  Shiva,  and  the  temple  par- 
takes a great  deal  of  the  old  religion.  The  small 
frames,  with  the  figures  inside,  are  cut  out  of  solid  stone 
in  complete  relief,  and  with  nothing  to  support  them 
but  the  base  on  which  they  stand.  Behind  them  is 
another  complete  row  of  figures.  They  are  so  arranged 
that  the  hands  touch  the  frames  and  the  feet  the  bottom 
on  which  they  stand.  Unfortunately,  the  whole  is 
covered  with  whitewash,  which  is  constantly  renewed, 
and  for  the  carving  to  be  seen  as  it  ought,  the  white- 
wash must  be  removed.  At  the  same  time,  however,  it 
preserves  it.  The  white  mass  below  is  in  reality  another 
wreath  or  roll  of  figures,  one  more  beautiful  than  the 
other.  All  the  figures  are  in  complete  relief,  and 
pierced  right  through.  The  holes  you  see  are  in  solid 
blocks  of  stone,  three  inches  thick,  pierced  right  through 
to  give  light  to  the  interior.  It  is  said  that  the  interior 
is  most  wonderfully  carved,  but  no  other  temple  that  I 
know  of  in  India  is  carved  in  the  inside  of  the  sanctum. 
They  are  all  perfectly  plain,  the  whole  of  the  decoration 
being  lavished  on  the  outside.  One  of  the  peculiarities 
of  this  temple  is,  that  the  east  and  west  sides  are 
perfectly  dissimilar,  and  unlike  any  other  we  have 
seen.  Five  little  shrines  form  the  west  side.  Under- 
neath, along  the  lower  part,  are  elephants ; above 
them  are  the  emblems  of  the  kings  who  reigned  and 
built  it.  Inside  is  a small  image  of  the  god,  and  the 
opening  is  for  the  priest  to  enter  and  anoint  that  image 
in  the  way  I described  last  week,  which  they  always  do. 
The  whole  carving,  both  of  this  and  every  other  part, 
more  resembles  ivory  than  anything  else,  and  if  one 
does  not  handle  it,  so  exquisitely  is  it  chiselled,  it  is 
scarcely  possible  to  believe  that  it  is  not  wood,  so 
wonderfully  small  and  delicate  is  the  carving.  The 
natives  always  put  the  elephant  at  bottom,  next  to  them 
that  nondescript  animal  which  is  always  considered  next 
in  strength,  and  then  the  other  animals  rising  in  strength 
according  to  their  idea,  whether  they  are  able  to  sup- 
port the  incumbent  weight  or  not. 

We  now  arrive  at  Ilallabeed.  This  temple  was  so 
buried  in  the  jungle  that  it  was  almost  impossible  to 
get  near  it.  The  jungle  is  infested  with  tigers,  ele- 
phants, and  serpents,  and  it  was  almost  a matter  of  life 
and  death  to  approach  it,  and  the  only  persons  who  visited 
it  were  a lot  of  loafers,  who  used  to  come  around  with 
hammers  to  break  off  the  exquisite  little  figures  and 
carry  them  away,  and  sell  them  in  different  parts  of 
India.  700  feet  is  the  length  of  the  friezes  on  the 


eastern  side  (which  contains  not  less  than  2,000  carved 
elephants),  400  on  the  other.  The  Parthenon  friezes  are 
only  550  feet  long.  Here,  again,  we  have  the  elephant 
at  bottom — above  the  men  originally  mounted  on  horses, 
and  you  see  the  way  they  have  been  mutilated  and  the 
horsemen  disappeared — in  fact,  the  men  and  the  horses 
themselves  in  some  places  have  gone.  Above  that  is  a 
procession  of  men  ; above  that,  again,  high  up,  are 
birds ; next,  under  the  balcony,  very  much  like  those  at 
Bailoor,  but  not  nearly  so  well  executed,  are  some 
beautiful  frames  ; and  just  above  that,  again,  are  the 
holes  cut  to  admit  light  and  air  to  the  interior. 

Now  see  the  western  side  of  this  temple.  Here,  again, 
we  have  what  we  saw  at  Tanjore,  the  trough  and  the 
spout,  and  the  hole  where  the  linguin  or  image  of  the 
god  was  placed— the  spout  to  bring  out  the  oil,  and  the 
trough  to  catch  it — there  to  remain  till  dried  up  b)'  the 
sun,  or  carried  off  by  pilgrims.  It  has  long  been  de- 
serted by  the  Brahmins,  and  no  worship  is  ever  per- 
formed there,  and  the  government  has  built  a wall  round 
it,  and  appointed  police  to  look  after  it,  and  prevent 
further  spoliation.  The  effect  that  the  natives  have 
produced  here  by  the  curious  sinuosities  is  very  beautiful, 
and  no  doubt  better  than  anything  the  Gothic  architects 
attempted  by  their  transepts.  If  those  friezes  had  been 
put  on  a flat  surface  they  would  have  lost  an  immensd 
deal  of  their  effect,  but  placed  there,  the  artistic  combina- 
tion of  horizontal  and  vertical  lines,  and  the  play  of  out- 
line and  shade,  far  surpass  anything  in  Gothic  art. 
Every  god  of  the  Indian  Pantheon  finds  a place  in  this 
temple.  Some  gods,  such  as  Shiva  or  Parvatee,  are  four- 
teen times  represented,  and  Vishnu  seventeen  times. 

Here  we  shall  make  acquaintance  for  the  first  time  with 
Krishna,  who  was  a very  wonderful  god,  and  about  whom 
the  natives  are  never  tired  of  telling  stories.  One  story 
about  him  is,  that  he  slew  a giant  who  had  16,000  wives, 
all  very  beautiful.  Krishna  appropriated  every  one  to 
himself,  and  began  by  keeping  them  all  together,  but 
found  that  did  not  answer,  so  he  built  a house  for  every 
one  of  them.  He  had  that  wonderful  power  of  being  able 
to  go  everywhere  at  the  same  time,  and  he  visited  them 
all,  so  that  every  wife  thought  Krishna  was  her  faithful 
spouse,  and  belonged  to  her  alone.  One  day  a friend  of 
his  asked  Krishna  whether  he,  having  16,000  wives, 
could  not  spare  him  one,  and  Krishna  said  by  all  means 
he  might  go  and  take  his  choice.  His  friend  went  to 
the  house  of  one,  and  found  Krishna  and  the  lady  sitting 
comfortabl)'  drinking  tea.  He  then  went  to  the  next, 
and  found  Krishna  again  seated  with  that  lady,  and 
so  he  went  to  about  one  thousand  of  them,  when  he 
gave  the  thing  up  in  despair,  as  he  saw  he  had  not  a 
chance. 

From  here  we  make  a very  long  jump  to  the  Neil- 
gherry  hills.  They  are  quite  at  the  far  end  of  the  plateau 
of  Mysore,  and  rise  3,000  feet  higher  on  the  side  we 
shall  go  up,  that  is  to  sajq  Coonoor  is  5,000  feet  above  the 
sea.  It  is  impossible  to  give  those  who  do  not  know 
what  India  is  any  idea  of  the  delight  one  feels  on 
getting  up  to  the  hills,  after  the  heat  and  closeness  and 
fearful  horrors  of  the  plains  below.  As  we  wind  up,  if 
we  keep  to  the  road,  every  step  your  pony  takes  the 
air  feels  cooler,  until,  when  we  arrive  at  the  top,  the 
sense  of  relief  with  w'hich  we  draw  our  breath  and  our 
lungs  expand,  only  those  who  have  experienced  it  can 
know  what  it  is.  Instead  of  following  the  road  up,  I 
will  ask  you  to  leave  that  and  take  the  river,  and,  by 
dint  of  tremendous  climbing,  we  shall  be  able  to  follow 
it,  and  find  a lot  of  beautiful  water-falls,  until  we  arrive 
at  the  top  and  see  Coonoor. 

On  our  way  up  we  find  a curious  rock,  called  by  the 
name  of  the  native  who  is  supposed  to  have  discovered 
it.  Like  all  wonderful  things,  it  is  worshipped  by  the 
natives.  There  it  stands  ; nobody  knows  anything 
about  it,  excent  that  it  is  called  and  worshipped  as  a 
god.  Consequently,  no  one  is  allowed  to  attempt  to 
ascend  it.  The  first  waterfall,  or  rather  the  last  before 
the  river  reaches  the  plain,  and  joins  the  larger  river; 
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»8  called  Ben  Hope  fall,  from  an  English  gentleman, 
who  bought  the  land  and  turned  it  into  a coffee  plan- 
Jiition.  The  fall  followed  the  land,  and  became  known 
by  the  name  of  the  estate.  Scrambling  along  up  the 
river,  not  very  far  off,  we  shall  see  the  Falls  of  the  Caves, 
so  called  from  the  cave  under  the  rock,  which  goes  in 
some  considerable  distance.  The  river  makes  a sharp  turn 
from  behind  the  rock,  and  comes  into  the  pool  inthe  manner 
here  shown.  The  Law  fall  was  called  from  an  engineer 
who  cut  the  road  up  the  face  of  the  hill,  and  in  doing  so 
discovered  it,  naming  it  after  himself.  The  fall,  or 
rather  the  cascade,  is  called  the  Handyman’s  Grave. 
Paudy  is  the  name  of  the  Indian  cart  which  carries  all 
|the  goods  in  India,  and  the  man  is  called  the  handyman, 
pome  few  years  ago,  on  the  top  of  the  Ghauts,  the  river 
rose  enormously,  and  in  the  night  carried  off  the  band}', 
the  bulls,  and  the  han<lyman,  and  their  bodies  were  not 
found  for  some  considerable  time  after,  and  then  they 
were  found  in  this  pool ; hence  the  name — the  Bandy- 
man’s  Grave.  The  river  on  the  left  passes  underneath 
the  large  hill,  and  comes  out  about  100  yards  lower 
(iown,  in  very  much  the  same  manner  as  we  saw  the 
Cauvery  some  little  time  time  ago.  That  place  is  called 
Leechfall.  It  was  a place  celebrated  for  pic-nics  by  the 
English  for  many  years,  but  the  leeches  took  possession 
pf  it,  and  the  English  were  obliged  to  give  it  up,  as  they 
were  not  pleasant  companions  at  a picnic,  and  they 
literally  swarmed  there. 

Arrived  on  top  of  the  Ghaut,  we  get  our  first  view  of 
Coonoor.  The  hedges  are  of  heliotrope,  four  feet  high, 
which  blossom  all  the  year  round,  and  consequently,  as 
you  may  imagine,  very  fragrant.  Not  ten  yards  from 
that  spot  is  the  only  place  in  the  world  where  the  oak 
and  the  orange  tree  can  be  seen  growing  side  by  side. 
There  is  no  other  place  in  which  the  two  will  thrive  to- 
gether. The  oak  was  brought  there  and  planted  by  an 
Englishman  ; the  orange  grows  on  the  spot. 

Coonoor  is  a very  small  place,  and  is  situated  just  on 
tho  top  of  the  Ghaut,  5,000  feet  above  the  sea.  The  air 
here  is  deliciously  cool,  and  you  really  begin  to  enjoy 
the  luxury  of  the  hills. 

The  best  idea  of  the  station  is  given  in  the  next  view, 
where  you  will  see  the  houses  scattered  all  over  the 
place.  Every  house  has  its  compound  or  enclosure,  the 
small  church  being  to  the  left.  The  hill  in  the  distance, 
far  to  the  right,  is  called  the  .Droog.  When  Tippoo  over- 
ran this  country,  he  took  possession  of  that  place,  fortified 
it,  and  made  it  his  head-quarters.  From  there  ho  used 
to  send  out  his  soldiers,  who  took  the  people  prisoners, 
and  every  morning,  before  his  breakfast,  Tippoo  had  some 
of  them  blindfolded,  and  made  to  walk  on  to  tho  edge  of 
hill,  where  they  fell  down  a precipice,  2,000  feet,  into  that 
the  plain  below. 

A road,  12  miles  long,  brings  us  to  Ootacamund  ; 
we  will  have  a peep  at  the  house,  or  small  cottage,  of  one 
story,  which  Englishmen  use  when  they  come  up  to  the 
hills  for  the  usual  60  days’  leave.  It  is  a curious 
fact  that,  although  the  English  people  enjoy  the  hills,  it 
does  them  no  permanent  good.  Even  if  they  stay  there  a 
year  the  fever  does  not  return  ; but  the  moment  they 
go  down  again  they  lose  the  good  effect.  Although 
it  is  within  eight  degrees  of  the  equator,  I have  seen 
ten  degrees  of  frost  at  night,  but  the  flowers  are  never 
killed.  The  climate,  however,  is  not  the  same  as  home. 
One  month  in  England  is  better  than  two  or  three 
years  on  these  hills. 

The  road  by  which  we  enter  Ootacamund  is  planted 
with  trees.  When  we  came  there  and  took  possession 
of  it,  there  was  not  a tree  near.  A large  tree  near  the 
spot  is  called  Charing-cross,  and  this  is  the  first  Aus- 
tralian tree  that  was  planted,  forty  years  ago.  Every 
other  tree  has  been  planted  after  it.  The  English  hotel 
there,  kept  by  an  Englishman,  is  excellent,  and  as  good 
as  any  in  Europe,  and  there  is  not  a place  on  the  hills 
where  you  could  spend  your  time  better.  The  helio- 
tropes and  geraniums,  and  other  flowers,  are  some  of 
them  25  feet  in  circumference  and  15  feet  high  ; and 


although,  as  I have  observed,  there  is  ten  or  twelve 
degrees  of  frost  in  winter,  it  never  seems  to  do  them  any 
harm.  They  abound  with  a profusion  of  blossom  you 
can  hardly  credit.  In  the  distance  is  Dodabet,  the  highest 
point,  8,000  feet  high,  and  where  the  astronomers  were 
sent  to  observe  the  eclipse  of  the  sun  that  took  place  a 
few  months  ago. 

The  Lake  of  Ootacamund  is  not  a natural  lake.  A small 
stream  runs  through  it,  which  they  have  dammed  up, 
and  made  the  lake.  A road  goes  round,  which  is  the 
Rotten-row,  and  round  that  everybody  rides.  It  is 
exactly  two  miles. 

The  highest  waterfall  on  the  hills  is  on  the  other  side 
of  those  we  saw  just  now.  To  all  appearance  tho 
water  comes  out  of  the  rock,  but  it  is  not  the  case. 
There  is  a natural  channel  behind  that  ridge  of  rock,  and 
the  water,  passing  through  the  channel,  strikes  the  rock 
on  the  left,  and  consequently  comes  out.  Not  far  from 
this  is  a spot  most  celebrated  for  tigers,  and  on  which 
an  enormous  outlay  has  been  expended,  the  government 
cutting  the  jungle  down  for  the  purpose  of  planting  it 
with  chincona.  When  I was  staying  there  with  the 
superintendent,  who  lives  on  the  top  of  the  hills,  he  told 
me  that  only  the  day  before,  within  160  yards  of  his 
house,  he  had  watched  a tiger  playing  with  two  cubs  on 
the  road. 

The  next  view  gives  you  an  idea  of  the  hills  in  their 
natural  state,  just  as  they  were  when  we  found  them — 
perfectly  uncultivated,  with  an  immense  quantity  of 
grass.  A small  path  winds  up  to  the  right,  and  passes 
over  the  hill  to  the  plains  below.  The  next  view 
shows  you  the  houses  of  the  Todas,  a most  extraordinary 
race  of  men.  The}'  live  in  those  little  tiny  houses  you 
see  there.  The  larger  house  to  the  right  is  the  house  of 
the  servant-man,  who  looks  after  their  houses,  though 
they  are  all  very  dirty.  They  are  round  buildings,  and 
the  only  aperture  is  two  feet  high,  and  they  go  in  on  their 
hands  and  knees.  An  extraordinary  custom  prevails 
amongst  them  in  regard  to  marriage.  On  one  brother 
marrying,  his  wife  has  to  become  the  wife  of  all,  and, 
consequently,  the  other  brothers  cannot  marry  until  she 
dies,  and  therefore  the  race  is  fast  dying  out.  They 
wear  no  other  covering  but  a blanket,  which  they  pass 
from  one  to  the  other,  as  they  are  excessively  poor.  It 
is  said  that  we  had  robbed  them  of  the  hills  ; but 
that  is  not  true,  for  we  pay  them  a yearly  sum  of 
money  for  the  use  of  the  hiils.  They  are  very  quiet 
people,  and  possess  a magnificent  herd  of  buffaloes,  which 
are  so  fierce  that  it  is  very  dangerous  for  strangers  to 
approach  them,  and  so  powerful  tliat  they  charge  and 
gallop  down  any  single  tiger — and  the  tigers  seem  to 
know  it  too.  A curious  story  is  told  of  one  of 
them,  that  he  wanted  a sum  of  money — about  four 
rupees,  or  eight  shillings,  and  he  went  into  the 
bazaar,  and  asked  a native  to  lend  it  him,  and  he  agreed 
to  do  so  on  the  Toda  paying  back  two  annas,  or  three- 
pence, interest  every  week,  nothing  being  said  as  to  how 
loTig  this  payment  was  to  continue.  The  man  went  on 
paying,  and  at  last  a missionary  found  it  out,  and  dis- 
covered that  he  had  actually  paid  16  rupees,  and  that 
he  still  continued  to  pay  it.  Whereupon  the  missionary 
offered  to  advance  him  the  money  to  pay  the  whole  sum, 
hut  the  man  refused,  and  still  preferred  to  go  on  paying, 
saying  he  liked  the  arrangement,  and  had  got  accustomed 
to  it. 

Here  we  will  take  leave  of  the  hills,  and  take  a jump 
right  over  the  Mysore  plateau  to  one  of  the  most  inte- 
resting spots  in  all  India,  and  alight  at  the  ruins  of  a 
city  which  formerly  covered  an  area  of  seven  square 
miles,  and  of  which  a large  portion  of  the  walls  are 
still  standing,  though  every  sign  of  habitation  has  long 
since  disappeared.  The  ground  is  now  cultivated,  few 
buildings  being  left,  and  those  chiefly  temples,  except 
the  elephant-stable,  which  I shall  show  you,  though 
as  to  this  there  is  great  discussion,  but  I see  no  reason 
why  it  should  not  have  been  so  used.  The  rooni  and 
entrance-gate  are  large  enough  to  admit  that  animal, 
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the  little  room  being  occupied  by  the  man  who  takes 
charge  of  the  elephant.  The  very  walls  and  masonry 
are  something  really  -wonderful,  not  a hit  of  mortar 
being  used.  The  stones  are  placed  one  on  another, 
and,  except  you  see  it,  it  is  impossible  to  credit 
the  work  which  is  involved  in  it.  Every  little  particle 
of  excrescence  on  the  lower  stone  has  been  provided  for 
in  the  upper  one,  and  the  two  stones  appear  as  if  they 
had  been  made  into  one.  Not  far  off  is  a small  temple, 
dedicated  to  Hunooman,  about  whom  we  heard  so  much 
the  other  night,  and  who  you  remember  was  able  to 
jump  600  miles  at  one  bound.  When  he  was  born  he 
was  the  son  of  Pavana,  the  god  of  the  winds.  He  said 
he  was  hungry,  and  as  it  happened  to  be  in  the  middle 
of  the  day,  and  the  sun  was  shining,  he  took  a fancy  to 
eat  the  sun,  and  bounded  up  to  heaven.  On  arriving 
there  the  sun  fled  to  Indra,  and  he  drove  Hunooman 
out  of  heaven.  Whereupon  Pavana,  the  god  of  the 
winds,  was  so  furious  at  this,  that  in  return  he  filled  all 
the  gods  with  wind,  and  gave  them  the  colic,  and  turned 
them  out  of  heaven,  and  would  not  let  them  in  again 
till  they  had  restored  Hunooman.  The  other  side  of 
the  temple  shows  the  beautiful  carving  very  minutely. 
The  interior  is  completely  empty,  and,  being  deserted, 
one  is  enabled  to  examine  it,  and  finds  it  perfectly  plain. 
But  there  is  one  peculiarity  in  it,  unlike  every  other 
temple.  Originally  all  the  floors  were  covered  with  enor- 
mous slabs  of  granite.  For  200  years  this  city,  called 
Vij  ianuggur  or  Beej  nuggur,  contested  the  supremacy  of  the 
Mussulmans,  holding  their  army  in  check,  and  prevent- 
ing their  advance  to  the  south.  When  the  Mussulmans 
at  last  took  it — they  knew  that  it  was  one  of  the  richest 
temples  in  India — strange  to  say,  they  could  never  find 
one  particle  of  treasure  in  the  whole  of  it.  They  searched 
every  corner,  and  entered  every  place,  and  began  by 
raising  the  enormous  slabs  of  granite  which  are  in  that 
temple,  five  inches  thick,  and  eight  and  ten  feet  long, 
but  found  nothing  ; and  these  enormous  slabs  are  still 
poised  in  the  air,  just  as  the  Mussulmans  left  them  when 
they  looked  for  the  treasure.  Afterwards  some  one  told 
them  that  fire  would  effect  the  same  purpose,  and,  conse- 
quently, they  lit  enormous  fires,  and  split  them,  but 
never  found  anything,  and  what  became  of  the 
treasure  nobody  ever  knew.  Unlike  all  the  others,  the 
outside  walls  are  sculptured  in  a way  that  reminds  you 
more  of  Nineveh  then  anything  else.  The  next  view 
shows  you  the  inside  of  the  wall  of  the  temple,  and  the 
scenes  depicted  on  it  are  from  the  Eamyana,  the  poem  I 
told  you  of  the  other  night,  describing  the  fight  between 
the  gods  for  the  possession  of  Seeta.  The  slabs  are  of 
enormous  size,  and  were  no  doubt  beautifully  sculptured, 
but  the  weather  in  that  climate  is  such  that  it  has  had 
a very  serious  effect  upon  the  walls  outside,  even  more 
than  it  has  inside.  The  outside  of  the  temple  again 
depicts  scenes  from  the  Ramyana,  and  you  observe  the 
elephants,  then  the  horses  a little  higher  up,  then 
dancing  men  and  women  higher  up  still.  Fifty  yards 
from  the  temple  is  a very  extraordinary  monolithic 
trough.  It  is  41  feet  long,  by  three  feet  deep  and  three 
feet  wide.  The  Mussulmans  turned  up  this  also,  to  look 
for  treasure.  Everything,  in  fact,  in  the  whole  place 
they  more  or  less  disturbed  when  they  took  the  city. 

There  is  only  one  more  temple  that  is  worth  notice, 
and  this  is  about  two  miles  from  the  city.  There  are  two 
mundapa,  one  on  the  right,  one  on  the  left,  and  in  the 
centre  is  the  car,  and,  wonderful  to  relate,  the  car  is 
made  out  of  a solid  block  of  stone,  mounted  on  wheels. 
The  pillars  of  the  porch  are  of  one  solid  block  of  granite, 
10  feet  high,  and  the  little,  tiny,  small  pillars  are  cutout 
in  clear  relief  from  the  other  part.  Equally  wonderful, 
there  are  also  in  this  temple  animals  with  a ball  in  their 
mouth,  something  like  the  balls  the  Chinese  cut  out. 
completely  detached  from  the  remainder,  but  which  it  is 
impossible  to  take  out.  It  must  have  been  cut  out  of  the 
same  block  of  stone,  and  though  it  may  be  turned  round 
any  way  it  cannot  be  got  out  of  the  mouth  of  the  animal. 
As  to  the  car,  whether  it  ever  really  moved  is  doubtful, 


although  the  wheels  revolve  perfectly  on  their  axles. 
Underneath  it  has  been  built  up,  for  fear  of  its  coming 
down.  The  story  is  that  the  car  really  moved,  and 
that  the  gods  took  their  yearly  drive  in  it,  but  it  can 
only  be  a story,  for  it  is  impossible  to  suppose  that  wheels 
of  that  size  could  bear  the  weight  of  the  car.  The 
temple  itself  was  dedicated  to  Nitoba,  about  whom 
they  say  that  he  was  originally  a Brahmin,  or  good  man, 
who  took  a fancy  to  go  a pilgrimage.  He  was  obliged 
to  take  with  him  his  wife,  and  father,  and  mother.  He 
had  only  one  beast,  on  which  he  put  his  wife,  and 
occasionally  rode  himself,  leaving  his  father  and 
mother  to  trudge  on  foot.  On  arriving  at  this  place, 
he  lodged  at  the  house  of  a Brahmin,  and  in  this 
house  he  found  the  Brahmin  making  his  wife  take 
care  and  nurse  his  father  and  mother  in  a manner  very 
different  from  what  he  had  done.  The  night  he  slept 
there  he  had  a vision,  and  it  was  told  him  that  it  was  no 
use  to  go  on  a pilgrimage  as  long  as  he  treated  his  father 
and  mother  in  the  way  he  did,  that  no  pilgrimage  would  do 
him  any  good,  and  that  the  best  thing  for  him  was  to  ask 
his  host  what  he  should  do.  The  host  told  him  he  had 
better  live  with  him  a year,  and  see  how  he  treated  his 
father  and  mother.  He  did,  and  changed  his  conduct 
accordingly,  becoming  a saint,  and  this  temple  was  built 
in  his  honour. 

From  here,  200  miles  to  the  north,  we  find  the  city  of 
Bejapoor,  the  Mahommedan  capital  for  200  years,  during 
the  time  the  Mussulman  armies  were  there,  trying  to  get 
to  the  south,  the  Hindoos  being  determined  to  stop  them 
if  they  coulcl.  The  difference  between  the  cities  is  very 
curious.  In  the  one,  as  you  have  seen,  nothing  remains 
but  the  beautiful  stone  temples,  every  vestige  of  human 
habitation  being  gone.  Here  the  only  buildings  re- 
maining are  the  splendid  mausoleums  which  it  was  the 
fashion  of  those  kings  to  build  during  their  lifetime 
to  repose  in  after  death.  No  doubt  it  was  an  excellent 
plan,  but  it  had  one  disadvantage,  that  if  by  any  chance 
the  king  happened  to  die  before  it  was  completed,  there 
was  no  place  to  bury  him  in,  for  each  king  had  quite 
enough  to  do  to  build  his  own  before  he  died,  and  could 
not  complete  the  other.  Outside  this  town  (which  is  the 
rival  of  Vijianuggur  or  Beejnuggur)  with  every  mauso- 
leum that  these  kings  built,  they  built  a small  mosque 
alongside  it,  and  this  is  the  mosque  of  Ibrahim  Rosa,  and 
the  other  side  is  the  tomb.  The  peculiarity  of  the  tomb  is 
that  nobody  has  yet  been  able  to  discover  how  the  dome 
is  supported.  Our  engineers  have  actually  asked  the 
government  to  be  kind  enough  to  allow  them  to  pull  it 
to  pieces,  in  order  to  discover  what  supports  it.  Of  course 
the  government  objected ; but,  springing  out  of  a flat 
stone  roof,  there  it  stands,  and  by  what  means  it  stands, 
and  why  it  does  not  come  down,  nobody  can  make  out. 
It  ought  to,  but  it  does  not.  All  round  this  building  is  a 
verandah,  immediately  outside  the  I'oom  in  which  the 
body  reposes.  Formerly  nothing  could  exceed  the 
beauty  of  that  verandah.  The  stone  is  grey.  The  whole 
of  the  Koran  is  supposed  to  be  engraved  in  relief  on  the 
walls.  It  was  all  gilded,  and  between  the  letters  was 
painted  a most  beautiful,  lovely  azure  blue  ; and  the 
effect  of  the  gilded  letters  on  a blue  ground  and  the 
grey  stone  was  something  beautiful  beyond  all  concep- 
tion. Unfortunately,  now,  except  in  one  or  two  spots, 
which  were  carefully  covered  up,  every  sign  of  it  has 
disappeared,  but  the  natives  there  show  you  the  blue  and 
gold  as  it  originally  stood.  Inside  the  room  is  where 
the  body  reposes.  The  window  above  is  a solid  block 
of  stone,  which  has  been  carved  into  Arabic  letters,  which 
every  one  knows  are  difficult  enough  to  write;  but  here 
the  natives  have  cut  away  the  whole  of  the  stone,  leaving 
nothing  but  the  Arabic  letters,  and  several  verses  of  the 
Koran  are  cut  in  tracery  over  that  window,  each  window 
having  different  parts  of  the  Koran  engraved  on  it.  as 
you  see  there. 

I will  show  you  further  on  two  or  three  pieces  of 
tracery,  which  are  so  beautiful  that  I must  leave  you  to 
judge,  for  it  is  [impossible  for  me  to  say,  which  is  most 
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wonderful — this  or  these.  The  other  may  he  more 
boiutiful,  but  this  is  the  more  wonderful.  Thi?y  are  rrwlly 
such  as  nobody  but  a Hindoo  could  carve,  Mussulmans 
considering  it  far  beneath  their  dignity  to  attempt  any- 
thing of  that  sort. 

Entering  the  city,  we  find  on  the  walls  immediately 
as  we  enter  what  was,  until  the  Woolwich  “infant”  was 
manufactured,  the  largest  gun  in  the  world.  A native, 
6ft.  high,  standing  beside  it  gives  you  an  idea  of  its  size. 
The  most  ridiculous  stories  are  told  as  to  the  fears  of  the 
natives  about  this  gun.  Not  long  ago  the  rajah  ordered 
the  gun  to  be  fired,  for  the  purpose  of  seeing  what  harm 
it  would  do,  and  ever}^  native  went  out  of  the  city,  and 
some  went  as  far  as  twelve  miles  away.  Close  by  was  a 
tank,  and  this  was  filled  with  water,  and  so  frightened 
was  the  man  who  had  to  fire  the  gun  that  he  jumped 
into  the  tank  and  remained  there  until  the  gun  went  off, 
No  harm  happened.  I should  tell  you  the  rajah  himself 
remained  twenty  miles  off. 

Further  on  into  the  city  is  a beautiful  building,  which 
is  so  wonderfully  carved  that  it  is  hard  to  imagine  that 
it  really  is  of  stone.  The  story  of  its  erection  is  very 
curious.  One  of  the  kings  was  affected  with  a very 
dreadful  disease,  and  applied  to  all  the  doctors  and  ma- 
gicians to  cure  him,  but  they  could  not.  However,  one 
of  them,  rather  more  acute  than  the  rest,  told  him  he 
would  be  certain  of  recovery  if,  the  following  morning, 
he  gave  £100,000  to  the  first  person  whom  he  saw, 
the  magician  of  course  intending  himself  to  be  the 
man.  The  king  passed  a restless  night,  and  found  him- 
self at  the  window  earlier  than  the  magician  expected, 
when  he  saw  a miserable  beggar,  whom  he  sent  for,  and 
to  whom  he  gave  this  enormous  sum.  The  beggar  imme- 
diately built  this  little  building,  for  what  purpose  nobody 
can  say.  The  carving  is  so  beautiful,  and  the  colour  of 
the  stone  so  peculiar,  that  it  is  much  more  like  wood, 
and  everybody  would  think  of  takiag  out  his  knife  to 
cut  it,  so  certain  are  they  that  it  is  wood. 

A little  further  on  is  a large  mosque,  called  the  Jumma 
Musjid,  but  never  finished.  When  the  cit}^  was  taken,  it  was 
very  rich ; the  quantityof  gold  and  silver  in  it  wnis  something 
wonderful.  The  whole  of  the  floor  was  covered  with  the 
richest  mosaic,  every  bit  of  which  was  taken  away,  and 
nothing  remains.  The  large  dome  covers  the  centre  of  the 
interior,  and  every  four  pillars  support  little  domes,  which 
give  it  a graceful  appearance  inside.  The  view  of  the 
centre  aisle,  immediately  under  the  big  dome,  also  shows 
the  peculiar  effect  the  little  domes  have  on  the  intei-ior. 
It  has  all  been  whitewashed,  and,  consequently,  looks 
more  cheerful  than  if  the  stone  had  been  left  as  it 
originally  was. 

Passing  from  these  we  take  the  rail,  and  find  our- 
selves at  Karlee,  which  is  the  first  place  we  have  seen 
which  is  really  and  truly  Buddhist.  Unless  the  seven 
pagodas  near  Madras  is  so,  there  is  no  Buddhist  temple 
yet  discovered — there  are  only  Buddhist  caves.  This  cave 
existed  before  our  Saviour’s  time,  and  the  w’hole  of  the 
roof  is  of  wood  ; and  you  see  there  the  wooden  ribs,  which 
people  have  tried  to  say  have  been  put  up  since ; but 
there  cannot  be  a question  that  they  were  originally  put 
before  the  time  of  our  Saviour,  and  have  stood  there  until 
now. 

To  go  into  the  history  of  Buddha  is  very  long  and 
hardly  interesting.  The  peculiarity  is  that  it  made  such 
a wonderful  stride  when  it  first  began,  and  always  by 
gentle  means.  There  is  no  record,  of  any  description, 
that  there  was  any  religious  persecution  by  the 
Buddhists.  But  there  was  a persecution  against  them 
by  the  Brahmins  and  Mohammedans,  no  doubt,  as  they 
were  ultimately  expelleil  from  India.  But  the  Buddhists 
themselves  never  used  force,  and  yet,  in  a marv(dlousU' 
short  space  of  time,  after  Sakya  Muui,  who  called  him- 
self Gautama  Buddha,  the  bulk  of  the  population  was 
converted  to  his  way  of  thinking.  He  lived  600  years 
before  Christ  ; but  the  religion  did  not  make  any 
great  way  until  King  Azoka,  250  years  after  the  death 
of  Buddha,  became  a Buddhist,  and  sent  preachers 


all  over  the  country.  From  that  hour  the  progress  was 
simply  marvellous,  until  the  Brahmins  got  frightened, 
and  began  the  persec  ution  which  drove  them  to  the  east. 
And  yet  there  were  400,000,000  of  them,  while  all  the 
other  religions  of  Europe  do  not  number  300,000,000. 

The  interior  of  the  cave  is  the  next  view.  The  pillars 
on  each  side  are  carved  out  of  the  solid  rock.  Inside 
the  dagobas  are  preserved  relics.  The  form  is  considered 
to  be  very  much  like  that  of  the  first  early  Christian 
church,  the  dagoba  occupying  the  place  of  the  altar. 

From  Karlee,  the  name  of  the  cave  to  the  south  of 
Bombay,  we  must  make  a large  jump  to  Ahmedabad,  a 
city  to  the  north,  where  I want  to  show  jmu  two 
lovely  windows  in  an  old  desecrated  mosque.  The}’’ are  cut 
out  of  square  blocks  of  granite,  three  inches  thick,  which 
had  been  built  into  the  wall,  and  had  been  so  carved 
that  the  branches  and  leaves  of  the  tree  have  heen  pre- 
served most  perfectly  in  all  the  tracery.  For  beauty 
there  is  no  comparison,  except,  perhaps,  the  screen  of 
the  Taj,  in  the  whole  of  India  ; but  whether  the  win- 
dow you  saw  before  is  more  wonderful  I must  leave  you 
to  judge.  In  the  other  window  you  saw  several  trees, 
but  in  this  there  is  but  one,  covering  the  whole  window. 
The  height  of  the  window  is  eight  feet,  the  length  about 
fourteen.  Inside,  originally,  was  a mo.sque,  but  it  has 
long  been  deserted.  We  took  possession  of  it,  and  it  is 
now  used  as  a court  of  justice. 

We  can  hardly  pass  by  the  Jains  and  their 
wonderful  temples  without  a few  words.  There 
can  be  hardly  a doubt  that  the  founder  of  the  Jain 
religion  was  the  preceptor  of  Buddha.  The  Buddhists  do 
not  allow  it,  as  they  do  not  like  the  idea  of  their  founder 
requiring  a preceptor.  But  Mahavira  was  the  precep- 
tor of  Buddha.  Out  of  small  things  what  vast  results 
ensue.  Mahavira  fancied  and  taught  that  to  be  an 
ascetic  and  found  a religion,  it  was  necessary  to  go  about 
in  a state  of  nudity.  Buddha,  being  a wise  man,  saw 
that  that  would  not  do,  and  on  that  point  they  separated 
and  founded  different  sects.  The  Jains  disappeared  to 
revive  when  the  Brahmins  drove  out  the  Buddhists. 
But  the  Jain  religion  is  far  too  good  for  the  Hindoo. 
It  is  really  excellent,  and  almost — if  not  quite — as  good 
as  anything  in  the  Koran.  The  greatest  sin  they  believe 
is  to  kill — to  kill  anything,  it  does  not  matter  what — 
and  the  next  greatest  sin  is  to  walk  carelessly,  as  thereby 
you  destroy  much  life.  Their  ideas  of  time  are  very 
peculiar.  It  is  divided  into  two  cycles ; and  they 
imagine  it  a serpent  coiled  up.  The  world,  in  their 
idea,  is  coming  down  from  the  head  to  the  tail,  and 
when  it  reaches  the  tail  it  is  to  be  destroyed  ; but  the 
number  of  million  years  it  is  to  take  for  this  purpose  I 
really  can  hardly  tell  you. 

At  the  top  of  the  hill  of  Shutronye,  which  is  their 
sacred  hill,  we  see  a view  of  their  temples  as  they  are 
massed  together.  It  is  a hill  1,600  feet  high,  set  in  the 
middle  of  the  plain,  and  these  Jains  bought  it;  and 
being  chiefly  engaged  in  commerce,  and  many  of  them 
being  bankers,  they  became  enormously  rich,  and  as 
they  grow  in  their  riches  so  they  add  to  the  temples 
which  they  began  in  their  poverty.  There  are  said  to 
be  3,600  images  of  marble  and  alabaster  in  these 
temples. 

We  now  got  a view  of  one  of  their  temples.  It  was  a 
very  fine  temple,  beautifully  carved  in  stone,  but  for 
some  reason  or  other  they  have  taken  into  their  heads 
lately  to  cover  up  all  the  temples  with  a coating  of 
plaster  of  Paris  over  the  stone  wmrk  and  they  polish 
this,  and  it  then  becomes  the  bean  ideal  of  a Jain  temple, 
,and  very  soon  every  temple  will  be  hidden. 

Inside  this  temple  is  one  of  their  first  Tirthankars,  or 
deities,  called  Rishabh.  The  body  is  of  alabastim ; round 
it  is  all  marble  ; the  black  spots  you  see  are  all  precious 
stones,  some  of  them  being  of  immense  value.  The  carv- 
ing is  grotesque,  but  beautifully  done.  On  each  side  is 
an  inferior  deity. 

Rishabh,  according  to  them,  lived  840,000  years.  He 
was  at  200,000  years  a young  man  in  all  his  glory,  and  he 
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then  became  a king,  and  reigned  for  630,000  years,  and 
for  10.000  only  was  an  ascetic,  and  now  he  is  worshipped 
as  the  first  god  by  all  the  Jhains. 

We  now  pass  from  the  west  of  India  into  the  north- 
west provinces,  and  on  arriving  at  Allahabad,  the  capital 
of  the  north-west  provinces,  we  see  the  different  customs 
among  the  people,  and  among  the  first  things  we  observe 
is  the  Eka.  The  richest  men  all  use  it.  The  covering  over 
it  is  so  small  that  it  is  of  no  use  for  keeping  off"  the  sun. 

The  next  view  gives  you  a picture  of  the  native 
servants,  such  as  those  who  wait  upon  us,  eating  their 
rice.  They  have  taken  off  their  shoes,  and  uncover 
their  feet,  leaving  their  heads  covered,  unlike  us,  who 
do  just  the  reverse.  The  man  who  stands  behind  is 
called  a beesty,  and  under  his  arm  is  the  skin  in  which 
he  brings  the  water.  Servants  are  divided  into  two 
castes,  high  and  low,  and  the  distinction  is  kept  up  in 
very  great  strictness,  so  much  so  that  you  have  to  em- 
ploy two  beesties  for  the  two  classes  of  servants ; for 
no  high-caste  beesty  would  bring  water  for  a low  caste 
servant,  and  no  high-caste  servant  would  take  water 
from  a low-caste  beesty.  Consequently  the  multiplication 
of  your  servants  is  something  terrible ; it  is  impossible  to 
break  through  the  everlasting  caste.  W e next  see  one  of  the 
shops  where  are  sold  the  things  which  are  used  all  over 
India  for  carrying  water,  and  you  also  observe  a lot  of 
pebbles  which  the  natives  use  instead  of  small  change. 
Instead  of  giving  you  money  they  give  you  these 
pebbles.  To  look  at,  they  appear  to  be  nothing  more 
than  what  you  can  pick  up  on  the  roadside,  and  which 
you  fancy  you  could  pass  to  them.  But  it  is  perfectly 
useless  to  try,  for  they  instantly  detect  it,  and  if  you 
were  to  offer  them  a handful,  they  will  always  pick 
the  right  ones  out,  though  to  the  eye  of  everybody  else 
they  are  exactly  identical. 

Among  every  class  of  men  you  find  always  some  who 
gain  ascendancy  over  their  fellow-creatures. 

The  next  view  will  show  you  the  custom  of  holding  a 
durbar  to  decide  on  the  price  of  the  different  articles  for 
the  coming  week.  They  are  cloth  merchants,  holding 
their  durbar.  They  have  again  taken  oft'  their  shoes, 
and  the  man  who  has  just  arrived,  and  has  one  shoe  off, 
is  an  excellent  type  of  the  budmaash,  the  men  who  did 
so  much  harm  in  the  mutiny.  His  countenance  will 
show  you  he  is  a man  of  immense  influence  among  them. 
The  others  were  waiting  his  arrival,  and  just  as  he 
arrived  I was  able  to  catch  him.  They  are  most  difficult 
fellows  to  deal  with,  and  were,  in  fact,  the  cause  of  the 
whole  of  the  mutiny. 

At  Allahabad  we  find  ourselves  on  the  Ganges,  the 
sacred  river.  There  is  nothing  to  equal  the  veneration 
in  which  the  Hindoos  hold  the  river.  It  is  hardly  possible 
to  conceive  it.  They  have  all  sorts  of  stories  as  to  the 
river  being  a goddess,  and  who  was  the  father  and  who 
the  mother.  The  reason  probabl3'  is  that  the  river  rises 
in  a most  extraordinary  manner.  On  the  top  of  the 
Himalayas  it  comes  out  a large  powerful  stream  from  a 
tunnel  of  ice,  and  consequentlj'  nobody  knows  its  source, 
and  from  the  time  it  is  first  seen  right  down  to  its 
mouth  it  is  sacred  to  the  Hindoos.  The  difficulties  our 
government  have  had  to  contend  with  to  put  a stop  to  the 
wholesale  murder  which  goes  on  here,  I can  hardl_v  explain 
to  you.  Every  family  that  has  got  a member  of  it,  male  or 
female,  at  all  deoropid  or  diseased  in  any  way,  they  take 
down  to  the  banks  of  the  river  at  low- water,  and, 
gathering  up  the  mud,  they  fill  the  eyes  and  ears  and 
nose  and  mouth  with  it,  and  there  leave  them  to  be 
swept  away  when  the  water  rises.  There  are  many 
instances  on  record  of  Englishmen  finding  those  who 
have  thus  been  left,  and  having  taken  them  home  and 
got  them  washed,  and,  in  fact,  restored  them  to  life 
again,  but  they  have  met  with  nothing  but  abuse  and 
curses  for  so  doing.  The  native  says  that  he  will  be  dis- 
owned by  his  family  as  having  lost  caste,  he  having  been 
left  there  to  die  a sacred  death,  and  if  he  comes  back  to 
life  he  is  nobody,  and  passes  a miserable  life,  isolated 
from  every  one. 


Following  the  Ganges  to  the  north,  we  arrive  at  Cawn- 
pore,  the  first  place  of  interest  in  the  mutiny.  We  see 
the  screen  round  the  well  into  which  the  unhappy  women 
and  children  were  thrown.  Since  this  photograph  was 
taken  a large  figure  has  been  placed  over  the  well.  Un- 
fortunately, the  stone  it  is  built  of,  both  the  screen  and 
covering  of  the  well,  is  so  very  soft  that,  although  it  is 
so  beautifully  done,  it  will  never  stand  the  effects  of  the 
climate. 

Leaving  Cawnpore,  forty  miles  will  bring  us  to 
Lucknow,  where  we  shall  see  the  entrance  into  the 
Residency,  called  the  “Baily  Gate.”  All  the  history 
of  the  mutiny  is  too  well  known  to  need  descrip- 
tion from  me.  The  gate  is  named  after  the  gallant 
defender  of  the  place,  before  we  relieved  the 
Residency  and  saved  the  garrison.  The  shot  marks 
cover  it,  and  the  more  we  look  at  it  the  more  marvellous 
it  appears  how  so  small  a body  of  men  could  have  held  it 
as  they  did.  The  Residency  itself  is  exactly  as  we  took 
it,  the  government  just  repairing  it  to  keep  it  from  falling 
to  the  ground.  It  was  in  a room  in  the  tower  that 
Sir  Henry  Lawrence  lived,  and  it  was  here,  watching 
for  aid  to  come,  that  the  ball  struck  him  down,  and 
thus  laid  low  as  gallant  and  brave  a man  as  England 
ever  boasted  of. 

Time  wUi  not  allow  us  to  go  further,  but  hurry  on 
to  Agra,  and  see  there  that  wonderful  building  called 
the  Taj -Mahal.  The  first  view  will  show  you  the 

entrance-gate.  It  is  situated  on  the  Jumna.  It  is  the 
celebrated  mausoleum  of  Shah  Jehan,  which  he  built 
for  his  wife,  of  white  marble.  The  other,  which  he  built 
on  the  other  side  of  the  river,  was  to  be  of  black,  but, 
unfortunately,  he  died  before  the  black  marble  was 
finished,  consequently  he  is  buried  elsewhere — nobody 
knows  where.  Inside,  we  get  a view  of  the  Taj,  which  is 
built,  as  I have  said,  of  white  marble,  inlaid  with  precious 
stones.  The  only  fault  found  with  it  is  that  the  minarets 
are  too  short,  not  being  higher  than  the  dome.  Inside  it 
is  very  dark,  and  I found  it  difficult  to  get  a photograph 
of  it,  but  by  perseverance  I managed  to  do  so.  Each  slab 
of  marble  is  six  feet  high,  four  feet  wide,  and  four  inches 
thick.  It  is  another  instance  of  the  marvellous  power 
and  industry  of  the  Hindoos.  All  the  inlaying  that  is 
seen  are  precious  stones,  which  are  placed  together 
in  such  a way  that  the  first  letters  form  verses  of  the 
Koran.  It  is  the  same  with  the  flowers.  On  the  tomb 
you  see  inside  every  bit  can  be  read  by  the  Mahommedans 
there,  the  first  letter  of  each  stone  being  used  to  form 
the  verse  in  the  Koran.  It  cost  one  million  sterling, 
and  thus  we  see  how  the  Mahommedans  spent  their 
enormous  wealth. 

We  can  hardly  leave  India  without  one  peep  at  a 
native  prince,  and  so  I propose  to  show  you  a Maha- 
rajah or  Emperor.  His  father  possessed  a very  large 
tract  of  country  when  we  took  India,  and  he  was  acute 
enough  to  see  that  sooner  or  later  we  must  conquer  the 
country,  and  as  his  people  were  nothing  but  a band  of 
robber's,  and  lived  by  the  depredation  and  plunder  which 
they  could  commit  on  the  natives,  he,  with  his  army  of 
200,000  men,  made  overtures  to  join  us,  and  in  those 
days  we  listened  to  his  overtures,  and  promised  him  that 
when  we  took  the  country,  to  him  should  be  granted  hi* 
estates  for  ever  in  fee  simple.  I need  hardly  say  we 
have  kept  the  promise.  This  is  his  son.  He  is  well 
educated,  and  speaks  English  well.  He  is  devoted  to 
Europeans,  has  English  schools  and  teachers,  and  if  he 
were  not  so  much  under  the  influence  of  the  Brahmins,  is 
really  a good  fellow.  He  treats  you  royally  when  you 
visit  him.  He  has  built  a splendid  palace,  in  which  he 
lodges  you,  and  feeds  you  with  any  amount  of  food  you 
can  possibly  want  free  of  all  charge,  and  when  you  go 
away  he  will  tell  you,  as  he  would  were  he  here  now,  that 
you  were  a set  of  fine  fellows — capital  fellows — to  have 
done  him  the  favour  to  come  and  see  him. 

A vote  of  thanks  was  proposed  by  Lord  Alfred 
Churchill,  and  passed  with  acclamation,  to  Captain 
Lyon  for  his  deeply  interesting  and  ^instructive  lecture. 
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Ill 


cANros  LBomaEs. 

The  second  lecture  of  the  first  course  of  Cantor 
Lectures  for  the  present  Session,  “On  the  Practical 
Applications  of  Optics  to  the  Arts,  Manufactures, 
and  to  Medicine,”  was  delivered  on  Tuesday,  Dec. 
3rd,  by  C.  Meymott  Tidy,  Esq.,  M.B.,  Joint 
Lecturer  on  Chemistry,  and  Professor  of  Medical 
Jurisprudence  at  the  London  Hospital.  The 
Lecturer  said  : — • 

At  our  last  lecture  we  examined,  first  of  all,  the  law 
of  the  decrease  of  light  with  regard  to  distance,  and 
we  found  that  it  obeyed  the  law  that  all  radiant  force 
obeys — the  law  of  inverse  squares.  We  then  examined 
the  method  of  calculating  and  estimating  the  relative 
intensities  of  light,  by  means  of  instruments  which  I 
said  are  generally  called  photometers,  though  not  a par- 
ticularly accurate  name.  Then,  lastly,  I drew  your  atten- 
tion, as  far  as  I was  able,  to  the  several  methods  which 
had  been  adopted  for  overcoming  that  law  of  the  decrease 
of  light  in  cases  where  we  find  it  necessary.  It  is  at 
that  point  that  I take  up  my  lecture  to-day.  We  found 
the  two  great  methods  of  overcoming  the  decrease  of 
light  were — reflection  and  refraction.  It  would  have 
been  interesting,  if  we  had  had  time,  to  examine  how 
nature  makes  a law,  how  she  applies  it  to  all  force,  and 
yet  how,  at  the  same  time,  she  marks  the  limits  of  that 
law,  and  how  those  limits  extend  to  all  force  as  well. 

Now,  we  have  to  consider  the  applications  of  these 
great  principles — the  principles  of  reflection  and  refrac- 
tion— to  lighthouse  illumination,  and  to  other  circum- 
stances where  we  may  require  them.  The  first  method 
that  was  suggested  of  throwing  light  to  a distance  w: 
by  means  of  mirrors  (the  Catoptric  system),  made  of 
small  pieces  of  plain  silvered  glass,  fixed  into  a hollow 
mould  by  means  of  plaster  of  Paris.  I need  not  say  that 
this  was  soon  abandoned,  inasmuch  as  it  proved  to  be  a 
very  imperfect  method.  After  this  we  find  the  use  of 
parabolic  reflectors.  I have  already  drawn  your  atten- 
tion to  the  principal  object  of  this  kin  1 of  reflector,  and 
of  its  advantages  over  an  ordinary  one.  I toll  you 
that  the  concave  reflector,  after  having  conveye  1 the 
rays,  spread  them  out,  whereas,  by  the  use  of  a parabolic 
reflector,  as  is  shown  in  the  diagram,  all  the  rays 
are  thrown  parallel.  These  parabolic  reflectors,  I believm, 
are  still  used  in  the  northern  lighthouses,  at  any  rate, 
in  some  of  them,  the  light  employed  being  either  fixed, 
that  is  to  say,  continuous,  or  else  revolving,  the  angles 
being  dark,  whilst  the  sides  are  illuminated.  Now,  it 
is  found  that  the  reflecting  or  catoptric  system  does  not 
answer  so  well  as  the  dioptric,  the  sj'stem  of  lenses,  or 
the  refracting  S5^stem.  There  are  a great  many  diffi- 
culties in  the  use  of  the  reflecting  system,  hence,  : 
nearly  all  our  lighthouses  at  the  present  time,  we  adopt 
the  system  of  lenses  rather  than  the  system  of  mirrors. 

I have  already  shown  you  the  power  that  a lens 
possesses  of  gathering  up  the  light  rays,  guiding  them  in 
whatever  direction  we  think  fit,  and  building  up  an 
image  at  a distance  from  any  object  that  may  be  placed 
in  its  path.  By  means  of  a large  lens,  you  see,  I can 
throw  upon  the  screen  a most  magnificent  image  of  the 
coal  points  with  which  we  are  operating.  There  is  the 
refracting  system,  and  its  power  of  building  up  rays. 
But,  alas  ! for  the  imperfection  of  all  things  human, 
although  the  lens  has  a marvellous  power  of  guiding 
light,  it  has  its  disadvantages.  What  are  they  ? 
They  are  principally  two.  First  of  all,  nature 
never  indulges  in  extremes — there  is  nothing  per- 
fectly opaque,  and  there  is  nothing  perfectly  trans- 
parent— hence  when  we  have  a very  large  lens,  as  is 
necessary  in  light-house  illumination,  the  result  is  that 
a large  number  of  the  light  rays  are  absorbed  by  the 
glass,  and  we  lose  a great  part  of  the  illuminating 
power.  That  is  the  first  objection —the  absorption 


of  the  light  rays  by  the  glass.  The  second  objec- 
tion is  of  a different  kin  1.  Unfortunately,  at  best  the 
lens  is  a very  imperfect  instrument.  I have  here,  for 
instance,  my  lime  light,  and  I will  first  of  all  throw 
upon  the  screen  a disc  of  light  without  any  diaphragm. 
You  see  that  I obtain  upon  the  screen  a brilliantly 
illuminateil  disc  of  considerable  size.  Now  I will  put  in 
front  of  this  lens, — and  a very  well  made  one  it  is — a 
diaphragm,  in  order  to  stop  out  all  the  rays  except  those 
which  come  from  the  exact  centre  of  the  lens.  In  doing 
so,  I shall  scarcely  in  the  least  degree,  however,  diminish 
the  size  of  my  disc  of  light,  although,  by  using  the  dia- 
phragm, I shall  probably  cut  off  more  than  one-half  of  the 
lens.  Now,  let  us  examine  thisquestion  a little  more  fully. 
First  of  all  I will  put  into  the  lantern  a picture — an  or- 
dinary view,  and  by  focussing  it  carefully  you  notice 
how  marvellously  sharp  it  appears  on  the  screen.  Now 
I will  remove  the  diaphragm,  and  you  see  I do  not 
increase  the  size  of  my  disc,  although  I am  using  more 
of  the  lens  in  its  production.  But  you  will  note  this, 
that  immediately  upon  my  removing  the  diaphragm 
I get  a certain  obscurity  in  the  image— it  is  not  nearly 
so  sharp  now  as  when  the  diaphragm  was  in  front 
of  the  lens.  The  size  of  the  disc  is  not  increased, 
although  I am  new  using  the  whole  lens,  whereas  I was 
only  using  half,  but  I do  not  get  the  extreme  sharpness 
of  the  image  that  I did  when  I only  employed  the  rays 
that  came  from  the  centre  of  the  lens.  Now  what  is 
the  explanation  of  this  ? I think  you  will  see  at 
once  that  the  rays  which  come  out  of  the  centre 
of  the  lens  are  not  working  in  harmony  with  those 
rays  which  come  from  the  edge  of  the  lens;  in  short 
they  are  antagonistic  one  to  the  other.  Shut  out  one 
set  of  the  rays,  and  you  then  get  a perfectly  sharp 
picture;  allow  the  other  set  of  rays  to  come  into  play 
and  immediately  we  get  a certain  amount  of  blurring. 
That  is  the  meaning  of  the  diaphragm;  and  this  antago- 
nism between  the  rays  of  light  is  what  we  know  as 
spherical  aberration  by  refraction,  in  contradistinction 
to  spherical  aberration  by  reflection.  I shall  revert  to 
this  again,  with  reference  to  other  defects  in  lenses. 

It  is  in  this  difficulty  that  science  is  appeale  1 to,  and 
aske  I,  What  can  you  do  for  us  ? And  let  me  say  this, 
that  when  definite  questions  are  asked  of  science  they 
are  very  seldom  asked  in  vain ; it  is  the  indefinite 
questions  that  science  fails  to  answer.  To  compensate, 
then,  for  the  evils  of  this  spherical  aberration,  Buffon  first, 
then  Brewster,  and  afterwards  Augustine  Fresnel,  built 
up  these  magiaifioent  lenses,  called  polyzonal  lenses,  ring 
within  ring,  each  at  its  proper  adjustment.  Here  I have 
a magnificent  lens,  which  his  been  kindly  lent  me  by 
Messrs.  Chance,  of  Birmingham.  You  will  see  at  once 
what  is  its  character.  The  dotted  line,  in  the  diagram 
shows  the  size  of  the  lens  under  ordinary  circumstances, 
and  you  see  it  would  be  of  an  enormous  thickness,  so  that  a 
large  amount  of  light  would  be  absorbed,  but  by  cutting  it 
down  and  forming  a series  of  zones,  each  to  its  proper 
angle,  with  a convex  lens  in  the  centre,  5mu  get  all 
the  advantages  of  the  large  lens,  whilst  you  lose  but 
little  of  the  light.  Here  is  the  lens  in  the  centre,  and 
here  is  zone  upon  zone,  building  up  Chance’s  magnifi- 
cent lens.  Hero  is  another  lens  of  the  same  kind, 
which  has  been  kindly  lent  me  by  Captain  Doty,  which 
illustrates  the  same  thing,  though  it  is  in  another  form; 
still  you  see  it  retains  the  polyzonal  character.  Hera 
is  the  round  part  in  the  centre,  and  here  are  the  zones 
building  up  a lens,  which  has  the  power  of  sending 
the  light  an  enormous  distance,  whilst  it  is  not  to  a 
great  extent  diminished.  It  is  not  part  of  my  subject 
to-night  to  enter  on  the  vexed  question  of  the  best  oil 
or  the  best  light  for  lighthouse  illumination,  whether 
vegetable,  mineral,  or  animal  oils  are  best,  but  certainly 
mineral  oils,  as  suggested  by  Captain  Doty,  have,  to  my 
mind,  very  great  advantages  over  all  others ; but  I do  think, 
that  the  time  is  not  very  far  off — we  may  hope  so,  at  any 
rate — when  we  shall  have  some  cheap  electric  light  that 
may  be  generally  employed  in  lighthouse  illumination. 
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Unfortunately  our  electric  light  at  present  is  very 
troublesome  and  expensive,  and  could  scarcely  be 
ordinarily  employed  fur  such  a purpose.  But,  with  all 
our  powers  of  lighthouse  illumination,  fogs  have  sadly 
interfered  with  lighthouses.  I might  have  shown  you 
how  even  the  rays  of  the  electric  lamp  are  obscured  by 
a little  steam. 

With  respect  to  lighthouse  illumination,  I would  draw 
your  attention  to  the  nature  of  a flame.  Looking  at  the 
flame  of  an  ordinary  candle,  you  notice  it  occupies  a very 
considerable  space,  and  it  is  very  important  to  determine 
that  point  of  the  flame  which  possesses  tho  greatest  in- 
tensity, inasmuch  as  it  is  necessary,  in  order  to  obtain  the 
best  possible  result,  to  adjust  that  centre  of  intensity  to 
the  axis  of  the  lens.  It  has  been  suggested  by  Messrs. 
D.  and  T.  Stevenson,  the  engineers  to  the  Scotch  light- 
houses, that  this  might  he  done  by  photography.  If 
you  look  at  a flame  it  is  almost  impossible  to  tell  the 
point  of  the  greatest  intensity,  hut  they  propose  to 
estimate  that  by  taking  photographs  at  different  ex- 
posures. For  instance,  you  take  the  flame  of  a three- 
inch  burner,  and  you  take  a photograph  of  it  by  an 
exposure  of  one  second,  hlessrs.  Stevenson  say  that 
that  part  of  the  flame  will  appear  upon  the  plate 
that  has  the  greatest  intensity ; then,  keeping  the 
camera  at  the  same  distance  from  the  flame,  thej' 
photograph  it  again  with  two  seconds  exposure,  and  get 
of  course  a more  perfect  image.  Then  they  proceed  to 
take  photographs  with  three  seconds,  four,  six,  twelve, 
and  twenty-four  seconds’  exposure.  That  part  of  the 
flame  corresponding  to  the  photogr.aph,  taken  by  the 
shortest  exposure,  is  supposed  to  he  the  point  of  the 
greatest  intensit)n 

A plug  in  the  centre  of  the  flame  is  then  raised  to 
this  point  of  the  flame.  The  flame  is  then  placed  in  the 
proper  position  in  the  lamp,  and  the  operator  looks 
through  the  light  and  the  lens  and  arranges  it  so 
that  the  horizon  should  he  in  an  exact  line  with 
the  centre  of  the  lens  and  the  plug,  which  is  in  the 
luminous  centre  of  the  flame.  But  I am  hound  to 
say,  I think  there  is  a flaw  in  this.  It  strikes  me  that 
Messrs.  Stevenson  have  mistaken  the  luminous  centre 
of  the  flame  for  the  centre  of  the  actinic  rays.  It  is 
not  the  luminous  centre  that  they  get  pictured,  for  we 
know  very  well  that  the  greatest  actinic  power  does  not 
correspond  to  the  most  luminous  part  of  the  flame. 
We  know,  for  instance,  that  in  a spectrum — and  this 
I shall  point  out  in  another  lecture — the  greatest 
light  power  of  the  spectrum  is  somewhere  about  the 
yellow  ; certainly  not  where  there  is  the  greatest  ac- 
tinic power,  and  therefore  it  seems  to  me  that  in  this 
process  they  have  determined  the  point  where  there  are 
the  greatest  amount  of  actinic  rays,  bnt  I do  not  admit 
that  that  corresponds  to  the  part  of  the  flame  which 
contains  the  greatest  number  of  luminous  rays. 

An  application  of  reflection  has  been  suggested  by  Mr. 
Skelton  to  our  ordinary  street  lamps,  a specimen  of  which 
arrangement  is  on  the  table,  and  there  is  also  on  the  walj 
an  illustrative  diagram  Of  course  it  is  a bad  system  that,  a 
in  an  ordinary  lamp,  the  raj^s  of  the  light  shouhi  be  thrown® 
into  the  sky,  where  we  do  not  want  them,  and  it  is  ad- 
visable, nowadays  especially,  th.at  we  should  get  as 
many  of  the  rays  as  we  possibly  can  upon  the  pave- 
ment, where  we  do  want  them  ; and  I certainly  think 
that  this  lamp  of  Mr.  Skelton’s  is  a decided  improve- 
ment upon  our  old-fashionrd  lamps.  I need  not  tell 
you,  with  respect  to  parabolic  mirrors,  that  they  are 
very  largely  used  in  carriage  lamps,  and  in  the  lamps 
placed  in  front  of  and  behind  railway  trains.  Moreover, 
in  lighting  staircases,  we  often  employ  a combination  of 
parabolic  mirrors,  so  as  to  throw  the  light  in  two  direc- 
tions at  the  same  time. 

Plane  mirrors  have  their  application  in  domestic 
economy  to  secure  a better  supply  of  light  in  dark 
places,  and  on  dark  days.  Then,  again,  there  is  another 
practical  application  of  reflection.  Tho  angles  of  crystals, 
you  know,  are  measured  by  what  is  called  a reflecting 


goniometer,  where  a ray  of  light  is  used  as  an  index. 
Another  practical  application  I can  only  just  mention, 
for  it  is  too  well  known  to  need  description,  and  that 
is  the  reflecting  telescope.  Then  there  is  one  appli- 
cation of  reflection  to  the  arts  which  I think  must 
not  he  entirely  forgotten.  It  is  that  which  is 
known  as  Brewster’s  kaleidoscope,  and  is  used  so 
largely  at  the  present  day  for  the  purpose  of  obtaining 
patterns  and  so  forth,  that  I think  it  certainly  deserves 
to  be  mentioned  as  one  of  the  practical  applications  of 
optics  to  the  arts.  I do  not  know  whether  I shall  suc- 
ceed very  well  in  an  attempt  to  throw  a kaleidoscopic 
object  on  the  screen,  for  it  is  a very  difficult  thing  to 
do,  but  I will  do  my  best  by  means  of  the  lime-light 
lantern.  You  see  the  feather  which  I use  is  reflected 
over  and  over  again,  forming  many  very  beautiful 
patterns. 

Nor  has  medicine  profited  nothing  by  reflecting  in- 
struments. There  are  dark  parts  in  the  body,  quite  out 
of  the  reach  of  our  ordinary  powers  of  observation,  and 
the  means  at  our  disposal  for  the  detection  of  disease, 
such,  for  instance,  as  the  hack  of  the  eye.  But  science 
has  shown  us  how,  by  reflecting  instruments,  we  can 
even  dive  into  these.  Here,  for  instance,  we  have  that 
beautiful  instrument  known  as  the  ophthalmoscope,  an 
instrument  for  examining  the  eye.  Here  is  a little  con- 
cave mirror,  in  the  centre  of  which  is  a little  hole.  The 
light  is  reflected  by  this  concave  mirror,  and  directed  into 
the  eye.  The  operator  looks  through  that  little  hole, 
and  by  means  of  a lens,  such  as  you  see  here,  he  magnifies 
the  hack  of  the  eye  (the  retina),  and  is  able  at  once  to 
discover  any  morbid  changes  that  are  going  on. 
Thus  you  see  our  medical  knowledge  becomes  more 
accurate,  as  science  supplies  us  with  more  accurate 
methods  of  diagnosis.  And  it  is  a well  acknowledged 
fact  now,  that  you  must  know  what  a disease  is  before 
you  attempt  to  battle  with  it.  Again,  here  we  have 
that  beautiful  instrument,  the  laryngoscope,  for  examin- 
ing the  throat.  Here  is  one  which,  in  the  hands  of 
my  friend  and  colleague.  Dr.  Morell  Mackenzie, 
has  given  us  a literature  in  a few  years  upon  a subject 
about  which  formerly  little  was  known.  Here,  again, 
you  see  a concave  reflector  is  employed  for  throwing 
the  rays  of  light  to  the  back  of  the  throat ; and  there 
is  another  little  reflector,  which  we  place  in  the  throat, 
just  under  the  uvula,  in  order  to  direct  those  rays  down- 
wards, to  change  the  direction  of  the  rays  thrown 
in  by  the  concave  mirror;  and  in  this  way,  again,  we 
are  enabled  to  discover  diseased  conditions  of  the  vocal 
cords,  and  of  the  parts  adjacent ; and,  what  is  more, 
by  the  aid  of  this  instrument  we  are  enabled  to  apply 
remedies  to  parts  that  were  formerly  out  of  our  reach 
altogether — remedies,  let  me  say,  that  have  proved 
most  efficacious,  and  that  would  never  have  been  dreamt 
of,  but  for  this  most  useful  application  of  optics  to 
medicine. 

The  most  perfect  refracting  instrument  is  the  eye.  It 
is  a true  optical  instrument.  In  front  of  the  eye  there 
is  a transparent  window  for  the  rays  to  enter.  These 
raj'S  are  gathered  up  by  a magnificently  transparent 
lens,  which  is  more  conve.x  anteriorly  than  posteriorly. 
This  lens  is  made  up  of  concentric  layers  of  different 
refracting  power.  Then  we  have  a magnificent  screen 
to  receive  tho  image,  which  is  an  extension  of  the  optic 
nerve  that  conveys  the  message  it  has  received  to  the 
brain,  and  the  brain  translates  that  message  into  light. 
You  ask  me  how  P I do  not  know.  It  is  just  at  this 
very  spot  where  the  optical  instrument  of  the  Deity 
surpasses  the  optical  instrument  of  human  craft.  I 
have  here  a model  of  an  eye,  which  will  give  you,  at  any 
rate,  some  idea  of  its  construction,  and  will  enable  me  to 
illustrate  its  action.  Here  you  see  is  the  diaphragm, 
for  nature  knew  about  spherical  aberration  long 
before  we  did.  The  diaphragm  is  called  the  iris. 
Here  is  the  pupil,  through  which  the  rays  enter ; and 
here  we  have,  at  the  back,  the  retina,  which  in  this  case 
is  a hit  of  oiled  paper.  Now  if  I place  this  artificial  eye 
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at  some  distance  from  where  I am,  and  in  such  a direc- 
tion that  the  screen,  or  retina,  is  towards  you,  and  then 
place  in  front  of  it  a candle,  I shall  be  able,  by  means  of 
a lens,  to  focus  the  image  of  the  candle  upon  the  retina, 
and  I dare  say  I shall  be  able  to  obtain  a fairly  good 
image  there,  so  that  you  may  all  see  it.  It  is  a small 
one,  but  it  is  beautifully  distinct.  You  will  also  notice 
that  the  image  of  the  candle  is  inverted.  Now  that 
is  exactly  what  you  would  see  in  the  eye.  If  you 
could  get  into  my  eye,  for  instance,  you  would  see  on 
the  retina  an  image  of  the  audience  in  this  room, 
and  you  would  see  them  all  with  their  heads  down- 
wards. There  are  a great  many  questions  arising  out 
of  this.  How  is  it  we  see  things  in  their  proper  po- 
sition ? — is  seeing  believing  ? do  we  see  things  in 
their  proper  position  ? Numerous  theories  have  been 
proposed  to  explain  this,  but  none  of  them,  I believe, 
are  very  satisfactory.  However,  I think  our  artificial 
eye  will  explain  to  you  one  circumstance  which  I want 
to  make  clear,  and  that  is,  that  it  is  essential  to 
perfect  vision,  that  the  object  should  be  accurately 
focussed  upon  the  nerve  screen  of  the  eye.  This 
candle  is  accurately  focussed  now  upon  the  retina,  but 
if  I move  the  lens  in  the  slightest  degree  you  will 
notice  that  the  candle  is  no  longer  accurately  focussed, 
and  you  cannot  see  it  distinctly.  In  order  to  have 
a clear  image  you  must  have  the  object  accurately 
focussed  on  the  eye  screen.  But  sometimes  we  find 
that  the  lens  of  the  eye  is  too  good  a refractor — it  bends 
the  rays  too  much  ; or  perhaps  the  other  media  of  the 
eye  are  too  refractive — or  perhaps  the  axis  of  the  eye 
is  too  elongated.  Several  of  these  things  may  happen, 
and  under  such  circumstances  you  do  not  get  a perfect 
image  of  the  object  you  are  looking  at  upon  your  nerve- 
screen,  hut  the  rays  come  to  a focus  in  front  of  the 
nerve-screen,  owing  to  the  great  refractive  power  of  the 
lens  or  from  some  other  cause  I have  named.  Tne 
result  is,  you  get  a blurred,  unfocussed  im  ige  upon  the 
nerve-screen,  instead  of  a sharp  image.  This  is  illus- 
trated upon  a diagram  which  I have  here,  where  you 
I'see  the  image  has  come  to  a focus,  instead  of  on  the 
nerve-screen,  in  front  of  the  retina.  This  is  w'hat 
1' constitutes  short  sight,  or  m}'’opia.  Short  sight,  there- 
jifore,  is  due  to  the  rays  of  light  coming  to  a focus  before 
ii  they  meet  the  nerve-screen.  Now,  what  is  the  remedy 
[Tor  this?  First  of  all,  the  person  who  is  short-sighted 
li  brings  his  paper  near  to  his  eyes,  and  I think  the  reason 
!|for  that  must  be  perfectly  plain.  It  throws  the  point 
of  intersection  further  back,  the  eye,  under  such 
circumstances,  being  adapted  to  bring  divergent  rays 
to  a focus,  but  not  parallel  ones.  But  of  course  we  know 
very  well  that  this  method  of  holding  a book  within  a 
few  inches  of  the  eyes  is  not  very  agreeable,  and  we 
have  to  obviate  it  by  other  means,  namely,  by  lenses. 
In  the  case  of  short  sight,  which  we  are  now  considering, 
where  the  rays  come  to  a focus  in  front  of  the  retina,  we 
use_  a concave  lens.  A concave  lens  has  the  opposite 
action  to  a concave  mirror.  The  concave  mirror  squeezes 
I the  rays  together,  but  the  concave  lens  draws  them  apart ; 
and  I think  this  will  at  once  explain  to  you,  the  reason  for 
the  use  of  concave  lenses  in  short  sight.  It  is  well  illus- 
Itrated  on  this  diagram.  Here  the  point  A comes  upon 
the  lens  of  the  eye,  which  is  too  highly  refractive,  and  the 
I ra}'s  are  bent  and  meet  at  this  point  in  front  of  the  screen. 

I But  if  you  put  in  the  path  of  the  rays  a concave  lens, 
lit  spreads  the  rays  out,  and  by  means  of  different  powers 
they  may  be  made  (many  can)  to  meet  in  any  desired 
spot,  so  as  to  bring  them  to  a focus  exactly  upon  the 
retina.  Thus  you  see  the  action  of  the  concave  lens  on 
(a  short-sighted  person  is  to  throw  the  point  of  inter- 
;l  section  further  back,  so  as  to  bring  it  on  to  the  retina. 

I But  another  state  of  things  may  exist.  Not  only  may 
|the  lens  be  too  powerful  a refractor,  but  it  may  not  be  a 
IsufSi-iently  good  refractor  ; or,  for  instance,  the  eye  might 
he  too  flat,  or  the  eye-ball  too  shallow,  just  the  reverse  of 
what  we  have  been  considering ; and  here  we  have  a 
different  state  of  things.  Instead  of  the  raj’S  coming  to 


a point  in  front  of  the  retina,  they,  if  they  could  go  on, 
would  come  to  a focus  behind  the  retina,  further  back, 
as  represented  in  another  diagram,  where  you  see  the 
rays  meeting  behind  the  retina.  This  constitutes  what 
is  called  presbyopia,  or  long  sight.  In  short  sight  the 
rays  meet  in  front  of  the  retina  ; in  long  sight  the  rays 
would  meet  behind  the  retina.  This  is  the  first  and 
earliest  sign  of  impaired  nutrition — the  impaired  accom- 
modative power — -from,  perhaps,  most  often  a less  yielding 
state  of  the  Ions.  And  now  what  is  the  remedy  for  this  ? 
Just  as  a boy  who  is  short-sighted  brings  his  paper  near 
to  him  in  order  to  throw  the  laj’S  further  hack,  the 
person  who  is  long-sighted  holds  his  book  a long  way 
off  to  bring  the  point  of  intersection  more  forward. 
And  as  in  the  case  of  short-sight  we  use  a concave 
lens,  in  order  to  spread  the  rays  further  out,  so  in 
the  case  of  lung  sight  we  use  a convex  lens  in  order 
to  bring  the  rays  upon  the  retina  in  front  of  where 
the  focus  otherwise  would  fall.  These  are  the  two 
principal  kinds  of  lenses,  an  J you  see  at  once  their  practical 
application.  Perhaps  it  may  be  worth  while  before  we 
pass  on  to  show  you  the  extraordinary  power  of  the  con- 
vex lens  in  pulling  rays  together.  I will  do  so  by 
placing  a large  convex  lens  in  the  path  of  the  rays 
from  the  electric  lamp,  and  you  see  at  once  how  power- 
fully they'  are  converged.  I should  saj'  that  we  always 
employ  double  convex,  or  double  concave  lenses;  but  Wol- 
laston suggested  what  he  called  periscopic,  or  concavo- 
convex  lenses.  He  thought  that,  by  this  means,  a very 
much  wider  range  of  vision  could  he  obtained — hence  the 
word  periscopic.  But  this  is  perfectly  unnecessary, 
because,  even  in  an  ordinary  convex  or  concave  lens,  a 
very  small  part  of  the  lens  is  used.  I believe  the  use  of 
these  periscopic  glasses  has  been  entirely  discontinued 
in  England,  and,  I believe,  on  the  Continent  also. 
Lenses  are  made  of  every  strength,  because  some  people 
are  more  short-sighted  or  long-sighted  than  others.  On 
the  table  is  a magnificent  set  of  lenses  kindly  lent  me  by 
Mr.  Baker,  optician,  of  High  Holl)orn,  amongst  which 
you  will  see  convex  and  concave  lenses  of  every  size  and 
every  focal  length,  suitable  for  every  kind  of  sight. 
Here  is  a lens  which  is  concave  to  a most  extraordinary 
degree,  and  there  is  another,  which  is  almost,  if  not 
quite,  a plain  jiiece  of  glass,  just  suitable  for  some  young- 
gentleman  who  wants  it  for  but  one  reason. 

I will  pass  on  to  some  few  circumstances  connected 
with  the  eye  that  are  matters  of  very  great  importance. 
The  ey-e,  you  know,  has  the  power  of  adapting  itself  to 
objects  at  all  distances,  though  not  at  the  same 
time.  It  is  known  as  the  power  of  accommodation. 
In  all  probability,  this  is  brought  about  by  a 
change  in  the  lens,  through  the  action  of  the  ciliary 
muscle.  I believe  this  to  have  been  tolerably  well 
proved  by  Helmholtz.  The  action  is  best  seen  in  the 
eye  of  a pig ; but  I do  not  know  that  there  is  any 
difference  between  that  eym  and  the  eye  of  a man.  I 
suppose  I need  not  say  m\ich  to  you  about  the  desira- 
bility of  having  two  eyes;  but  let  me  just,  in  passing, 
say  that  two  eyes  are  necessary  to  estimate  distance 
and  to  detect  solidity.  One  eye  does  not  see  the  same 
object  as  the  other  eym  does  ; we  see  different  objects 
with  the  two  eyes.  For  instance,  if  I hold  my  hand 
up  with  the  edge  in  front  of  me,  and  shut  the  left 
eye,  I see  a large  part  of  the  back  of  my  hand  ; 
but  if  I shut  the  right,  I see  a large  part  of  the 
front ; and  it  is  the  union  of  these  two  pictures  that 
produces  the  idea  of  solidity.  That  is  the  history  of  the 
stereoscope,  whether  it  be  the  reflecting  stereoscope,  as 
was  first  suggested,  or  the  refracting  stereoscope,  with 
which  we  are  now  so  familiar.  It  is  the  union  of 
these  two  images  that  produces  this  idea  of  solidity  in 
the  stereoscope  ; and  it  is  perfectly  certain  that,  when  a 
person  fails  in  seeing  the  perfect  solidity  of  the  two  pic- 
tures in  the  stereoscope — for  those  two  pictures  are  dif- 
ferent— the  stereoscope  becomes  a most  valuable  instru- 
ment for  proving  that  there  is  some  detect  in  one 
of  the  two  eyes.  Then,  again,  it  is  a well-known 
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fact  that  the  eye  sees  an  object  after  it  has  been 
displaced,  or  after  the  object  has  disappeared  ; that 
is  to  say,  the  image  lingers  on  the  retina  for  some 
time,  perhaps  as  much  as  one-seventh  of  a second.  I 
might  bring  forward  numberless  experiments  in  proof 
of  this.  You  are,  probably,  all  familiar  with  the  thanma- 
trope  of  Dr.  Paris,  in  which,  by  turning  round  a little 
bit  of  card  rapidly,  you  see,  at  the  same  moment,  the 
images  on  both  sides  of  the  card.  Here,  again,  is  a large 
induction  coil,  by  which  I can  light  up  this  glass  tube  ; 
and  on  turning  it  rapidly  round,  although  there  is  only 
one  tube,  it  appears  as  if  there  were  several.  I want  to 
show  you  one  or  two  experiments,  to  lead  you  up 
gradually  to  another  point  in  connection  with  this  sub- 
ject of  considerable  importance,  I have  here  a large  disc, 
on  which  are  painted  a number  of  black  balls.  I will 
mount  this  on  a stand,  so  as  to  throw  upon  it  the  beam 
of  our  lime-light.  And  you  will  have  no  difficulty  in 
understanding  at  once  how,  when  I rotate  this  disc 
rapidly,  you  seem  to  see  all  these  balls  mingling  to- 
gether, producing  the  appearance  of  a single  shaded  line. 

Now  I want  to  draw  your  attention  to  another  very 
curious  effect.  Instead  of  throwing  upon  this  disc  the 
lime-light,  I will  illuminate  it  by  an  electric  spark  pro- 
duced from  a battery  of  four  or  five  cells.  Now,  on  rotat- 
ing it  once  more,  j'ou  will  see  that  with  the  intermittent 
light  produced  by  the  electric  spark  the  balls  all  appear 
separate,  and  you  do  not  get  the  effect  of  the  shaded 
line,  whereas  with  the  continuous  light  from  the  lantern 
you  see  the  lines  instead  of  the  black  balls.  Thus,  you 
see  the  difference  produced  by  the  sudden  flashes  of  light 
and  that  produced  when  it  is  continuous.  I can  pro- 
duce these  flashes  of  light  in  another  way.  Instead  of 
using  a disc,  I will  use  a large  v;heel,  placing  it  in 
front  of  the  screen.  Then  in  front  of  the  lime  light  I 
will  place  a small  disc,  in  which  there  are  two  apertures  at 
opposite  portions  of  the  circumference  of  the  disc,  through 
which  the  lime-light  will  illuminate  the  wheel,  and  throw 
its  shadow  on  the  screen.  If  the  wheel  is  rotated  rapidly, 
allowing  the  disc  in  front  of  the  lime  light  to  remain 
stationary,  so  that  the  light  comes  continuously  through 
one  of  the  apertures,  jmu  are  not  able  to  see  the  spokes 
of  the  wheel ; but  now,  instead  of  allowing  this  con- 
tinuous light  to  fall  upon  the  wheel.  I rotate  the  disc 
so  as  to  produce  rapid  flashes  of  light  through  the 
apertures,  you  gee  all  the  spokes  re-appear,  producing  this 
very  remarkable  effect.  At  one  time  the  wheel  appears 
to  stand  still,  whilst,  by  varying  the  velocity  at  which 
the  disc  is  rotating,  it  actually  appears  to  he  turning  in 
an  opposite  direction  to  that  in  which  it  is  really  being 
driven.  It  has  been  a question  of  some  interest  in 
jurisprudence,  and  has  been  raised  over  and  over  again, 
whether  a flash  of  lightning,  such,  for  instance,  as  I had 
from  the  electric  spark,  is  sufficient  to  recognise  a 
person  by.  Again  and  again  cases  have  occurred  which 
have  been  brought  before  the  law  courts  in  which  a 
person  has  seen  a thief,  for  instance,  merely  during 
a flash  of  lightning.  My  own  opinion  is  that  there  can 
be  no  doubt  there  is.  It  has  been  gravely  asserted,  too, 
that  the  image  of  a man’s  murderer  might  be  discovered 
on  the  retinaof  the  murdered  man  if  examined  sufficient!}^ 
soon  after  death,  that  is  to  say,  owing  to  this  lingering 
of  the  image  upon  the  retina.  I need  scarcely  say  this 
is  a pure  myth,  and  it  is  sadly  to  he  regretted  that  clever 
men  who  propose  such  absurdities  should  not  devote 
themselves  to  w'ork  of  more  importance  than  proposing 
•such  outrageous  suggestions. 

There  is  another  peculiarity  of  vision  which  has  re- 
ceived an  enormous  amount  of  attention  of  late — that  is  to 
say,  what  is  known  under  the  name  of  astigmatism.  In 
a norm  il  eye  the  curve  of  the  cornea,  whether  measured 
obliquely,  vertically,  or  transversely,  is  the  same.  It  is 
like  a well-made  watch-glass — perfectly  symmetrical. 
The  eye,  however,  may  be  well  formed  and  yet  the  cornea 
bo  unsy  mmetrical,  presenting  different  curves  accordingly 
as  the  anterior  surface  be  measured  vertically,  trans- 
versely, or  obliquely.  Hence  we  have  different  refrac- 


tions depending  upon  which  meridian  of  the  eye-ball  the 
light  rays  fall,  and  as  the  result,  the  impossibility  of 
these  rays  meeting  in  a focus.  This  abnormal  state  of 
the  eye  distorts  objects  more  or  less.  Now  I will  try 
and  see  whether  we  can  show  you  a picture  distorted  by 
means  of  an  astigmatic  lens,  so  as  to  try  and  produce 
artificial  astigmatism.  To  show  you  how  these  different 
curvatures  distort  the  picture,  we  will  throw  upon 
the  screen  the  picture  of  an  ordinary  view.  Then 
I take  an  astigmatic  lens,  that  is,  one  with  different 
curvatures,  which  we  will  place  in  front  of  the  lantern, 
and  you  will  see  at  once  a amount  of  distortion  takes 
place ; the  lines  are  not  straight,  but  appear,  to  a 
certain  extent,  askew.  In  an  ordinary  case  of  astig- 
mai/ism  we  get  a certain  sharpness  of  vision,  but,  at 
the  same  time,  a distorted  image  produced  by  that  state 
of  the  cornea.  I refer  to  this  because  a paper  has 
lately  been  written  by  a somewhat  eminent  ophthalmic 
surgeon,  Mr.  Liebreich,  to  whom,  it  is  only  right  to  say, 
ophthalmic  science  was,  in  the  first  instance,  much  in- 
debted, endeavouring  to  prove  that  the  faults  of  Turner 
(that  greatest  of  painters)  during  his  last  years  were  due 
to  this  astigmatism,  from  which  Professor  Liebreich 
imagines  he  suffered.  He  supposes  that  Turner’s  errors 
in  drawing  were  entirely  due  to  this  abnormal  state 
of  the  eye.  Now,  with  all  due  respect  to  Professor 
Liebreich,  I cannot  help  thinking  that  he  has  com- 
mitted a great  mistake.  Supposing  Turner  had  been 
astigmatic,  it  was  a matter  of  no  importance.  Turner 
drew  and  painted  as  he  saw.  Let  me  put  a most 
extreme  case.  Supposing  he  was  painting  a man, 
and,  owing  to  some  peculiarity  of  his  eye,  he  saw 
him  upside  down.  Of  course,  when  he  painted  him, 
he  would  paint  him  in  the  position  in  which  he 
saw  him.  But,  inasmuch  as  to  my  eye  the  subject 
would  be  in  the  right  position,  as  a matter  of  necessity 
the  picture  that  Turner  drew  would  be  in  the  right 
position  to  my  eye,  though  not  to  his.  Inasmuch  as 
the  object  to  my  eye  was  not  distorted,  no  more  would 
the  object  that  he  had  painted  on  his  canvas  be  dis- 
torted. In  the  same  way,  if  he  saw  a tree  that  looked  to 
him  askew,  and  painted  it  askew,  I look  at  the  tree, 
I see  it  is  not  askew  any  more  than  his  drawing. 
It  seems  to  me  that  Mr.  Liebreich  has  forgotten 
that  we  do  not  see  with  Turner’s  eyes,  and 
that  the  eye  with  which  Turner  saw  was  the  same 
eye  with  which  Turner  painted.  And  I think  pre- 
cisely the  same  thing  may  be  said  respecting  Mr. 
Liebreich’s  criticism  of  Mulready’s  later  pictures,  ac- 
counting for  the  peculiar  colouring  by  the  change  of 
colour  that  the  lens  undergoes  in  some  cases  with  age. 
If  Mulready  saw  a sunset  as  a deep  blue,  he  mixes 
his  colours  a deep  blue,  but  inasmuch  as  to  my  eye 
the  sunset  is  not  a deep  blue,  but  a deep  red,  as  a 
matter  of  necessity  the  colour  which  Mulready  mixed 
would  be  to  my  eye  a deep  red  too.  The  simple  fact 
is  that  Mulreadj^  saw  and  M already  painted  with  the 
same  eye.  He  saw  perhaps  with  a different  eye  to 
mine,  but  if  he  has  closely  imitated  the  object  he  is 
painting,  you  may  depend  upon  it  the  colour  will  he  the 
same  to  me.  1 do  not  think,  therefore,  for  one 
moment  that  IMr.  Liebreich  has  thrown  any  light 
whatever  on  the  peculiarities  of  style  of  these  two 
great  English  painters.  Of  course,  it  is  a very  im- 
portant matter  to  correct  this  astigmatism,  and  for 
this  purpose  we  use  peculiar  lenses — cylindrical  lenses, 
as  they  are  called — some  of  which  I have  here,  the 
axis  of  which  is  placed  before  the  eye,  so  that  the  axis 
of  the  glass  may  correspond  to  the  meridian  of  regular 
refraction,  a concavo-cylindrical  or  a convexo-cylin- 
drical  glass  being  used,  according  to  whether  the  patient 
is  short  or  distant  sighted.  I have  here,  again,  a 
large  quantity  of  cylindrical  lenses,  which  Mr.  Baker  has 
sent  me.  In  astigmatic  patients  it  is  a matter  of  very 
considerable  difficulty,  and  sometimes  a very  long  pro- 
cess, to  find  out  the  exact  glass  that  will  suit.  And  in 
all  these  cases  it  is  most  essential  you  should  not  go  and 
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buy  a sbilling  pair  of  spectacles,  but  should  have  some- 
thing a little  more  accurate.  It  is  most  difhcult  some- 
times to  fit  the  person  with  proper  lenses,  but  still,  here 
are  the  lenses,  and  very  important  they  are  as  practical 
applications  of  optics  to  medicine. 


I 

ANNUAL  INTERNATIONAL  EXHIBITIONS. 


f;:  The  offices  of  the  Commissioners  are  at  Upper  Ken- 

I;  ■ sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
1 ; secretary. 


Her  Majesty’s  Commissioners  for  the  Exhibition  have 
i resolved  to  exhibit  next  year,  under  the  class  of  Food,  all 
’ kinds  of  novel  modern  utensils  for  drinking  and  for  the 
use  of  tobacco.  In  order  to  add  to  the  interest  of  this 
, section  of  the  class  of  food,  the  Committee  are  already 
I engaged  in  securing  an  exhibition  of  ancient  utensils  of  a 
l|i  similar  kind. 


In  Class  8,  “ Silk  and  Velvet  Fabrics,”  the  following 
rule  has  been  added  to  those  already  circulated  for  the 
class  above  named: — “Every  object  of  New  Silk  Manu- 
facture offered  for  exhibition  must  have  the  names  of  the 
manufacturer  and  of  the  place  of  manufacture  attached 
to  it.” 


The  second  meeting  of  the  Committee  on  Surgical 
Instruments  and  Appliances  was  held  on  the  23rd 
December,  at  3 o’clock,  in  the  Offices,  Gore-lodge,  South 
Kensington.  Amongst  those  present  were — Mr.  Caesar 
H.  Hawkins,  F.R.S.  (in  the  chair),  Sir  Wm.  Fergusson, 
Bart.,  F.R.S.,  Dr.  P.  Allen,  Mr.  W.  Bowman,  F.R.S., 
Mr.  R.  Brudenell  Carter,  Mr.  W.  White  Cooper,  Dr. 
W.  T.  Domville,  R.N.,  Dr.  Arthim  Farre,  F.R.S. , Dr. 
G.  T.  Gream,  Mr.  Prescott  G.  Hewitt,  Mr.  J.  Hilton, 
F.R.S.,  Mr  J.  Hinton,  Profesor  J,  Marshall,  F.R.S., 
Mr.  T.  W.  Nunn,  Dr.  W.  S.  Playfair,  Mr.  R.  Quain, 
F.R.S.,  and  Mr.  Edwin  Saunders.  Letters  received 
from  the  Royal  College  of  Surgeons  and  the  Royal 
Medico-Chirurgical  Society  were  read,  and  it  was  stated 
that  many  of  the  leading  surgical  instrument  makers  in 
London,  Dublin,  Paris,  and  other  capitals,  had  signified 
their  intention  to  contribute.  It  was  suggested  that  the 
exhibition  should  be  brought  before  the  notice  of  the 
British  Medical  Association,  at  its  meeting  in  August, 
1873.  The  Committee  resolved  to  recommend  the  Royal 
Commissioners  to  invite  corresponding  members  in 
foreign  countries,  and,  after  the  transaction  of  general 
business,  adjourned  till  Monday,  the  20th  of  Januarj', 
1873, 
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Industrial  and  Fine-arts  Treasures  Exhibition  at 
"Wigan. — The  opening  of  the  new  infirmary  premises  at 
Wigan,  which  have  been  erected  at  a cost  of  nearly 
£30,000,  is  to  be  celebrated  at  Easter  by  an  exhibition 
on  rather  an  extensive  scale.  The  inhabitants  of  this 
part  of  the  country  are  making  great  efforts  in  connec- 
tion with  the  undertaking,  having  already  raised,  by 
voluntary  subscriptions,  nearly  £25,000.  An  industrial 
section,  to  include  machinery  in  motion,  is  also  being 
formed.  A special  exhibition  of  coal-cutting  machines 
is  talked  of. 


1 Melbourne  Exhibition. — The  Melbourne  Argus  reports 

’■  I the  opening  of  the  fourth  Melbourne  Exhibition  of 
® I Natural  Products  and  Works  of  Art,  on  the  6th 
I November,  and  gives  details  about  this  and  the  previous 


exhibitions,  which  show  the  progress  made  by  the 
colony  of  Victoria  during  the  last  few  years.  The  first 
Melbourne  Exhibition  was  held  in  1854,  during  the  gold 
fever.  The  excited  state  of  the  country,  and  the  consequent 
disinclination  to  steady  work,  were  by  no  means  favour- 
able to  the  progress  of  arts  and  manufactures.  The  few 
manufactures  and  trades  previously  called  into  existence 
by  the  wants  of  a small  commercial  and  pastoral  com- 
munity had  been  crushed  by  the  great  advance  in  wages, 
and  the  population,  which  was  increasing  at  an  exceed- 
ingly rapid  rate,  was  dependent  almost  entirely  on 
foreign  countries  for  its  articles  of  consumption.  The 
contents  of  the  exhibition  had,  therefore,  little  of  a 
special  character.  The  statistics  of  the  period  show  that 
the  manufactories  were  limited  to  the  following  list : — • 
34  saw-mills,  5 iron  foundries,  16  breweries,  17  coach 
factories,  40  flour-mills,  10  tanneries,  9 fell-mongeries, 

1 boiling-down  establishment,  1 rope- walk  (in  Geelong), 

4 wine-presses,  1 chaff-cutting-machine,  1 steam-wash- 
ing machine,  2 sausage-machines,  1 pottery,  12  candle 
manufactories,  5 cordial  ditto,  7 soap  ditto,  22  soda-water- 
ditto,  and  1 bone-dust  ditto.  The  ne.xt  Victorian  E.xhi- 
bition  was  held  in  1861,  in  connection  with  the  London 
Exhibition  of  1862,  and  showed  that  a great  change 
had  been  silently  spreading  over  the  country  in  the 
intervening  seven  years.  The  population  had  become 
more  settled,  and  several  new  industries  had  started  into 
life.  The  number  of  inhabitants  had  risen  from 
273,685  to  540,322,  and  the  manufactories  from  152  to 
429,  giving  emploj-ment  to  nearly  4,000  persons.  P’he 
great  Intercolonial  Exposition  of  1866  showed,  for  the 
first  time,  that  the  foundations  of  a large  export  trade 
had  been  securely  laid,  and  of  2,956  exhibitors  1,479 
wore  Victorian.  The  present  exhibition  is  exclusively 
confined  to  Victorian  products,  but  gives  satisfactory 
proofs  of  the  continued  industrial  progress  of  the  colony. 
From  the  returns  of  the  Registrar-General,  it  seems  that 
in  March  last  there  were  1,137  manufactories  in  the 
colony,  employing  13,886  men  and  2,630  women,  and 
using  machinery  and  plant  of  the  approximate  total 
value  of  £2,428,470.  'ihe  list  includes  43  agricultural 
implement  manufactories,  59  iron,  brass,  and  copper 
foundries,  22  meat-curing  establishments,  27  boiling- 
down  establishments,  69  tanneries,  30  clothing  manu- 
factories, 9 pianoforte  manufactories,  2 cutlery  works,  1 
type  foundry,  1 paper  manufactory,  2 glass  manufac- 
tories, 2 glass-works,  10  rope  and  twine  manufactories 
13  ship  and  boat-builders,  and  18  bone  and  chemical 
manure  manufactories. 

Vienna  Exhibition. — It  is  announced  in  the  Journal 
Offleid  that,  besides  the  sum  of  1,200,000  francs  (£48,000) 
voted  by  the  French  Assembly  for  the  expenses  of  the 
French  Section  of  the  Vienna  Exhibition,  a sum  of 
500,000  francs  (£20,000)  has  been  granted  to  enable  the 
French  Commission  to  assist  the  numerous  French 
exhibitors  in  paying  a rental  imposed  by  the  Austrian 
Commission  for  the  space  granted  to  them.  It  will  be 
interesting  to  see  how  British  exhibitors  appear  at 
Vienna,  being  practically  left  to  their  own  resources, 
and  getting  no  help  from  the  British  government, 
which  has  ignored  the  cost  Austria  incurred  in  1851  and 
1862  in  London.  An  interesting  lecture  on  the  Vienna 
International  Exhibition  of  1873  was  recently  delivered, 
says  the  Eastern  Budget,  by  Herr  Julius  Hirsch,  to  the 
Lower  Austrian  Industrial  Society.  The  lecturer 
observed  that  the  number  of  exhibitors  who  have 
applied  for  space  in  the  new-  building  far  exceeds  all 
expectation.  From  Germany  alone  there  will  be  four 
times  as  many  exhibitors  as  there  were  in  the  Paris 
Exhibition  ot  1867,  and  the  number  of  Austrian 
exhibitors  is  17,000 — a number  greater  than  that  of 
the  English  and  French  exhibitors  at  their  last 
exhibitions  in  London  and  Paris  respectively.  The 
applications  for  space  at  length  became  so  numerous 
that  it  was  found  necessary  to  make  the  machinery 
department  half  as  large  again  as  w-as  originally 
intended,  to  cover  in  the  court-yards,  and  to  build 
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annexes  covering  a surface  of  30,000  square  metres 
at  the  eastern  and  western  extremities  of  the  building. 
A new  building  had  to  be  erected  for  the  agricultural 
department,  which  is  to  comprise  an  exhibition  of  horses, 
cattle,  dogs,  and  even  cats.  There  is  to  be  a special  de- 
partment in  the  exhibition  for  educational  objects,  and 
the  Austrian  Minister  of  Education  has  directed  the 
masters  of  the  middle  and  lower  schools,  and  of  the 
schools  for  teachers  at  Vienna,  to  send  a collection  of 
the  articles  used  by  them  in  teaching  to  the  exhibition. 
Besides  these  articles,  which  includes  books,  instruments, 
&c.,  there  will  be  various  models  showing  the  construc- 
tion and  the  internal  arrangements  of  the  various  kinds 
of  schools  in  Austria. 


OBITUARY. 

e 

Mr.  Startin,  F.E.C.S. — We  regret  to  announce  the 
death  of  Mr.  Startin,  the  well-known  surgeon,  of  Savile- 
row,  which  took  place  on  Tuesday,  the  24th  December. 
The  deceased  gentleman  was,  for  a long  series  of  years, 
more  than  famous  in  the  treatment  of  diseases  of  the 
skin,  and  his  practice,  in  this  department  of  medicine, 
was  perhaps  the  most  extensive  of  its  kind  in  the  world. 
Mr.  Startin,  we  believe,  began  practice  in  the  country,  but, 
not  succeeding,  he  came  to  town,  and  established  himself 
after  a time  in  London-wall.  Having  decided  to  devote 
himself  to  the  subject  of  skin  diseases,  he  went  abroad 
in  the  first  instance,  for  a time,  to  make  himself  ac- 
quainted with  Continental  practice,  and  he  is  said  to 
have  acknowledged  himself  as  greatly  indebted  to  the 
experience  which  he  there  gained  for  much  of  his  after 
success.  He  was  also  taken  by  the  hand  by  certain  of 
the  Gmney  family.  Subsequent!}',  in  1841,  the  Hospital 
for  Diseases  of  the  Skin,  New  Bridge-street,  Blacktriars, 
was  established,  and  Mr.  Startin  subsequently  became 
its  senior  surgeon,  and  his  filling  this  post  at  once 
brought  him  prominently  into  public  notice,  whilst  his 
practice  rapidly  increased  year  by  year.  Mr.  Startin 
was  a Fellow  of  the  Koyal  College  of  Surgeons,  and  a 
member  of  the  Apothecaries’  Company.  He  contribub  d 
a number  of  papers  to  the  medical  journals  at  various 
times,  and  amongst  others  one  discovering,  for  the  first 
time,  the  medicinal  qualities  and  utility  of  glycerine. 
Mr.  Startin  was,  perhaps,  not  so  remarkable  for  his 
scientific  as  for  his  very  practical  acquaintance  with  and 
handling  of  disease.  He  was  universally  allowed  in  the 
medical  profession  to  have  treated  his  p dients  with  rare 
success.  This  result  was  owing,  no  doubt,  to  the  fact 
that  he  had  enjoyed  large  opportunities  of  observation, 
but  not  less  to  the  possession  of  an  excellent  judgment 
and  good  tact.  Mr.  Startin  was  elected  a member  of 
the  Society  in  1851. 


Mineralogy  and  Geology  Applied  to  the  Arts. — With 
a view  to  facilitate  the  study  of  geology  and  of  mineral  sub- 
stances used  in  the  arts.  Professor  J.  Tennant  has  under- 
taken to  give  six  elemenfary  lectures  on  mineralogy,  adapted 
to  a juvenile  audience,  at  his  residence,  149,  Strand,  London, 
W.C.,  on  January  3,  6,  8,  11,  13,  15,  1873,  at  2 p.m.  Terms, 
half  a guinea  for  the  course ; five  shillings  for  children  of 
members  of  the  Society  of  Arts  or  fellows  of  the  Geological, 
Zoological,  Chemical,  Royal  Microscopical,  Royal  Geogra- 
phical, Royal  Horticultural  Society,  and  the  Geologists’  As- 
sociation. The  cour.se  will  commence  with  a description  of 
the  physical  and  chemical  characters  of  minerals  in  general. 
It  will  be  follow!  d in  the  Easter  holidays  by  a cour.se  of  six 
elementary  lectures  on  geology,  and  in  the  .summer  holidays 
by  a course  of  six  elementary  lectures  on  practical  geology. 
The  lessons  delivered  on  the  subject  of  geology  are  intended 
to  have  especial  reference  to  the  important  practical  applica- 
tions of  that  science  to  engineering,  mining,  architecture,  and 
agriculture. 


NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

The  Thirty-sixth  Annual  Report  of  the  Art  Union  of 
London.  Presented  by  the  Council. 

The  Workman’s  Magazine.  Part  1.  Edited  by  the 
Rev.  Henry  Solly.  Presented  by  the  Editor. 

The  report  of  the  Royal  Society  for  the  Protection  of 
Life  from  Fire. 

The  Report  of  the  Meteorological  Reporter  to  the 
Government  of  Bengal.  By  Henry  F.  Blanford. 

How  a National  Museum  of  Natural  History  might 
be  built  and  arranged  with  advantage.  By  R.  A. 
Peacock,  C.  E.  Presented  by  the  Author. 

The  Agricultural  Geology  of  the  Weald.  By  William 
Topley,  F.G.S.  Presented  by  the  Author. 

On  the  Comparative  Agriculture  of  England  and 
Wales.  By  William  Topley,  F.G.S.  Presented  by  the 
Author. 

Geology  of  the  Straits  of  Dover.  By  William  Topley, 
F.G.S.  Presented  by  the  Author. 

The  Annual  Report  of  the  Commissioner  on  Education 
for  Washington,  for  the  year  1871. 

Jahres-Bericht  der  Schlesischen  Gesellschaft.  Abhand- 
lungen  der  Schesischen  Gesellschaft. 

The  Constitution,  Statutes,  and  Examination  Regula- 
tions of  the  School  of  Mines  at  Ballarat,  Victoria,  Pre- 
sented by  R.  W.  Newman,  Vice-President. 

Official  Catalogue  of  the  Victorian  Exhibition  of  1872. 
Patents  and  Patentees,  vol.  5.  Presented  by  W.  H. 
Archer,  Registrar-General  of  Victoria. 

Statistics  of  the  Colony  of  Victoria  for  1871,  Part  1, 
Vital  Statistics,  &c. 

War  Department  Weather-Map.  Signal  Service, 
United  States  Army. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mox.  . . .Royal  Institution,  2.  General  Monthly  Meeting. 

British  Architects,  8. 

Entomological,  7. 

Medical,  8. 

Victoria  Institute,  8. 

Tubs.  . . .Pathological,  8.  Annual  Meeting. 

Antliropological,  8. 

Biblical  Archseology,  8j. 

Zoological,  8i.  1.  Dr.  Bowerbank,  “ Contributions  to  a 

General  History  of  the  Spongiadee — Part  IV.”  2.  Dr. 
Bowerbank,  “ Report  on  a Collection  of  Sponges  found 
at  Ceylon  by  Mr.  E.  W.  H.  Holdswartb.”  3.  Mr.  A. 
H.  Garrod,  “ On  the  Value  in  Classification  of  a Pecu- 
liarity in  the  Anterior  Margin  of  the  Nasal  Bones  of 
some  Birds.” 

Wed.  ...Geological,  8. 

Graphic,  8. 

Royal  Literary  Fund,  3. 

Royal  Society  of  Literature,  4L 
Archaeological  Association,  8. 

Thubs... Royal,  8.L 

Antiquaries,  8J. 

Royal  Society  Club,  6. 

Mathematical,  8. 

Society  for  Encouragement  of  Fine  Arts,  8. 

Royal  Institution,  3.  Professor  OdUng,  on  “Air  and 
Gas.”  (Juvenile  Lecture.) 

Fri Architectural  Association,  7J. 

Quekett  Club,  8. 

Sat Royal  Botanic,  3J. 
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Alleommunicaii<msfor  the  Society  should  he  addressed  to  the  Secretary  y 
John-streety  Adelphiy  Londoiiy  W,C. 


PROCEEDINGS  OF  THE  SOCIETY. 

o. 

CANTOR  LECTURES. 

The  third  lecture  of  the  first  course  of  Cantor 
Lectui-es  for  the  present  Session,  ‘ ‘ On  the  Practical 
Applications  of  Optics  to  the  Arts  and  Manu- 
factm-es,  and  to  Medicine,”  was  delivered  on 
Monday,  Dec.  9th,  by  C.  Meymott  Tidy,  Esq.. 
M.B.,  Joint  Lecturer  on  Chemistry,  and  Professor 
of  Medical  Jurisprudence  at  the  London  Hospital. 
The  Lecturer  said  : — 

The  subject  of  our  lecture  this  evening  is  the 
practical  application  of  optics  to  the  Arts,  as  illustrated 
in  photograph}.,  that  home  art -science,  the  younger 
sister  of  the  arts.  I need  say  nothing  of  its  importance; 
we  are  all  prepared,  I am  sure,  to  admit  it.  It  gives  us 
pictures — pictures  not  of  man’s  devising,  of  the  earth 
we  inhabit,  and  of  the  worlds  we  do  not  inhabit.  Though 
all  the  older  branches  of  science  take  advantage  of  its 
aid,  so  young  is  it  that  probably  some  remember  the  first 
publication  in  June,  1802,  by  Wedgwood  and  Davy,  of 
.an  essay  “on  the  possibility  of  producing  an  image  by 
means  of  certain  salts  of  silver.”  We  are  right,  I think, 
in  regarding  these  two  great  men  as  the  pioneers  of 
photography.  They  had  two  great  difficulties  to  contend 
with.  First  of  all  they  were  unable  to  prevent  the 
further  action  of  light  on  the  salts  of  silver,  and  the 
second  difficulty  was  their  inability  to  remove  that  which 
had  not  been  actually  concerned  in  the  production  of  the 
picture.  The  early  experiments  in  photography  were 
nearly  all  conducted  on  white  leather — and  I can  quite 
imagine  that  these  experiments  were  suggested  by  a lady, 
whilst  preparing  her  evening  toilet,  staining  a white 
glove.  You  can  understand  how  the  silver  came  into 
operation.  I need  not  enlarge  more  upon  that.  In  the 
process  of  tawing,  common  salt  is  used,  and  this  coming 
in  contact  with  lunar  caustic,  formed  the  argentic 
chloride,  which  turned  black  under  the  direct  influence 
of  actinic  rays. 

Now  in  sketching,  as  far  as  I can,  the  history 
of  photography  and  the  various  applications  of  optics  to 
photography,  I think  we  may  fairly  begin  b}.  inquiring 
what  power  it  is  that  comes  into  play  in  the  production 
of  a picture.  We  have  here  our  electric  lamp,  and  I 
will  place  in  the  path  of  these  magnificent  rays  a 
prism,  when  you  see  that  I am  enabled  to  produce 
a magnificent  spectrum  on  the  screen.  There  is  our 
light  decomposed.  I shall  have  to  speak  of  this  spectrum 
in  another  lecture,  and  I shall  therefore  only  draw 
your  attention  to  one  or  two  peculiarities  of  it  at  the 
present  moment.  Bear  in  mind  colour  is  notan  inherent 
property  of  a body.  I mean  that  the  true  paint  is  light. 
A body  is  red  or  green,  simply  because  the  dye  placed 
upon  it  has  the  power  of  absorbing  all  rays  with  the 


exception  of  those  rays  that  produce  the  colour.  For 
instance,  to  illustrate  this  a little  more  fully,  I have  here 
two  pieces  of  ribbon,  one  green  and  the  other  red. 
I will  place  this  red  ribbon  for  a moment  in  the  red  of 
the  spectrum,  and  you  will  notice  of  what  a brilliant 
red  colour  it  appears.  Now  I will  place  it  in  a part 
where  there  are  no  red  rays  for  it  to  reflect,  and  instantly 
my  red  ribbon  becomes  black.  I will  repeat  the  same 
experiment  with  a piece  of  green  ribbon,  which,  held  in 
the  green  rays  of  the  spectrum,  is  of  a brilliant  green 
colour  ; but  on  passing  it  into  the  red,  where  there  are 
no  green  rays  to  reflect,  it  instantly  becomes  black. 

But  there  is  something  in  this  spectrum,  beyond 
what  you  see,  and  we  must  examine  it  a little  further. 
You  see  there  the  light-giving  power  of  the  spectrum, 
but  at  the  red  end  of  the  spectrum  there  is  a shower  of 
rays  that  you  do  not  see ; they  are  the  heat-rays  of  the 
spectrum  ; and  Tyndall,  with  the  extraordinary  inge- 
nuity he  possesses,  has  of  late  taught  us  how  we  can,  as 
it  were,  filter  these  heat-rays,  and  obtain  them  apart 
from  the  light-ra3's.  To  use  his  own  words — for  I am 
not  going  further  into  this  subject,  “ In  the  region  of 
dark-rays  beyond  the  red  the  curve  shoots  up  in  a steep 
and  massive  peak- — a kind  of  Matterhorn  of  heat — which 
dwarfs  by  its  magnitude  the  portion  of  the  diagram  re- 
presenting the  luminous  radiations.”  But  nature  is 
never  irregular.  If  she  puts  a shower  of  rays  on  one 
side  she  always  balances  it  by  a shower  of  rays  on  the 
other.  That  is  her  law  ; and  so  at  the  other  end  of  the 
spectrum  there  is  a shower  of  rays  that  are  essentially 
chemical,  the  chemically  active  rays,  and  it  is  with  these 
rays,  still  rays  that  you  do  not  see,  that  we  are  concerned 
this  evening.  They  occur  in  the  most  refrangible  part 
of  the  spectrum,  and  are  called  the  actinic  rays. 

Now,  in  my  first  lecture  I drew  your  attention  to  the 
subject  of  photometry,  and  I told  you  photometry  was 
at  present  unsatisfactory,  inasmuch  as  all  our  photome- 
ters were  relative  measurers  of  light,  and  that  at 
present  we  had  no  positive  data  whatever  upon  which 
we  could  decide  the  absolute  illumination.  I said  it 
could  not  be  done  until  we  could  measure  and  weigh 
the  products  of  the  action  of  light.  That  would  give 
us  a perfect  photometer.  Fortunately,  however,  we 
have  made  considerably  greater  progress  in  the  measure- 
ments of  the  chemical  or  actinic  rays.  Here  we  get 
something  like  absolute  results.  It  is  a very  well 
known  fact  that  equal  volumes  of  hydrogen  and  chlorine 
combine  under  the  influence  of  these  actinic  rays,  and 
this  mixture  of  hydrogen  and  chlorine  thus  forms  a true 
actinometer.  There  is  another  method  of  calculating 
the  intensity  of  the  actinic  rays, — it  is  by  means  of  a 
solution  of  oxalate  of  iron  and  ammonia.  This  solution 
is  decomposed  by  means  of  the  actinic  rays,  the  salt  is 
decomposed,  carbonic  acid  is  liberated,  and  the  amount 
of  carbonic  acid  thus  liberated  becomes  at  once  the 
measure  of  the  work  done.  A large  number  of  actino- 
meters  have  been  suggested  where  the  jprinciple  of  com- 
parison is  employed,  but  they  are  very  imperfect 
instruments  indeed  ; still,  at  the  same  time,  being  very 
simple  they  are  generally  employed  in  the  place  of  more 
complicated  forms  of  apparatus.  In  these  tint  actinome- 
ters  a piece  of  sensitive  paper  is  gradually  unwound  by 
clockwork,  and  during  its  passage  in  the  darkened 
appariitus  it  passes  under  an  open  slit,  so  that  from 
sunrise  to  sunset  a record  is  made,  the  paper  being  more 
or  less  tinted.  It  is  a very  well-known  fact  that  the 
actinic  power  of  light  varies  marvellously  during  the 
day.  I remember  some  time  ago,  when  engaged  in 
photographic  experiments,  a day  that  was  exceedingly 
bright,  in  which  it  was  almost  absolutely  impossible  to 
get  a single  print,  and  I remember  drawing  the  atten- 
tion of  some  other  photographers  to  it,  and  they  too  had 
noticed  exactly  the  same  thing. 

The  chemical  actinity  of  light,  however,  plays  a very 
important  part  in  the  economy  of  nature.  Every  plant  is 
an  actinometer,  if  we  only  knew  how  to  read  its  indica- 
tions. I think  there  is  very  little  doubt  that  the  actinic 
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rays  are  the  truly  active  agents  in  the  production  of  the 
green  colouring-matter,  the  chlorophyll  of  the  plant. 
You  know,  too,  how  some  forms  of  acacia  close  their 
leaflets  on  the  decline  of  light,  and  again  re-open  them 
in  the  morning.  They  will  not  do  that  under  the  in- 
fluence of  yellow  glass.  You  know  how  many  flowers  will 
open  their  petals  as  light  comes  on,  and  close  them  at  its 
departure.  There  is  very  little  doubt  that  that  is  due  to 
actinism.  Experiment  proves  that  even  the  power  of  the 
leaves  in  retaining  the  carbon  for  the  tissue  of  the  plant 
and  giving  us  back  the  oxygen,  is  in  a great  measure  due 
to  these  peculiar  rays  that  we  regard  as  essentially 
chemical.  Thus,  you  see  in  nature  every  plant  serves  a 
purpose  of  an  actinometer. 

Just  excuse  a momentary  digression.  \Yhen  I sat 
down  to  put  these  lectures  together  I made  up  my 
mind  not  to  make  them  too  scientific.  I considered 
that  very  likely  I should  meet  a kind  of  double 
audience — one  part  coming,  perhaps,  to  catch  a few 
stray  ideas  and  listen  to  a few  scientific  details,  and 
one  part  coming  to  be  amused  and  to  have  their  eye 
pleased  during  the  hour  the  lecturer  had  at  his  disposal. 

I must  ask  the  one  class  to  bear  with  mo  when  I enter  a 
little  into  scientific  details,  and  I must  ask  the  other  class 
to  pardon  the  introduction  of  experiments  with  which 
they  are  quite  as  familiar,  if  not  more  so,  than  I am 
myself.  In  this  way  I hope  to  satisfy  both  parties. 

I want  just  to  show  you,  before  going  any  further,  the 
peculiar  action  of  these  rays  at  the  violet  end  of  the  spec- 
trum. To  do  this,  I will  take  a plate  which  has  been  sensi- 
tised, and  I will  expose  one-half  of  it  in  the  red  end  of  the 
spectrum.  Then  I will  expose  the  other  end  in  the  violet 
end.  I will  place  upon  on  i side  of  this  plate  a small  piece  of 
paper,  in  order  that  you  may  know  which  part  belongs  to 
the  violet  and  which  belong  to  the  red.  Now  we  will  throw 
our  spectrum  once  more  on  the  screen,  and,  taking  the 
plate  which  I have  here  prepared,  I expose  it  to  the  violet 
end  of  the  spectrum  for  ten  seconds.  You  will  notice  this 
end  has  a little  piece  of  paper  on  it.  Now  I will  put  the 
other  end  into  the  red  end  of  the  spectrum,  and  then  I 
will  develop  the  plate  and  throw  an  image  of  it  on  the 
screen  by  means  of  the  oxy-hydrogen  light,  and  I think 
you  will  at  once  see  the  difference  between  those  two 
sides  of  the  plate.  Of  course,  the  light  is  a little  spre.ad 
just  in  the  centre,  but  you  see  by  the  piece  of  paper  rvhich 
was  exposed  in  the  violet  end,  how  the  light  has  acted, 
whilst  that  part  in  the  red  end  has  not  acted  at  all.  Thus, 
you  see  at  tire  violet  end  of  the  spe.etrum  we  get  a very 
positive  action,  which  we  entirely  fail  to  obtain  in  the 
red  end.  It  is  these  rays  which  are  concerned  in  photo- 
graphy. 

Now  let  me  explain  to  you  that  the  electric  light 
is  loaded  with  these  rays.  I will  bring  the  poles 
again  in  contact,  and  show  you  some  peculiarities 
of  these  rays  before  we  go  any  further.  I will 
do  so  by  bringing  in  the  path  of  these  rays  some 
petroleum  whii'h  I have  in  a bottle,  and  you  will  see  a 
marvellouslj^  beautiful  fluorescent  effect  due  to  this 
peculiar  si  t of  rays,  The  same  is  true  of  a solution  of 
quinine,  which  I dare  say  some  of  you  have  noticed, 
and  in  both  cases  the  effect  is  very  much  enhanced  by 
holding  in  front  of  the  light  a piece  of  violet  glass. 
Here,  again,  I have  a piece  of  uranium  glass.  There  is 
nothing  very  wonderful  in  the  glass  itself,  but  directly  I 
hold  it  in  these  peculiar  rays  which  are  coming  from  the 
electric  light,  a very  beautiful  effect  is  produced.  Now 
I want  to  draw  your  attention  to  one  other  circumstance, 
which  is  very  interesting  in  some  ways,  because  T have 
one  of  the  very  earliest  specimens  in  illustration  of 
this  experiment-  I have  here  a set  of  tubes,  which 
are  well  known  now  as  Becquerel's  tubes,  containing 
bodi(!S  that  will  seize  these  rays,  and  give  them  out  at 
their  leisure.  If  I hold  these  tubes,  containing  powders 
of  various  kinds,  in  the  electric  light,  we  are  enabled  to 
get  a certain  number  of  these  rays  bottled  up,  these 
powders  giving  out  these  rays  at  their  leisure.  This 
instrument  which  I am  now  using,  and  which  you  see 


shines  quite  plainly  in  the  dark,  I have  used  some 
hundreds  of  times,  and  still  the  tubes  retain  their  power 
of  shining  in  the  dark.  This  effect  sometimes  lasts  as 
long  as  twenty-eight  minutes  when  using  the  electric 
light;  and  if  you  hold  them  in  the  path  of  the  mag- 
nesium light  they  will  continue  to  shine  for  something 
like  seventeen  minutes,  so  that  I do  not  consider  the 
magnesium  light  has  anything  like  the  number  of 
actinic  rays  that  the  electric-light  possesses. 

I have  already  stated  that  the  salts  of  silver  were  tho 
first  that  attracted  the  attention  of  philosophers  to  the 
action  of  light  upon  them.  I told  you,  moreover,  that 
white  leather  was  the  first  thing  that  was  employed  for 
the  purposes  of  obtaining  any  discolouration.  I Pave 
here  a piece  of  common  white  leather,  and  I will  take  a 
small  quantity  of  a solution  of  nitrate  of  silver,  and  with 
a piece  of  cotton  wool  I will  write  a word  on  the  white 
leather.  Now  I will  hold  this  in  the  magnesium  light 
first  of  all,  and  if  this  does  not  answer  we  will  try  it  with 
the  electric  light.  You  see,  the  magnesium  light  very 
soon  darkens  it,  and  a few  seconds  more  will  increase  the 
eflect.  I believe  this  was  the  first  experimentmade  to  show 
the  action  ot  light  upon  the  salts  of  silver.  After  this, 
chloride  of  silver  was  precipitated  upon  flat  plates,  and 
dried  in  the  dark,  these  plates  being  kept  in  readiness  to 
receive  the  picture  by  the  interposition  of  a negative 
image.  Neither  Wedgwood  nor  Davy,  however,  could 
fix  the  impression,  and  the  experiments,  I believe,  were 
abandoned.  In  1814 — for  I do  not  think  much  was  done 
until  that  year — Joseph  Nicephore  Niepce  experimented 
upon  the  action  of  light  upon  bitumen.  He  was  after- 
wards joined  by  Daguerre,  and  they  together  hrounht 
out  the  process  which  is  known  by  the  name  of  “ Da- 
guerreotyping,”  in  July,  1839.  These  experimenters  were 
the  first,  I believe,  who  produced  images  by  the  use  of 
the  camera-ohscura.  A great  many  people  had  tried 
experiments  with  this  instrument  previousl}',  but  had 
failed.  The  camera-ohscura,  you  know,  is  merely  a 
darkened  box  with  a small  jnn-hole  aperture  to  admit  a 
penril  of  rays  reflected  from  an  object.  I have  it  illus- 
trated in  this  diagram.  Here  is  a flame — here  is  the 
aperture  in  the  box.  You  get  an  image  of  the  flame 
jilaced  at  a distance  from  the  box  upon  the  screen,  but 
the  image  is  inverted.  I can  show  you  the  same  e.xperi- 
nient  here.  I have  a candle  placed  in  this  box,  in  front 
of  which  is  a large  piece  of  cardboard  with  a pin-hide 
aperture,  and  I have  no  doubt  you  will  see  upon  this 
piece  of  ground  glass  in  front  a fairly  good  image  of  the 
candle — an  inverted  image.  Now  let  ns  see  what 
science  has  done  to  improve  this  imperfect  instrument, 
and  to  render  it  useful.  The  hole  is  enlarged,  and  in 
front  of  it  a convex  lens  is  placed,  the  object  being 
beyond  the  luinoipal  focus  of  the  lens.  The  lens,  as  I 
liave  already  explained  to  you,  guides  and  directs  rays. 
The  camera-ohscura,  modified  by  reflectors,  is  the  old 
instrument  of  our  schoolboy-days  for  tracing  objects. 
The  mirror  camera,  an  instrument  similar  to  the  re- 
flecting telescope,  of  Herschell,  was  patented  in  Eng- 
land by  Beard  for  daguerreotyping.  I will  now 
introduce  the  lens  into  this  darkened  box,  and  you 
see  we  get  a very  much  brighter  image  of  the 
flame  than  we  had  previously.  This  was  the  next 
ureat  improvement.  All  these,  however,  were  still  very 
imperfect  optical  contrivances,  compared  to  the  combina- 
tions of  achromatir  lenses  devised  and  carried  to  a practical 
issue  by  Petzval,  Voigtlander,  Eoss,  Dalmeyer,  Lerehour, 
Griubb,  and  others,  who  by  their  services  rendered 
pbotographing  other  than  still  life  possible. 

I do  not  intend  to  trouble  you  with  the  subject  of 
achromatism  further  than  to  say  that  a system  of  lenses 
consliucted  for  photographic  purposes  should  have  the 
chemical  or  actinic  rays  as  nearly  as  possible  coincident 
with  the  visual  rays,  because  when  we  focus  an  image, 
we  focus  it  b}’  means  of  the  visual  rays,  but  when  we 
take  a picture  of  it,  it  is  the  actinic  rays  which  paint  it 
on  the  ]ilate.  The  camera  which  I have  here  is  a fair 
representation  of  a good  modern  camera.  In  considera- 
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tioa  of  an  annuity  (granted  by  the  French  government 
to  Daguerre  and  Niepce,  the  process  called  daguerreo- 
type was  thrown  open  to  the  world,  and  at  the  present 
day  photography  is  a branch  of  science  that  has  been 
less  fettered  by  restrictive  patents  in  England  than  any 
other,  while  of  all  countries  in  the  world  England  takes 
the  foremost  rank  for  discoveries  therein. 

The  process  of  daguerreotyping  consisted  in  exposing 
a plate  of  polished  silver,  or  a silver  plateil  surface,  such 
as  I have  here,  to  the  vapour  of  iodine  until  it  acquired  a 
film  of  a uniform  orange  tint.  Flere,  for  instance,  I 
have  a little  iodine  in  a beaker,  which  I will  just  warm 
over  the  candle;  I will  place  over  it  this  silver  plate,  when 
in  the  course  of  a minute,  at  any  rate,  we  shall  get  a 
film  of  iodine  produced  upon  the  polished  silver.  The 
plate,  after  having  been  submitted  to  the  action  of  iodine, 
was  then  exposed  to  the  action  of  light  in  the  camera, 
and  subsequently  to  the  vapour  of  mercury,  ami  the 
image  was  developed  by  the  deposition  of  that  metal  on 
the  reduced  or  altered  iodide  of  silver.  It  was  now 
treatel  with  a solution  of  hyposulphite  of  soda,  the 
property  of  its  being  able  to  dissolve  the  unaltered 
haloi  1 salts  of  silver  having  been  recently  discovered  by 
Sir  John  Herschell.  I should  like,  before  I go  on,  for  it 
is  a very  important  part  of  the  story,  to  show  you  this 
power  of  h}’'posulphite  of  soda  to  dissolve  chloride  of 
silver.  It  was  in  1839  that  our  own  countryman. 
Fox  Talbot,  first  published  his  process  of  photogenic 
drawing,  but  I believe  he  had  been  experimenting 
from  the  year  1834,  and  had  published  several  papers 
between  the  years  1831  and  1839.  Subsequently  the 
Calotype  or  Talbotype,  a development  process  on  paper, 
by  which  it  became  possible  to  obtain  in  the  camera 
a negative  transcript  of  nature  in  a few  seconds,  was  in- 
troduced. It  was  from  this  point  the  art-science  rapidly 
advanced  in  usefulness,  owing  to  the  facility  with  which 
copies  could  be  obtained  from  the  negative  image,  and  I 
will  just  say  this  by  the  way,  that  although  hyposulphite 
of  soda  was  used  for  ti.xing  at  this  time,  previou.sly 
I believe,  bromide  of  potassium  was  somewhat  largely 
used. 

The  next  process  we  have  to  speak  of  is  the  one 
that  has  superseded  all  others,  known  as  the  collodion 
process  on  glass,  devised  by  Scott  Archer  and  Dr. 
Diamond.  By  the  action  of  a mixture  of  nitric  and 
sulphuric  acids  on  cullulin  (cotton  wool),  Schbnhein 
in  1855  showed  how  a remarkable  change  was  pro- 
duced on  the  material,  one,  two,  or  three  equivalents 
of  the  hydrogen  being  exchanged  for  one,  two,  or 
three  of  the  peroxide  of  nitrogen.  He  explained  its  ex- 
plosive ch  iracter.  This  immediately  attracted  the  atten- 
tion of  the  War  Department  of  the  government  to  it  as 
a destructive  agent.  Strangely  quickly  was  this  new 
discovery  seized  upon.  But,  alas,  our  war-loving  spirits 
saw  in  one  of  the  pearls  discovered  in  the  very  babyhood 
of  organic  chemical  research  an  agent  that  has  been 
painfully  destructive  in  a way  not  anticipated.  I will 
not  trouble  you  with  det  lils  of  how  the  authorities  were 
too  precipitate  or  how  many  human  lives  at  home  and 
abroad  have  been  sacrificed  in  the  attempt  to  manufac- 
ture this  newly-discovered  compound  for  war  purposes. 
But  gun-cotton  was  destined  first  of  all  to  play  its  part 
in  the  alleviation  of  sufiering  rather  than  its  production, 
as  my  own  profession  in  the  wards  of  many 
a hospital  testifies  ; and,  before  Mars  entirely 
claimed  it,  it  was  to  be  the  medium  for  the 
transmission  of  living  images.  In  the  production  of 
collodion  for  manufacturing  purposes,  the  best  form  is 
that  which  is  least  highly  nitrated — that  one  in  which 
one  atom  only  of  the  hydrogen  has  been  exchanged 
for  one  of  the  peroxide  of  nitrogen.  Here  I have  a very 
good  sample  of  photographic,  gun-cotton.  I might  just 
show  you  the  difference  between  gun-cotton  and  ordinary 
cotton.  I should  tell  you  that  this  gun-cotton  is  no- 
thing like  so  explosive  as  that  in  which  a larger 
amount  of  the  peroxide  of  nitrogen  is  substituted  for  the 
hydrogen.  Here  is  a piece  of  gun-cotton,  and  here  is 


a piece  of  ordinary  cotton.  On  touching  the  ordinary 
cotton  with  a light,  you  see  it  takes  a long  time  to  burn, 
hut  if  I touch  this  gun-cotton  it  goes  oft'  at  once.  Again, 
I have  here  a mixture  of  alcohol  and  ether,  about  two 
of  ether  to  one  of  alcohol.  I will  divide  this  into  two 
portions,  and  in  one  I will  place  a piece  of  ordinary 
cotton,  and  in  the  other  a small  piece  of  gun-cotton, 
using  about  the  same  quantity  in  each  case.  What  I 
want  you  to  notice  is,  that  whereas  in  the  one  case, 
with  the  common  cotton  wool,  we  shall  g^t  little  or  no 
action,  in  the  other  case  the  gun-cotton  will  dissolve. 
On  shaking  up  the  gun-cotton,  in  the  course  of  a minute 
it  entirely  disappears,  the  gun-cotton  being  soluble  in 
a mixture  of  alcohol  and  ether  ; while  in  the  case 
of  ordinary  cotton  we  fail  to  get  a single  particle  dis- 
solved. Now  let  us  go  on  a little  furthei'.  I want  yon 
to  understand  that  this  solution  of  gun-cotton  in  alcohol 
and  ether  is  what  we  know  as  collodion,  so  called  from 
the  gluey  character  which  it  possesses.  I add  to  this 
mixture  of  gun-cotton,  ether,  and  alcohol,  the  merest 
trace  of  iodide  of  ammonium,  and  now  I will  pour  a 
small  quantity  of  this  collodion  that  I have  thus  treated 
upon  this  glass  plate.  I will  next  place  it  in  this  bath 
of  nitrate  of  silver,  when  a change  will  take  place,  the 
iodine  of  the  iodide  of  ammonia  going  to  the  silver, 
and  producing  a film  of  iodide  of  silver  upon  the  plate. 
Now,  after  removing  this  from  the  hath,  I am  about  to 
expose  one  part  of  this  plate  to  the  action  of  the  electric 
light,  and  then  I shall  place  in  front  of  our  lime-light  a 
small  quantity  of  a weak  solution  of  sulphate  of  iron 
in  a small  trough.  At  the  back  of  it,  between  the  light 
and  the  developing  solution,  I place  a large  piece  of  red 
glass,  which  will  stop  out  the  actinic  rays  of  our  lime- 
light. I dare  say  you  will  be  able  to  see  at  once  where 
the  light  has  acted  and  where  it  has  not.  Before  I 
applied  that  solution  of  sulphate  of  iron,  the  image  was 
latent,  and  would  have  been  entirely  removed  by  the 
action  of  hyposulphite  of  soda.  This  was  a sad  barrier 
to  surmount,  no  previously -recorded  facts  of  a like 
nature  existing  to  suggest  the  employment  of  another 
compound  to  fix  that  action  of  light  without  affecting 
the  unimpressed  material.  We  owe,  I think,  a great 
debt  to  Fox  Talbot,  Read,  and  Daguerre,  inasmuch  as 
they  bridged  the  gulf. 

Now  I am  about  to  try  another  form  of  experiment, 
using  in  this  case  a very  carefully-prepared  collodion, 
and  I want  to  follow  out  an  experiment  from  beginning 
to  end,  by  endeavouring,  if  possible,  to  take  a photograph 
of  the  (iueen.  I have  here  a very  beautiful  print  of 
the  Queen,  done  for  George  Peabody,  which  has  been 
kindly  lent  me  by  Mr.  Dickenson.  I first  of  all  throw 
on  the  print  a beam  from  our  electric  light.  I then 
take  a ver)'  well-prepared  collodion  plate,  and  having 
focussed  her  Majesty  in  the  camera,  we  will  en- 
deavour to  get  a picture  of  her,  and  then  we  will  see 
if  we  can  develop  it  in  our  trough,  and  thus  try  jf  we 
can  get  an  image  upon  the  screen.  I will  then  take  it 
out  of  the  trough,  act  upon  it  with  hyposulphite  of  soda, 
and  throw  it  on  the  screen  with  the  lime-light  lantern. 
In  this  way  I think  you  will  see  the  process  as  well  as 
it  possibly  can  be  shown.  Everything  being  prepared, 
and  the  picture  being  focussed,  the  plate  is  pi  med  in  the 
camera,  and  now  we  will  allow  the  electric  light  to  play 
upon  the  picture.  Having  exposed  the  plate  for  a few 
seconds,  we  will  place  it  in  our  iron  developer  in  the 
lantern.  I place  the  non-actinic  glass  between  the  light 
and  the  solution.  We  must  not  allow  this  process  to  go 
on  too  far,  although  we  use  but  a very  weak  developer. 
Now  we  will  fix  it  and  throw  it  again  upon  the  screen. 
Of  course,  being  done  in  this  himded  manner,  it  is 
not  vei-y  perfect,  and  being  a nesfative,  of  course  Her 
Majesty’s  face  will  be  black.  Still,  I think  you  see 
pretty  clearly  the  process  of  photography.  I need  not 
enter  further  upon  the  question  of  printing  upon 
paper,  having  obtained  a picture  of  that  nature.  It 
rather  involves  chemical  than  optical  principles. 
Here,  for  instance,  I have  placed  on  a piece  of 


120  JOUENAL  OF  THE  SOCIETY  OF  ARTS,  Jandary  10,  1873. 


ordinary  albuminized  paper  a piece  of  laee.  I submit 
that  to  the  action  of  light ; again  the  iodide  of  silver 
becomes  altered  in  the  places  that  are  exposed  to  the 
light,  and,  as  you  can  understand,  we  get  a complete 
picture  of  the  lace.  Further  than  that  I need  not  go, 
because  entering  on  the  question  of  the  influence  of  gold 
and  such  like  salts  would  be  going  more  into  chemical 
questions  than  optics,  with  which  we  are  concerned.  I 
should  like,  however,  to  draw  j-our  attention  to  some 
magnificent  photographs  which  I have  here.  For  in- 
stance, this  magnificent  landscape  picture  of  Mr.  Earl’s 
is  probably  one  of  the  finest  ever  done. 

1 have  already  alluded  to  the  employment  of  bitumen 
by  Niepce,  and  this  leads  me  to  speak  of  the  action  of 
light  on  other  materials  than  the  salts  of  silver  for  the 
production  of  photographs.  The  chromium  salts,  in  com- 
bination with  organic  matter,  are  the  most  important  of 
these.  In  1838  Mungo  Ponton  showed  that  a solution 
of  bichromate  of  potash  and  sulphate  of  indigo  on  paper 
was  rendered  insoluble  by  exposure  to  light,  therefore 
an  object  having  degrees  of  light  and  shadow,  placed  in 
contact  with  such  a surface  and  exposed  to  light,  rendered 
anegative  transcript  on  washing  away  the  unaltered  salts. 
I had  intended  to  have  tried  some  experiments  with 
bichromate,  but  time  is  going  too  rajudly.  Here  we 
have  a piece  of  paper  covered  with  bichromate  and  a little 
gelatine  (organic  matter  of  any  kind  will  do),  and  a piece 
of  lace  has  been  placed  over  it.  You  see  the  alter- 
ation of  these  salts  under  the  action  of  light.  Follow- 
ing up  this  idea,  Becquerel  made  numerous  researches 
on  the  combinations  of  the  bichromates  with  organic 
matter.  Poitevin  extended  these  researches,  and  suc- 
ceeded in  obtaining  transfers  for  the  lithographic  press. 
If  the  piece  of  paper  exposed  just  now  were  damped,  the 
gelatine  in  admixture  with  the  bichromate  would  im- 
bibe water  on  those  parts  unacted  upon  by  light.  It  is 
very  curious  that  light  has  no  action  on  this  mixture  of 
bichromate  and  gelatine  when  wet,  hence  it  is  necessary 
for  the  film  to  be  dry,  and,  even  stranger  still,  those  parts 
of  the  film  on  which  the  light  has  impinged  are  no 
longer  capable  of  taking  up  water,  and  inasmuch  as 
lithographic  ink  will  stick  to  a dry  surface,  or  at  any 
rate  a surface  nearly  so,  such  parts  would  take  up  the 
transfer  ink  from  an  inked  stone  or  roller.  Here 
you  see  I am  doing  this.  We  are  dabbing  this  with 
lithographic  ink.  This  is  a piece  which  was  exposed 
this  morning  to  the  action  of  light,  and  here  you  see 
the  parts  that  are  acted  upon  by  the  light  taking  the  ink 
most  beautifully.  Thus  we  get  a picture  in  black  or 
coloured  ink  on  the  gelatine,  and  if  this  were  laid  on  a 
plain  grained  lithographic  stone,  a transfer  might  be  ob- 
tained for  printing. 

Poite\dn  also  mixed  pigments  with  the  bichromate 
and  gelatine,  and  found  that  the  light  acted  on 
these  black  and  other  coloured  surfaces,  rendering 
the  gelatine  insoluble  where  the  light  had  been  per- 
mitted to  pass  through  the  negative,  or  other  object 
partly  intercepting  the  light.  When  this  already 
uniformly  coloured  surface  was  placed  in  water,  the 
parts  unacted  upon  were  washed  away,  leaving  the  im- 
pressed parts  as  a coloured  imago.  For  simple  line 
subjects  Poitevin’s  process  gave  highly  satisfactory 
results,  but  in  the  gradation  of  light  and  shade,  as  given 
by  photographs  from  nature,  the  process  failed  owing  to 
the  half-tones  being  but  very  imperfectly  rendered.  The 
reason  of  this  was  that  the  gelatine  mixture  next  the 
support  was  still  in  a soluble  condition,  not  having 
received  any  light  through  the  dark  coloured  pigment, 
and  therefore  the  material  would  be  fixed  only  in  those 
parts  in  which  the  light  had  been  able  to  penetrate  the 
entire  depth  of  the  gelatine  and  bichromate  layer. 
The  Abbe  de  Laborde  appears  to  have  been  the  first  to 
point  out  the  cause  of  the  loss  of  half-tones  in  Poitevin’s 
process,  but  it  remained  for  an  Englishman  to  discover 
the  true  remedy.  Blair,  of  Perth,  proposed  to  allow 
the  light  to  act  from  behind  the  support.  This  was  the 
secret.  The  slightest  action  of  light  now  became  fixed. 


and  as  it  penetrated,  so  in  proportion  did  the  bichromate 
fix  more  pigment,  giving  greater  and  increased  depth 
and  vigour  to  the  picture.  The  theory  was  now  plain, 
and  practical  improvement  followed.  Fargier  acted  upon 
bichromate,  colouring  matter  and  gelatine,  in  the  ori- 
ginal manner,  but  after  doing  this  he  coated  the  surface 
with  a strong  film  of  collodion.  He  then  floated  the  whole 
in  water  until  the  film  floated  off  the  support.  In  this 
way  he  changed  the  support  from  glass  to  collodion, 
the  advantage  of  which  was  that  he  avoided  the  blurring 
effect  produced  by  the  light  passing  through  the  support. 
The  great  objection,  however,  was  that  the  film  being  so 
slender  it  was  next  to  impossible  to  produce  large  pictures. 
Again  an  Englishman,  Swan,  came  to  the  rescue.  He 
formed  a layer  of  gelatine  and  colouring  matter  only, 
applying  the  bichromates  afterwards  by  floating  it  on  a 
bichromate  solution.  After  drying  and  exposing  under 
the  negative,  it  was  cemented  to  a support  of  paper  with 
indiarubber  solution.  In  this  way  the  picture  was  en- 
closed between  two  supports,  through  one  of  which 
water  could  permeate,  and  eventually  be  removed.  Other 
improvements  by  J.  E.  Johnson  have  rendered  the  pig- 
ment process  what  you  see  in  the  beautiful  specimens 
kindly  lent  me  by  the  Autoty'pe  Company.  I have  prints 
on  the  table  produced  in  the  lithographic-press  from 
films  of  gelatine  containing  resinous  matters  supported 
on  very  thick  glass  plates.  These  specimens  show  the 
great  perfection  to  which  this  method  has  been  brought 
by  J.  R.  Sawyer,  of  the  Autotype  Company.  Other  pic- 
tures by  the  Heliotype  process,  printed  from  films  of 
gelatine,  bj'  direct  pressure  in  a common  printer’s  letter- 
press,  are  before  you,  but,  as  the  surface  is  similar  to  a 
lithographic  one,  you  cannot  use  common  type  at  the 
same  time  with  these,  which  is  a great  disadvantage.  I 
have  also  some  examples  of  the  Dallastype  process. 
Here  are  some  beautiful  specimens  of  microscopic  objects, 
some  curious  reproductions,  tables  of  figures,  a page  of 
the  Times,  marvellously  distinct,  reduced  to  and  5 
inches.  These  are  all  printed  from  blocks,  a specimen  of 
which  you  see  here.  They  can  be  printed  at  the  same 
time  as  the  ordinary  standing  type. 

The  uses  of  photography  are  numberless.  A summary 
of  them  wotdd  be  the  work  of  an  evening. 

Medicine  has  profited  by  it.  Now-a-days  we  photo- 
graph our  cases  of  interest,  and  this  brings  them  back  to 
us,  when  similar  cases  occur,  with  a far  greater  accuracy 
than  could  be  done  by  any'  painter’s  brush.  We  have, 
again,  some  astronomical  photographs;  those  worlds  that 
are  far  distant  to  us,  even  they  yield  to  our  sensitive 
film.  Hero,  for  instance,  are  the  spots  in  the  sun  beauti- 
fully photographed,  showing  even  the  actual  structure  of 
the  sun  ; and  here  are  some  of  the  moon.  I would  also 
direct  your  attention  to  Rutherford’s  large  photographs 
of  the  moon  on  the  wall,  which  are  realty  most  mar- 
vellous specimens  of  this  kind  of  work. 

Here,  again,  we  have  a microscopic  photograph,  which 
illustrates  how  raj’S  from  even  the  minutest  objects  can 
be  reproduced  with  marvellous  beauty.  Here,  for  in- 
stance, is  one  showing  numberless  forms  of  infusorial 
insects.  The  lens  collects  all  the  rays,  even  from  these 
minute  objects,  and  presents  them  to  us  in  the  wonder- 
ful manner  j'ou  see  there.  'Ihus  you  see  our  light  rays — 
distance  being  no  object  at  all — are  our  picture  carriers. 
The  lens  collects  and  arranges  the  rays  as  they  come 
under  its  refractive  influence.  'Ihen  chemistry  steps  in, 
and,  “ like  a giant  refreshed  with  wine,”  we  obtain  at  its 
bidding  fairy-like  scenes  with  a more  permanent  exist- 
ence than  even  nature  gives  them. 

Works  of  art,  curiosities  of  nature,  fossils  telling  of 
ages  long  gone  by,  monuments  of  art  raised  bj'  human 
industry,  the  industry  of  men  decayed  and  forgotten,  the 
living  forms  of  existingraces,  from  the  aborigines  wliom  no 
mission  voice  has  reached,  to  the  great  and  mighty  crowd 
of  the  civilised  world,  monarchs  on  their  thrones,  the  poor 
in  their  cottages,  old  and  young — all  these  forms  the  lens 
has  gathered  up  with  mathematical  accuracy,  dividing 
off  the  rays  it  required  from  those  surrounding  them 
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which,  it  did  not,  that  the  picture  may  be  handed  over 
to  the  chemist,  for  him  to  render  that  permanent  which 
as  yet  one  ray  of  light  would  dissipate. 

It  would  be  curious  to  know  how  many  in  this  room 
have  dabbled  in  photography  ; some,  I know  (for  pro- 
bably most  of  us  have  made  attempts),  have  done  far 
more  than  dabble.  I beg  to  appeal  to  them  to  bear  me 
out  in  what  I say,  that  photography  has  proved  a great 
educator  of  the  people ; the  world  has  grown  wiser 
under  its  influence  ; and  let  me  say,  if  it  is  still  further 
to  be  developed  (and  who  could  suppose  otherwise),  that 
development  can  only  result  from  pursuing  it  in  a 
strictly  scientific  spirit,  and  with  strictly  scientific 
accuracy. 

Lastly,  it  is  only  right  that  I should  acknowledge 
how  much  I am  indebted  from  first  to  last  in  this 
lecture  to  the  kind  and  courteous  assistance  of  my 
able  friend  Mr.  Ilirt. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offloes  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  M ijor-General  Scott,  C.B., 
secretary. 


The  following  special  note  on  the  Fine  Arts  Division 
has  been  issued ; — ■ 

1.  The  attention  of  artists  and  manufacturers  is 
especially  called  to  Division  I.  of  the  subjects  chosen  for 
the  series  of  Annual  International  Exhibitions.  Hitherto 
the  exhibition  of  works  of  fine  art  has  been  too  much 
limited  to  the  display  of  pictures  and  sculpture,  dis- 
sociated from  purposes  of  utility  ; and  it  may  be  doubted 
whether  a picture  on  enamel  or  on  pottery,  destined  to 
he  applied  to  a piece  of  furniture,  or  a sculpture  in  wood 
intended  for  a picture-frame,  however  great  its  merits, 
would  find  any  place  in  the  exhibitions  of  the  Kojml 
Academy  of  London,  or  in  any  of  the  numerous  other 
exhibitions  of  the  works  of  artists.  Still  less  would  a 
Cashmere  shawl  or  a Persian  carpet,  the  chief  excellence 
of  which  depended  upon  its  combination  of  colours,  find 
in  any  of  these  exhibitions  its  proper  place. 

2.  Such  a complete  separation  of  artistic  work  from 
objects  of  utility  may  indeed  be  said  to  be  only  the 
characteristic  of  modern  times  ; for  in  the  ancient  and 
medimval  periods  the  highest  art  is  to  be  found  in  j 
alliance  with  the  meanest  materials  of  manufacture. 
The  Etruscans  painted  on  vases  of  clay  subjects  which 
still  charm  us  by  their  beauty  of  composition  and  skilful 
drawing ; and  the  finest  works  of  Raff  telle  were  designed 
as  decorations  for  hangings  to  be  made  of  wool. 

3.  It  is  intended  that  these  exhibitions  shall  furnish 
the  opportunity  of  stimulating  the  revival  of  the  appli- 
cation of  the  artist's  talents  to  give  beauty  and  refine- 
ment to  every  description  of  object  of  utility,  whether 
domestic  or  monumental. 

4. ^  In  the  annual  exhibitions  every  work  in  which  fine 
art  is  a dominant  feature  will  find  proper  provision  made 
for  its  display.  Painting,  on  whatever  surface,  or  in  any 
method — sculpture  in  every  description  of  material  — 
engravings  of  all  kinds— architectural  design  as  a fine 
art— every  description  of  textile  fabric  of  which  fine  art 
is  a characteristic  feature — in  short,  every  work,  whether 
of  utility  or  pleasure,  which  is  entitled  to  be  considered 
a work  of  excellence  from  the  artistic  point  of  view,  may 
he  displayed  in  the  exhibitions  under  the  division  of  fine 
art.  Whilst  the  manufactures  which  fall  within  Division 
II.  will  have  been  brought  under  review  in  a series  of  ten 
years,  the  fine  art  division  will  recur  annually,  so  that 
the  greatest  possible  encouragement  may  bo  given  to 
progress  in  the  application  of  art  to  objects  of  utility. 

5.  Every  artist  workman,  moreover,  will  be  able  to 
exhibit  a work  of  merit  as  his  own  production,  and  every 


manufacturer  may  distinguish  himself  as  a patron  of  art 
by  his  alliance  with  the  artistic  talent  of  the  country. 
In  the  fine  art  section  the  artist  may  exhibit  a vase  for 
its  beauty  of  painting,  or  form,  or  artistic  invention ; 
whilst  a similar  vase  may  appear  in  its  appropriate  placf 
among  the  manufactures  of  the  appointed  year,  on  ac- 
count of  its  cheapness  or  the  novelty  of  its  material. 


A memorandum  has  been  sent  round  to  members  of 
the  committee  for  Cooking,  with  a request  for  sugges- 
tions on  the  treatment  of  the  following  articles  : — 1. 
Toast  making.  2.  Muffins.  3.  Chesnut  roasting  and 
preparation.  4.  Potatoes  — Boiling,  mashing,  chips, 
puddings,  steaming.  5.  Eggs — Omelettes,  etc.  6. 
Sauces  (1) — Melted  butter,  bread,  oyster,  apple,  currant, 
onion,  egg,  etc.  7.  Soups  (?) — Beef  tea,  broths  of  mutton, 
chicken,  barley, etc.  8.  Fish.  9.  Meat — Baking  androast- 
ing  before  fires  and  by  gas,  etc. ; hashes  of  cold  mutton, 
beef,  rabbit,  and  chicken.  10.  Preserved  meat — Austra- 
lian meats.  11.  Salads.  12.  Kitchen  confectionery — 
Fried  puddings,  pancakes,  fritters,  college  dumplings  ; 
baked  puddings  of  bread,  plum,  bread  and  butter,  sago, 
rice,  tapioca,  millet,  b.atter ; boiled  puddings  of  bread, 
and  custard.  13.  Pastry — Pie  crust,  puff  paste,  short 
crust,  common  pie  crnst  for  meat.  14.  Rice,  how  to 
use  it — Boiled  as  in  dumplings,  pudding;  loose,  for  curry. 
11.  Baking — of  bread,  cakes,  etc.  16.  Vegetables.  17. 
Uses  of  dripping — For  puddings  (baked  or  boiled),  pie 
crusts,  cakes,  apple  dumplings  (baked  or  boiled) ; how 
to  clarify  dripping  or  waste  fat  for  frying.  18.  Uses  of 
suet  in  puddings — Boiled  suet,  suet  crusted  apple  pud- 
‘ ding,  jam  pudding,  treacle  pudding,  lemon  pudding, 
sultana  raisin  pudding,  plain  raisin  pudding,  currant 
dumplings. 


It  has  been  suggested  to  Her  Majesty’s  Commissioners 
that  in  the  class  of  Surgical  Instruments  and  Appliances 
of  this  year’s  exhibition  at  South  Kensington,  there 
might  be  included  representative  collections  of  ancient 
instruments,  or  of  those  used  by  celebrated  surgeons  in 
different  ages.  For  example,  steps  have  already  been 
taken  to  obtain,  through  A.  Castellani,  of  Rome,  repro- 
ductions of  the  well-known  surgical  instruments  dis- 
covered at  Pompeii,  and  now  exhibited  in  the  Museum  of 
Naples.  It  is  hoped  that  the  implements  used  by  the 
old  English  siu'geons  will  also  be  well  represented.  Mr. 
Charles  Hawkins  has  promised  to  send  those  used  for 
lithotrity  by  Sir  Benjamin  Brodie.  Mr.  T.  Wormald 
has  offered  those  which  belonged  to  Mr.  Abernethy.  Mr. 
Liston’s  will  also  be  shown,  and  it  is  believed  that  there 
exist,  in  many  museums  and  private  collections,  curious 
and  ancient  surgical  instrumeuts  w’hich  would  show  the 
progress  of  the  art  of  surgery,  and  form  a most  interest- 
ing and  instructive  series,  if  collected  together  next 
April  for  public  exhibition  and  professional  study.  The 
possessors  of  any  such  specimens  can  obtain  all  necessary 
particulars  as  to  the  cases,  &c.,  provided  to  exhibiturs, 
on  application  to  the  Secretary  of  the  Royal  Commission, 
Gore-lodge,  S.W. 


The  2nd  meeting  of  the  Committee  on  Steel  as  applied 
to  railway  purposes  took  place  January  7th,  at  the  offices. 
Gore-lodge,  South  Kensington.  Mr.  John  Ramsbottom 
was  voted  into  the  chair,  and  among  those  present  were 
Mr.  W.  Adams,  of  the  North  London  Railway,  Mr.  W. 
G.  Beattie,  of  the  South  Western  Railway,  Lieutenant- 
Colonel  Hutchinson,  of  the  Railway  Department,  Board 
of  Trade,  Lieutenant-Colonel  Rich,  of  the  Railway 
Department,  Board  of  Trade,  and  Mr.  F.  W.  Webb, 
of  the  London  and  North  Western  Railway.  Major- 
General  Scott,  C.B.,  secretary  to  the  Royal  Commmis- 
sioners,  attended  the  meeting.  Among  the  applications  re- 
ported to  themeetingwasonetoexhibit  acomplete  seriesof 
steel  goods  for  railway  purposes,  as  madebyMr.  Webb,  in 
theLonJonand  North  Western  Railway  locomotive  works 
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at  Crewe,  consisting  of  locomotive  boiler  complete,  with 
fire-box,  and  tubes  and  samples  of  the  ores,  fluxes,  and 
fuels  employed  in  their  manufacture.  The  Directors  of 
the  Great  Southern  and  Western  Railway,  Ireland,  will 
also  exhibit  cast  steel  crunk-axles,  springs,  &c.,  as  used 
by  their  engineer,  Mr.  McDonnell,  and  a very  complete 
illustration  of  this  important  application  of  steel  will  be 
represented  by  the  chief  railway  companies  in  the 
kingdom. 


EXHIBITIONS. 


VIENNA  UNIVERS.\L  EXHIBITION  OF  1873. 

Notices  to  British  Exhibitors. 
Protection  of  Industrial  Designs  and  Inventions. 

A special  law  for  the  protection  of  objects  exhibited 
at  the  Universal  Exhibition  in  Vienna,  in  1873,  sanc- 
tioned by  his  Imperial  and  Royal  Apostolic  Majesty,  and 
dated  13th  November,  1872,  has  been  promulgated  and 
published  in  the  oflflcial  Wiener  Zeitung  of  the  28th 
November,  1872,  No.  273,  and  in  the  Imperial  Law 
Gazette  of  the  same  date,  LVIII.,  No.  1.59.  Her  M tjesty’s 
Commissioners  have  caused  the  following  translation  of 
the  law  to  be  prepared  tor  the  information  of  exhibitors 
in  the  British  section. 

By  order, 

P.  CuNLiFFE  Owen,  Secretary. 

41,  Parliament-street,  London,  D.  cember,  1872. 


With  the  concurrence  of  the  two  houses  of  the 
Reichsrath  I hereby  decree  as  follows  : — 

Art.  1.  Every  Austrian  and  every  foreigner  who  ex- 
hibits any  object  or  objects  in  the  Universal  Exhibition 
of  1873  at  Vienna,  which  may  be  suitable,  according  to 
the  provisions  of  the  law  of  August  15,  1852  {Imperial 
Law  Gazette,  No.  184).  and  the  two  laws  of  December  7, 
1858  {Imperial  Law  Gazette,^  Nos.  230  and  237),  to  be 
granted  a patent  or  protection  as  to  security  of  trade- 
mark or  design,  can  obtain  for  the  same  from  the 
Director  General  of  the  Universal  Exhibition  a “certifi- 
cate of  protection  ” {echutz-certificat').  An  application  to 
that  effect  must  be  addressed  to  the  Director-General  at 
a date  previous  to  the  opening  of  the  Exhibition,  or 
before  the  installation  in  the  Exhibition  of  the  objector 
objects  after  that  date,  and  be  accompanied  by  an  exact 
description  of  the  same,  and  (so  far  as  is  required  for 
explanation)  by  double  copies  of  plans  or  drawings,  or 
two  specimens  of  the  trade-murk,  design,  or  model,  as 
the  case  may  be,  enclosed  in  two  separate  cases  or 
envelopes.  If  the  application  be  made  through  an  agent 
or  other  authorised  person,  the  letter  of  authorisation 
must  be  added  likewise. 

Art.  2.  The  “ certificate  of  protection  ” will  be  issued 
free  of  expense,  by  the  Director-General  of  the  Universal 
Exhibition,  and  be  countei^gned  by  an  official  appointed 
for  that  ptirpose  by  the  Hungarian  ministry,  and  will 
secure  to  the  applicant,  from  the  date  stated  therein,  of 
the  admission  of  the  respective  objects  into  the  Exhibition 
— or  if  the  application  should  have  been  made  alter  that 
date,  from  the  day  of  making  the  application — until  the 
3 1st  December  inclusive,  the  same  rights  and  privileges 
which  a patent  obtained  in  the  regular  course,  or 
a duly  obtained  registr.itinn  for  the  protection  of  a 
trade  mark,  design,  or  model  would  grant  him.  The  ex- 
hibitor is  reserved  the  right  to  apply  to  the  appointed 
authorities,  before  the  day  of  expiration  of  the  “certificate 
of  protection”  for  a patent,  or  the  protection  of  a trade 
mark  or  design,  for  the  same  object  or  objects,  according 
to  the  provisions  of  the  laws  mentioned  in  Article  1. 

Art.  3.  No  appeal  or  complaint  will  be  admitted  against 
the  decision  of  the  Director-General  respecting  the 
granting  or  refusal  of  surh  “certificate  of  protection.” 
In  case  the  validity  of  any  of  the  “ certificates  of  pro- 


tection ” should  be  disputed,  the  competent  authorities 
will  have  to  decide  the  question  according  to  the  existing 
laws  of  protection. 

Art.  4.  A double  register  will  be  kept  by  the  Director- 
General  of  the  Universal  Exhibition  of  the  applications 
for  “certificates  of  protection”  and  of  .the  certificates 
issued,  of  which,  after  the  close  of  the  Exhibition,  one 
with  the  aforesaid  applications  and  a copy  of  the  de- 
scriptions attached  to  them,  as  also  of  the  trade  marks, 
designs,  and  models,  will  be  lodged  with  the  Imperial 
and  Royal  Ministry  of  Commerce  ; and  the  other,  with 
copies  of  the  application  and  other  appendices,  with  the 
Royal  Hungarian  Ministry  for  Agriculture,  Industry, 
ami  Commerce. 

Art.  5.  The  “ certificates  of  protection  ” issued  will  be 
published  in  the  Austrian  and  Hungarian  Official  Gazettes. 
The  in.spection  of  the  register  of  “ certificates  of  pro- 
tection ” is  open  to  every  one,  but  the  descriptions, 
plans,  models,  &c.,  will  be  kept  secret,  if  it  be  so  desired 
in  the  application. 

Art.  6.  The  Minister  of  Commerce  is  charged  with 
the  execution  of  this  law.  (Signed), 

Franz  Joseph,  M.P. 

(Countersigned)  Auersperg,  M.P. 

Banhans,  M.P. 

Godolti,  13th  November,  1872. 


Custom-house  Regulations. 

The  following  rescript  of  the  Imperial  and  Royal 
Austrian  Ministry  of  Finance,  with  regard  to  the  Custom- 
house regulations  to  be  observed  in  respect  of  goods  sent 
from  foreign  countries  to  the  Vienna  Universal  Exhi- 
bition,1873,  dated  August  9,  1872,  and  published  in  the 
Imperial  Law  Gazette,  XLV.,  No.  127,  has  been  com- 
municated by  his  Excellency  Baron  Von  Schwarz- 
Senborn.  Her  Majesty's  Commissioners  have  caused 
the  following  translation  of  the  rescript  to  be  prepared 
for  the  information  of  exhibitors  in  the  British  section. 

By  order,  P.  Cunliffe  Owen. 


1.  The  frontier  Custom-house  offices  are  instructed  to 
direct  (without  opening  the  packing-cases  and  parcels) 
all  Exhibition  goods  which  arrive,  accompanied  by  due 
certificates  of  admission  from  the  respective  foreign 
exhibitinns  commissions,  to  the  chief  custom-house 
office  stationed  in  the  Exhibition  grounds.  A list, 
with  details  of  contents  of  packing-cases  and  parcels, 
must  accompany  every  consignment  forwarded  by  each 
exhibitor,  which  list  will  be  attached  to  the  permit  for 
the  goods. 

2.  The  chief  Exhibition  Custom-house  office  ex- 
amines and  removes  the  seals  of  each  consignment,  and 
books  all  the  lists  specifying  the  goods  arriving  with 
the  permits,  and  delivers  the  goods  to  the  respective 
foreign  commissions,  whose  duty  it  is  to  keep  an  exact 
account  of  the  goods  handed  over  to  them,  and  to  submit 
the  same  when  required  to  the  Custom-house  authorities 
for  inspection. 

3.  The  list  of  details  of  contents  which  is  to  accompany 
each  packing  case  and  parcel  need  not  contain  a descrip- 
tion of  the  goods  such  as  is  required  by  the  customs 
tai  iff  ; it  will  be  sufficient  that  the  gooos  are  specified 
according  to  their  commercial  denomination,  as  to  kind 

I and  quantity.  It  will  be  the  duty  of  the  chief  Custom- 
! house  office  to  amend  the  lists  of  details  by  the  addition 
of  the  exact  tariff  classification  to  which  the  goods 
belong,  and  to  complete  the  entries  in  the  register  in 
accordance  therewith. 

4.  No  goods  are  allowed  to  leave  the  Exhibition  and 
its  precincts  without  a proper  permit.  Such  permits 
will  be  issued  by'  the  commission  of  the  country  whence 
the  goods  have  been  sent,  and  must  have  attatched  to 
them,  in  order  to  be  valid,  the  seal  of  the  chief  Custom- 
house office  in  proof  of  having  been  offirially'  dealt  w'ith; 
the  permits  for  foreign  goods  will  be  distinguished  by 
their  different  colour  from  those  for  inland  goods. 
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5.  Goods  -which,  are  being  sent  hack  to  the  foreign 
CQ-untries  m-ust  he  directed  hy  the  ‘chief  Custom-house 
office  to  the  respective  frontier  custom  houses,  and 
accompanied  hy  a permit. 

6.  For  goods  which  remain  in  Austria  or  Hungary, 
and  within  the  excise  district  of  Vienna,  import  duty 
and  consumption  excise  duty  must  he  paid  respectively, 
according  to  the  charges  made  hy  the  chief  Custom- 
house authorities  after  examination  of  the  goods. 

7.  The  Exhibition  goods  and  owners  of  the  same  are 
held  answerable,  in  the  first  instance,  for  the  custom  and 
excise  duties ; and,  next,  this  responsibility  devolves  upon 
the  respective  foreign  commissions.  This  responsibility 
is  transferred  to  the  forwarding  agents  when  they  take 
oharge  of  the  goods. 

8.  Unexplained  discrepancies  between  the  actual  con- 
tents of  the  packages  and  parcels  as  to  the  quantity  and 
kind  of  the  goods  and  the  list  of  details;  as  well  as  the 
unauthorised  removal  of  goods  from  the  Exhibition 
buildings  and  grounds,  and  also  the  unauthorised  sale 
or  disposal  of  goods  in  the  Exhibition  buildings  and 
grounds,  will  be  dealt  with  according  to  law. 

9.  Tobacco  and  goods  manufactured  of  tobacco  are  not 
permitted  to  be  sold  in  the  Exhibition  buildings,  nor  are 
they  allowed  to  be  brought  away  for  such  a purpose  from 
the  Exhibition. 

10.  Foreign  Exhibition  objects  which  have  not  been 
presented  to  the  chief  Custom-house  office  for  the  pur- 
pose of  obtaining  the  necessary  permit  for  their  exporta- 
tion within  thi’ee  months  after  the  close  of  the  Exhibition, 
will  be  liable  to  the  payment  of  import  duty,  and,  if 
they  are  subject  to  the  consumption  excise  duty,  to  the 
payment  of  that  also. 

(Signed)  Lasser,  M.P. 


THE  DUBLIN  EXHIBITION  AND  IRISH 
INDUSTRIES  AND  MANUFACTURES. 

The  reports  and  lists  of  awards  of  the  juries  of  the 
Dublin  Exhibition  of  1872  enables  a comparative  esti- 
mate to  be  formed  of  the  statistics  and  progress  in  some 
of  the  leading  industries  since  the  last  International 
Exhibition  held  in  1866.  The  recent  exhibition  did  not 
assume  to  be  international,  and,  with  the  exception  of 
some  few  British  exhibits,  was  almost  purely  national. 
Indeed,  the  endeavour  was  made  to  give  preference  to  the 
admission  of  such  objects  as  were  especially  identified 
with  Ireland,  and  calculated,  by  their  being  placed  in 
comparison  with  other  productions,  to  stimulate  and  de- 
velops those  branches  of  manufacturing  industry  in  the 
•country  which  are  most  capable  of  advancement.  The 
National  Portrait  Gallery  contained  upwards  of  400 
portraits  of  the  most  celebrated  and  distinguished  indi- 
viduals connected  with  the  public  transactions  of 
Ireland  during  a period  extending  over  three  centuries. 

Although  barely  five  months  were  occupied  in  the 
preparation  for  this  exhibition — which  originated  in  in- 
dividual enterprise — in  spite  of  its  opening  very  late  in 
the  season,  and  having  also  to  contend  against  an  epi- 
demic in  Dublin,  unprecedently  wet  weather  and  other 
disadvantages,  yet  it  must  be  considered  on  the  whole  as 
a great  success.  The  juries  awarded  206  med-ils,  and  93 
certificates  of  merit.  From  the  reports  of  the  j uries  some 
striking  facts  are  brought  out  on  the  condition  and  pro- 
gress of  some  of  the  leading  Irish  manufactures.' 

Some  of  the  natural  products  shown  were  of  the 
highest  order  of  merit,  comparing  most  favourably  with 
samples  of  like  articles  contributed  to  former  exhi- 
bitions. The  preserved  meats,  essences,  soups,  and 
extracts  shown  were  remarkably  good.  The  jurors 
found  the  meats  tender,  well  flavoured,  and  from  their 
mode  of  preparation  their  nutritious  properties  were 
perfectly  retained.  Now  that  home  resources  prove 
insufficient  to  meet  the  great  and  rapidly  increasing  de- 
mand for  animal  food,  colonial  and  foreign  preserved 
meats  happily  present  themselves  from  many  quarters. 


What  is  called  advanced  civilisation  in  our  country 
tends  to  dimmish  the  agricultural  population,  who  have 
long  subsisted  chitfly  on  vegetable  food,  whilst  cities 
and  towns,  whose  people  love  and  desire  animal  food, 
rapidly  increase  in  number  and  size.  Such  preserved 
. meats  may  not  be  so  palatable  to  most  people  as  freshly- 
dressed  home  productions  ; but  if  sufficient  quantities 
can  be  suppled  at  prices  reasonably  below  those  of  home 
produce,  they  will  probably  meet  with  a large  consump- 
tion, especially  amongst  the  middle  and  artisan  classes. 

Amongst  the  most  important  of  the  national  produc- 
tions was  the  magnificent  collection  of  raw  and  manu- 
factured minerals  of  the  Mining  Company  of  Ireland, 
embracing  coal,  culm,  lead  ores,  j)ig,  short  and  pipe 
lead  (lead  alloys  which  resist  the  action  of  soft  water), 
silver  cake,  patent  shot  and  oxides  of  lead  used  as 
paints  and  for  other  purposes.  This  company  not  only 
raise  large  quantities  of  coal  and  ores  in  various  parts 
of  Ireland,  but  they  also  import  argentiferous  lead  ores 
for  the  purpose  of  smelting  both  Irish  and  foreign  ores  at 
their  great  works,  Ballycorus,  county  of  Dublin.  An 
important  industry  has  lately  acquired  large  proportions 
in  Ireland,  namelj',  the  manufacture  of  the  cheaper 
acids,  bleaching  powder,  salt  cake,  and  artificial 
manures.  A very  large  capital  is  embarked  in  this 
manufacture,  which  affords  employment  to  several 
thousaml  persons.  From  Dublin  large  quantities  of 
bleaching  pow'der  and  salt  cake  are  monthly  exported  to 
England,  Scotland,  and  the  Continent.  The  value  of 
the  artificial  manures  made  in  Ireland  last  year  could 
not  be  less  than  £.500,000. 

A very  fine  collection  of  products  from  sea-weeds  was 
shown  by  the  Manure  Salts  Company  of  Ireland,  and 
several  interesting  products  of  sewage,  &c.,  with  sea- 
weed chaicoal  by  Mr.  Stanford,  of  Glasgow.  The  latter 
collection  was  of  especial  interest  now  that  the  solution 
of  the  question  of  sewage  utilisation  is  engaging  the 
attention  of  many  corporations,  companies,  and  private 
individuals. 

The  slates  shown  by  the  Killaloe  Slate  Company  were 
of  excellent  quality,  and  equal,  if  they  do  not  excel,  the 
best  Welsh  slates.  The  Ventnor  Slate  Company  also 
showed  slates  of  good  quality,  and  with  a very  pretty 
greenish  and  bluish  shade,  which  would  produce  a good 
effect  in  roofing  churches,  &c.  The  specimens  of  Donegal 
stone  shown  attracted  much  attention.  The  granite 
blocks  were  exhibited  just  as  they  W'ere  found  in  the 
quarries,  in  slabs,  with  evi-n,  natural  surfaces,  and  almost, 
if  not  quite,  ready  for  the  builder.  The  polished  red 
granite  is  quite  equal  to  that  from  Aberdeen.  The  Belfast 
Portland  Cement  Company  contributed  a large  number 
of  samples  of  their  production  ; the  articles  shown  were 
ill  evei-y  respect  excellent.  A group  of  marble  pillars 
or  clustered  columns  of  various  Irish  marbles,  with  Caen 
stone  basement  and  cap,  carved  in  natural  foliage,  and  a 
font  in  the  same  style,  with  various  Irish  marble  shafts, 
admirably  displayed  the  wealth  of  the  native  quarries, 
and  showed  the  case  with  which  such  materials  can  be 
adapted  to  useful  and  decorative  purposes.  The  great 
beauty  of  the  maibles  and  the  high  polish  and  finish  they 
hail  received,  displayed  to  great  advantage  the  green  and 
black  marbles  from  the  quarry  near  Middleton,  in  the 
county  of  Cork,  which  is  worked  by  Messrs.  Sibthorpe 
and  Son.  The  latter  is  little  inferior  in  brilliancy, 
variety  of  shade,  and  contrast  of  colour  and  tone  to 
jasper.  For  this  reason  it  has  been  technically  named 
Irish  jasper.  The  practical  value  of  Irish  marbles,  and 
the  high  polish  they  are  capable  of  taking,  -were  further 
successfully  illustrated  by  specimens  of  marble  pavement 
and  by  a portion  of  the  altar  railings  lately  erected  in 
the  chapel  of  Trinity  College  ; this  last  showed  the  rai-e 
qualities  of  solidity  joined  to  grace  and  the  appearance 
of  lightness. 

It,  is  a curious  fact,  that  although  no  pottery  works 
of  any  iiiqjortance  are  known  to  have  existed  in  Ireland 
prior  to  the  establishment  of  the  works  of  Messrs-  D. 
McBirney  and  Co.,  at  Bclleek,  Dublin  was,  in  ^the  early 
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portion  of  this  century,  famous  for  the  admirable  decora- 
tions, china,  and  porcelain  obtained  at  amanufactory  then 
established  in  that  city  by  Donovan.  Excellent  speci- 
mens of  porcelain,  from  different  manufactories,  deco- 
rated in  Donovan’s  establishment,  and  generally  hear- 
ing his  name  and  trade-marks,  were  shown  in  the  loan 
museum  of  the  exhibition,  and  such  articles  obtain  a 
high  price  in  the  market.  This  establishment  was  closed 
and  its  contents  dispersed  on  the  death  of  Mr.  Donovan, 
who,  however,  realised  a large  fortune  in  his  life-time. 
This  art  (which  had  apparently  ceased  to  exist  in  Ire- 
land) has  been  again  introduced  into  the  country,  and 
mainly  through  the  exertions  of  Mr.  Herbert  Cooper,  it 
is  rapidly  improving  in  excellence  and  regaining  its  former 
local  fame.  Some  of  the  decorations  of  the  Belleek  ware, 
by  the  pupils  of  the  Queen’s  Institute,  are  admirable 
works  of  art,  the  subjects  selected  with  judgment  and 
executed  with  taste. 

Messrs.  Early  and  Powell,  of  Dublin,  exhibited  works 
of  great  merit  in  stained  glass  windows,  equalling  mosaic 
in  their  effect.  The  composition  is  clear  and  well-calcu- 
lated for  distinctness  of  effect  at  a distance— an  object 
of  great  importance  in  large  cathedrals,  where  graduated 
shadows  and  finely  pencilled  tinting  are  somewhat  less 
effective. 

In  the  class  of  textile  fabrics,  &c.,  Irish  productions, 
considering  the  limited  nature  of  her  manufactures,  were 
effectively  represented.  The  number  of  textile  factories 
in  Ireland  exceeds  240,  of  which  154  are  employed  on 
flax,  64  on  woollen  and  worsted,  and  14  on  cotton. 
Although  the  number  of  factories  is  only  about  half  those 
in  Scotland,  yet  the  spindles  employed  are  about  the 
same,  somewhat  over  1,000,000,  the  power-looms  em- 
ployed 19,000,  against  33,000  in  Scotland,  and  the 
operatives  62,000,  against  89,000  in  North  Britain. 

Reviewing  the  comparative  merit  of  Irish  skill  in  the 
last  exhibition  and  that  of  1865,  the  jury  report  consider- 
able improvement  in  the  leading  branches  of  manufac- 
ture for  which  the  country  is  remarkable,  viz.,  linens, 
poplins,  and  lace  goods.  In  the  great  staple  trade  of 
the  north  the  exhibition  was  comparatively  limited,  hut 
the  quality  and  finish  of  the  goods  shown  were  excellent, 
and  fully  maintained  their  established  reputation.  Of 
the  productions  of  the  Dublin  looms,  poplins,  terrys, 
and  hrocatelles,  the  jury  speak  most  highly,  and  without 
attempting  to  draw  any  distinction  of  merit  between 
the  several  exhibitors.  They  specially  notice  the 
curtain  hrocatelles  of  W.  Fry  and  Co.,  and  the  terrys  of 
Fry  and  Fielding,  which  they  consider  equal  if  not 
superior  to  anything  of  the  class  manufactured  in  Lyons, 
the  principal  centre  for  that  branch  of  the  trade.  The 
various  descriptions  of  laces  and  other  fancy  work  con- 
tributed by  convent  and  other  industrial  schools  compare 
favourahH  with  the  highest  class  of  skilled  work  of 
France,  Belgium,  and  Nottingham.  In  noticing  the 
several  descriptions  of  fine  lace  sent  from  the  industrial 
schools  of  Ireland,  attention  is  drawn  by  the  jurors  to 
Mrs.  Palliser’s  pamphlet,  “Notes  on  the  History  of  Lace.” 
While  giving  credit  to  the  industry  and  great  research 
of  the  talented  authoress,  they  complain  of  the  complete 
ignorance  of  facts  as  manifested  in  her  reference  to  Ire- 
land. Mrs.  Palliser  states  “ That  a normal  school  was 
opened  in  Dublin  in  1856,  and  that  it  contained  24 
pupils.”  Further  on  she  says,  “Brussels  flowers,  Valen- 
ciennes, crochet,  tatting,  Irish  point,  were  all  made  with 
great  aptitude  and  precision,  hut  the  fabric  was  not 
remunerative,  and  consequently  languished.”  Again 
she  remarks,  “ With  great  facility  for  making  it,  lace 
working  has  little  chance  of  success  in  Ireland.”  The 
jury  admit  that  from  about  1848  to  1858  an  immense 
amount  of  French  labour  found  emnloynnent  throughout 
several  counties  in  Ireland  in  working  what  are  called 
“ served  muslins,”  and  that  this  class  of  work  has  lan- 
guished not  only  in  Ireland,  but  also  in  Scotland,  where 
it  originated  ; but  this  h;is  arisen  solely  from  change  of 
fashion,  and  not  from  the  effect  of  high  wages  or  its  un- 
suitability to  Irish  labour.  Had  the  authoress  visited 


fhis  exhibition,  and  inspected  the  numerous  contributions 
of  fine  laces,  she  would  have  icund  her  notes  on  Inland 
to  he  erroneous  and  inappropriate.  Finally  the  jurors  I 
report  that  at  no  time  within  the  period  stated  by  Mrs. 
Palliser  has  the  Irish  lace  trade  been  so  remunerative  or  ' 
in  so  flourishing  a condition  as  at  present.  I 

Irish  woollens  were  respectably  represented  in  i 
friezes  and  tweeds.  h 

The  collection  of  philosophical  instruments  and  inven- 
tions of  a scientific  nature  shown,  was  not  extensive  or  ' 
varied.  It,  however,  presented  some  objects  of  interest 
and  specimens  of  excellent  workmanship.  One  of  these 
was  the  Rev.  Mr.  Jillit’s  optical  saccharometer,  beautifully  ' 
constructed  by  Messrs.  Spencer  and  Son.  of  Dublin.  This 
instrument  was  not  shown  for  the  first  time,  hut  ex-  ! 
perience  having  proved  its  practical  value,  it  is  deserving 
of  special  notice.  By  passing  a beam  of  polarised 
light  alternately  through  a saccharine  solution  of  a 
standard  strength,  and  through  the  solution  to  be 
tested,  the  strength  of  the  latter  can  be  found  with  a 
facility  and  accuracy  not  hitherto  attainable,  the  error 
even  of  a single  observation  being  less  than  the  200th  of 
a grain  for  a cubic  inch.  The  same  principle  and  me- 
chanism are  applicable  to  a wide  range,  and  the  instru- 
ment may  be  described  as  one  by  which  the  ratio  of  the 
rotatory  power  of  any  transparent  fluid  to  that  of  a 
standard  fluid  may  he  accurately  defined. 

A model  of  the  highest  interest  was  shown  by  Mr. 
Howard  Grubb,  of  Dublin,  illustrating  the  manner  in 
which  he  and  his  father,  Mr.  Thomas  Grubb,  made 
their  great  Melbourne  telescope,  showing  how  it  is 
mounted,  and  displaying  its  many  novel  and  most 
valuable  adjustments.  The  Melbourne  Newtonian  re- 
flector is  the  largest  and  most  powerful  instrument  which 
is  at  present  placed  on  equatorial  mounting.  -The  system 
of  equipoises,  so  difficult  in  a machine  of  such  weight 
and  size,  the  manner  in  which  the  huge  speculum  is  re- 
lieved from  strain  in  its  varying  positions,  and  the 
ingenious  bearings  of  the  axis,  which  give  steadiness 
to  the  ponderous  fabric  without  unnecessary  friction, 
and  enable  the  clockwork  to  move  it  with  smoothness 
and  facility,  are  all  very  high  examples  of  mechanical 
ingenuity. 

The  manufacture  of  carriages  is  a most  important 
branch  of  industry,  and  one  in  which  the  Irish  depart- 
ment has  specially  excelled.  The  competition,  though 
limited  in  numbers  from  want  of  space,  was  of 
a high  character,  and  the  jurors  notice  with  pleasure 
an  improvement  in  the  general  style  of  the  Dublin 
builders. 

The  collection  of  jewellery  and  bog-oak  ornaments  in- 
dicated improved  taste  and  increasing  manufacture  in 
Dublin,  especially  the  former.  There  were  also  more 
exhibitors  than  at  the  Exhibition  of  1865,  whose  designs  i 
and  w'orkmanship  were  wholly  Irish.  In  musical  Lnstru-  I 
ments  a noticeable  feature  was  the  exhibition  of  two 
cottage  pianos,  made  in  Dublin,  by  Messrs.  Gunn  and 
Sons.  It  is  so  many  years  since  any  such  had  been 
manufactured  in  the  city  that  the  fact  is  now  almost 
forgotten,  and  few  are  aware  that  this  effort  is  only  a re- 
vival of  what  once  succeeded,  and  ought  to  succeed 
again.  The  jurors  state  these  specimens  are  most  en- 
couraging, and  taking  the  combination  of  tone,  appear- 
ance, and  very  moderate  price,  they  seem  well  fitted  to 
meet  a growing  demand. 

In  the  class  of  photography  the  collection,  though  not 
affecting  to  he  completely  representative,  was  full  of 
interest,  beauty,  and  instruction.  The  frames  of  Irish 
view's,  by  Mr.  Payne  Jennings,  might  challenge  compe- 
tition with  those  of  any  other  photographer  for  beauty', 
softness,  and  artistic  feeling  Good  manipulation  is  now 
taken  for  granted.  The  extension  of  photography  has 
made  it  as  easily  attainable  as  any  mechanical  calling. 
Taste  and  art  must  be  added  if  it  is  now  sought 
to  deserve  special  commendation.  Vulgarity  is  the 
natural  danger  of  photography — to  rise  above  it  is 
the  desideratum  by  which  alone  it  can  become,  if  not 
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art  itself,  at  least  art’s  useful  and  fitting  assistant  and 
reflection. 


Berlin  Fisliery  Exhibition. — -Mr.  Wilke,  Consul- 
G-eneral  for  Germany,  writes  to  the  Times  to  say  that  the 
German  Fisher  j'  Society  of  Berlin  proposes,  with  the  sanc- 
tion and  support  of  the  government  and  under  the  im- 
mediate patronage  of  his  Imperial  Highness  the  Crown 
Prince,  to  hold  anexhibition  in  that  city  during  the  ensuing 
month  of  March  and  April,  to  which  the  manufacturers 
and  others  of  all  countries  who  are  in  any  way  connected 
with  fishing  and  fisheries  are  invited  to  send  specimens 
of  their  manufactures,  inventions,  and  improvements. 
Further  particulars  may  be  obtained  upon  application  at 
the  Consulate-General  of  the  German  Empire,  5,  Blom- 
field-street,  London-wall,  E.C. 


! 


I 

I 


Melbourne  Exhibition. — ^This  exhibition  was  opened 
on  November  6.  It  was  held  in  connexion  with  the 
London  International  Exhibition  of  1873.  New  South 
Wales  was  represented  at  the  first  of  the  series  of  Exhi- 
bitions in  1871,  and  Queensland  contributed  to  the  second 
in  1872  ; but  it  was  considered  that  the  arrangements 
for  the  London  International  Exhibition  of  1873  gave 
Victoria,  and  the  Australian  colonies  generally,  a better 
opportunity  for  the  display  of  their  wares  than  either  of 
the  two  preceding  ones.  Accordingly  the  Victorian 
Government,  on  the  30th  May  last,  appointed  a Com- 
mission to  carry  out  the  Exhibition.  The  Commissioners, 
having  obtained  a vote  of  £3,000  from  Parliament,  at 
once  set  to  work  to  make  the  necessary  provision  for  the 
■exhibition  of  articles  in  Melbourne,  which  should  be 
ready  for  shipment  to  London  early  in  December.  They 
were  met  at  the  outset  with  the  difficulty  of  confining 
the  exhibits  within  the  narrow  limits  prescribed  by  the 
London  International  Commissioners,  but  as  they  were 
desirous  of  organising  an  exhibition  which  should  effec- 
tively represent  the  industries,  products,  and  resources  of 
Victoria,  they  determined  that  the  display  should  be 
upon  a somewhat  larger  scale,  and  it  was  arranged  that 
other  articles  should  be  admitted,  some  for  exhibition  in 
Melbourne  only.  In  the  silk  and  velvet  section  not 
very  much  was  shown,  as  sericulture  is  yet  in  a very  un- 
developed state  in  the  colonj^.  The  steel  manufactures 
and  cutlery  were  good,  but  did  not  show  many  speciali- 
ties. Some  of  the  carriages  shown  were  excellent  speci- 
mens of  workmanship,  rivalling  in  this  respect  anything 
likely  to  appear  at  South  Kensington  next  spring,  and 
there  were  many  local  articles  which  we  may  perhaps 
see  in  London.  The  number  of  the  exhibits  was  not 
great.  The  show  of  agricultural  products  was  good, 
and  evidenced  considerable  increase  in  the  production  of 
artificial  manures.  Amongst  the  articles  of  food,  of 
course  the  preserved  meats  were  specially  noticeable. 
The  importance  to  the  colony  of  this  branch  of  industry 
was  acknowledged  by  the  commissioners  of  the  Exhi- 
bition, and  they  relaxed  their  rules  in  its  favour  as  to 
the  quantity  to_  be  forwarded  by  any  one  exhibitor. 
The  result  of  this  concession  was  that  the  display  of  pre- 
served meats  was  very  large,  and  formed  one  of  the  most 
noticeable  features  of  the  exhibition.  Nearly  all  the 
meat-preserving  companies  in  Victoria  were  represented, 
the  Melbourne  Company,  as  the  oldest  and  most  pros- 
perous, taking  the  lead.  The  wines  showed  great  im- 
provement upon  former  years,  and  will  probably  attract 
notice  at  the  International  Exhibition.  Many  admi- 
rable ranges  for  cooking  were  shown,  but  perhaps 
none  likely  to  attract  attention  in  Europe. 


i I The  first  J apanese  line  of  railway  was  in- 
: j augurated  on  Nov.  loth.  It  connects  Yeddo,  the  capital, 
I ' with  the  port  of  Yokohama  ; and  within  a brief  period  will, 
I I it  is  expected,  be  supplemented  by  a complete  system  of 
I telegraphic  communication. 


MINISTEEIAL  INQUIRY  INTO  THE  CON- 
DITION OF  MANUFACTURES  IN  ITALY. 

Districts  of  the  Alessandria,  Turin,  and  Cuneo 

CiiAMiiBRS  OF  Commerce  ; Provinces  of  Turin, 

Novaro,  Alessandria,  and  Cuneo. 

At  the  close  of  the  year  1871,  the  Commendatore 
Castagnola,  Minister  of  Agriculture,  Industry,  and 
Commerce,  instituted  a commission  to  inquire  into  the 
condition  of  the  manufactures  in  the  kingdom  of  Italy, 
and  study  the  best  means  for  improving  and  de- 
veloping them,  in  accordance  with  the  wants  of  the 
times.  These  requirements  are  now  radically  changed 
by  the  issues  of  the  late  disastrous  war  between  France 
and  Germany,  and  especially  from  the  fact  of  the  former 
country  having  entered  into  a policy  regarding  the 
importation  of  goods  from  other  States,  which  renders  it 
essential  to  modify  the  customs  dues.  This  may  be 
considered  as  one  of  the  most  important  steps  taken  by 
the  government  of  late  years,  and  it  has  been  welcomed 
throughout  the  kingdom,  and  facilitated  in  a wonderful 
manner  by  the  parties  interested,  so  that  there  can  be 
only  one  opinion  as  to  the  opportuneness  of  the  happy 
idea  so  ably  carried  out  by  the  gentleman  to  whom  it 
has  been  confided. 

The  Commission  of  Inquiry,  nominated  by  the  Minis- 
try, and  presided  over  by  the  Commendatore  Luzzatti,  Sec- 
retary-General (Under- Secretary  of  State)  of  the  Ministry 
of  Agriculture,  Industry,  and  Commerce,  with  Senator 
Rossi,  well  known  as  manufacturer  of  cloth  at  Schio 
(Vicenza),  has  already  held  its  meetings  in  succession 
in  many  of  the  principal  cities  of  Italy,  among  which 
are  Genoa,  Venice,  and  Milan,  and  now  at  Turin,  which 
served  for  the  several  provinces  of  ancient  Piedmont. 

Seven  days  were  occupied  by  the  meetings  of  the 
Commission  at  Turin,  which  were  held  from  the  20th  to 
the  27th  October  last,  in  the  magnificent  hall  of  the 
Carignan  Palace,  the  President  of  the  Turin  Chamber 
of  Commerce  taking  his  seat  as  one  of  the  members  of 
the  Commission. 

The  readers  of  the  Journal  will  remember  that  no 
sooner  was  the  union  of  the  various  provinces  of  Italy 
effected,  than  the  chambers  for  the  Parliament,  which 
assembled  in  the  ancient  Carignan  Palace,  became  too 
small  for  the  purpose,  so  that  the  building  bad  to  be 
enlarged  by  the  addition  of  another  wing,  which,  in  point 
of  architectural  beauty,  is  unrivalled  among  all  the 
modern  edifices  in  the  country.  It  was  not  completed  when 
Rome,  which  Cavour  declared  to  be  the  only  rightful 
capital  of  Italy,  bad  already  become  the  seat  of  govern- 
ment ; and  it  is  worthy  of  remark  that  the  first  debates 
which  were  held  in  the  hall  were  those  on  the  pro- 
motion of  the  manufacturing  interests  of  Italy.  On 
the  platform  were  the  members  of  the  Commission, 
while  the  manufacturers  were  successively  called  upon 
to  reply  to  the  questions  put  to  them,  for  the  purpose  of 
enlightening  the  government  upon  the  subject  of  modi- 
fying and  improving  the  laws  regulating  their  mutual 
relationship.  It  was,  to  a great  extent,  a technological 
Parliament ; and  the  information  elicited  will  certainly 
be  fruitful  of  great  results,  so  that  the  noble  city  of 
Turin  may  boast  of  once  more  having  taken  part  in  the 
deliberations  of  the  central  government. 

It  may  be  asked  how  it  is  that  public  opinion  had 
been  so  long  dormant,  and  it  is  surprising  that  so  many 
competent  men  have  now  come  forward  for  the  first 
time  to  give  their  substantial  advice  upon  a thousand 
details  regarding  manufacturing  interests,  which  are  of 
inestimable  value  to  direct  the  government  in  legislat- 
ing ; and  it  is  to  be  regretted  that  the  public  do  not 
seem  to  have  made  that  legitimate  use  of  the  periodical 
press,  by  means  of  correspondence,  which  w'ould  have 
unquestionably  caused  the  country  to  develop  far  more 
rapidly  and  surely,  and  have  aided  the  Parliament  in 
framing  the  laws,  one  by  one,  as  they  were  made. 
We  earnestly  hope  that  the  citizens  will  learn  the  im- 
portant lesson  of  making  use  more  largely  of  the  power 
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I, hey  hold  in  their  hands  for  doing  good,  by  making  use 
of  the  newspapers  to  make  known  their  ideas. 

The  inquiries  of  the  Commission  referred  principally 
o the  influence  of  taxation  generally  on  manufactures, 
and  more  especially  the  import  and  export  dues  of 
rhe  Custom-house,  and  those  levied  by  the  towns,  known 
as  municipal  or  octroi  rates,  received  at  the  gates  of  all 
owns  having  a population  above  20,000  inhabitants, 
and  employed  for  local  expenses.  Then  came  the  eco- 
nomical condition  of  workmen  ; the  cost  of  carriage  by 
railway,  and  the  inconveniences  experienced  from  the 
way  in  which  goods  are  carried  by  railways,  and  the  tariffs 
LUey  employ.  Much  other  valuable  information  was 
ilso  elicited,  showing  how  some  branches  of  manufac- 
ture were  susceptible  of  great  improvement,  while 
others  had  small  chance  of  success,  notwithstanding  all 
ihe  eflbrts  made  in  their  favour.  Tor  several  years 
paper  currency  has  existed,  and  every  ministry,  in 
rriving  at  power,  has  promised  to  return  to  gold 
coinage,  from  which,  in  point  of  fact,  Italy  is  further 
fi'  every  year,  on  account  of  the  yearly  deficits ; 
but  it  has  been  abundantly  proved  by  the  late  meeting, 
hat  the  exchange  on  gold,  which  is  no  less  than  two 
shillings  in  the  pound,  is  in  reality  the  greatest  boon 
oo  the  greater  part  of  the  manufacturers  in  Italy,  what- 
ver  it  may  he  to  the  consuming  portion  of  the  popula- 
tion, and  is  equivalent  to  a protective  tax  of  ten  per 
cent.  In  this  manner  it  is  probable  that  paper  money 
svill  be  continued  for  many  a long  year,  or  until  some 
quite  unforeseen  change  takes  place  in  the  condition  of 
liurupe.  We  may  now  turn  to  the  results  of  the  investi- 
gations into  special  industries. 

talk. — In  the  course  of  the  last  two  years,  the  wages 

■ if  workpeople  in  the  ribbon  trade  have  risen  about  20 
per  cent.  There  are  about  300  ribbon  looms  in 
Piedmont ; but  before  the  treaty  of  commerce  with 
Trance,  concluded  some  years  ago  in  order  to  keep  in 
good  favour  with  the  Napoleonic  government,  that  num- 
ber was  double  what  it  is  now,  so  that  it  would  appear 
that  without  protection  this  branch  of  manufacture  can- 
not compete  with  St.  Etienne,  in  France,  and  it  was 

■ uggested  as  essential  that  the  present  import  duty 
should  be  increased  from  to  5 per  cent.,  and  that  the 
luty  should  he  paid  according  to  weight,  instead  of 
al  •valorem  as  at  present.  In  the  united  silk-ribbon 
mills  in  Turin,  the  silk  isdyed  in  the  building.  There  are 
190  power  looms,  half  of  these  being  looms  for  common 
ibbons,  and  half  Jacquard  looms,  for  figured  and  fancy 

ribbons:  they  have  also  180  machines  for  silk  and 
woollen  fabrics.  Most  of  the  power  is  furnished  by  the 
mill-stream  passing  through  the  premises,  but  an 
iiixiliary  engine  is  erected,  which  is  required  in  seasons 
ot  drought.  About  350  women  and  girls,  and  50  men  are 

■ mployed,  at  wages  varying  from  1 J to  2|  francs  jier  diem. 

The  velvet  looms  in  Turin  wei’e  50  in  number  before 
the  treaty  of  commerce  with  France,  and  are  now 
reduced  to  25  ; the  workmen  have  consequently  emigrated 
argely  to  France,  and  wages  have  increased  by  nearly 
•ne-half. 

A great  deal  of  discussion  took  place  upon  the  neces- 
t<ity  of  a greater  subdivision  of  labour  in  the  manufac- 
ure  of  silk  stuffs.  Workmen  are  obliged  to  be  able  to 
make  all  kinds  of  goods,  according  to  the  demand,  as  is 
indeed  too  frequently  the  case  in  Italy  with  most 
branches  of  manufacture.  At  Como,  however,  only  one 
( lass  of  silk  goods  is  made,  viz.,  plain  silk,  and  this  is 
decidedly  preferable,  and  has  been  found  to  work  well. 
A great  difliculty  is  experienced  in  obtaining  good  de- 
signers and  good  dyers  ; so  that  up  to  this  time  a con- 
siderable quantity  of  raw  silk  is  sent  to  France  to  be 
dj'ed,  and  then  returns  to  be  spun  and  woven.  Solei’s 
celebrated  silk  manufactory,  which  was  founded  in  Turin 
a century  ago,  has  100  looms,  of  which  two-thirds  are  for 
rich  damasked  stufi's,  unrivalled  in  [loint  of  beauty  and 
la.ste,  and  too  little  known  out  of  Italy,  where  they  are 
much  esteemed.  This  manufacturer  has  a retail  shop 
iu  the  town  for  the  sale  of  his  products. 


Eaw  silk  is  now  subjected  to  such  a heavy  import 
duty  in  France  that  it  is  next  to  impossible  to  compete 
in  that  market,  but  it  is  sent  to  England  and  Germany. 

Wool. — The  spinning  of  woollen  yarns  is  carried  on  in 
various  towns  of  Piedmont.  The  late  war  in  France 
has  proved  very  beneficial  to  its  development,  but  there 
are  many  obstacles  to  be  contended  with. 

In  the  manufacture  of  woollen  goods,  the  treaty  of  com- 
merce with  France  was  pronounced  to  be  injurious,  and 
the  price  of  carriage  in  Italy  by  railway  far  too  high  ; 
on  the  other  hand,  the  paper  currency  has  proved  very 
advantageous,  the  more  so  on  account  of  the  fluctua- 
tions in  the  price  of  the  gold  necessary  for  payment  of 
purchases  abroad  on  the  part  of  tradesmen.  It  was  also 
suggested  that  it  was  a matter  of  great  moment  that 
mill-streams  should  be  more  carefully  attended  to,  so  as 
to  give  a more  constant  supply  of  water,  which  often 
fails  during  the  seasons  when  the  Alps  do  not  furnish 
water.  The  large  woollen  mills  erected  in  Turin  a year 
or  two  ago  by  Galloppo,  of  Biella,  dispose  of  200  horse- 
power furnished  by  the  mill-stream,  and  possess  450 
looms,  of  which  300  are  still  idle  from  want  of  proper 
hands,  the  population  of  the  city  being  new  to  that 
class  of  work. 

Silk  Spinning  and  Silk’worm-rearing. — The  price  of 
skilled  labour  in  the  spinning  mills  of  Piedmont  is  30 
per  cent,  less  than  in  France,  and  this  is  highly  advan- 
tageous to  this  trade.  Some  towns  levy  a hurtful  tax  on 
the  entrance  of  fuel  ; for  instance,  in  Asti,  it  is  7 francs 
per  ton ; this  tax  it  would  be  desirable  to  remove,  as  the 
price  of  fuel  is  high  in  itself  at  all  times.  It  was  con- 
sidered advisable  to  increase  the  production  of  Asiatic 
silkworms,  as  these  furnish  the  best  silk  for  twists  ; and 
since  so  heavy  an  import  duty  has  been  established  in 
France,  it  might  be  attempted  with  advantage  to  make  a 
market  for  this  article  at  Genoa,  instead  of  sending  it,  as 
hitherto,  to  Marseilles,  often  to  be  exported  again. 

It  was  suggested  that  scientific  research  into  the  silk- 
worm disease  was  too  exclusively  directed  towards  the 
worms  themselves,  whereas  probably  the  cause  of  the 
disease  might  be  attributed  to  the  leaves  of  the  mul- 
berry tree.  Silk  weavers  will  not  suffer  materially  by 
the  French  tariffs  just  introduced  under  the  republic, 
it  is  rather  the  silk  manufacturers  who  have  to  submit  to 
the  disastrous  consequences  of  the  treaty  of  commerce  j 
and  many  of  them  have  been  compelled  to  close  their 
business. 

Tanning  Leather. — Owing  to  the  improvements  intro- 
duced in  the  manufactories  in  Piedmont,  the  importation 
of  morocco  leather  has  become  very  insignificant;  but  it 
was  considered  advisable  for  the  progress  of  this  busi- 
ness to  increase  the  duties  on  leather,  and  diminish  those 
on  hides,  although  it  may  he  remarked  that  skins  with 
the  wool  on  are  exempt  from  all  import  duty.  Bullock 
hides  are  largely  imported  from  India  and  South 
America  into  Genoa,  while  Italian  hides  may  be  consi- 
dered as  supplying  about  half  the  demand.  Since  the 
late  war,  a considerable  exportation  of  cattle  has  begun  ; 
these  are  sent  to  France  by  the  Mont  Cenis  tunnel,  anj 
the  price  of  meat  in  northern  Italy  has  consequently 
increased  by  nearly  one-half ; but,  however  heavy,  as 
heightening  the  price  of  food,  it  was  not  considered  as 
very  injurious  to  the  leather  manufacturer.  It  was 
stated  that  the  railway  tarifif  for  leather  W'as  far  too  high, 
and  needed  reduction  ; and  with  respect  to  tanning  ma- 
terials it  was  found  impossible  to  procure  them  from 
places  beyond  Borne.  Fifteen  hundred  workmen  are 
engaged  in  the  manufacture  of  leather  in  the  neigh- 
bourhood of  Turin ; the  price  of  wages  has  increased 
20  per  cent,  of  late. 

Kid  and  Lamb-skin  Gloves. — This  manufacture  flourishes 
and  a considerable  exportation  takes  place  to  France 
and  South  America  ; but  the  constant  exportation  of 
animals  to  the  former  country  is  very  much  felt,  and  in- 
creases the  price  of  the  article.  Gloves  made  in  Turin 
and  Milan,  though  more  expensive  than  those  made  at 
Najfles,  are  incomparably  better. 
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The  Manufacture  of  Account  Books  is  carried  on  with, 
success  at  Turin,  and  the  work  turned  out  is  in  no  re- 
spect inferior  to  that  which  comes  from  France;  hut  the 
slow  delivery  of  the  goods  by  railway  proves  a great 
drawback  to  the  extension  of  this  trade. 

Printing. — It  was  objected  that  the  G-overnment  had 
established  schools  for  printing  in  the  military  peniten- 
tiaries of  Savona  and  Gaeta,  and  that  these  interfered 
very  much  with  private  enterprise.  Large  government 
contracts  were  likewise  stated  to  be  very  objectionable, 
preventing,  as  they  necessarily  do,  all  competition,  the 
more  so  as  a new  stipulation  had  been  made  that  all  the 
work  should  be  executed  in  the  city  of  Rome  itself, 
which  is  by  no  means  necessary  or  advisable.  Railway 
tariff's  by  quick  trains  for  printed  matter  are  very  high, 
and  the  time  employed  both  too  great  and  too  irregular. 

The  well-known  and  venerable  editor  Pomba  stood  up 
for  the  rights  of  his  profession,  asserting  that  printing 
was  a liberal  art,  although  it  was  the  custom  of  the 
government  to  look  upon  it  as  a mere  mechanical  one, 
so  that  permission  to  open  a printing  office  was  now  ob- 
tained by  application  to  the  police-office,  instead  of  sub- 
jecting the  candidates,  as  was  once  the  case,  to  a vigo- 
rous examination  of  capacity.  To  the  same  cause  he 
attributed  the  introduction  of  many  establishments  un- 
worthy of  the  art  they  exercise,  in  which  the  most  de- 
moralizing and  pernicious  kind  of  literature  is  prepared 
for  sale.  He  also  alluded  to  the  fact  of  his  having  pro- 
moted the  formation  of  a vast  central  depot  for  all 
books  printed  in  Italy,  to  be  erected,  provided  he  suc- 
ceeded in  obtaining  sufficient  support  in  Florence,  and 
where  booksellers  could  apply  when  they  want  any 
book  whatever,  sure  to  find  a few  copies  at  once,  with- 
out the  great  trouble  and  expense  of  corresponding  with 
each  separate  publisher,  a facilitation  peculiarly  neces- 
sary in  a country  where  there  are  so  many  centres  for 
literary  and  scientific  publications,  and  where  books 
printed  in  one  city  are  almost  unknown  in  many  others, 
from  the  want  of  such  a depot. 

Lithography. — The  lithographic  stones  come  from 
Bavaria ; the  stones  found  at  Bassano  and  near  Pavia 
and  other  places  in  Italy  are  not  at  all  suitable  for  the 
purpose.  Ink  and  colours  are  also  procured  from  Ger- 
many. Division  of  labour  is  one  of  the  most  essential 
requisites  in  this  art,  for  the  draughtsman  who  has  to 
do  everything  is  materially  injured.  Hitherto  it  has 
been  found  necessary  to  keep  fixed  hours,  whereas  in 
Paris  the  artistic  work  is  done  at  the  houses  of  the 
draughtsmen,  each  of  whom  is  known  for  his  expertness 
in  certain  branches.  Lithography  was  considered  as  an 
excellent  employment  for  females,  and  is  likely  to  be 
lucrative  to  them.  The  artists  employed  are  Swiss, 
French,  and  German.  Italians  are  not  yet  procurable 
for  this  work,  as  they  do  not  think  it  sufficiently  sure  of 
giving  them  employment.  A good  school  of  design  for 
learning  the  art  of  lithography  was  considered  as  highly 
essential,  and  the  president  took  up  the  idea  very  favor- 
ably, promising  to  consider  it.  The  lithographic 
printers  are  Turinese.  Doyen’s  lithographic  establish- 
ment, in  Turin  city,  probably  the  largest  in  the  country, 
employs  100  workmen,  and  has  30  hand  presses  and  5 
printing  machines,  with  a steam  engine.  He  turns 
out  all  kinds  of  work  except  maps,  which  it  appears  no 
private  printing  office  in  the  country  is  able  to  execute 
decently. 

Paper  Manufacture. — The  price  of  labour  has  increased 
of  late  about  25  per  cent,  but  the  paper  currency  has 
proved  highly  favourable,  by  permitting  makers  to”  com- 
pete with  other  countries  Two  requisites  were  much  in- 
sisted on,  the  regulation  of  the  mill  streams,  and  the 
lowering  of  railway  tariffs  on  paper. 

Furniture. — In  this  trade  is  felt  greatly  the  want  of 
artistic  instruction  among  the  workmen,  which,  with  the 
import  duty  in  France,  renders  the  exportation  of  furni- 
ture almost  impossible  for  the  present.  Unfortunately, 
the  school  of  design  founded  by  Professor  Giusti  fell  to 
the  ground,  butit  was  proposed  to  re-establish  it,  in  order 


that  art  should  be  instilled  into  all  objects  of  common 
use,  down  to  a simple  lock  and  key  ora  stirrup.  In  such 
a manner  alone  could  Italy  hope  to  maintain  her  repu- 
tation fur  art,  which  is  now  much  neglected.  The 
town  dues  on  the  introduction  of  new  furniture  at 
the  gates  varies  considerably  according  to  the  place ; 
thus  in  Turin  it  is  24s.  shillings  per  ton,  in  Florence 
12s.,  in  Rome  40s.,  in  Naples  £20!  This  abso- 
lutely prevents  manufacturers  in  other  parts  of  Italy 
from  introducing  their  goods  for  sale  in  so  large  a city. 
Martinotti,  of  Turin,  employs  140  workmen,  half  of 
whom  by  piece-work  and  the  rest  by  time  ; the  men  get 
as  much  as  three  francs  per  diem,  and  the  value  of  the 
furniture  made  is  about  £6,000.  A still  larger  manu- 
factory, furnished  with  the  most  improved  machines, 
exists  in  Turin,  and  belongs  to  Levera,  Brothers. 

Umbrella  Manufacture. — -These  are  now  made  exclu- 
sively of  Italian  materials  ; thus,  the  silk  comes  from 
Como,  the  sticks  and  iron  work  from  other  towns  of 
Italy.  The  high  price  of  gold  has  greatly  favoured  the 
manufacture  in  the  country. 

Pianofortes. — Upwards  of  800  pianofortes  are  yearly 
manufactured  in  the  city  of  Turin,  which  supplies 
almost  the  entire  Italian  markets,  besides  their  being 
largely  exported  to  South  America.  These  instruments 
are  sold  at  prices  varying  between  £12  and  £60,  but  not 
higher ; they  are  generally  sold  with  the  names  of 
foreign  makers,  for  which  they  frequentl}’’  pass  current 
with  the  public.  The  import  duties  on  the  materials 
employed  was  considered  as  prejudicial,  on  account  of  its 
high  rate,  and  as  thus  demanding  reduction.  Wages 
have  increased  20  per  cent,  within  the  last  year. 

Agricultural  Implements  and  Machinery. — This  manu- 
facture is  thriving,  though  exercised  but  on  a small  scale, 
and  for  certain  articles,  so  that  it  is  quite  of  second-rate 
importance.  Mechanics  accustomed  “to  this  particular 
branch  of  work  are  difficult  to  procure,  so  that  each 
manufacturer  has  to  train  them  himself.  When  divi- 
sion of  labour  will  have  become  practicable,  the 
makers  will  profit  largely.  Great  difficulty  is  experi- 
enced in  the  high  price  of  coals,  but  this  might  to  some 
extent  be  overcome  if  they  were  sent  by  railway  from 
France,  the  more  so  as  iron  ore  is  abundant  throughout 
Northern  Italy.  The  municipal  dues  on  coke  and  nu- 
merous other  materials  employed  in  the  manufacture 
vary  so  considerably  in  the  different  towns,  that  the 
heads  of  factories  stand  on  very'  unequal  footings  ; and  it 
was  considered  that  a remedy  could  be  easily  applied  by 
introducing  a law  applicable  to  the  entire  kingdom, 
that  all  towns  should  levy  a fixed  duty  on  certain 
raw  materials  employed  in  manufacture,  but  especially 
on  fuel,  for  these  are  worked  up  in  the  towns,  but  im- 
mediately afterwards  sent  off  to  all  parts  of  the  country, 
including  districts  outside  the  octroi  limits. 

Pliilosopliical  and  Scientijic  Instruments. — A large- 
quantity'  of  nautical  instruments,  such  as  quadrants, 
sextants,  ship’s  compasses,  &c.,  made  in  Turin, 
have  frequently  been  sold  in  Genoa  by  tradesmen 
with  the  name  of  English  manufactures,  even  to  the 
government,  for  the  use  of  the  royal  navy,  for 
that  service  will  only  purchase  such  articles  as  are  made 
in  England.  Theodolites  with  English  names  on  themi 
are  likewise  manufactured  here,  such  is  the  value  of 
a name.  The  forced  paper  currency  has  greatly  favoured 
this  manufacture.  Telegraphic  apparatus  employed  on 
the  Italian  railways  is  entirely  purchased  abroad, 
whether  at  Vienna  or  in  Switzerland,  but  Allemanno,  of 
Turin,  asserted  that  he  was  perfectly  in  a condition  to 
supply  this  branch  of  the  public  service  with  instruments 
as  good  as  those  obtained  from  other  countries. 

Weights  and  Measures. — The  principal  manuf  actory  of 
these  articles  in  Turin,  belonging  to  Decker,  employs 
100  workmen  ; but  weights  and  measures  are  also  im- 
ported, and  these  are  sometimes  employed  in  the  rail- 
way stations. 

Printing  and  Lithographic  Presses. — The  only  manu- 
factory' of  these  in  the  kingdom  is  in  Turin,  and  the 
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business  prospers ; for  whereas  only  60  presses  were  made 
annually  previous  to  the  war  in  France,  160  are  now 
turned  out,  not  to  mention  accessories  for  printing 
offices. 

liailviay-iilant.  Iron  Bridges,  Boilers,  ^-e. — It  was  stated 
that  if  the  import  duties  on  rolled  iron  of  various  forms, 
such  as  are  employed  for  these  purposes,  were  reduced, 
the  whole  of  the  plant  for  railways  could  easily  be  made 
in  Italy.  The  differential  tariffs  fur  the  carriage  of  goods 
for  distances  exceeding  500  kilometres,  or  336  English 
miles,  has  proved  very  beneficial  in  enabling  manu- 
facturers to  supply  plant  for  Southern  Italy. 

Cards  for  Woollen  and  Cotton  Manufacture.- — It  appeared 
that  the  duties  on  the  raw  materials  employed,  such  as 
leather  and  iron  wire,  was  double  that  fur  cards  ready 
made  and  imported  from  abroad,  and  it  was  suggested 
that  this  anomaly  should  cease — the  more  so  as  iron 
wire  made  at  Lecco  (Como)  was  not  sufficiently  good 
for  the  purpose,  and  it  was  necessary  to  employ  English 
wire.  Leather  and  its  substitutes  are  also  imported  into 
Italy,  the  peculiar  kind  used  being  far  better  made  in 
■other  countries. 

Earthenware  Stoves. — It  is  customary  to  use  stoves  for 
burning  wood  made  of  refractor}'  clay,  and  these  are 
manufactured  on  a very  extensive  scale  for  Northern 
Italy,  at  Castellammonte  (Turin),  hut  the  patterns  are 
-all  ancient,  and  absolutely  devoid  of  t iste,  so  that  it  was 
stated  to  be  extremely  necessary  to  establish  a school  of 
design  for  the  instruction  of  the  workmen  of  the  little 
town  of  Castellammonte,  which  lives  entirely  by  this 
art,  and  where  excellent  refractory  clay  is  procured. 
Young  men  should  also  be  instructed  in  chemistry,  to 
enable  them  thoroughly  to  understand  the  processes  of 
firing  and  glazing — this  last  having  been  hitherto  beyond 
the  reach  of  the  makers — and  the  proper  manipulation  of 
the  materials  employed. 

Brich-making.  — Chinaglia’s  continuous  brick-kiln, 
patented  and  worked  in  Turin,  combines  the  various 
operations  of  drying  and  baking,  and  can  be  worked  with 
the  inferior  kinds  of  fuel  to  be  obtained  in  the  countr}', 
lignite,  turf,  and  even  artificial  fuel,  an  economy  result- 
ing of  about  40  per  cent,  over  the  common  kilns.  By 
extending  the  use  of  ornamental  bricks  for  the  fronts  of 
houses,  instead  of  the  plaster  generally  employed,  this 
art  would  be  greatly  benefited,  but  hitherto  the  price  of 
carriage  by  railway  is  too  high  to  permit  of  bricks  being 
conveyed  long  distances — for  instance,  beyond  Bologna 
— in  spite  of  the  differential  tariff's  for  goods  sent  up- 
wards of  600  kilometers. 

Beet-root  Sugar. — Prof.  Pe}’rone,  who  has  lately 
analysed  many  samples  of  beet-roots,  spoke  rather  dis- 
couragingiy  of  the  prospects  of  introducing  the  manu- 
facture of  beet-root  sugar  into  Italy,  mentioning  that  an 
establishment  of  this  kind,  commenced  many  years  ago 
near  Naples,  and  another  in  the  Tuscan  provinces,  had 
completely  failed,  on  account  of  the  poor  results  of  the 
sugar.  He  was  convinced  that  there  was  no  deficiency 
of  saccharine  principles,  but  he  urged  that,  on  account 
of  the  abundance  of  chlorides  and  nitrates  in  the  soil,  a 
considerable  proportion  of  the  sugar  was  uncrystallisable, 
and  would  be  only  fit  for  making  alcohol.*  The  com- 
mission invited  Prof.  Peyrone  to  mature  well  his  studies 
on  the  subject,  the  more  so  as  a word  from  such  an 
authority  would  go  far  to  shake  public  opinion,  now 
turned  so  energetically  to  the  manufacture  of  sugar  in 
this  country,  and  as  numerous  companies  are  starting 
up  on  all  sides,  both  for  making  beet-root  and  sorgho 
sugar. 


* This  is  the  opinion  of  a good  chemist,  and  deserves  mature 
consideration  in  the  choice  of  the  soil ; hut  prohatdy  it  is  too  abso- 
lute, as  many  soils  are  extremely  saline,  otliers  again  are  very  defi- 
cient in  nitrates  and  chlorides.  Numerous  nianuiactotiesof  heet-ioot 
sugar  are  springing  up.  One  near  Are'/zo,  beyond  Florence,  and 
another  near  Auagni  ( Home),  give  promising  results.  The  Commen- 
datore  Devincenzi  lias  likewise  introduced  the  cultivation,  near 
Teramo,  on  the  Adriatic  coast,  in  his  estate,  and  experitneiiied  on  the 
manufacture.  Beet-root  is  being  grow  nin  many  places  as  an  experi- 
ment,  and  not  a few  comiietent  persons  are  very  sanguine  of  success. 


Bones  for  Manure. — These  are  exported  at  present, 
but  when  they  are  more  appreciated  for  the  prepara- 
tion of  artificial  manures  by  the  extraction  of  the 
phosphates,  the  exportation  will  be  replaced  by  importa- 
tion, as  has  taken  place  in  Germany,  owing  to  the  labours 
of  Liebig. 

The  Government  Mechanical  Works  for  the  Supply  of 
the  Army,  in  Turin,  turns  out  some  £180,000  worth  of 
work  yearly,  the  city  having  subscribed  £8,000  towards 
the  erection  of  the  building,  in  order  to  obtain  it  within 
its  jurisdiction.  The  director.  Colonel  Della  Ca,  con- 
sidered that  it  would  be  highly  advantageous  to  organise 
similar  establishments  in  each  military  district,  by  which 
about  60  centres  of  manufacture  would  be  at  once  created 
in  the  kingdom.  Regarding  the  materials  employed, 
the  needles  for  sewing  machines  are  purchased  abroad  ; 
the  varnished  leather  and  sheet  iron,  the  iron  wire  and 
varnished  pieces  of  steel  for  harness  all  come  from  other 
countries. 

Trade  in  Cloth,  Woollen,  and  other  Goods. — It  was 
stated  that  the  manufacture  of  these  goods  had  been 
greatly  facilitated  by  the  extension  of  mill-streams,  and 
the  employment  of  hydraulic  power,  and  by  the  forced 
paper  currency'.  Carriage  by'  railway  was  declared  to 
be  far  too  expensive,  so  that  a case  sent  to  Salerno,  not 
far  beyond  Naples,  costs  more  than  a similar  one  sent 
from  Leeds  to  Turin.  The  division  of  labour,  and  the 
specialisations  of  manufactories,  were  again  much  in- 
sisted on,  as  essential  to  the  prosperity  of  this  business. 

Glass  Manufacture. — In  the  little  town  of  Intra,  on  the 
Lago  Maggiore  (Novara),  glass  is  still  made,  while  most 
of  the  other  manufactories  have  been  closed,  owing  to 
the  scarcity  of  fuel,  rather  than  to  the  want  of  skill  of 
the  workmen.  Common  glass  vessels  are  imported  from 
France  at  very  low  prices.  Window  glass  of  small  size 
is  made  at  Intra  ; large  sheets  are  imported. 

Taper  Manufacture. — English,  French,  Swiss,  and 
German  workmen  are  employed  in  this  manufacture, 
which  would  succeed  far  better  were  it  not  for  the 
immense  exportation  of  rags  to  America,  to  avoid  which 
it  was  stated  as  important  to  increase  the  export  duty. 
Great  complaints  were  made  against  the  railways  for  the 
way  in  which  they  deliver  goods.  Every  kind  of  paper 
is  made,  including  that  with  25  per  cent,  of  wood. 
During  the  last  ten  years  the  importation  of  paper  has 
diminished  about  one-third. 

Iron  Manufacture. — It  was  stated  to  he  advisable  to 
take  off'  the  import  duty  on  Swedish  iron  in  the  raw 
state,  to  enable  it  to  be  worked  up  in  Italy'.  It  was 
also  said  that  steel  paid  too  heavy  an  import  duty,  and 
steel  implements  too  little. 

Ede  Making. — The  cemented  steel  employed  cannot  be 
obtained  sufficiently  good  in  the  country,  but  the  import 
tax  weighs  too  heavily  on  the  makers.  Laurenti,  of 
Turin,  emjfioys  140  workmen  in  his  file  works,  and 
mentioned  that,  since  the  late  war,  this  business  had 
greatly'  increased. 

The  director  of  the  municipal  taxes  levied  at  the 
gates  of  Turin  alluded  to  the  facilities  afforded  in  this 
city  by'  the  drawback  on  certain  articles  sent  out  of 
the  town  again  ; thus  on  many  food  and  chemical  pro- 
ducts the  sum  allowed  as  drawback,  during  some- 
thing more  than  two  years,  amounted  to  half  a million 
pounds  sterling.  No  tax  is  levied,  as  is  the  case  in  other 
towns,  on  many  raw  products  used  in  the  manufactures, 
and  seconds  flour  for  the  labouring  classes  is  now  exempt 
from  dues. 

Gold  Lace  and  Trimmings. — The  gold  and  silver  is  made 
up  in  France  ; the  yarns  are  spun  in  Italy.  Trimmings 
are  also  largely  imported. 

Cotton  Mamifactxire.- — ISome  cotton  comes  from  America 
to  Piedmont.  Indian  raw  cotton  has  found  a ready  sale, 
and  comes  from  Bombay  to  Genoa,  via  the  Suez  Canal, 
in  Itidian  steamers.  Southern  Italy  also  furnishes  cotton 
to  the  sub-alpine  provinces.  Half  the  yarns  employed 
are  introduced  from  England,  especially  the  finer  kinds. 
It  is  difficult  to  compete  beyond  number  40,  although  the 
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numbers  range  as  high  as  80  in  some  rare  cases.  It  was 
asserted  that  1,100  tons  of  yarn  were  spun  in  the 
kingdom,  valued  at  £1,500,000.  Water  is  the  motive 
power  generally  employed,  fuel  being  too  expensive  for 
use  in  most  seasons  of  the  year.  The  spinning  machinery 
is  English,  and  it  was  universally  pronounced  to  be  a folly 
to  manufacture  it  in  Italy,  and  therefore  the  import  duty 
demands  reduction,  to  permit  spinners  to  compete  with 
so  formidable  a rival  as  Manchester.  By  paying  duty 
on  yarns  ad  valorem,  increasing  in  proportion  to  the 
numbers,  the  manufacturers  could  compete  more  easily’ 
than  now.  The  paper  currency  has  permitted  spinners  who 
had  closed  their  mills,  to  open  them  again.  A school  is 
much  wanted  for  instruction  in  weaving.  A Manchester 
workman  will  do  far  more  work  in  a cotton  mill  than  a 
Piedmontese,  although  ho  certainly  has  higher  wages. 
On  the  other  hand,  wages  have  increased  10  per  cent,  of 
late.  About  three-fourths  of  the  cotton  goods  sold  in 
Italy  are  of  English  make.  Now  that  Alsace  forms 
part  of  the  German  empire,  the  manufactory  of  Anneci 
and  Pont  propose  to  print  cotton  goods,  which  was  im- 
possible as  long  as  Mulhausen  belonged  to  France,  on 
account  of  the  treaty  of  commerce  with  that  country. 

Carpets. — Key’’s  carpet  manufactory  at  Vinovo  (Turin), 
has  40  weaving  machines ; he  makes  carpets  with  foreign 
patterns  modified,  but  has  not  succeeded  in  getting 
original  ones.  English  carpets  compete  very  seriously’ 
with  those  made  in  the  country.  The  ad  valorem  duty 
was  advocated,  in  contradiction  to  opinions  expressed  on 
other  occasions,  but  with  heavy  penalties  in  cases  of 
fraud. 

Linen  and  Hemp  Goods. — Flax  yarns  from  numbers  0 to 
20  are  spun  in  the  town  of  Poirius  (Turin) ; higher 
numbers  are  obtained  from  Belgium,  England,  and 
Switzerland.  The  hempen  yarns  are  exclusively  national. 
The  weaving  is  given  out  to  the  workmen  at  their  own 
houses ; they  number  about  1,200,  and  employ  exclu- 
sively hand-looms  of  antiquated  construction. 

Carriaffes.— The  springs  and  axles  of  the  wheels  of 
carriages  are  procured  from  England.  Carriages  are 
imported  from  abroad  on  a very  small  scale.  In  the  case 
of  carts  and  common  vehicles,  everything  is  made  in 
Turin  and  in  the  other  manufactories  of  the  country. 

Sfearine  Candles  and  Soap. — These  are  made  with 
palm  oil  in  preference  to  tallow,  as  it  furnishes  glycerine 
and  stearine.  Half  the  tallow  used  in  the  large 
manufactory  of  Langa  Brothers,  in  Turin,  is  furnished 
by  the  country  itself ; the  rest  is  imported  from  Russia 
and  America.  As  there  is  a great  expense  to  incur  for 
carriage  by  railway,  these  goods  cannot  be  sentto  Southern 
Italy,  but  in  the  northern  provinces  they  sustain  the 
competition  of  Belgian  and  Dutch  stearine  candles.  The 
glycerine  is  exported  to  America.  One  hundred  tons  of 
caustic  soda  are  employed  in  the  same  manufactory  in  the 
making  of  soap,  of  which  300  tons  are  sold  in  Piedmont. 
The  number  of  workmen  is  200,  and  the  increase  of 
wages  of  late  20  per  cent. 

Woollen  Manufacture. — With  the  establishment  of  a 
school  for  learning  the  art  of  dyeing,  it  was  considered 
possible  to  compete  with  other  countries  in  such  a town 
as  BieUa  (Novara),  where  the  manufacture  of  woollen 
goods  is  very  extensively  carried  on,  and  has  increased 
greatly  within  the  last  ten  years.  It  appears,  from  the 
observations  made,  that  it  was  considered  impossible  to 
-make  shoddy  goods,  which  require  great  skill  in  working 
vhem,  whereas  a better  class  ot  cloth  is  made  with  success. 

I OHs.—Im  the  manufactory  of  Rossi,  in  Turin,  the 
I machinery  employed  was  pui-chased  in  France.  It  was 
Inserted  that  Italy  could  produce  oil  from  seeds,  notonl}’ 
for  home  consumption,  but  also  for  exportation,  and  that 
it  would  be  very  desirable  to  have  a market  for  oil-seeds 
at  (lenoa.  Colza  oil-cake  is  now  much  employed  in  the 
neighbourhood  of  Bologna,  where  it  is  sent,  but  that 
of  sesamum  is  absolutely  unsaleable.  If  the  cost  of 
carriage  was  less  heavy,  oil  seeds  could  be  brought  by 
the  Suez  Canal  from  India. 

Lncifcr  Matches. — The  French  go  veimment  having  com- 


menced a monopoly  of  matches,  numerous  French  manu- 
facturers will  probably  emigrate,  and,  the  supply  they 
formerly  sent  to  America  ceasing,  Italy  will  be  able  to 
compete  in  that  distant  market,  so  that  it  may  be  said 
that  this  manufacture  is  now  in  the  most  favourable  con- 
dition. It  would  be  requisite  to  put  an  export  duty  on 
bones,  on  account  of  the  phosphorus  they  contain.  Eight 
hundred  workmen  are  employed  in  the  manufactory  of 
De  Medici,  in  Turin,  and  a branch  at  Piolesi.  Matches 
are  now  exported  by  him  to  Austria,  while  the  move- 
ment used  formerly  to  be  in  the  contrary  direction. 

Dye  Extracts. — A manufactory  of  this  new  branch  of 
industry  has  just  been  opened  at  Susa  (Turin).  Hitherto 
France  furnished  this  article  to  the  spinner. 

Carriage  by  Railway. — After  having  heard  so  many 
complaints  and  observations  against  the  system  of  work- 
ing the  railways  and  the  tariffs  by  goods  trains  as  now 
in  use,  the  commission  invited  Commander  Amilhau, 
director  of  the  North  Italy  Railway  Company,  to  explain 
his  views  regarding  the  anomalies  asserted  to  exist,  hoping 
that  if  they  were  well  founded  it  might  lead  to  the 
removal  of  the  inconveniences,  and  facilitate  the  intro- 
duction of  modifications  advantageous  to  the  country  at 
large.  It  may  be  mentioned  that  the  North  Italy  Rail- 
way posseses  all  the  lines  from  the  Mont  Cenis  Tunnel 
to  Florence  and  Pisa,  with  the  railway  from  Turin  to 
Venice  and  the  Austrian  frontier  beyond  Udine,  also  the 
line  from  Alexandria  to  Genoa  and  the  French  frontier 
near  Nice,  and  the  innumerable  branches  in  all  this 
populous  part  of  Italy. 

Commander  Amilhau  said  that  the  price  of  coals  had 
increased  formidably,  so  that  whereas  they  cost  Sllrancs 
per  ton  (£1  7s.  2d.),  they  must  be  now  procured  at  nearly 
double  that  amount,  whence,  he  asserted,  that  it  was  im- 
possible to  diminish  the  tariff  without  compromising  the 
existence  of  the  company.  In  carriage  of  goods,  the 
fi.xed  expenses  were  a large  item,  so  that  the  company 
gained  far  less  on  the  carriage  for  short  distances  than 
for  long  ones.  The  mean  distance  run  by  the  trains  is 
64  miles,  against  87  on  the  lines  of  the  South  Italy 
Railway.  The  rolling-stock  consists  of  800  locomotive 
engines,  11,000  waggons,  and  2, .500  carriages.  The  line 
from  Turin  to  ths  Mont  Cenis  Tunnel  has  proved  very 
productive,  giving  just  ,£1,000  per  mile,  or  40,000  francs 
per  kilometre  ; but  the  reason  why  goods  from  Geneva 
and  the  rest  of  Switzerland  sent  to  the  Mediterranean 
coast  are  shipped  at  Marseilles  instead  of  at  Genoa,  is 
that  the  French  lines  (Paris  to  Lyons  and  the  Mediter- 
ranean) charge  only  42  francs  per  ton  from  Geneva  to 
Marseilles,  and  for  the  short  distance  from  Geneva  to 
the  Mont  Cenis  Tunnel,  29  francs,  leaving  only  13  francs 
for  the  carriage  thence  to  Genoa,  which  is  absurd. 
Thus,  the  noble  tunnel  of  the  Alps  is  well-nigh  cut  out 
of  the  main  line  of  traffic  with  Central  Europe,  and  Italy 
loses  all  the  Swiss  transit  trade,  which  will  be  only 
secured  definitively  by  the  St.  Gothard  line,  now  being 
made. 

The  North  Italy  Company  purchases  the  engines, 
rails,  and  metals  abroad.  Of  the  £400,000  it  lays  out 
in  other  materials,  £340,000  is  spent  abroad,  and  £60,000 
in  Italy. 

Wine. — The  province  of  Alessandria,  where  wines  are 
grown  on  a larger  scale  than  in  any  other,  produces 
1,000,000  hectolitres,  or  22,000,000  irnperi.d  gallons,  of 
which  25,000  are  made  by  the  Italian  Vinicole  Company, 
at  Asti,  founded,  with  a capital  of  £120,000,  within  the 
last  year.  Italy  furnished  1,146,000  bottles  of  wine 
exported  to  South  America  during  the  year  1871,  and  of 
this  quantity  it  was  stated  that  two-thirds  were  sent 
from  the  province  of  Alessandria.  The  Cavaliere 
Manfredo  Bertone  di  Sambuy,  who  has  a great  reputa- 
tion as  being  one  of  the  first  wine  growers  in  Italy, 
considered  that  it  was  necescary  to  extend  the  knowledge 
of  the  grapes  themselves,  as  when  the  innumerable 
varieties  of  grapes  are  mir . ..  rogether,  instead  of  care- 
fully keeping  them  apart,  revitable  consequence  is 
that  the  wine  made  is  of  inr-  ■ r nualLty.  The  manipu- 
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lation  of  the  grapes  requires  much  sfreater  care  than  is 
bestowed  on  it  by  the  peasants.  He  assured  the  Com- 
mission that  scientific  laboratories  might  be  ver}^  good 
in  their  way,  but  that  the  essential  point  waste  teach  in 
practical  schools,  to  be  established  rather  in  the  rural 
districts  than  in  the  towns.  Wine  should  be  made  on  the 
spot  by  the  several  growers,  and  not  by  persons  occupying 
themselves  exclusively  with  this  business,  who  purch.ise 
grapes  on  all  sides,  as  a mixture  of  the  various  qualities 
is  too  apt  to  take  place  in  the  latter  case.  Once  made, 
■wine  could  be  sold  to  those  whose  occupation  is  to  manu- 
facture and  prepare  it  for  the  several  markets,  each 
country  having  a different  taste,  wines  exported  to 
England  being  unsaleable  if  shipped  to  South  America. 
The  export  duty  levied  on  wines  is  one  franc  for  every 
hectolitre,  or  lOd.  for  every  22  imperial  gallons,  when  in 
barrels,  and  C6  centimes  on  every  case  of  12  bottles, 
equal  to  one  halfpenny  per  bottle,  so  that  bottled  wine 
can  with  difficulty  be  exported.  It  is  not,  however,  the 
■sum  paid  on  wine  exported  in  barrels  which  is  to  be 
complained  of,  so  much  as  the  fact  of  the  opening  of 
these  barrels  at  the  Custom-house,  where  a certain  quan- 
tity is  sure  to  run  nut,  letting  in  a corresponding  amount 
of  air,  which  spoils  the  wlnde  of  the  wine  left  behind. 
When  propel  ly  made  alcoh'  1 should  never  he  mixed 
with  the  wine,  which  has  sufficient  spirit  in  itself. 

Yermoutk. — The  export  duty  on  vermouth  is  very  in- 
jurious to  this  miinufaoture,  nor  is  it  possible  to  decide 
how  much  spirit  it  generally'  requires  to  be  added  to  the 
wine.  This  article  is  a speciality'  of  Piedmont  and 
France.  The  exportation  is  chielly  to  South  America, 
the  Levant,  and  India.  One  house  exports  600,000 
litres,  or  11,000,000  gallons.  The  trade  with  foreign 
countries  appears  to  he  not  much  less  than  twenty-fold 
what  it  w’as  a few  y'purs  ago. 

Copper  Mining  in  the  Valleii  of  Aosta. — Fuel  is  not  scarce 
for  the  moment,  hut  in  the  course  of  a few  years  the  trees 
will  he.  all  felled  if  metallurgy'  is  extended  there.  Though 
there  is  a mining  school  at  Aosta,  there  are  no  students 
in  it,  for  those  who  are  empl'y'ed  in  these  mines  have  not 
sufficient  general  instrimtiuu  to  avail  themselves  of  it. 

Artificial  YUnvers. — Fiom  £80,000  to  £100,000  worth 
of  artificial  flowers,  and  elements  coiii])osing  them,  such 
as  pistils,  stamens,  leaves,  itc.,  are  imported  into  Italy. 
The  duty'  was  deed  ii-'  d to  he  too  low  on  the  made  flowers, 
being  only'  eight  francs  per  kilngram.  Hitherto  the 
elements  employed  are  exclusively  of  foreign  make. 
Zeano,  of  Turin,  makes  about  £-l.U00  worth  of  artificial 
.flower.s,  which  are  sold  in  It.dy  ; the  artistic  beauty  of  the 
work  he  turns  out  is  such  that  they  are  in  no  w.iy  inferior 
to  the  liest  made  in  France,  and  they'  are  highly  esteemel 
in  this  c luntry'. 

Earthenware — Basio,  of  Mondovi,  Cuneo,  employs  120 
w’orkmen,  many  of  whom  frequent  evening  schools,  and 
are  decile  and  disciplined.  Owing  to  the  low  import 
duty',  French  pottery  competes  greatly  with  that  made  in 
the  country. 

Sorgho  Sugar. — The  sorgho  plant  is  now  cultivated 
at  Chivasso,  Turin,  where  1,300  tons  of  sorgho  canes  will 
be  treated  this  season.  Last  y'ear  already  eight  tons  of 
sugar  were  manufactured  by  this  com|jaiiy,  and  30  tons 
of  treacle.  T'he  mean  price  of  the  sorgho  canes  is  thirteen 
shillings  per  ton.  A hectare  of  ground  yields  5o0  francs’ 
■worth  of  sorgho  in  mean,  ■^r'hich  is  equal  to  £8  per  acre. 

Such  ■were  the  chief  re.sults  of  the  inquiry  at  T’urin.  Tlie 
readers  of  the  Journal  will  bear  in  mind  that  these  notes 
are  placed  in  the  same  order  in  which  the  inquiries  were 
made,  whence  there  is  no  classification,  and  it  would  have 
been  a gratuitous  labour  to  attempt  to  alter  the  arrange- 
ment. Altliough  referring  exclmsi  vely  to  a [tartof  Italy, 
containing  iitiout  4,000,000  iidiahitiints,  this  part  is  un- 
questionably one  of  the  most  interesting,  advanced,  and 
prosperous  in  an  industrial  point  of  view,  and  the  inform- 
ation is  equalled  in  importance  only  hy  what  was  elicited 
at  the  Mil, 'in  meeting  of  the  comiriission.  Hence  it  will 
not  fail  to  ho  read  carefully'  in  Englind.  It  is  to  he 
hoped  likewise  that  it  may  lead  to  increased  business 


relations  between  the  two  countries,  by  showing  what  a 
vast  field  is  opened  for  the  employment  of  capital,  and 
what  rapid  strides  in  industrial  progress  are  being  made. 


EDHCATIONAL  CONFEEENCE. 

A conference,  called  by  the  Social  Science  Association 
and  the  Scholastic  Eegistration  Association,  and  con- 
sisting of  teachers  and  others  interested  in  education, 
was  held  on  Tuesday  and  Wednesday  in  the  rooms  of  the 
Society,  which  were  lent  for  the  purpose.  Lord  Napier 
and  Ettrick  presided.  The  object  of  the  conference  was 
to  consider  questions  affecting  mainly  the  education  of 
the  middle  classes. 

Mr.  Barrow  liule  said  private  schools  were  in  danger 
of  being,  to  a large  extent,  superseded,  and  it  was  the 
duty  of  all  friends  of  education  to  do  what  they  could  to 
utilise  all  efficient  existing  teachers.  He  advocated  the 
passing  of  a Eegistration  Act,  and  proposed  a Bill  which 
would  provide  the  advantages  of  centralisation,  while  it 
would  in  no  way'  tend  to  create  a monopoly  ; and  would 
not  interfere  wit’n  the  liberty  of  individual  masters,  or 
the  stimulus  of  private  and  public  enterprise.  He  pro- 
posed that  the.  measure  should  include  a general  scholastic 
council,  to  com-iat  of  six  persons  of  experience,  nominated 
hy  the  Pi  ivy  Council — one  representative  each  from  the 
prineipal  universities,  a representative  each  from  the 
College  of  Preceptors  and  the  Educational  Institute  of 
Scotland,  and  seven  representatives  of  registered  persons 
chosen  from  their  own  body,  viz.,  thi'ee  for  England, 
two  for  Scotland,  and  two  for  Ireland. 

In  the  discussion  which  followed,  the  following 
gentlemen  took  part ; — Mr.  Fitch,  Mr.  G.  Hastings,  Dr. 
Opjder,  Mr.  Payne,  the  Eev.  A.  Eigg,  Mr.  Waymouth, 
the  Eev.  Brooke  Lambert,  Mr.  Wyles,  F.G.S.,  and  Mr. 
Mast.  The  l.-ist  two  gentlemen  proposed,  and  the  meeting 
carried,  the  following  resolution  : — “That  the  Committee 
of  the  Scholastic  Eegistration  Association  he  requested 
to  sketch  a Bill  which,  when  accepted  hy  the  Association, 
sliiill  he  placed  in  the  hands  of  a member  of  Parliamen't 
for  introduction  in  the  House  of  Commons,  with  the  view 
of  being  enacted  into  law  ; and  that  the  Council  of  the 
Social  Science  Association  be  requested  to  afford  their 
co-operation,  and  use  their  influence  for  the  same  ob- 
ject.” 

The  discussion  in  the  afternoon  was  “ On  the  desira- 
bility of  the  Inspection  and  Systematic  Examination  of 
Endowed  Schools.  The  conference  was  presided  over  by 
the  Eev.  A.  Eigg.  The  subject  was  then  introduced  by 
Mr.  Way'iiiouth.  who  quoted  from  the  Endowed  Schools 
Commissi' mers’  Eeport  to  show  the  inefficient  state  of 
many  of  the  endowe  l schools  in  the  country.  Inspection 
•and  examination  in  endowed  schools  was  also  advocated 
hy  Mr.  Pears,  on  the  ground  that  it  was  an  excellent 
machinery  for  keeping  schools  up  to  tlie  mark.  Miss 
Porter,  Mr.  Hastings,  and  others,  took  part  in  the  dis- 
cussion. On  the  motion  of  the  Eev.  Brooke  Lambert, 
seconded  by  Mr.  Waymouth,  it  'W’as  resolved,  “ that  this 
meeting  calls  the  attention  of  the  two  societies  repre- 
si'iited  here  to  the  importance  of  elaborating  some  plan  ' 
for  the  examination  of  endowed  schools.’’  ,| 

On  Wedne.sday  the  first  projiosition  discussed  -was — 

“ That  the  local  examinations  conducted  by  the 
Universities  of  Oxford  and  Cambridge  should  extend  to 
all  the  pupils,  and  to  all  the  subjects  taught  in  each 
school  examined.”  The  Eev.  Dr.  Abbott,  head-master 
ol'the  City  of  London  iSchonl,  introduced  the  question. 

He  advoca  ted  an  extension  of  the  Oxford  and  Cambridge 
examination,  so  as  to  constitute  a leaving  examination 
as  in  Germany,  conducted  liy' the  class- masters  of  first 
grade  and  second  grade  schools,  under  the  supervision 
of  an  e.xamining  branch,  and  open  to  all  candidates. 
The  Eev.  A.  Eigg  spoke  on  the  same  question. 

Mr.  C.  II.  Lake,  B A.,  read  a secoml  paper  on  the 
question — “In  order  to  bring  these  exan.inations  within 
reach  of  the  whole  school,  is  it  not  absolutely'  necessary 
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that  the  examination  fees  should  be  very  largely  reduced, 
and  some  change  made  in  the  nature  of  the  examina- 
tions?” 

The  discussion  was  carried  on  by  Dr,  Oppler,  the  Rev.  A. 
Rigg,  Mr.  Hastings,  Dr.  Aldom,  Mr.  Mast,  Mr.  Pears,  Mr. 
S.  Waymouth,  Dr.  Hiroin,  and  others.  Eventually  the 
following  resolutions  were  carried: — “That  a system  of 
leaving  examinations  and  general  examinations,  with 
inspection,  should  bo  instituted,  applicable  to  all  first 
grade  and  second  grade  schools,  including  all  the  sub- 
jects studied  in  those  schools,  and  also  open  to 
candidates  not  trained  in  them ; and  such  ex- 
aminations should,  as  far  as  possible,  utilise  the 
regular  school  examinations  conducted  by  the  school 
authorities  themselves.  Also,  it  is  desirable  that  the 
examinations  and  inspections  should,  as  far  as  possible, 
apply  to  the  school  rather  than  to  select  candidates  ; 
and,  in  the  opinion  of  this  meeting,  the  reduction  of 
fees  and  costs  of  e.xaminations  would  largely  increase 
the  number  of  those  examined.  Also,  any  legally- 
constituted  examining  Board  should  contain  an  mlequate 
proportion  of  persons  practically  experienced  in  teach- 
ing.” 

At  the  afternoon  sitting,  the  Rev.  Brooke  Lambert, 
M.A.,  opened  a discussion  on  “What  ought  to  be  the 
relations  between  the  Government  and  the  middle  classes 
in  regard  to  education  ?”  A long  discussion  ensued,  in 
which  Mr.  Pears,  Mr.  Fitch,  and  others  took  part,  and 
at  the  end  the  following  resolutions  were  accepted ; — 
“ That,  in  the  remodelling  of  ancient  endowmenis,  pro- 
vision should  be  made  for  the  encouragement  of  talented 
scholars  educated  either  in  public  or  private  schools  of  the 
localities  to  which  the  endowments  belong,  so  that  all  such 
scholars,  male  or  female,  should  be  able  to  prosecute  their 
studies  at  any  institution  they  choose,  on  condition  of 
submitting  themselves  to  annual  examination.”  “That 
whilst  it  is  most  important  to  throw  no  obstacles  in  the 
way  of  the  development  of  educational  energy  in  private 
schools,  yet  the  State  has  a right  to  demand  that  all 
schools  should,  as  a condition  of  recognition,  pass  a cer- 
tain proportion  of  their  scholars  at  a public  examina- 
tion.” The  Conference  closed  with  a vote  of  thanks  to 
the  noble  chairman. 


AMERICAN  PATENT  OFFICE. 

The  American  Patent- office  has  recently  begun  to 
publish  its  specifications  in  a serial  form.  A book  is  to 
appear  monthly  containing  the  entire  specifications  and 
reduced  fac-similes  of  the  drawings  of  all  patents.  No 
specimen  of  this  publication  has  yet  been  received  iiy 
pur  own  Patent-office,  but  from  the  account  given  it 
should  be  a very  useful  series.  The  technical  journ.als 
of  the  States  are  accordingly  indulging  in  a little  jubila- 
tion, on  their  own  account,  and  depreciating  the  work  of 
our  own  office. 

The  Suientijic  American  says  that : — “ The  specifica- 
tions of  the  English  patents  are  issued  in  volumes 
meaeuring  75X10X2J  inches,  each  weighing  some  4,' 
pounds.  Etch  year's  publication  occupies  about  fifty 
books  of  specifications  alone,  the  drawings  being  bound 
sep  irately  in  fifty  additional  volumes — 16X22X3  inches 
in  dimensions,  and  weighing  about  fifteen  pounds  each. 
The  aggregate  dead  weight  of  a year’s  issue  reaches  975 
pounds,  or  nearly  half-a-ton  of  printed  matter,  all  of 
which,  it  seems,  is  required  for  the  descrifition  of  3,000 
patents  in  a manner  not  a whit  clearer  or  fuller  than  our 
compact  yet  elaborate  volumes.  On  the  above  English 
plan  of  publication  it  would  require  about  five  hundred 
volumes  a year,  weighing  in  the  aggregate  over  two 
hundred  tons,  to  produce  the  same  number  of  patents  as 
are  yearly  issued  by  this  country,  and  which  Uommis- 
sioner  Leggett  expects  to  print  in  thirteen  comparatively 
small  volumes.  As  to  the  comparative  expense  of  the 
two  systems,  no  comment  is  necessary.  As  a matter  of 
course  the  English  publications  might  as  well  remain 


unprinted,  for  they  are  virtually  out  of  almost  every 
one’s  reach.” 

Now  we  may  suggest  that  besides  the  published 
specification  itself,  we  have  a weekly — not  a monthly — - 
publication,  which  gives  us  an  abridgment  of  the  specifi- 
cation a few  days  after  the  specification  is  made  public. 
True,  we  admit  that  these  abridgments  are  not  in  all 
cases  very  well  drawn,  as  they  are  made  by  the  inventors, 
who  have  no  special  object  in  rendering  them  clear  and 
good  ; but,  at  all  events,  they  serve  as  excellent  guides  to 
the  contents  of  the  specifications.  Then  we  have  the 
excellent  classified  series  of  abridgments,  which,  not 
being  made  by  the  inventor  but  by  qualified  persons 
employed  by  the  office,  are  in  most  instances  extremely 
valuable  records  of  ea  h special  class  of  inventions.  Not 
only  has  the  American  Patent-office  nothing  like  these, 
but  it  has  not  even  yet  published  all  its  specifications  of 
former  years. 

As  to  our  publications  being  “ out  of  almost  every  one’s 
reach,”  there  are  thirteen  complete  sets  of  them  distri- 
buted amongst  the  principal  cities  of  America;  and  any 
American  inventor  has  only  to  go  to  one  of  the  thirteen 
public  libraries  where  these  are  preserved  to  obtain  the 
fullest  possible  information  about  every  English  patent 
that  has  ever  been  taken  out  on  any  subject  whatever. 
The  American  Commissioners  of  Patents  have  over 
and  over  again  acknowledged  the  value  of  our  pub- 
lications, especially  of  the  classified  abridgments.  In 
comparing  the  American  and  English  patent  offices,  one 
thing  is  always  forgotten,  that  in  America  many  inven- 
tions are  made  the  subject  of  a patent  which  with  us  are 
merely  registered.  Hence  the  average  length  of  an 
American  patent  is  much  shorter,  and  a greater  number 
can  consequently  be  contained  in  a smaller  space.  In 
spite  of  this,  however,  the  weekly  volume,  as  hitherto 
published  by'  the  States  Patent-office,  giving  the  entire 
specifications  and  drawings,  is  quite  as  bulky  as  a volume 
would  be  composed  of  a week’s  English  specifications 
similarly  bound  up. 

The  arrangements  of  our  own  Patent-office  are  far 
from  perfect,  but  we  are  decidedly  very  considerably 
ahead  of  any  other  nation  in  this  respect.  We  have 
published,  and  accessible,  a specification  of  every  patent 
that  has  been  granted  since  specifications  were  first  filed 
to  the  present  time  ; we  have  indexes  that  certainly, 
in  some  cases,  require  revision  and  amalgamation,  but 
are,  for  the  most  part,  as  elaborate  and  exhaustive  as  they 
can  be  made  ; and  we  have  small  and  cheap  books  giving 
a clear  and  brief  account  of  all  inventions  relating  to 
special  sulijects.  To  none  of  these  can  our  friendly  rivals 
across  the  Atlantic  lay  claim  at  present.  Perhaps  their 
known  energy  may  enable  them  to  overtake  us,  but  they 
may  wait  awhile  before  they  begin  to  boast.  We  are- 
ahead  of  them  still. 


0ns  Streven  reports  that  the  King  of  Bavaria  has 

accorded  his  sanct.iuu  to  the  plan  of  establishing  a school  of 
art,  and  industry  for  female  students.  In  this  institution  no 
other  studeufs  arc  to  be  admitted  but  those  who  have  com- 
pleted tlieir  fifteent'u  year  and  .vuoceeded  in  passing  their 
exiuniriaiion  in  elementary  drawing.  A monthly  fee  of  os. 
will  be  charged. 

The  Americans  have  adopted  a novel  method  of 

showing  their  appreciation  of  i\Ir.  Bessemer’s  services  to 
seipiiee.  In  the  midst  of  one  of  the  richest  iron  and  coid  dis- 
tricts in  Cincinnati  they  have  begun  to  build  a new  city, 
whieh,  from  its  geographical  position  and  local  advantages, 
will  probably  become  one  of  the  largest  centres  of  trade 
in  America.  'Pu  this  city  they  have  given  the  name  of 
Bessemer. 

The  French  government  is  about  to  despatch 

a scientific  mission  to  explore  Central  China.  The  mission 
is  to  be  under  the  direction  of  M.  Darby  deSiersaint,  French 
Consul  at  Canton. 

An  exceedingly  rich  vem  of  copper,  penetrating 
to  ade[ith  of  40  teet  below  the  surface,  has  been  discovered 
at  Hope,  Pennsylvania. 
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CAVALLA  TOBACCO. 

The  port  of  Cavalla,  which,  twenty-five  years  ago  was 
hardly,  if  at  all,  known  to  the  commercial  world,  has  of  late 
years  beengradually  gaining  in  importance,  and  is  at  the 
present  time  one  of  the  chief  outlets  ofthe  products  of  Mace- 
donia. According  to  the  account  given  by  Vice-Consul 
Cortazzi  this  place  has  considerably  gained  since  the  to- 
bacco grown  in  the  district — the  staple  commodity  of  the 
•country — has  been  introduced  into  Germany,  liussia, 
Italy,  Austria,  the  Danubian  Principalities,  and  Eng- 
land, all  of  these  countries  consuming  considerable 
.quantities  of  the  article,  which,  though  all  produced 
from  the  same  seed,  is  of  different  qualities.  The  qu  ilities 
preferred  by  Germany,  Austria,  and  Italy  are  grown  in 
the  districts  of  Drama  and  S irishaban ; that  of  Drama 
is  known  by  the  name  of  “ Bashi-baghli,”  owing  to  the 
leaves,  some  fifteen  or  twenty,  being  tied  together  by  the 
stalks  when  being  made  ready  for  shipment ; and  “ Bas- 
•sama,”  in  which  the  plant  is  pressed  together  when  under- 
going a similar  process.  It  is,  however,  only  an  inferior 
sort  of  these  descriptions,  costing  from  o^d.  to  9d.  per 
pound,  that  finds  its  way  into  the  above  countries. 
The  best  quality,  of  a dark  red  colour,  is  more  or  less 
exclusively  sent  to  Constantinople,  to  Itussia,  and  to  the 
Danubian  Principalities,  this  latter  quality  realising  on 
the  spot  from  Is.  6d.  to  2s.  4d.  per  pouml.  The  annual 
produce  of  Drama,  including  Bashi-baghli,  and  Bassama 
is  estimated  at  from  2,100.0001bs.  to  2,450,000  lbs.,  that  of 
Sarishaban  to  1,400,000  lbs.  The  crop  of  1871,  an  ex- 
ceptional year,  was,  how’ever,  calculated  to  yield  over 
2,800,000  lbs.,  being  more  than  140,000  in  excess  of  the 
crop  of  1870  ; and  that  of  Sarishaban  1,900,000  lbs.,  is 
■about  70,000  more  than  the  preceding  year.  Other  de- 
scription of  tobacco  is  also  exported  to  these  countries, 
such  as  the  “Mountain  Bashi-baghli”  and  “ Demirli,” 
(ferruginous),  from  the  nature  of  the  soil  in  which  it 
grows.  This  latter  quality  is  also  called  “ Pravista,” 
Pravista,  three  hours’  distance  from  Cavalla,  being  the 
name  of  the  district  where  this  tobacco  is  grown.  It  is 
considered  much  inferior  to  that  of  Drama,  fetching  on 
the  spot  from  Igd.  to  4d.  the  pound.  It  is,  however,  this 
quality  of  tobacco,  owing  to  its  yellow  colour,  and,  per- 
haps, its  price,  that  is  sought  for  in  the  English  market. 
Nearly  1,600,000  lbs.  were  shipped  to  England  in  the 
course  of  the  year  1871,  being  685,000  Jbs.  more  than  in 
1870.  .The  annual  crop  of  Demirli  is  reckoned  at 
2,000,000  lbs.,  though  the  yield  of  1870  did  not  nearly 
reach  that  figure,  while  the  crop  of  1871  greatly  exceeded 
it,  being  likewise  of  superior  quality.  The  district  of 
Sarishaban  also  furnishes  nearly  500,000  lbs.  of  hill  and 
plain  tobacco,  called  “ Ghubek.”  It  is  highly  prized  at 
Constantinople,  Smyrna,  and  in  Turkey  generally.  It 
is  of  a gold  colour,  and  varies  in  price  from  3s.  to  7s.  a 
pound  on  the  spot.  Some  60,000  lbs.  weight  of  this  quality 
goes  to  Austria,  60,000  lbs.  to  Russia,  and  11,000  lbs.  to 
the  Danubian  Principalities.  A’enidjeh  district  gives 
about  3,500,000  lbs.  ofthe  same  class  tobacco  as  Sarish- 
aban, the  pick  of  which  is  sent  to  Constantinople  and 
Russia,  via  Odessa.  Some  900,000  lbs.  of  the  inferior- 
sort  goes  to  Austria,  and  the  remainder  to  the  Danubian 
Principalities,  and  to  the  various  parts  of  the  Empire. 
The  district  of  Cavalla,  owing  to  its  gravelly  soil,  and 
hill  range,  it  is  presumed,  gives  but  an  inferior  sort  of 
Bashi-baghli  tob.icco,  of  which  the  last  crop  consisted  of 
about  280,000  lbs.,  selling  at  from  2d.  to  3d.  per  lb., 
W’ith  a few  exceptional  qualities  at  64d.  per  lb.  The 
charges  on  tobacco  for  transport  from  the  villages, 
brokerage,  lighter, age,  store-rent,  weighing,  and  com- 
mission, amount,  on  the  average,  to  about  4d.  per  lb. 
The  sweepings  of  the  warehouses,  together  with  rejected 
leaves,  called  “refuse,”  amounting  to  about  900,000  lbs. 
every  year,  is  sold  at  2d.  to  3d.  per  lb.,  and  is  chiefly 
shipped  to  Austria,  Malta,  Egypt,  and  Germany. 

The  weight  of  the  whole  tobacco  cron  grown  in  1871 
iuiounted  to  11,200,000  lbs.,  and  the  •i’‘'‘y  shipped 
WU3  7,600,000  lb.s..  valued  at  .£37,825  sterLi.,,.  Austria 


was  the  largest  purchaser,  3,800,000  lbs. ; England  next, 
1,598,000  lbs. ; and  then  Turkey,  1,156,000  lbs.  Through- 
out the  province  of  Drama  there  are  326,000  acres  of 
land  cultivated,  of  which  75,000  acres  are  under  tobacco, 
and  an  estimated  population  of  156,000  persons.  With 
the  exception  of  a road  to  the  town  of  Drama — a dis- 
tance of  twenty  miles  from  Cavalla — of  which  sixteen 
miles  has  been  made  only  at  intervals  along  the  line, 
and,  consequently,  of  no  practical  use,  there  are  no 
public  works  in  progress  to  improve  the  communications. 
The  establishment  of  a hank  or  a branch  bank  would 
be  a groat  boon  to  the  countr}-'.  As  matters  at  present 
stand  the  farmers  are  at  the  mercy  of  unscrupulous 
usurers,  who  advance  money  to  them  on  their  crops  at 
the  rate  of  from  25  to  35  per  cent.,  and  as  the  security 
is  valid,  they  seldom,  if  ever,  incur  losses.  These  people 
also  advance  sums  of  money  to  the  peasants,  charging 
them  8 to  12  per  cent,  per  month,  taking  a lien  on  a 
man’s  house,  his  cow,  his  ass,  his  rude  implements  of 
husbandry  ; in  short,  on  any  conceivable  article  that 
can  be  converted  into  money. 


EDUCATION  OF  THE  WORKING  CLASSES  AT 
BORDEAUX. 

Bordeaux  has  for  more  than  a century  been  remark- 
able for  its  efforts  to  secure  sound  instruction  for  the 
working  classes,  and  recent  events  have  given  the  citj- 
deserved  prominence  in  this  important  work. 

In  1783  a private  association  was  formed  at  Bordeaux 
under  the  name  of  the  Societe  du  Musee  d’Instruction 
Publique.  The  Revolution  dispersed  its  members  and 
broke  up  the  society,  which,  however,  was  replaced  a 
few  j'ears  later  by  the  Societe  Philomathique.  This 
was  in  the  year  1808. 

This  society  was  established  by  sixty-nine  private 
persons,  many  of  them  members  of  the  bar,  and  was 
a kinii  of  miniature  Institut  de  France,  being  divided 
into  four  sections,  for  letters,  sciences,  music,  and 
archmology.  This  society  not  only  established  numerous 
classes  of  public  lectures,  when  there  were  no  such  in  the 
whole  province,  hut  it  awarded  prizes  for  works  pro- 
duced in  art,  science,  and  literature.  This  society  soon 
acquired  considerable  reputation,  and  tho  government 
frequently  had  recourse  to  its  advice  on  commercial 
and  other  subjects,  such  as  the  reclamation  of  the  waste 
lands  of  the  Gironde,  the  cultivation  of  substitutes  for 
indigo,  hospitals,  experimental  farms,  steamboats,  the 
breeding  of  silkworms,  Ac.  Its  importance  had  grown 
to  such  a degree  in  1821  that  the  then  newly-established 
Lirinaean  Society  solicited  and  obtained  its  patronage. 
Under  the  restoration  it  greatly  e.xtended  its  plan,  com- 
menced a course  of  commercial  law,  and  instituted  eight 
public  courses  of  instruction  on  general  physics,  me- 
chanics applied  to  the  arts,  the  history  and  literature  of 
France,  botanj-,  astronomy,  geography,  geology,  and 
mineralogy.  These  courses  then  formed  the  only  public 
superior  education  in  Bordeaux,  and  the  general  govern- 
ment contributed  nothing  towards  them. 

In  1827,  the  society  took  another  important  step  ; it 
organised  an  exhibition  of  works  of  art  and  industry  for 
the  whole  region,  still  known  as  the  Bordelaise,  and  in- 
cluding six  departments  of  France,  an  undertaking  then 
surrounded  with  immense  difficulties.  Since  that  time  it  I 
has  organised  eleven,  if  not  more,  exhibitions,  gradually  i 
extending  them  to  all  the  departments  of  France  and  to  I 
Algeria  and  the  colonies  ; and  finally,  in  1865,  including 
Spain  and  Portugal  iu  the  programme.  Moreover,  from 
1850  it  awarded  prizes  to  workmen  as  well  as  to  manufac- 
turers. These  exhibitions  were  on  an  important  scale ; 
the  last  counted  three  thousand  exhibitors,  and  three 
liundrod  thousand  visitor.s  passed  the  doors  in  four 
mouths.  The  cost  of  this  e.xhibition  to  the  society 
amounted  to  .£8,000,  which  was  not  quite  met  by  the 
mi.ii-'V  received. 

Tn.,  essential  work  of  the  society  has  been  popular 
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education,  especially  since  the  year  1838,  when  Bordeaux 
was  endowed  with  three  faculties  by  the  government. 

For  some  years  its  efforts  to  give  practical  instruction 
I to  the  working  classes  met  with  all  kinds  of  diiliculties, 

■ but  in  1839  it  had  four  hundred  pupils  of  all  ages,  and 
! in  1845  it  had  succeeded  in  establishing  classes  for  pro- 
|!  fessional  as  well  as  primary  instruction,  drawing  schools, 
I and  a popular  library,  only  open,  however,  on  Sundays 
I and/efe  days.  Its  progress  grew  faster  than  its  means, 
|l  but  in  1849  the  municipal  authorities  placed  at  its  service 
I a part  of  the  old  Palace  de  Justice.  In  1851  it  had  made 
I great  progress  in  its  professional  instruction,  having 
j instituted  courses  of  geometry,  mechanics,  masonry, 

: carpentering,  cabinet-making,  &c.,  all  combining  prac- 
’ tice  with  theory ; and  two  years  later  it  was  enabled  to 

I add  chemical  and  physical  courses,  and  to  divide  its 
:!  drawing  schools  into  three  sections,  for  mechanical, 

I ' architectural,  and  freehand  drawing.  These  courses 
|ii  were,  however,  only  for  young  men  of  fifteen  or  more 

years  of  age,  but  in  1863  the  society  organised  other 
classes  for  youths  of  twelve  to  fifteen  years  of  age. 
i Between  the  years  1864  and  1867,  the  adult  classes 
p were  augmented  by  five  new  courses  of  instruction, 
i namely,  hydraulics,  naval  construction,  commercial 
geography,  and  the  English  language.  Next  some  ele- 
' mentary  courses  were  established  for  females,  and  a 
I ' course  of  political  economy  for  the  working  classes. 

I I At  the  commencement  of  the  present  year  the  society 
i had  grown  to  such  an  extent  that  it  had  twenty-two 

professors,  and  twenty-four  courses  of  instruction,  at- 
tended by  more  than  two  thousand  pupils  and  students, 
the  whole  cost  being  about  £600  per  annum.  It  must 
; be  explained,  however,  that  the  honoraria  paid  to  the 
I professors  are  extremely  modest. 

The  society  is  now  enabled  to  extend  its  operations 
materially  ; one  of  its  members,  M.  Fieffe,  bequeathed  it 
a sum  of  £24,000,  to  be  spent  principally  on  the  erec- 
tion of  a large  school,  which  is  now  completed,  and 
supplies  all  the  accommodation  required.  The  pro- 
gramme of  the  institution  has  therefore  been  materially 
extended,  and  is  now  divided  into  three  distinct  sections; 
1,  elementary  and  general ; 2,  commercial ; and  3,  pro- 
fessional instruction.  The  first  of  these  sections  com- 
prises seventeen  courses,  five  for  women,  four  for 
apprentices,  and  eight  for  adult  males  ; the  commercial 
bourses  are  eight  in  number,  and  include  geography 
and  the  English,  German,  and  Spanish  languages. 
Lastly,  the  professional  sections,  which  are  being  greatly 
I developed,  comprise  twelve  courses,  namely,  physics, 
^chemistry,  mechanics,  machine  drawing,  civil  con- 
struction, architecture,  ornamental  drawing,  the  cut- 
ting of  wood  and  stone,  plan  drawing,  and  industrial 
art.  The  society  has  no  workshops  for  the  apprentice- 
ship of  youths,  but  it  possesses  experimental  shops,  well 
provided  with  tools  and  other  means  of  instruction  and 
practice. 

This  extended  programme  has  increased  the  expendi- 
ture of  the  Society  to  about  £1,200  per  annum,  thus 
divided  : — 

Francs. 

Professors  13,950 

Contingent  expenses  of  courses  3,000 

Library  and  conferences  1,000 

Permanent  exhibition 600 

:il  i‘  General  expenses 9,200 

]jl|  Sundries,  say  2,360 

Hi  ' 

«s'. 

*. 

t 


(£1,200).  Francs  30,000 


From  step  to  step  the  society  has  created,  at  last,  a 
|(]||complete  system  of  gratuitous  professional  education,  for 
even  the  most  neglected  of  the  working  classes,  which 
enables  them  gradually  to  elevate  themselves,  and  fur- 
nish recruits  to  industry ; and  this  is  about  to  be  com- 
jpleted  by  the  grant  of  special  diplomas  awarded  after 
serious  examination. 

Such  a complete  industrial  and  social  institution 


exists  nowhere  out  of  Bordeaux,  and  the  society  enjoys 
a w'ell-carned  reputation.  It  is  composed  of  six  hundred 
members,  united  less  by  a scientific  than  a social  object 
■ — the  hope  of  resolving  the  important  problem  of  the  re- 
conciliation of  the  working  classes,  and  thereby  ensuring 
the  peace  and  prosperity  of  society. 

Whatever  may  be  the  amount  of  success  achieved  in 
a social  view,  there  can  be  no  question  of  the  great 
debt  which  the  working  classes  of  Bordeaux  owe  to  the 
Societe  Philomathique. 


PAPIN’S  DIGESTER. 

The  constantly-increasing  prices  of  food  and  fuel  have 
recently  caused  public  attention  to  be  directed  in  a very 
decided  manner  to  the  question  of  economy  in  cooking. 
Attempts  are  being  made  to  combine  with  economy  in 
fuel  such  methods  of  cooking  as  shall  prepare  the  food 
in  a palatable  and  easily  assimilable  form.  In  view  of 
the  prizes  recently  offered  through  the  Society  of  Arts 
by  an  anonymous  donor',  it  will  perhaps  be  of  interest 
to  refer  briefly  to  that  long-neglected  piece  of  apparatus 
known  as  Papin's  digester.  The  principle  upon  which 
it  is  based  is  exceedingly  simple.  The  temperature  of 
boiling  water  is  not  constant,  but  depends  upon  the 
atmospheric  piressure.  Thus,  at  the  summit  of  a high 
mountain,  where  the  pressure  is  low,  ebullition  takes 
place  at  a much  lower  temperature  than  it  does  at  the 
sea-level.  As  a matter  of  experiment,  it  is  found  to  be 
quite  impossible  to  perform  certain  culinary  operations 
in  very  elevated  regions,  because  the  heat  of  boiling 
water  is  not  sufficiently  great.  These  remarks  only 
apply  to  the  boiling  of  water  in  open  vessels,  but  by 
using  a tightly-fitting  lid  we  have  the  power  of  causing 
water  to  boil  at  any  temperature  we  choose,  the  confined 
steam  creating  an  artificial  pressure  within  the  closed 
vessel.  The  digester,  then,  is  nothing  more  than  a 
steam-tight  saucepan  or  boiler,  furnished  with  a safety- 
valve  to  prevent  explosions,  and  some  means  of  varying 
the  pressure  (and  with  it  the  temperature)  at  which  it  is 
considered  desirable  to  work. 

The  description  of  this  apparatus  was  first  given  to 
the  world  by  the  illustrious  inventor,  in  1681,  in  a work 
entitled  “A  New  Digester  or  Engine  for  softening  Bones, 
containing  the  Description  of  its  Make  and  Use  in  these 
Particulars : viz.,  Cookery,  Voyages  atSea,  Confectionary, 
Making  of  Drinks,  Chymistry,  and  Dying.  By  Denys 
Papin,  M.D.,  Fellow  of  the  Royal  Society.  London: 
Printed  by  J.  M.  for  Henry  Bonwicke,  at  the  Red  Lyon 
in  St.  Paul’s-churchyard,  1681.”  The  work  appears  to 
have  created  some  sensation,  as  a French  translation 
was  published  in  Paris  in  the  following  year,  and  in 
1687  the  author  issued  “A  Continuation  of  the  new  Di- 
gester of  Bones,  (to.”  Papin,  like  most  inventors,  appears 
to  Jiave  had  a very  exalted  opinion  of  his  contrivance,  by 
the  help  of  which,  he  says,  “ the  oldest  and  hardest 
cow-beef  may  be  made  as  tender  and  as  savoury  as 
young  and  choice  meat.”  His  public  spirit  would  not 
allow  him  to  seek  the  protection  of  letters  patent,  for 
he  saj's,  “ I have  not  therefore  thought  it  right,  in  a 
thing  of  so  general  use,  that  a man  by  virtue  of  a 
patent  should  hinder  other  people  from  working,  that 
may  perhaps  have  more  skill  in  doing  things  good  and 
cheap  ; and  I have  instructed  Mr.  Mayor,  a founder,  in 
Old  Bedlam,  how  to  make  these  engines  of  cast  brass, 
so  that  any  body  may  see  them  and  buy  them  of  him.’ 
That  the  apparatus  was  used  was  quite  certain,  for  we 
find  that  Evelyn  in  his  “ Diary,”  under  date  April  12, 
1682,  describes  a supper  at  the  Royal  Society,  all  the 
viands  being  cooked  in  Papin’s  digester.  He  says : — 

“ I went  this  afternoone  with  several  of  the  Ro3'all 
Society  to  a supper  which  was  all  dress’d,  both  fish  and 
flesh,  in  Monsieur  Papin’s  digesters,  by  which  the 
hardest  bones  of  beefe  itselfe  and  mi"  ' were  made  as 
soft  as  cheese,  without  water  or  othi  i c lor  , ' with 
lesse  than  8 ounces  of  coales,  producing  an  i.^ei.buible. 
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quantity  of  gravy ; and  for  close  of  all  a jelly  made  of 
the  bones  of  beefe.  the  best  for  clearness  and  good  relish 
and  the  most  delicious  that  I had  ever  seene  or  tasted 
We  eat  pike  and  other  fish  bones,  and  all  without  im- 
pediment; but  nothing  exceeded  the  pigeons,  which 
tasted  just  as  if  baked  in  a pie,  all  these  being  stew’d  in 
their  own  juice  without  any  addition  of  water  save  what 
swam  about  the  digester,  as  in  balnea  ; the  natural  juice 
of  all  these  provisions,  acting  on  the  grosser  substances, 
reduced  the  hardest  bones  to  tenderne.sse  ; but  it  is  best 
descanted,  with  more  particulars  for  extracting  tinctures, 
preserving  and  stewing  fruite,  and  saving  fuel,  in  Dr. 
Papin’s  booke,  publish’d  and  dedicated  to  our  society,  of 
which  he  is  a member.  . . . This  philosophical 

supper  caused  much  mirth  amongst  us,  and  exceed- 
ingly pleas’d  all  the  company.  I sent  a glass  of  the 
jelly  to  my  wife,  to  the  reproach  of  all  that  the  ladies 
ever  made  of  the  best  hartshorn.” 

Papin  appears  to  have  made  innumerable  trials  with 
his  apparatus,  and  his  two  books,  which  together  make 
up  a quarto  volume  of  about  180  pages,  consist  mainly 
of  a record  of  his  various  experiments.  So  anxious  was 
he  to  give  the  public  all  possible  information  as  to  his 
engines,  that  he  amnged  for  a series  of  public  demon- 
strations which  he  announces  in  these  words: — “I 
undertake  to  let  people  see  them  try’d  once  a week  in 
Black  Fryars,  in  Water-lane,  at  Mr.  Boissonet’s,  over 
against  the  Blew  Boot,  every  Moonday,  at  three  of  the 
clock  in  the  afternoone.”  He  has  certainly  succeeded 
in  handing  down  his  name  to  posterity  in  connection 
with  the  digester,  and  he  is,  we  think,  much  better 
known  as  the  inventor  of  that  apparatus  than  as  a pro- 
found natural  philosopher  who  was  in  intimate  scientific 
relations  with  most  of  the  eminent  savants  of  his  day. 
As  a proof  of  the  estimation  in  which  he  himself  held 
his  invention,  we  may  remark  that  in  his  portrait  in  the 
Aula  at  Marburg  (where  he  was  professor  for  some 
years)  he  is  represented  with  a copy  of  his  “ New 
Digester”  in  his  hand,  the  plate  of  the  apparatus  being 
conspicuously  displayed. 

With  regard  to  the  economy  of  the  digester  as  com- 
pared with  the  ordinary  modes  of  conking,  we  are  not 
aware  that  any  trustworthy  experiments  have  ever  been 
made.  The  only  comparative  trials  which  we  remember 
to  have  met  with  are  those  published  by  Professor 
Junichen  in  the  September  number  of  Dingler’s  Pobj- 
technisches  Journal  (Vol.  205,  p.  412).  His  results  are 
given  in  the  following  table ; — 


— ^ — 

Ordinary 

saucepan. 

Papin’s  Di- 
gester. 

Per-centage  of 
saving. 

Time 

in  minutes. 

Gas  in 
cubic  feet. 

Time 

in  minutes. 

Gas  in 
cubic  feet. 

Time. 

Gas. 

Beef 

1.59 

2-49 

43 

0 55 

72  95 

77'91 

Perk  

117 

2 82 

38 

108 

67*;.2 

61  70 

Potatoes  

5.9 

1-13 

20 

0 5 

62-2i 

65'03 

Splin  peas  

<)2 

1-7 

34 

0 63 

63  04 

62-94 

Haricot  beans . 

113 

1-7 

4S 

0-77 

57  52 

54-70 

Diimsons  

27 

0-59 

9 

0 23 

62  50 

62-71 

Pears  (whole)  

167 

315 

52 

1-22 

68-sB 

6127 

,,  ' in  slice.s}  

162 

2 5 

46 

fi  7s 

71-60 

68-80 

Applc^  (in  slices)  ... 

13i 

2 52 

43 

0 58 

67  91 

76  98 

Ciiestnuts  

U7 

3T2 

57 

0 97 

Cl  22 

68  91 

The  experiments  appear  to  have  been  performed  with 
care,  and  Professor  Junichen  gives  full  details  of  the 
circumstances  under  which  they  were  carried  out.  Gis 
was  used  as  the  heating  medium,  from  the  great  facility 
which  it  offered  for  comparing  the  quantity  of  he  it  con- 
sumed in  the  v.arious  experiments.  For  all  praotio  d 
purposes,  however,  we  have  not  the  .slightest  hesitation 
in  pronouncing  the  results  as  utterly  illusory  and  worth- 
less. The  same  vessel  appears  to  h ive  been  employed 
throughout,  but  when  used  as  a saucepan  it  was  simply 


closed  by  an  ordinary  loosely-fitting  lid.  It  was  of 
copper,  but  only  held  seven  decilitres,  or  about  a pint 
and  a-quarter.  It  is  obvious  then  that  Professor 
Junichen’s  results  are  those  of  a mere  laboratory  ex- 
periment, and  it  needs  very  little  knowledge  of  the 
culinary  art  to  perceive  that  potatoes  boiled  for  an  hour 
all  butseven  minutes,  would  bereduced  to  a perfect  pulp. 
Again,  all  cooks  know  that  pork  requires  to  be  boiled 
for  a longer  time  than  beef,  but  Professor  Junichen 
finds  otherwise.  Further,  we  should  very  much  like  to 
know  what  sort  of  beef  it  is  that  requires  two  hours  and 
forty  minutes  to  boil,  when  out  into  pieces  which  would 
go  comfortably  into  a pint  pot.  We  have  also  to  remark 
that  two  hours  seems  an  unconscionable  time  for  boiling 
a [)iece  of  pork  which  could  not  well  weigh  more  thm  a 
pound  and  a-half.  The  pressure  at  which  the  digester 
e.xperiments  were  made  was  five  atmospheres — the  tem- 
perature corresponding  to  such  a pressure  being  152  0., 
or  3t6  F.  Here,  again,  we  are  constrained  to  point' 
out  that  Professor  .Tunichen  is  by  no  means  acting  fairly 
by  reckoning  the  time — not  fri)in  the  commencement  of 
ebullition  at  the  ordinary  pressure  with  the  safety  valve 
open,  but  from  the  period  at  which  the  steam  just  lifts 
the  v.ilve  when  screwed  down  to  the  pressure  of  five 
atmospheres,  that  306'’  Fahr.  It  is  obvious  that  the  re- 
sults with  the  digester  are  far  too  favourable,  as  no 
account  has  been  taken  of  the  time  expemied  or  gas 
consumed  while  the  temperature  was  being  raised  from 
212°  to  306°.  It  would  be  perfectly  easy  to  calculate 
what  this  would  be,  but  Professor  Junichen’s  experi- 
ments are  not  of  sufficient  value  to  merit  further 
criticism.  He  appears  to  have  commenced  with  a fore- 
gone conclusion,  and  to  have  done  his  best  to  make  out 
a good  case. 

In  spite,  however,  of  the  known  advantages  of  the 
digester  it  has  never  found  much  favour,  at  least  in  this 
country.  Several  patents  have  been  taken  out  in  France 
for  improvements  in  its  construction,  and  judging  from 
the  fact  of  the  pot-au-feu  being  in  constant  use  among 
the  poorer  classes  of  Frenchmen,  the  digester  ought  to 
be  more  commonly  used  there.  We  may  remark  that 
the  apparatus  usually  sold  in  the  shops  in  this  country  are 
perfectly  inefficient,  and  are  no  more  capable  of  “soften- 
ing bones  ” th  in  they  are  of  softening  cannon-balls.  In 
the  first  place  they  are  not  strong  enough  to  withstand 
the  necessary  pressure,  and,  secondly,  there  is  happily 
no  means  of  loading  the  valve  to  attain  such  a pressure. 
In  one  which  we  examined  the  other  day,  we  found  that 
the  valve  was  one  inch  in  diameter,  and  taking  its  weight 
into  account,  steam  would  escape  when  the  pressure  was 
6J  ozs.  on  the  square  inch.  This  would  make  no  ap- 
preciable difference  in  the  temperature  of  ebullition,  far 
le.ss  so  indeed  than  would  he  brought  ab  uit  by  the 
ordinary  barometric  oscillations.  It  would,  of  course,  be 
perfectly  easy  to  attach  an  ordinary  spring  pressure- 
gauge,  but  we  warn  those  who  may  be  inclined  to  make 
experiments  with  such  an  apparatus,  that  it  must  not  be 
entrusted  even  to  the  very  best  “ plain  cook  ” who  ever 
spoiled  a dinner,  unless,  inileed,  provision  be  made  for 
limiting  the  pressure  which  may  be  applied.  Even  then 
there  is  the  risk  of  the  safety-valve  sticking  in  its  seat, 
which  it  is  very  liable  to  do,  in  consequence  of  the  cor- 
rosive action  of  the  acids,  generated  by  the  decomposition 
of  fat,  or  by  rusting.  It  is,  moreover,  a matter  of  diffi- 
culty to  inspect  the  progress  of  the  operation  of  cooking 
in  a digester,  as  the  sudden  releasing  of  the  lid  would 
result  in  a great  gush  of  steam,  and  the  certain  projection 
of  the  contents  of  the  vessel  up  the  chimney.  M my 
cooks  have  a great  fancy  for  frequently  taking  off  the 
lid  of  the  saucepan,  just  to  see  how  the  contents  are 
“ getting  on.”  To  such  the  digester  would  not  be  a 
welcome  adjunct. 

All  these  objections,  however,  vanish  when  it  is  a 
question  of  the  introduction  of  high-pressure  cooking 
apparatus  into  large  public  establishments  such  as  gaols, 
lunatic  a.sylums,  workhouses,  and  so  forth.  There,  of 
course,  the  apparatus  would  be  under  the  control  of  a 
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competent  engineer,  and  need  not  be  attended  with  any 
[more  danger  than  that  due  to  an  ordinary  high-pressure 
'boiler. 


Bust  of  Mariani  at  the  Theatre  of  Bologna. — A bust 
of  the  celebrated  conductor  Mariani  has  just  been  placed  in 
the  green-room  of  the  Bologna  Theatre.  The  work  was 
executed  by  the  sculptor  Verna,  of  Faenza. 


COEEESPOIf  BENCE. 


MELBOURNE  COMMISSION  FOE.  PROMOTING 
, ^TECHNOLOGICAL  AND  INDUSTRIAL  IN- 
51STRUCTION. 

Siu, — The  work  of  this  Commission  continues  to  be 
successful.  There  are  seventeen  schools  of  art  estab- 
jlished  in  various  parts  of  the  colony.  These  have  all 
been  founded  by  local  efibrt,  and  have  been  aided  by  the 
Commission,  distributing  among  them  the  annual  grant 
ibf  £500,  passed  for  that  purpose  by  the  legislature. 

The  Commission  also  procure  for  distribution,  as  far 
as  the  limited  funds  at  their  disposal  wall  allow,  casts 
and  examples  for  drawing  from. 

Some  of  the  schools  have  properly-certificated  masters; 
jothers  are  not  so  well  ofi',  but  have  to  engage  the  best 
local  talent  that  can  be  obtained. 

The  aid  given  to  the  schools  is  in  accordance  with  the 
enclosed  regulation  of  the  Comndssion  ; — “ That  in  order 
to  promote  the  establishment  of  Schools  of  Art  and 
Design  throughout  the  colony,  there  shall  be  paid,  from 
the  funds  placed  at  the  disposal  of  the  Commission  by 
the  Government,  to  every  school  which  is  conducted 
upon  principles  ajiproved  by  the  Commission  and  open 
to  its  inspection,  an  allowance  of  two  shillings  and  six- 
pence per  quarter  for  each  pupil  who  shall  have  attended 
such  school  at  least  eight  times  during  the  quarter.” 

I am.  &c., 

Samuel  H.  Eobeiits, 

Hon.  Corresponding  Member  Society  of  Arts. 

Melbourne,  Novembor  7,  1872. 


GENSEAL  NOTES. 


Melbourne  Education  Bill. — The  new  Bill  has  passed 
the  Lower  House  of  Legislature,  but  as  it  has  some  most 
determined  opponents  in  the  Upper  House,  it  will,  no  doubt. 
Be  much  altered  there. 

University  at  Adelaide. — A university  has  been  estab- 
lished at  Adelaide.  This  has  grown  out  of  a movement  set 
on  loot  by  the  dissenting  bodies  for  the  formation  of  a union 
colleg-e,  wherein  instruction  in  the  higher  branches  of  learning 
should  be  aftorded.  The  basis  of  the  new  instituiion  has 
already  been  determined  upon.  The  machinery  for  raising- 
money  and  building-  has  not  yet  been  set  in  motion,  but 
Captain  Hughe.s  has  intimated  his  willingness  to  give 
£2U,00U  to  £d0,0C0  for  the  object. 


Experiments  -with  Acids  on  Stone. — At  a recent 
meeting  of  the  Manchester  Literary  and  Philosophical  So- 
ciety, Dr.  R.  Angus  Smith,  F.R.S.,  said  that  he,  like 
others,  had  observed  that  the  particles  of  stone  most  liable 
to  be  in  long  contact  with  rain  from  town  atmosphere.s,  in 
England  at  least,  were  most  subject  to  decay.  Believing 
the  acid  to  be  the  cause,  he  supposed  that  the  endurance 
of  a silicious  stone  might  be  somewhat  measured  by 
measuring  its  resistance  to  acids.  He  proposed,  therefore, 
to  use  stronger  solutions,  and  thus  to  approach  to  the  action 
of  long  periods  of  time.  He  tried  a few  experiments,  and 
he  says  with  promising  results. — Builder. 

A New  System  of  “Fresco  Painting.” — Mr.  Charles 
T.  Kemmer,  of  Newark,  New  Jersey,  has  taken  out  a patent 
for  a method  of  painting  which  consists  in  the  application  of 
“linseed-oil  fresco  paint”  to  a surface  of  muslin  in  the 
form  of  a thick  fihii,  which  may  be  easily  removed  and 
then  cemented  to  the  ceiling  or  wall.  The'  film  is  composed 
of  six  coatings  of  paint.  The  advantages  claimed  for  the 
system  are — that  decorations  may  he  worked  out  at  a manu- 
factory, without  causing  inconvenience  in  houses  ; that  the 
film  is  elastic  and  does  not  crack  ; and,  above  all,  that  as  the 
process  can  he  conducted  in  cold  weather,  when  in  America 
good  workmen  are  without  employment,  it  becomes  very 
economical. — Architect. 

A Cheap  Fuel. — The  Iowa  papers  recommend  people 
to  use  their  corn  for  fuel.  The  Council  Bluffs  Nonpareil 
says  : — “ We  are  glad  to  see  that  many  of  our  citizens  are- 
taking  advantage  of  the  low  price  of  corn  to  lay  in  heavy 
supplies  of  it  for  fuel.  We  have  experimented  with  it 
during  last  week,  and  find  that  it  is  an  admirable  substitute 
for  both  wood  and  coal,  and  that  at  present  prices  there  is 
both  economy  and  comfort  in  its  use.  A tou  of  corn,  33 
bushels,  at  17  cents  per  bushel,  is  5 dols.  60o.  We  consider 
this  equal  to  a cord  of  hard  wood,  as  supplied  and  measured 
in  our  market,  at  7 dols.  ; the  cuttmg  of  this  cord,  1 dol. 
60c. ; total  8 dols.  50c. ; thus  making  a saving  of  nearly 
3 dols.  a cord.  For  kitchen  fuel  it  is  superior  to  wood,  ex- 
cept hickory,  and  cheaper  than  that.  It  makes  a very  hot 
fire  with  a great  deal  of  blaze.  We  judge  that  three  tons  of 
corn  are  equal  to  the  heat  of  one  toir  of  hard  coal,  while  in 
economy  of  its  use  it  is  equal  to  one-  and  a half  tons  of  coal. 
In  small  families  and  small  bouses  there  is  always  a great 
waste  of  hard  coal,  while  there  is  none  in  the  use  of  com.” 

Effect  of  Soap--water  on  Incandescent  Metal. — Mr. 
W.  F.  Barrett  stated  before  the  British  Association  that  hav- 
ing occasion  to  cool  a rod  hot  copper  hall,  it  was  plunged hrto 
a vessel  of  water  in  which  he  had  just  washed  his  hands. 
The  hall  entered  the  water  without  any  hissing  or  perceptible 
evolution  of  steam  ; and  on  being  removed  seemed  as  brightly 
incandescent  as  before.  Desiring  to  experiment  further  upon 
this  phenomenon,  other  metal  halls  were  tried  with  the  same 
result.  The  soapy  water  was  then  replaced  by  fresh  water; 
but  upon  plunging  an  incandescent  ball  into  this,  the  hissing 
was  loud  and  the  evolution  of  steam  copious.  The  author 
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Archaeological  Discovery  at  Rome. — An  important  dis- 
covery Las  just  been  made  in  the  Esquiline  quarter  of  Rome. 
In  clearing  .voiiie  ground  the  remains  of  a house  were  found, 
which  evidently^  belonged  to  some  rich  citizen.  The  walls 
.are  decorated  with  bea-utilul  frescoes ; the  pavement  is 
in  many-eolouR-d  marble,  and  a portion  is  in  mosaic.  Under 
the  peristGe  is  a fountain  in  a niche  decorated  with  shell 
.work,  and  a basin  in  marble. 

I noyal  Albeit  Hall  Amateur  Orchestral  Society. — 
ji  Four  private  evening  concerts  will  be  given  by  this  society 
!|in  the  Royal  Albert  Hall,  when  instrumental  and  local  pei- 

I foruiaiu-es  by  the  full  orchestra  of  the  society,  and  other 
■ aiiiatiiu-s,  will  take  pjlace.  These  concerts  will  be  held  on 
5 Weontsday,  29th  January,  Wtdue.sday,  5th  March,  Frida) 

II  4th  April,  and  Friday,  2nd  May,  1873,  at  8.50  p.m.  Hond- 
j rary  membtrs  have  the  pnvih  ge  of  attending  the  four 

conceits.  Applications  for  honemry  membership  should  Ik 
j su]iporied  by  the  recommendation  of  a member  of  the 
;j  Amateur  Orchestral  Society  or  of  a.  proprietor  of  the  Royal 
/ Albert  Hall.  Members  of  iheSocittyof  Arts  who  desire  to 
I hti-ejme  honorary  members  can  obtain  forms  from  the 
' Secretary  ot  the  Society,  John-street,  Adelphi. 


draws  from  these  experiments  the  inference  that  the  presence 
of  the  soap  in  the  water  contributed  to  tbe  formatiou  of- the 
spheroidal  state.  Further  observation  showed  also  that 
albumen,  glycerine,  and  organic  matters  generally  facilitated 
its  occurrcirce.  Ho  gives  tbe  following  directions  for  re- 
producing the  experiment : — Pour  a little  soap  solution  into 
a large  beaker  of  water,  and  then  by  means  ot  a hooked  wire 
lower  iirto  the  liquid  a white  hot  metal  ball,  several  pounds 
in  weight,  and  best,  of  copper.  The  ball  smoothly  enters  the 
water,  and  glows  white  hot  at  a depth  of  a foot  or  more 
beneath  the  surface.  Notwithstanding  tbe  considerable 
hydr  static  pressure,  it  is  seen  to  be  surrounded  by  a shell  of 
vapour,  pel  haps  half  an  inch  thick.  The  vapour  shell  is 
bounded  by  an  envelope  that  resenjbles  burnished  silver,  and 
has  a most  striking  appearance.  In  fact,  the  hut  baU  blows 
a soap  bubble  of  steam,  from  the  limiting  surface  of  which 
lire  light  is  totally  reflected.  As  the  ball  cools  the  shell 
becomes  thinner  and  thinner,  and  finally  collapses,  when 
immediately  there  follows  a loud  report,  voluioes  of  steam 
-ire  given  oif,  and  often  the  vessel  is  brokeir  by  the  violence  of 
the  aciion.  Following  out  the  same  idea  the  author  seeks  to 
establish,  the  Jinf/inccr  thinks  incorrectly,  a possible  rela- 
tionship between  his  phenomenon  and  certain  boiler  explo- 
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sioDs,  from  the  possible  entrance  into  boilers  on  unfavourable 
occasions  of  oil  or  other  organic  matter. 

Female  Students  at  the  University  of  Zurich. — It  ap- 
pears, from  a report  published  by  the  University  of  Zurich, 
that  the  number  of  students  at  the  present  time  is  from  360 
to  380,  of  whom  100  are  females.  Of  this  number  71  are 
engaged  in  the  study  of  medicine,  25  in  philosophy,  and  1 in 
that  of  political  science. 

Education, — The  School  Board  Chronicle  extracts  the 
following  from  a foreign  paper: — “New  York  has  101,883 
scholars  to  rather  over  a million  of  inhabitants.  These  children 
receive  their  instruction  from  2,765  masters  (t.e.,  one  teacher 
to  every  thirty-six  pupils)  ; the  educational  budget  amounts 
to  very  nearly  £700,000,  or  £7  for  each  child.  In  England,  in 
one  year,  35,999  men  and  49,522  women  were  found  unable 
to  sign  the  marriage  register.” 

Education  of  Girls. — The  Netherlands  Association  for 
the  Tr,, motion  of  Labour  and  Industry  has  awarded  a gold 
medal  to  Mdme.  Elise  van  Calcar,  a well-known  Dutch 
authoress,  for  her  solution  of  the  following  prize  question : 
- — “ How  should  girls  be  taught  and  educated  so  as  to  enable 
unmarried  woman  to  earn  an  independent  livelihood,  and  the 
married  to  bring  prosperity  and  happiness  to  their  respective 
families  ?” 

Spent  Bark  from  Tanyards  as  Fuel.- — Antonio 
Cantalupi  in  his  “Tables  and  Formula  for  the  use  of  Engineers 
and  Architects,”  published  at  Milan,  writes  respecting  the 
value  of  the  spent  bark  of  tanyards  as  fuel,  that  from  1,250 
kilogs,  of  fresh  oak  bark,  1,000  kilogs  of  spent  bark  may  be 
utilised,  and  this  equals  in  heating  power  800  kilogs  of  wood, 
or  from  270  to  300  kilogs  of  coal.  The  heating  power  of  spent 
hark  in  a perfectly  dry  state  is  equal  to  3,400  heat-units,  while 
that  usually  met  with  in  commerce  is  only  2,400.  A steam- 
engine  of  12-horse  power  consumed  12  kilogs  of  bark  per 
hour  per  horse-power. 


NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-of&ce 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


THE  LIBRARY. 

Tbe  following  works  have  been  presented  to  the 
Library : — 

Rondiconti  del  Reale  Institute,  Lombardo.  Second 
series.  Vols.  1 and  2. 

Memorie  del  Reale  Institute,  Lombardo.  Classe  di 
Letters  e Scienze,  morali  e politiche.  Parts  1 and  2 of 
vol.  11. 

Memorie  del  Reale  Institute,  Lombardo,  Classe  di 
Scienze,  Matematiche,  e Naturali.  Parts  1 and  2. 
Vol.  11. 

Solenni  Adunanze  del  Reale  Institute,  Lombardo. 
Part  5 Vol.  1. 

Annuario  del  Reale  Institute,  Lombardo,  1868. 

Elementary  Lessons  on  Applied  Mechanics.  (Cassell’s 
Technical  Manuals.)  Presented  by  Messrs.  Cassell, 
Petter,  and  Galpin. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged. 

Januaky  15. — “ On  the  Sulphur  Deposits  of  Kresuvik.” 
By  CiiAULES  W.  ViKCENT,  Esq.,  P.C.S.  The  Paper  will 
be  illustrated  by  Photographic  Views  of  Iceland,  exhi- 
bited by  the  Electric  Light.  On  this  evening  Baron 
Grant,  D.L.,  F.S.A.,  M.R.I.,  will  preside. 


January  22. — “ On  Rendering  Wood  Incombustible.” 
By  D.  0.  Macomber,  C.E. 

January  29. — “ On  Guilds  and  their  Functions.”  By 
John  Yeats,  Esq.,  LL.D.  On  this  evening  Thomas 
Webster,  Esq.,  Q.O.,  will  preside. 


CANTOR  LECTURES. 

The  second  course  of  these  lectures,  viz.,  seven, W 
“ On  the  Energies  of  the  Imponderables,  with 
especial  reference  to  the  Measurement  and  Utihsa-  ' 
tion  of  them,”  will  be  delivered  by  the  Rev. 
Arthur  Eigg,  M.A.,  on  the  following  evenings, 
at  eight  o’clock : — • 

Lecture  I. — Monday,  February  3rd,  1873.  ' 

On  the  Sources,  Inter-relations,  and  Measurements  of 
Energies — Units  of  Measurement. 

Lecture  II. — Monday,  February  10th,  1873. 

On  the  Energy  of  Gravity,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  III. — Monday,  February  17th,  1873. 

On  the  Energy  of  Vitality,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 


Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  referenco 
to  the  Measurement  and  Utilisation  of  it. 

Lecture  VI.^ — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Members  are  entitled  to  attend  these  lecture^ 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 


Mon.  ...Royal  Geographical,  8b  1.  Mr.  G.  W.  Lawrencejl 
“ Joui-ney  from  Kidtoto  Yeddo.”  2.  Mr.  J.  H.  GubbinsJ 
“Ascent  of  Fujiyama”  (Japan).  3.  Mr.  F.  R.  H.’ 
McClatchie,  “Trip  in  Mushashi”  (Japan). 

Social  Science  Association,  8.  Mr.  E.  O.  Greening,  “ On 
Co-operation.” 

Medical,  8. 

Institution  of  Surveyors,  8.  1.  Discussion  on  Mr. 

Ai’undel  Rogers’ Paper,  “ Mines  and  Minerals.”  2.  Mr. 
B.  J.  Castle,  “ The  Origin  of  Parochial  Relief.’’ 

Tues.  ...Medical  and  Chirurgical,  8b 

Civil  Engineers,  8.  Colonel  "W.  H.  Greathed,  “ On  the 
Practice  end  Results  of  Iivigation  in  Northern  India.” 
Royal  Institution,  3.  Prof.  Rutherford,  “ On  the  Forces 
and  Motions  of  the  Body.” 

Photographic,  8. 

Wed.  ...society  OF  ARTS,  8.  Mr.  C.  W.  Vincent,  “On  the 
Sulphur  Deposits  of  Kresuvik,  Iceland.” 

Meteorological,  7. 

London  Institution,  7.  Mr.  G.  F.  Rodwell,  “ On  Ancient 
Science.” 


Thurs... Royal,  8b 

Antiquaries,  8J. 

Linnican,  8.  Mr.  J.  G.  Baker,  “ On  the  Recent  Synonyms 
of  BrazUiau  Ferns.” 

Chemical,  8.  1.  Mr.  Grimshaw,  “ On  Ethylamyl.”  2.  Mr. 
C.  Schorlemmer,  “ On  the  Heptanes  from  Pe  roleum.” 

3.  Mr.  T.  Camelley,  “ On  the  Vanadates  of  Thallium.” 

4.  Mr.  C.  T.  Krugzett,  “ On  the  Formation  of  Sulphate 
of  Sodium  by  the  Action  of  Sulphuretted  Hydrogen 
upon  Sodium  Chloride.” 

Numismatic,  8. 

Royal  Society  Club,  G. 

Royal  Institution,  3.  Dr.  Debus,  “ On  Oxidation.” 


Fbi Royal  Institution,  8.  Dr.  Williiam  Spottiswoode,  “ On 

the  Old  and  New  Laboratories  at  the  Royal  Insti- 
tution.” 


S.tT Royal  Institution,  3.  Dr.  Edward  A.  Freeman,  “ On 

Comparative  Politics.” 
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ANNOUNCEMENTS  BY  THE  COUNCII, 


PRIZE  FOR  STEEL. 

J 1.  The  Council  has  resolved  to  award  the  Gold 
I Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
I of  steel  suitable  for  general  engineering  purposes. 

, 2.  The  specimens  exhibited  must  include  a com- 

plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  with  his 
specimens  a statement  of  the  nature  of  the  tests 
he  has  applied  to  each  land  of  steel  submitted,  and 
give  the  results  of  such  tests. 

I 4.  The  samples  tested  are  to  bo  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  will  be  submitted  to  tests 
I should  the  Coimcil  consider  it  desirable. 

o.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
I torious. 

January,  1873. 


PEOCEEDINGS  OF  THE  SOCIETY. 

^ 

SIXTH  ORDINARY  MEETING. 

Wednesday,  January  15th,  1873,  Baron  Grant, 
D.L.,  E.S.A.,  M.E.I.,  in  the  chair. 

The  following  Candidates  were  proposed  for 
1 election  as  Members  of  the  Society  : — 

I Baines,  Harry  Cuthhert,  M.A.,  Slapton,  near  Dartmoor, 
I Devon. 

Blundell,  George  Thomas,  33,  Burdett-road,  E. 
Blandford,  Marquis  of,  Blenheim,  Woodstock. 

Browne,  R.  Mackley,  F.G.S.,  Northside,  St.  John’s, 
Sevenoaks. 

Browne,  William  Morgan,  F.R.G.S.,  Junior  Athenseum 
Club,  W. 

Corseadden,  John  F.,  24,  Holland-park,  W.,  and  33, 
Wellington-street,  Strand,  W.C. 

Foster,  William  Robert,  87,  Grange-road,  Bermondsey, 


Givry,  Victor,  23,  Old  Bond-street,  W. 

Hill,  Thomas  G.,  4,  Kensington-park-gardens,  W. 
Inglis,  Robert  William,  26,  Weighton-road,  South 
Fenge-park,  S.E. 

Knight,  Charles  Joseph,  7,  York-terrace,  N.W.,  and  14, 
Argyll-street,  W. 

Ladenil,  Morel,  13,  Camden-road,  N.W. 

Mannel,  Robert,  19,  St.  Dunstan’s-hill,  E.C. 

Mappin,  Walter  S.,  19,  Stanley-crescent,  Kensington- 
park-gardens,  W. 

Palmer,  Joseph,  F.R.G.S.,  the  Grammar  School,  Wells, 
Somerset. 

Stewart,  P.,  Middle  Temple,  E.C. 

Stewart,  Dr.  William,  23,  Sackville-street,  W . ; Cordon, 
Newburgh,  N.B.  ; and  Paraguay. 

Tilley,  Samuel,  10,  Finsbury-place  south,  E.C. 
Vallentin,  James,  55,  Cow  Cross-street,  E.C. 

Wheeler,  — , 4,  City-terrace,  Peterborough. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  this  Society  : — 

Bell,  George  William,  114,  Chancery-lane,  W.C. 
Carillon,  John  Wilson,  Wormhill,  Buxton,  Derbyshire. 
Corner,  William  Mead,  F.R..G.S.,  104,  Leadenhall- 
street.  E.C. 

Dowes,  William  Petitt,  Ashby-de-la-Zouch. 

Eliot,  Major-General  John,  Limpsfield,  Surrey. 
Goodenough,  Capt.  James,  R.N.,  United  Service  Club, 
S.W. 

Harj  er,  William  H.,  jun.,  Protestant  Grammar  School, 
New  Shoreham,  Sussex. 

Kirton,  John  W.  73  Belgrave-road,  Birmingham. 

Muir,  Edwin,  C.E.,  Canal  Wharf,  Rochdale. 

Neal,  John,  44,  46,  and  48,  Edgware-road,  W. 

Raiser,  L.,  5,  Hereford-square,  South  Kensington,  W. 
Russell,  Thomas,  Saracen  Foundry,  Glasgow. 

Sanford,  Percival,  8,  College-gardens,  Dulwich,  S.E. 
Yates,  Richard,  80,  Falmouth-road,  New  Kent-road 
S.E. 

The  Paper  read  was — • 

ON  THE  SULPHUR  DEPOSITS  OF 
KRISUVIK,  ICELAND. 

By  Charles  W Vincent,  F.C.S., 

The  canton  of  Krisuvik,  in  the  district  of  GuU- 
bringu,  in  the  south-west  corner  of  Iceland,  has 
long  attracted  great  interest,  on  account  of  its 
boiling  mud  cauldrons,  hot  springs,  and  above  all, 
its  “ living”  sulphur  mines ; these  are  all  ari’anged  in 
lines,  evidently  corresponding  to  the  great  volcanic 
diagonal  line  stretching  from  Cape  Eeykjanes  to 
the  Lake  of  Myvatn.  At  the  present  time  the 
greatest  amount  of  volcanic  activity  is  manifested 
at  the  southern  end  of  this  line,  in  the  district 
some  peculiarities  of  which  I now  propose  to  bring 
before  you. 

In  the  hist  century  it  was  the  northern  end  of  the 
volcanic  diagonal,  near  about  Myvatn,  where,  ac- 
cording to  the  Icelandic  records,  the  kmd  of  pseudo- 
volcanic  action  was  most  vigorous,  by  winch  the 
boiling  springs  are  set  in  operation  and  the  sulphur 
deposits  are  formed  ; but  a violent  eruption  of  the 
mud  volcano  Krabla,  to  a great  extent  buried  the 
then  active  strata  beneath  enormous  masses  of 
volcanic  mud  and  ashes,  so  that  the  energy  has 
been  probably  transferred  along  the  line  south- 
wards. 

The  Krisuvik  springs  are  in  a valley  beneath 
some  high  mountains  (see  plan  ; the  shadedportion 
represents  the  sulphur  beds  surrounding  the  active 
springs).  They  are  reached  by  a track,  so 
narrow  that  there  is  no  more  than  room  to 
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enable  borses  to  pass  along  it — across  the  brink 
and  along  the  side  of  a vast  hollow,  termed 
the  “ kettle.”  Following  this  rude  track,  the 
“ Kotilstip,”  the  summit  of  the  range  of  hdls,  is 
reached  which  overlooks  Krisuvik.  In  the  midst 
of  a green  and  extensive  morass,  interspersed  with 
a few  lakes,  are  cauldrons  of  boiling  mud,  some  of 
them  15  feet  in  diameter,  numberless  jets  of  steam, 
and  boiling  mud  issuing  from  the  ground,  in  many 
instances  to  the  height  of  six  or  eight  feet.  Sir 
George  Mackenzie  (who  was  accompanied  by  Sir 
Henry,  then  Doctor,  Holland,  now  the  President 
of  the  Eoyal  Institution),  in  his  justly-celebrated 
“ Travels  in  Iceland,  in  1810,”  gives  a vivid  word- 
picture  of  the  scene.  “ It  is  impossible,”  he  writes, 
‘ ‘ to  convey  adequate  ideas  of  the  wonders  of  its 
terrors.  The  sensation  of  a person,  even  of  firm 
nerves,  standing  on  a support  wliich  feebly  sustains 


him,  where  literally  fire  and  brimstone  are  in  in- 
cessant action,  having  before  his  eyes  tremendous 
proofs  of  what  is  going  on  beneath  him,  enveloped 
in  thick  vapours,  his  ears  stunned  with  thundering 
noises.  These  can  hardly  be  expressed  in  words, 
and  can  only  be  conceived  by  those  who  have  ex- 
perienced them.” 

The  photographs  which  I have  the  honour  to 
exhibit  are  many  of  them  taken  from  paintings 
made  on  the  spot  by  Mr.  Waller,  a nephew  of 
Prof.  Huxley,  who  certainly,  by  his  faculty  of 
close  and  accurate  observation,  does  great  credit 
to  his  distinguished  relative.  I have  obtained  from 
him  corroboration  of  many  facts  which,  though 
they  might  be  expected  to  be  noted  by  a chemist, 
or  physicist,  do  not  lie  within  the  ordinary  voca- 
tion of  an  artist. 

On  the  other  .side  of  the  mmmtains  subterranean 
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heat  is  also  manifested,  and  hot  springs^  accom- 
panied by  sulphur-beds,  are  also  found  ; but  they 
have  not  been  as  thoroughly  examined  as  those  in 
the  valley,  and  arc  represented  as  being  loss  active. 

Mr.  Seymour,  who  has  spent  many  months  at 
Krisuvik,  tells  me  that  the  sulphur  beds  on  this 
side  have  been  submerged  liy  the  clays  washed 
down  by  the  winter  rains,  and  are,  for  the  most 
part,  now  completely  overgrown  with  grass.  On 
digging  beneath  the  smlace,  however,  the  .sulphiu' 
earth  is  found  to  be  only  a short  distance  down, 
and  on  analysis  the  per-centage  of  sulphur  in  one 
bed,  1 16  yards  long,  running  iiji  the  .side  of  the 
mountain,  was  discovered  to  range  between  64  and 
65'5.  Here  the  earth  was  completely  cold,  and  all 
further  deposition  of  sulphur  appeared  to  have 
ceased. 


In  the  valley  itself  the  springs  are  not  always 
visible  at  the  surface,  being  so  completely  covered 
by  the  earth  that  it  is  only  by  piercing  through 
the  ciTist  of  indurated  sulphur  earth,  that  them 
presence  is  discovered.  Sometimes  the  explorer 
is  made  unpleasantly  aware  of  the  insecure  natm-e 
of  his  footing  by  falling  through,  and  thus  open- 
ing up  a fresh  thermal  spring.  The  late  Sir 
William  Hooker,  when  visiting  this  place,  in 
endeavouring  to  escape  a sudden  gust  of  strongly 
odorous  vapour,  jumped  into  a mass  of  semi- 
liquid hot  earth  and  sulphur — and  but  for  his 
jiresence  of  mind,  in  throwing  himself  flat  upon 
the  ground,  would  have  sunk  to  a considerable 
dejjth ; as  it  was,  the  difficulty  of  extricating  him- 
self was  very  considerable. 

The  surface  of  the  groimd  is  covered  in  many 
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places  with  a crust  of  two  to  three  feet  in  depth 
of  almost  pure  sirlphur  ; and  in  the  valley,  where 
the  steam  jets  are  protected  from  the  extreme 
violence  of  the  wind,  the  sulphur  is  deposited 
tolerably  evenly  over  the  whole  surface.  If  it 
were  not  for  the  ever-varying  direction  of  the 
wind,  the  sulphur  would,  Captain  Forbes  is  of 
opinion,  be  precipitated  in  regular  banks,  but  it 
hardly  ever  falls  for  twenty-four  hours  in  one 
direction,  the  wind  capriciously  distributing  the 
shower  m every  direction. 

It  has  been  suggested  by  those  who  wish  to 
utilise  the  immense  sulphur-producing  power  of 
this  wonder’ful  locality,  that  chambers  should  be 
erected  (Sir  George  Mackenzie),  or  walls  built  up 
(Dr.  Perldns),  by  which  means  the  force  of  the 
wind  being  broken,  the  sulphur  would  be  quietly 
floated  to  the  ground,  instead  of  being  carried  up 
the  sides  of  the  hills,  and  thus  more  widely 
distributed. 

With  little  variation  the  general  appearance 
of  the  “ solfataras  ” over  the  space  of  twenty-five 
miles  along  the  volcanic  diagonal  is  much  ahke  : 
an  elevation  about  two  feet  high  and  three  feet 
in  diameter,  which  is  composed  of  a dark-bluish 
black  viscid  clay,  forms  a complete  circle  round 
the  mouth  of  a medium-sized  spring.  The  water  is 
sometimes  quiescent,  and  sunk  about  two  feet 
within  the  aperture;  at  other  times  it  is  ejected, 
with  great  hissing  and  roai'ing  noise,  to  the  height 
of  from  five  to  eight  feet.  At  all  times  clouds  of 
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steam,  strongly  impregnated  with  sulphuretted 
hydrogen  and  sulphurous  acid  gas,  issue  from  the 
orifice,  both  of  which,  durmg  an  eruption  of  the 
water,  are  greatly  augmented  in  quantity.  From 
the  dark  coloured  and  elevated  margin  of  the 
fountain  the  yellow  crust  of  crystallised  sulphur 
extends  a great  distance  m every  direction. 
Columns  of  steam  ascend  from  numberless  points 
in  the  whole  district,  which  are  thus  impregnated  ; 
and  thus  it  is  that,  apparently  for  ages  past,  sulphur 
has  been  gradually  hea^jed  up  in  this  locality  till 
there  are  actually  hills,  which,  as  far  as  they  have 
yet  been  pierced,  show  sulphur  earth  to  be  then 
main  constituents.  Hence  they  have  acquired  the 
name  of  the  Sulphur  Mountains. 

The  soil  is  of  different  colours,  but  most  gener- 
ally white.  It  is,  in  the  vicinity  of  the  spriags,  a 
viscid  earth,  less  plastic  than  clay,  and  more 
readily  broken. 

When  excavations  are  made  into  this  earth,  it  is 
foimd  to  be  composed  of  multitudinous  layers,  of 
different  colours  or  shades  of  colour,  each  layer 
being  quite  distinctly  divi.sible  from  those  above 
and  below  it,  though  frequently  no  more  than  an 
inch  or  two  in  thiclmess. 


It  is  much  to  be  regretted  that  the  good  ex- 
ample set  by  Olafsen  and  Povelsen  of  investigating 
the  nature  of  the  earth’s  crust  roimd  about  the  solfa- 
taras, by  piercing  the  soil,  has  not  been  more 
frequently  carried  out.  In  the  summer  of  last 
year  one  of  the  suggestions  which  I made  for  the 
instmetion  of  an  expedition  to  this  place,  was  that 
boring  implements  should  be  taken  out  and  ex- 
tensively used  ; but  accident  prevented  the  neces- 
sary appliances  being  forthcoming  at  the  right 
time.  I believe,  however,  that  one  of  the  chief 
features  m the  expedition  which  is  to  set  out  in 
March,  will  be  the  thorough  examination,  to  as 
great  a depth  as  practicable,  of  the  strata  in 
various  parts  of  the  8rdphm’-valley. 

The  spring  chosen  by  Olafsen  and  Povelsen 
as  the  subject  of  their  first  experiment,  was 
one  which  had  made  its  appearance  since 
the  preceding  wirrter,  arrd  which  was  just 
beginning  to  be  srrrrounded  by  other  mud 
springs,  and  jets  of  steam.  The  grormd  was  still 
covered  -with  lovely  verdure,  and  charming  flowers 
were  abundant,  everr  at  the  very  verge  of  the 
cauldrorr  of  hideous  hue  and  odom-.  A short  dis- 
tance from  this  opening  they  established  their 
borirrg  apparatrrs.  The  seqirence  of  the  layers 
was  as  follows  : — • 

1 . Three  feet  of  reddish-brown  earth,  of  a fatty 
consistence — of  the  ordinary  temperatm’e  ; at  the 
bottom  heat  was  perceptible  to  the  touch. 

2.  Two  feet  of  a firmer  kind  of  earth,  nearly  the 
same  in  colour  as  the  first  layer,  unctuous  to  the 
touch. 

3.  One  foot  of  a lighter  kind  of  soil. 

4 . Five  feet  of  a very  fine  earth  of  different  colours, 
the  first  two  feet  bemg  veined  red  and  yellow,  with 
streaks  of  blue,  green,  red,  and  white  intermingled. 
The  lower  portion  of  this  earth  was  somewhat 
firmer  than  that  which  covered  it.  The  heat  of 
this  thick  bed  was  so  great  that  the  sod  extracted 
by  the  auger  could  not  be  handled  untd  it  had  been 
for  some  time  exposed  to  the  an. 

5.  One  foot  of  a compact  greyish  blue  earth. 

6.  In  tapping  this  bed,  which  was  4 ft.  9 in.  in 
thickness,  and  consequently  at  a depth  of  about  12 
feet,  water  was  first  met  with.  It  was  found  by 
comparison  that  the  level  of  the  water  in  the  bod- 
ing mud  sprmg  coincided  at  this  time  with  that  of 
the  water  thus  discovered.  The  heat  was  now  very 
great,  and  a constant  hissing  and  bubbling  could 
be  heard  as  proceeding  from  the  bottom  of  the  hole 
which  had  been  made. 

7.  Nine  inches  of  greyish  blue  earth. 

8.  One  foot  six  inches  of  a simdar  mictuous  earth, 
containing  many  smad  white  stones.  This  was  the 
hottest  layer  of  any  yet  pierced ; the  buzzmg, 
humming  noise  was  now  much  louder  than  before. 

9.  Throe  feet  of  the  same  kind  of  clay,  but  much 
harder  and  more  compact ; this  layer  was  also  fidl 
of  small,  round,  white  stones. 

10.  8ix  mches  of  a violet  tinged  earth,  very  greasy 
to  the  touch.  In  this  bed  the  heat  sensibly  di- 
minished. 

1 1 . One  foot  six  inches  of  red  and  blue  clay  inter- 
mingled. The  heat  continued  to  diminish  very  fast. 

12.  One  foot  of  reddish -looking  clay,  the  tem- 
perature remauiing  about  the  same. 

13.  Six  mches  of  yellow  and  red  clay. 

14.  One  foot  of  a greenish  colomed  earth,  much 
less  coherent  than  the  previous  layers.  Here  the 
heat  again  began  to  increase. 
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15.  One  foot  six  indies  of  blue  day,  filled  with 
small  pieces  of  white  tufa.  This  bed  was  much 
hotter  than  either  that  above  or  that  below  it. 

16.  One  foot  three  inches  of  soft  blue  clay. 

17.  Nine  inches  of  an  earth,  easily  pulverised 
when  dry,  which,  whilst  moist,  was  of  a violet 
colour ; on  exposure  to  the  air,  however,  this 
rapidly  changed  to  a chocolate  brown.  The  heat 
was  again  augmented  as  the  centre  of  the  bed  was 
approached. 

At  thirty-two  feet  the  full  length  of  the  boring 
implements  was  used  up ; but  from  the  set  of  the 
country  in  the  vicinity,  the  experimenters  believed 
they  were  close  upon  basaltic  rock,  when  the  heat 
probably  ceased. 

In  digging  for  the  peculiar  kind  of  brown  coal 
which  they  call  “ surturbrand  ” (a  kind  of  fuel  very 
much  resembling  Irish  bog-oak,  which  can  be  used 
for  like  purposes),  the  inhabitants  frequently  go  as 
deep  as  28  feet.  They  report  that  before  reaching 
this  depth  they  frequently  j>ass  through  three  or 
four  beds  of  blue,  yellow,  and  brown  clay,  and 
almost  invariably  find  that  the  layers  of  blue 
clay  are  much  hotter  than  any  of  the  other 
strata. 

A second  trial  of  the  soil  was  made  in  the  neigh- 
bourhood of  some  recent  springs,  further  to  the 
the  east.  The  activity  of  the  agencies  at  work 
here  appeared  to  be  greater  than  in  the  former 
case,  and  to  have  been  longer  in  operation.  The 
■whole  surface  was  thickly  covered  with  sulphur,  in 
a finely- divided  state  ; there  was  much  gyqjsuin, 
and  a large  effiorescence  of  feathery  alum.  Thoii- 
sands  of  very  minute  holes  were  discoverable  on 
close  examination,  through  which  continuous  jets 
of  steam,  sulphuretted  hydrogen  and  sulphurous 
acid  gases  were  emitted. 

An  attempt  was  made  to  dig  with  spades  ; hut 
the  soil  was  found  to  be  so  hot,  whilst  the  footing 
was  at  the  same  time  so  insecure,  that  it  coidd  not 
be  isersisted  in.  A spot  some  distance  further  off 
was  therefore  jsitched  upon,  where  the  earth  was 
firmer  and  colder.  The  borer  pierced  through 
six  feet  of  blue  clay  with  great  facility,  the 
lowest  portion  being  extremely  hot.  After  this 
depth  the  earth  became  rapidly  softer,  at  the 
depth  of  7 feet  the  same  peculiar  bubbling 
noise  before  noticed  wn.s  heard.  Continuing  to 
bore,  the  bottom  of  the  hole  appeared  to  be  in  a 
state  of  ebullition,  a boiling  liquid  being  ejected 
in  the  narrow  space  around  the  handle  of  the 
augur  with  extraordinary  violence,  and  no  sooner 
was  the  tool  withdra\vn  than  a thick  black  fluid 
was  ejected  from  the  orifice  to  the  heighi.  of  several 
feet.  A short  time  afterwards  the  jet  ceased,  the 
subterranean  fire  appeared  to  have  expended  its 
fury,  but  it  soon  recommenced  with  redoubled 
activity  to  dart  forth  fresh  jets  of  steam  and  black, 
muddy  water,  continuing  to  boil  and  dance  with 
but  slight  intermission.  It  a.pjceared,  therefore, 
evident  that  the  result  of  this  ex]^^)ei-iment  was  the 
prematur(3  formation  of  a fresh  hot  spring,  which 
would  otherwise  have  been,  peiliaps,  a consider- 
able time  in  forcing  its  way  to  tlio  surface. 

It  is  somewhat  to  bo  regretted  that  no  one  amongst 
the  numerous  eminent  men,  men  accustomed  to 
experimental  investigations  and  acute  observers, 
who  have  since  traversed  this  region,  should  have 
investigated  the  question  of  the  origin  of  those  hot 
spiruigs  and  sulphur  deposits  from  the  point  of 


view  which  was  thus  displayed  by  these  careful 
and  painstaking  philosophers. 

The  phlogistic  theory  being  generally  accepted 
in  their  day,  and  the  chemistry  of  the  earths  and 
metals  being  in  a very  undeveloped  state,  we  can- 
not now  accept  to  its  full  extent  the  explanation 
they  put  forth  of  these  phenomena  ; but  the  facts 
they  disclose  appear  to  me  to  be  of  the  highest 
value,  and  to  afford  a clue  which,  if  care- 
fully followed,  may  lead  to  discoveries  of  much 
importance  in  the  domain  of  volcanic  energy. 

The  conclusion  they  drew  from  their  investiga- 
tion is,  that  the  hidden  fires  of  Iceland  dwell  in  the 
crust  of  the  earth,  and  not  in  its  interior  ; that  the 
boiling  springs  and  the  mud  cauldrons  certainly 
do  not  derive  then’  heat  from  the  depths  of  our 
globe,  but  that  the  fire  which  nourishes  them  is  to 
bo  found  frequently  at  only  a few  feet  below  the 
surface,  in  fermenting  matters,  which  are  de- 
posited in  certain  strata. 

By  their  theory  the  gases  from  the  more  central 
parts  of  the  earth  penetrate  these  beds  by  sub- 
terranean channels,  and  so  set  up  the  chemical 
action,  producing  fermentation  and  heat,  these 
channels  also  forming  the  means  of  inter-commu- 
nication between  the  separate  sites  of  activity,  and 
equalising  and  transferring  pressure. 

To  return  to  their  facts.  They  further  observed 
that  the  heat  is  invariably  found  to  be  greatest  in 
the  blue  and  blueish-grey  earth  ; that  these 
earths  almost  always  contaui  sulphuric  acid : 
that  they  contain  also  sulphur,  iron,  alum,  and 
gypsum ; and  lastly,  that  finely- divided  particles 
of  brass-coloured  pyrites  are  visible  throughout 
the  whole  of  the  beds  when  heat  exists. 

Sulphuric  acid  is  found  in  the  hot  beds  above 
and  below  that  which  is  the  hottest,  but  this  latter 
manifests  no  acidity  that  is  sensible  to  the  taste. 

Sulphuretted  hydrogen  is  continually  evolved 
from  the  clays  containing  the  brass-coloured 
pyrites.  Silver  coins  dropped  into  a hole  made  in 
these  strata  become  rapidly  reddened,  and  brass 
becomes  quite  black  if  held  over  it  for  a short 
time. 

Lastly,  not  only  does  the  heat  increase  and 
diminish  in  various  successive  layers  of  the  earth, 
in  the  neighbourhood  of  the  active  springs,  but 
the  locality  of  the  heat,  as  might  be  expected 
from  their  previous  observations,  travels  veiy  con- 
siderably in  different  years. 

The  solfatara  of  Krisuvik,  with  the  mountains 
about  it,  is  .shown  in  the  accompanying  sketch  by 
M.  Eugene  Roberts.  It  appears  from  afar  to 
occupy  the  place  of  an  ancient  crater,  but,  as  we 
have  already  seen,  it  is  not  near  the  crater,  about 
tlie  centre  of  the  drawing,  but  at  a considerable 
distance  from  the  old  volcanic  centre,  that  the 
thermal  S2)rings  and  sulj^hurous  exhalations  have 
their  ^iresent  origm. 

Wherever  they  may  have  been  pre'viously,  the 
S2‘»riugs  are  now  situated  between  two  mountains, 
the  one  Badstofer,  on  the  right,  originally  com- 
posed of  lava,  the  other,  Vesturh.als,  on  the  left, 
of  basaltic  formation.  Both,  by  the  action  of  the 
thermal  .springs,  are  undergouig  a process  of  dis- 
integration and  reconstruction. 

The  kind  of  hills  which  form  the  solfataras,  q)ro- 
jierly  so  called,  increase  in  extent  day  by  day; 
by  the  addition  to  the  disintegrated  rock  of  sul- 
j)hur  and  of  sulphurous  and  sulphuric  acids. 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  January  17,  1873, 


141 


The  yellow  sulphur  earth  contains  about  four 
per  cent,  of  free  sulphuric  acids  ; sometimes  a little 
free  hydrochloric  acid,  and  a variety  of  sulphates, 
as  might  be  supposed.  Treated  with  distilled 
water,  the  filtered  solution  reddens  litmus  strongly; 
on  addition  of  acetate  of  lead  a flocculent  pre- 
cipitate is  prodriced,  which,  when  heated  with 
carbon,  disengages  sulphurous  acid. 

The  sulphur  is  found  in  many  different  conditions, 
but  for  the  most  part  in  the  same  finely-divided, 
whitish-yellow  form  in  which  it  is  precipitated 
from  sulphuretted  hydrogen  solutions.  Where 
it  assumes  other  states,  crystallised  in  tears  on 
the  surface  of  the  rooks,  or  coagulated  in  veins,  it 
is  on  account  of  its  having  undergone  subsequent 
heating.  Of  its  primary  oidgin  by  the  decomposition 
of  sulphuretted  hydrogen,  there  is  in  my  opinion 
no  doubt. 


Prof.  Bunsen  vi, sited  Krisuvik  in  184.5  ; his 
opinion  is  that  sulphurous  acid  is  evolved  from  the 
earth’s  interior,  which,  oxidised  either  at  the 
surface  by  the  atmosphere,  or  at  subterranean 
depths  by  atmospheric  oxygen  dissolved  in  cold 
water,  is  converted  into  sulphuric  acid.  The  sul- 
phuric acid  thus  generated  is  diffused  among  the 
constituents  of  the  decomposed  beds.  This  process 
represents  the  first  stage  of  the  fumerole  action, 
which  is  manifested  in  the  namar  or  solfatara  of 
Krisuvik. 

Sulphur  is  now  generally  regarded  as  emanating 
from  the  stage  of  intermittent  lethargy  of  a volcano, 
and  the  sulphides  of  iron,  copper,  arsenic,  zinc, 
selenium,  &c.,  fall  in  the  same  category  as  sulphur  ; 
they  are  secondarj^  not  primary,  formations.  In 
the  stage  further  off  we  have  the  host  of  sulphates 
produced  by  the  oxidation  of  the  sulphur  into  sul- 


phuric acid,  and  its  subsequent  reaction  on  the 
metals  and  earths  with  which  it  becomes  associated. 

The  description  of  the  Sicilian  sulphur  beds 
coincides  so  very  exactly  with  that  of  the  Icelandic 
mines,  that  one  might  pass  very  well  for  the  other. 
D’Aubigny  pictures  nearly  the  whole  of  the 
central  portion  of  Sicily  as  being  occTipied  by  <a 
vast  bed  of  blue  clay  or  marl,  in  which  are 
numerous  and  thick  bods  of  gjqDsum  and  sulphur, 
and  a combination  of  this  mineral  with  iron  and 
copper.  The  natural  process  by  which  they  have 
been  formed  must,  I think,  be  the  same  iii  each 
case.  At  Ki-isuvik  cojiper  has  been  found  only  in 
small  quantities,  but  that  is  probably  because  it 
has  not  been  sought  for  below  the  surface.  Car- 
bonate of  copper,  associated  with  sulphate  of  lime, 
is  of  frequent  occurrence,  and  native  copper  has 
to  a limited  extent  been  discovered. 

A district  in  America,  very  .similar  in  most  of  its 
I characteristics,  has  recently  been  explored.  The 


groat  hot-spring  region  of  the  sources  of  the  Yellow- 
stone and  Missouri  rivers,  in  the  United  States,  has, 
on  accoant  of  the  wonderful  natural  phenomena 
there  manifested,  been  set  apart  by  the  United 
States  Congress  as  a great  national  park  for  all 
time. 

The  whole  of  this  district  is  covered  with  rocks 
of  volcanic  origin  of  comparatively  modern  date. 
At  present  there  are  no  signs  of  direct  volcanic 
action  going  on,  but  the  secondary  kind  of  action, 
resulting  probably  as  at  Krisuvik,  from  the  disin- 
tegration and  decomposition  of  beds  of  volcanic 
origin,  is  in  full  progress.  Boiling  springs,  mud- 
cauldrons  and  geysers  are  found  in  all  parts  of 
the  region,  and  the  description  given  by  Mr.  V. 
Hayden,  of  the  Yellowstone-lake  and  its  vicinity, 
in  every  respect  coincides  vdth  those  of  the  geysers, 
mud-cauldrons  and  hot-springs  of  Iceland. 

In  all  cases  there  was  found  to  be  free  access  of 
water ; free  sulphur  was  widely  dispersed,  and  the 


I 
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steam -jets  were  invaiiably  accompanied  by  large 
quantities  of  sulphuretted  hydrogen.  The  subter- 
ranean action  m this  country  does  not  appear  to 
have  continued  long  enough  to  produce  beds  of 
sulphur  and  sulphur  earths,  but  has,  nevertheless, 
been  of  sufihciently  long  standing  to  build  up  geyser 
tubes  of  so  great  a length  that  the  internal  pres- 
sure has  formed  other  vents,  rather  than  lift  the 
immense  column  of  water  above  it. 

The  water  of  the  springs  contams  sulphuretted 
hydi'ogcn,  lime,  soda,  alumina  and  a slight  amount 
of  magnesia ; some  of  these  are  only  occasionally 
at  the  boiling  point,  and  these,  when  the  tempera- 
ture is  reduced  below  150°  Fahr.,  deposit  great 
quantities  of  the  sesquioxide  of  h-on,  which  lines  the 
insides  of  the  funnels,  and  covers  the  surface  of 
the  ground  wherever  the  water  Hows.  If  the  re- 
action consists  in  the  decomposition  of  iron  pyrites, 
and  the  sulphur  is  carried  sufficiently  far  off  to 
prevent  its  re-combination  with  the  iron  to  form 
iron  sulphate,  the  formation  of  then-on  sesquioxide 
is  ftdly  accounted  for. 

As  a rule,  the  groups  of  hot  springs  are,  as  in 
Iceland,  in  the  lower  valleys,  and  either  along  the 
margins  of  streams,  or  nearly  on  a level  with  then.  [ 
The  grand  area  where  they  occur  is  within  the 
drainage  of  the  Yellowstone,  where  a space  of  40 
miles  in  length  with  an  average  width  of  15  miles, 
is  either  at  the  present  time,  or  has  been  in  the 
past,  occupied  by  hot  springs. 

That  the  quantity  of  sulphuric  acid  here  pro- 
duced is  very  large,  is  proved  by  the  immense 
quantity  of  alum  which  is  found,  for  the  streams,  j 
the  mud,  the  earth  are  thoroughly  impregnated  with  , 
it.  The  funnel-shaped  craters  from  which  the 
boiling  mud  is  ejected,  are  so  similar  to  those  of 
Krisuvik  that  the  figure  on  i>age  139  will  answer 
for  both  places.  The  circular  rim  varies  from  a few 
inches  to  several  feet  hr  diameter.  Sometimes  these  [ 
are  clustered  close  together,  yet  each  one  being- 
separate  and  distinct  from  the  others. 

The  foregoing  are  the  most  prominent  facts  con- 
nected with  the  development  of  sulphur  from 
the  earth  in  the  elementary  state.  The  full  exjjlana- 
tion  of  all  the  phenomena  accompanying  it  appears 
to  me  to  be  the  key  by  which  the  great  secret  of  vol- 
canic energy  may  be  ultimately  unlocked.  At  present 
it  appears  to  be  doubtfid  whether  the  sulphur  re- 
sielts  from  the  decomposition  of  metallic  sulphides, 
by  heat  and  water  combined,  or  by  sulphuric  acid 
formed  by  the  oxidation  of  srdphurous  acid.  In 
the  one  case,  the  whole  action  is  so  far  -within  our 
reach,  that  it  should  not  be  an  insurmountable 
difficulty  to  establish  the  point  as  to  whether  the 
whole  action  does  not  depend  on  the  percolation 
of  water  into  beds  of  p^u-ites  surrounded  by  other 
beds  which  are  non-conductors  of  heat. 

The  other  -view,  -viz.,  that  the  sulphur  proceeds 
as  suljjlnirous  acid  from  a lower  depth,  is  on  account 
of  the  more  complicated  action  reqim-ed,  far  from 
being  as  satisfactory  to  my  mind  as  the  more  * 
simple  supposition  above. 

Until  boring  experiments  have  been  made,  con- 
ducted with  great  care,  and  to  considerable  depths, 
no  positive  conclusion  can  be  arrived  at.  It  is  also 
an  element  in  the  question  of  much  importance,  to 
discover  whether  the  beds  penetrated  by  the 
water  are  already  heated,  whether  the  water  is 
heated  before  it  reaches  the  sulphur-bearing 
strata  (the  clays  containing  pyrites),  or  whether 


both  are  not  alike  cold  till  they  have  been  for  .some 
time  in  contact. 

Less  than  a quarter  of  a mile  from  the  hot  springs 
is  a lake,  Geslravatn,  formed  by  the  filling  up  of  an 
extinct  crater.  This  the  inhabitants  describe  as  being 
fathomless  (Mr.  Seymour,  last  year,  found  no 
bottom  at  five  and  twenty  fathoms).  The  depth 
is,  at  any  rate,  very  considerable.  Although  so 
close  to  a spot  where  the  ground  is,  even  at  the 
surface,  scorching  to  the  feet,  the  water  in  this 
lake  is  ice-cold.  Sir  George  Mackenzie  also  re- 
marked a somewhat  similar  fact.  On  the  side  of 
the  sulphur  mountain,  amidst  the  seething,  steam- 
ing hills  of  almost  burning  earth,  a spring  of 
clear  cold  water  was  met  with.  To  my  mind  these 
facts  are  most  in  accordance  with  the  -view  that 
the  action  is  local  and  self-dependent. 

The  Krisu-vik  sulphur  mines  have  been  worked 
at  vai-ious  times,  but  want  of  proper  roads,  and 
ignorance  of  the  proper  method  of  extracting  and 
refining  the  sidphur,  have  prevented  their  proper 
development.  The  Sicilian  mines  can  be  worked 
at  a considerable  profit,  where,  more  than  390 
feet  below  the  surface,  beds  are  met  with  con- 
taining only  15  per  cent,  of  sulphur.  At  Krisu-vik, 
absolutely  on  the  surface,  clays  are  met  -with 
which  contam  from  15  to  90  per  cent,  of  sulphur. 
Under  proper  and  careful  super-vision  their  future 
should  be  prosperous. 

Two  German  gentlemen,  under  the  auspices  of 
the  Danish  government,  worked  these  mines  in 
the  early  part  of  the  last  century,  and  so 
much  was  exported  to  Copenhagen  during  the 
time  the  excavations  were  carried  on,  that  a 
sufficiently  large  stock  was  laid  up  to  serve  the 
consumption  of  Denmark  and  Norway  from  1729 
to  1753. 

Horrebow  describes  the  sulphur  mines  as  being 
actively  worked  from  1722  to  1728,  to  the  great 
advantage  of  the  inhabitants,  who  reaped  much 
profit  from  its  extraction. 

By  his  account  of  their  mode  of  prosecuting  this 
enterprise,  the  sulphur  does  not  apj>ear  to  have 
been  refined  in  the  island,  but  exported  in  its  crude 
state.  The  less  active  mines  were  chosen  for 
cutting  into.  He  says  : — There  is  always  a layer 
of  barren  earth  upon  the  sulphm-,  which  is  of 
several  colours,  white,  yellow,  green,  red  and  blue. 
When  this  is  removed  the  sidphur  earth  is  dis- 
covered, and  may  be  taken  up  with  shovels.  By 
digging  three  feet  down  the  sulphur  is  found  in 
jiroper  order.  They  seldom  dig  deeper,  because 
the  place  is  generally  too  hot,  and  requires  too 
much  labom-,  also  because  sulphur  may  be  had 
at  an  easier  rate,  and  in  greater  j^Fnly,  in  the 
projier  places.  Fourscore  horses  may  be  loaded  hi 
an  hour’s  time,  each  horse  carrying  250  pounds 
weight.  The  best  veins  of  sulphur  are  known  by  a 
kind  of  bank  or  rising  in  the  ground,  which  is 
cracked  in  the  middle.  From  hence  a thick 
vapour  issues,  and  a greater  heat  is  felt  than  in 
any  other  part.  These  are  the  places  they  choose 
for  digghig,  and  after  removing  a layer  or  two  of 
earth,  they  come  to  the  sulphm-,  which  they  find  best 
just  under  the  rising  of  the  ground,  when  it  (the 
sulphur)  looks  just  like  sugar  candy.  The  farther 
from  the  middle  of  the  bank  the  more  it  crmnbles, 
at  last  appearing  as  mere  dust.  But  the  middle  of 
the  bank  is  an  entire  hard  lump,  and  is  -with  diffi- 
culty broken  through.  The  brimstone,  when  first 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  January-  17,  1873. 


113 


taken  out,  is  so  hot  that  it  can  hardly  be  handled, 
but  grows  cooler  by  degrees. 

In  two  or  three  years  these  veins  are  again  filled 
with  srdphur.  The  death  of  the  person  at  Copen- 
hagen who  had  the  sole  and  exclusive  privilege  of 
exporting  srdphur  from  Iceland  put  an  end  to 
what  had  promised  to  be  a very  thriving  industry, 
The  inhabitants  continued  to  collect  the  sulphur 
earth  for  some  time  after  its  exportation  had 
ceased  ; and  many  of  them  lost  considerably  by  it, 
large  quantities  having  been  gathered  which  they 
were  never  able  to  dispose  of. 

According  to  Dr.  Perkins,  the  sulphur  mines  were 
again  worked  by  the  Danish  Government  for  fifteen 
years,  but  the  method  of  purifymg  adopted  was 
very  imperfect.  The  sulphur  earth  was  heated  in 
iron  boilers,  and  when  the  sulphur  was  melted  fish 
oil  was  added,  and  the  whole  mass  stirred  up.  On 
allowing  the  mixture  to  stand  for  a time,  the  earthy 
matter  formed  a soaj)  on  the  top  of  the  molten 
mass  ; this  being  removed,  tolerably  pure  sulphur 
remained  behind. 

In  1832,  these  mines  were  visited  by  K.  von 
ISTidda,  the  celebrated  geologist,  by  whose  advice 
a Danish  merchant,  named  Kruntynon,  purchased 
them.  He  only  worked  them  for  a short  period. 
'The  srdphur  earth  was  collected  without  much 
regard  being  paid  to  the  relative  richness  of  the 
beds.  It  was  taken  on  the  backs  of  horses  to 
Havnafiord,  and  thence  shipjred  to  Copenhagen. 
The  cost  of  transport  brought  the  srdphur  to  too 
high  a price  to  reirder  the  undertaking  successful. 

In  1857,  political  matters  caused  the  atteirtion  of 
her  Majesty’s  governnrent  to  be  dhected  to  finding 
a new  source  of  sulphur  supply.  Commander 
J.  E.  Commerell,  of  her  Majesty’s  ship  Snake,  was 
sent  to  Iceland  by  the  Lords  Commissioners  of  the 
Admhalty,  to  visit  and  report  rrpoir  the  capabilities 
of  the  mines  of  Krisuvik  and  Husavik.  He  found 
that  the  nearest  safe  port  to  the  Krisrrvik  beds  was 
Havnafiord ; this  irort  is  14  miles  from  the  sul- 
phur beds  by  the  preseirt  roads,  and  nine  miles 
from  Eeikjavik.  The  harbour  is  well  sheltered, 
with  good  anchorage  of  seven  or  eight  fathoms 
three  cables  length  from  the  beach  ; it  at  present 
enjoys  as  much  traffic  as  Eeikjavik.  The  road  from 
•Kifisuvik  might  be  much  shortened,  and  a tramway 
might  also  be  laid  down.  During  the  past  year  a 
survey  has  been  made  and  plans  drawn  for  a rail- 
way  or  tramway  to  Havnafiord. 

The  actual  extent  of  the  sulphur  beds  it  is  quite 
impossible  to  calculate ; 47  have  been  already  dis- 
covered. The  deposit  of  sulphur  Commander  Com- 
merell XJersonally  saw  he  describes  as  amounting  to 
many  thousands  of  tons,  and,  all  the  mines  being- 
in  what  is  called  a “li-ring”  state,  the  sulphur  taken 
away  is  reproduced  in  two  or  three  years.  He 
considers  that  sulphur  in  a pure  state  could  be 
shiirped  at  Ha-mafiord  for  £1  per  ton. 

The  sulphur  at  Myvatn,  though  great  in  quantity, 
is,  he  considers,  at  too  great  a distance  from  a 
port  of  embarkation  to  permit  its  extraction  being 
carried  on  with  any  chance  of  competing  with  that 
from  the  Krisuvik  mines. 

No  further  steps  were  taken  in  the  matter  by 
the  British  Government,  the  political  complications 
which  led  to  the  expedition  having  been  removed ; 
but  the  attention  of  English  merchants  having  been 
drawn  to  these  rich  deposits  by  the  highly  favour- 
able character  of  Commander  Commerell’s  remarks, 


renewed  attempts  are  being  made  to  render  com- 
mercially available  the  immense  sulphur-producing 
power  which  the  Krisu-rik  solfatares  rmdoubtedly 
possess.  To  some  of  these  gentlemen  I am  greatly 
indebted  for  much  valuable  information,  put  at  my 
disiDOsal  for  the  purposes  of  this  paper,  and  amongst 
them  I have  specially  to  tender  my  thanks  to  Mr. 
Eamsdale  and  Messrs.  Thome,  of  Gracechurch- 
street,  and  particularly  for  the  use  of  numerous 
and  carefully-selected  samples  of  the  sulphm-  earths 
which  were  freely  jdaced  at  my  disposal.  These 
samples  I hope  to  make  the  subject  of  a future 
paper. 

Since  writing  the  foregoing  paper,  I mentioned, 
in  the  course  of  conversation  with  Sir  Henry 
Holland,  the  conclusions  which  are  derived  from  the 
examination  of  all  the  trustworthy  facts  relating 
to  the  sulphur  deposits.  This  led  him  to  examine 
entries  in  his  unpublished  diary,  made  at  Krisu-vik 
in  1810.  The  theory  which  he  then  conceived  so 
thoroughly  agrees  with  all  that  has  been  learnt 
respecting  the  phenomena  m question,  that  I, 
with  his  kind  permission,  print  an  extract  from 
his  note  book : — ■ 

“ The  theory  of  these  sulphureous  springs  (if 
springs  they  may  be  termed)  at  Krisuvik  is  an  in- 
teresting object  of  inquiry.  They  are  situated  in  a 
country  decidedly  of  volcanic  origin.  The  high 
ground  on  which  they  appear  is  composed  prmcipally 
of  the  conglomerate  or  volcanic  tufa,  which  has 
before  been  noticed.  The  som-ce  of  the  heat  which 
can  generate  permanently  so  enormous  a quantity 
of  steam  must,  doubtless,  reside  below  this  rock ; 
whether  it  be  the  same  which  produces  the  vol- 
canic phenomena  may  be  doubted,  at  least  if  the 
Wernerian  theory  of  volcanoes  be  admitted.  It 
certainly  seems  most  probable  that  the  appearances 
depend  upon  the  action  of  water  on  vast  beds  of 
pyrites.  The  heatproduced  by  this  action  is  sufficient 
to  raise  an  additional  quantity  of  water  in  the 
form  of  steam,  which  makes  its  way  to  the  surface, 
and  is  there  emitted  through  the  different  clefts  ui 
the  rocks.  The  sulphates  of  lime  and  alumina, 
appearing  upon  the  surface,  are  doubtless  produced, 
in  process  of  time,  by  these  operations.  In  corro- 
boration of  this  view  it  may  be  observed,  that  the 
quantity  of  steam  issuing  from  the  springs  at 
Krisuvik  is  always  greater  after  a long  continuance 
of  wet  weather,  and  that  whenever  earthquakes 
occur  on  this  spot  it  is  during  the  prevalence  of 
weather  of  this  kind.” 

The  learned  and  now  aged  author  expressed 
the  highest  gratification  that  the  views  which  he 
formed  at  22  years  of  age  should  possess  so  much 
value  so  many  years  after. 


At  the  conclusion  of  the  paper, 

The  Chairman  called  on  any  gentleman  present  who 
might  have  any  remarks  to  make  on  the  subject,  but,  as 
no  one  responded,  he  at  once  proceeded  to  propose  a vote 
of  thanks  to  Mr.  Vincent  for  his  able  and  instructive 
paper. 

The  vote  having  been  unanimously  passed,  the  meeting 
was  dissolved. 


During  the  reading  of  the  paper  Mr.  Vincent  illustrated 
his  subject  by  several  experiments  showing  how  the 
deposition  of  sulphur  might  have  been  effected.  He 
also  showed  a spectrum  obtained  by  burning  some  of  the 
sulphur  earth,  and  it  appeared  that  the  thallium  line 
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became  visible  in  the  spectrum.  Specimens  of  the  various 
sulphur-yielding  earths  from  Iceland  were  exhibited,  and 
Dr.  Clement  Le  Neve  Foster  showed  samples  from  the 
Ita  ian  sulphur  districts. 


CANTOR  LECTURES. 

The  fourth  lecture  of  the  first  course  of  Cantor 
Lectures  for  the  present  Session,  “On  the  Practical 
Applications  of  Optics  to  the  Arts  and  Manu- 
factures, and  to  Medicine,”  was  delivered  on 
Monday,  Dec.  16th,  by  C.  Meymott  Tidy,  Esq.. 
M.B.,  Joint  Lecturer  on  Chemistry,  and  Professor 
of  Medical  Jurisprudence  at  the  London  Hospital. 
The  Lecturer  said  : — 

The  question  must  have  occurred  to  many  of  us — 
What  is  light  ? We  know  its  effects,  but  can  we 
explain  its  origin?  By  Newton’s  powerful  support,  for 
a long  time  the  creed  of  scientists  was  the  theory 
of  emission.  This  was  their  idea  : — Light  was  the 
emanation  of  an  imponderable  substance,  of  extreme 
tenuity,  shot  out,  as  a cannon-ball  from  the  cannon’s 
mouth,  from  the  source.  To  accept  this  theory, 
you  must  believe  that  light  is  material.  It  is  strange 
to  think  how  one  who  was  so  eminent  an  experimenter, 
so  accurate  a worker,  so  marvellous  a thinker,  could 
have  been  the  disciple  of  an  old  theory,  one  utterly 
destitute  of  an  experiment  in  its  support,  and  so  ardent 
a disciple,  moreover,  that  at  last  we  are  tempted  to  regard 
him  as  its  apostle.  The  theory  of  undulation  has  this 
great  argument  in  its  support,  that  the  phenomena  of 
light  are  explicable  upon  a mechanism  similar  to  that 
by  which  the  vibrations  of  elastic  media  are  known  to  be 
propagated.  It  supposes  the  existence  of  an  ether, 
filling  all  space  and  all  material  interstices.  The  vibra- 
tion of  this  ether  constitutes  light.  This  theory  is  almost 
universally  received  at  the  present  time.  I cannot,  of  | 
course,  show  you  the  vibrations  of  this  ether,  but  in  the  ^ 
case  of  sounding  bodies — and  there  is  a close  analogy  1 
between  light  and  sound — these  peculiar  motions  are,  in  I 
a way,  traceable  even  by  the  eye.  I 

I want,  if  I can,  to  make  this  idea  of  undulation — wave  j 
motion — clear  to  you.  1 have  here  a tuning-fork — a very 
ordinary  one — upon  a resonant  case.  If  I strike  it,  you 
can  all  hear  it  sounding.  Ihaveplacedupon  ita  little  piece 
of  zinc-foil,  which  is  cut  to  a point.  Then  I have  here  a 
piece  of  glass,  blackened  by  being  held  over  a candle  flame. 
Now,  the  mechanism  of  a sounding-fork  is  perfectly 
simple.  When  a tuning-fork  sounds,  in  the  first  instant 
the  prongs  are  within  their  natural  limits,  in  the  next 
instant  they  are  outside  their  natural  limits.  If,  then, 
whilst  this  tuning-fork  is  sounding,  I draw  the  piece  of 
zinc-foil  attached  to  one  of  the  prongs  rapidly  along  this 
blackened  glass,  I shall  produces  magnificently  wavy  line; 
In  order  to  show  the  effect,  I will,  after  doing  so,  put  the 
glass  into  the  lantern,  and  throw  the  picture  of  it  on  the 
screen  by  means  of  the  lime  light.  You  see  the  wavy  line 
that  I have  thus  produced  I want  you  to  imagine  this  to 
illustrate  the  light  wave,  although  of  course  it  repre- 
sents a sound  wave.  Now,  let  me  explain  that  when 
sound  travels  from  the  source  of  sound  to  the  ear,  the  air 
particle  does  not  travel ; it  is  only  the  force  that  travels. 
If  jmu  are  out  in  a boat  you  say,  “ here  is  a wave  coming,” 
but  the  particles  of  water  do  not  move,  it  is  the  force 
that  moves.  One  particle  communicates  its  force  to  its 
counter  particle,  and  so  the  force  travels  on  and  on.  If 
we  were  to  examine  the  water  wave,  we  should  find  that 
the  motion  of  the  particles  of  water  was  up  and  down, 
whilst  the  passage  of  the  force  was  in  a wavy  line, 
such  as  is  represented  on  this  diagram.  What  I want 
you  to  see  is,  that  the  motion  of  a wave  is  the  motion 
of  force,  and  not  the  motion  of  a particle. 


Now,  let  us  study  those  undulations  a little  further,  for 
what  I am  drawing  your  attention  to  with  respect  to 
sound  and  water  is  equally  true,  I believe,  of  the  waves 
of  light.  You  throw  a stone  into  water,  and  you 
know  those  magnificent  series  of  rings  that  result — the 
little  waves  produced  by  the  stone  falling  upon  the 
surface.  They  are  constituted  by  depressions  and  little 
ridges  in  the  water.  We  call  them  crests  and  furrows, 
and  a wave  we  may  regard  as  constituted  of  a crest  and  a 
furrow.  Let  me  put  that  to  you  clearly,  because  it  is  only 
in  England  that  we  regard  a wave  as  made  up  of  both 
crest  and  furrow.  We  speak  of  so  many  vibrations  being 
necessar}^  to  produce  a given  note,  but  on  the  Continent 
they  would  speak  of  just  double  the  number  of  vibrations, 
because  there  the  crest  is  regarded  as  a wave  and  the  fur- 
row as  a wave ; therefore  one  of  our  waves  would  by  them 
he  regarded  as  two.  Our  stone,  then,  is  the  source  of 
these  little  rings.  Let  us  throw  a second  stone  in,  at  a 
little  distance  from  the  first.  That  will  produce  a second 
series  of  rings,  and  rings  will  come  across  rings.  But  there 
is  no  real  antagonism  between  these  two  sets  of  waves. 
Nature  has  quite  settled  what  should  happen  with  them 
beforehand.  Let  a crest  of  one  series  of  waves  come  across 
the  crest  of  another  series  of  waves,  and  the  crest  is 
heightened.  And  the  same  is  true  of  the  furrows.  If 
furrow  comes  across  furrow,  the  furrow  is  deepened. 

But  supposing  a furrow  comes  across  a crest,  what 
then  ? Why  this  happens,  that  the  surface  is  equalised. 
This  is  an  unalterable  law  of  wave  motion.  I have  re- 
presented it  in  a diagram  here,  where  you  see  crest  coming 
across  crest,  and  furrow  across  furrow. 

This  law  is  not  confined  to  water  waves  ; it  also  finds 
its  counterpart  in  sound  waves.  In  the  case  of  sound 
waves,  we  have  a series  of  condensations  of  air  particles 
and  a series  of  rarefactions  of  air  particles.  This  dia- 
gram represents  a sound  wave.  In  some  parts  the  air 
particles  are  pressed  into  closer  contact,  and,  as  a matter 
of  necessity,  there  are  some  air  particles  that  are  spread 
out.  If  you  could  see  the  state  of  the  particles  of  air 
between  my  mouth  and  your  ear  you  would  find  there 
are  a number  of  particles  compressed,  and,  as  a matter  of 
necessity,  there  are  a number  of  particles  spread  out.  The 
condensation  and  the  rarefaction  together  constitute  a 
sound  wave.  On  the  Continent  it  is  held  that  either  a 
condensation  or  a rarefaction  constitutes  a sound  wave. 

Now  let  us  suppose  that  we  start  two  waves  of 
sound,  as  represented  in  this  diagram.  We  place  a 
tuning-fork  at  exactly  one  wave's  distance  from  another 
tuning-fork,  and  they  are  both  giving  the  same  note. 

The  length  of  the  wave  in  both  cases  is,  therefore,  the  || 
same.  In  this  case  condensation  meets  condensation, 
rarefaction  meets  rarefaction,  and  the  sound  is  intensi- 
fied. Just  as  in  the  case  of  the  water  waves,  if 
furrow  meets  furrow,  or  crest  meets  crest,  the  wave  is 
enlarged.  But,  again,  let  us  arrange  our  tuning- 
forks,  so  that  one  shall  start  exactly  half-a-wave 
behind  the  other.  What  happens  ? Condensation  comes 
across  rarefaction,  and  rarefaction  across  condensation ; 
they  destroy  each  other,  and  we  have  silence.  Let  us 
go  a step  further.  Let  us  make  one  fork  strike  not 
at  a half-wave,  and  not  at  a whole  wave,  behind  the  ' 
other,  but  let  it  strike  at  some  other  portion  of  a wave 
behind  the  other.  We  now  get  another  effect  produced. 

We  find  that  there  comes  a time  when  condensation  i 
overtakes  rarefaction,  and  then  we  get  silence ; and  then 
sound  begins  again,  and  then  we  get  silence  again ; and 
so  we  get  a note  interrupted  by  a period  of  silence.  Let 
me  show  you  what  I mean.  I have  here  two  organ 
pipes.  They  both  sound,  but  one  note  is  a little  higher 
than  the  other.  What  is  the  effect  ? They  are  just  at 
that  point  where  I know  that  the  condensation  of  one  will 
overtake  the  rarefaction  of  the  other,  and  you  notice 
what  musicians  call  “beats,”  or  intervals  of  silence,  when 
they  sound  together.  That  is  where  condensation  exactly  i 
overtakes  rarefaction,  and  silence  results.  [ 

Now  it  is  time  that  I turned  to  light.  Let  us  suppose  I 
two  waves  again,  and  let  the  waves  correspond.  Con*  i 
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densation  of  the  ethereal  particles  coinciding  with  con- 
densation, and  rarefaction  with  rarefaction ; what  do 
we  get  ‘i  An  intensification  of  the  light.  But  let  the 
two  waves  be  in  antagonism — let  the  condensation  of  the 
ethereal  particles  come  across  rarefaction  of  the  ethereal 
particles,  and  darkness  results.  Darkness  is  therefore 
the  exact  counterpart  of  silence.  But  suppose  these 
two  waves  interfere  with  one  another  by  some  fraction 
•of  a half-undulation,  what  do  we  get  then  ? Colour. 
Thus  I regard  darkness  as  one  end  of  the  line  and  light 
as  the  other  end,  but  the  line  between  is  colour. 

But  you  may  say  it  is  all  very  well  asserting  the  vibra- 
tions of  this  ether,  and  building  up  theories  ujjon  it,  but 
what  evidence  have  we  of  this  ether  at  all  P We  are 
not  wholly  without  evidence — evidence,  I grant,  as 
yet  hung  upon  a slender  thread,  but  still  the  slender 
thread  exists  upon  which  the  evidence  is  hung.  To  sup- 
pose its  existence  is  not  to  my  mind  a greater  speculation 
than  many  other  things  in  natural  science.  Heat  can  he 
propagated  in  a vacuum.  Why?  It  is  found  that  heavenly 
bodies  meet  with  resistance.  Why  ? 

Let  me  suppose  that  I were  to  make  a section  of 
a ray  of  ox'dinary  white  light,  say  the  light  from  our 
candle,  I should  find  that  the  vibrations  of  the  ether 
producing  light  are  transversal  to  the  direction  of  pro- 
pagation. In  sound  the  vibrations  of  the  air  are  in  the 
•direction  of  the  propagation.  Let  me  draw  your  attention 
to  this  diagram,  which  represents  the  idea  of  a section 
of  the  ray  of  common  light  and  the  transversal  vibrations 
■of  the  ethereal  particles.  This  assumption  as  regards 
light  is  justified  by  experiment,  and  this  I hope  to 
show  you  directly.  I will  just  dx’aw  your  attention  to 
these  card  models,  which  were  made  by  a very  cele- 
brated man,  Mr.  Woodward,  for  Dr.  Pereira.  That  is 
his  idea  of  a ray  of  common  light,  those  black  spots 
representing  the  ethereal  molecules.  Now,  can  we  split 
this  ray  of  common  light  up,  so  as  to  make  all  the  vibra- 
tion in  one  plane  go  one  way,  and  all  in  another  plane 
go  the  opposite,  the  planes  still  being  kept  at  right 
angles  ? Here  we  have  a magnificent  substance,  car- 
bonate of  lime,  known  as  double  refracting  spar.  For 
instance,  if  I put  it  over  my  writing,  everything  appears 
double.  Here  I have  another  and  perhaps  a better 
specimen.  I generally  see  people  single,  but  if  I look 
through  this,  everybody  appears  double.  I have  split 
my  ray  of  light  up  into  two  parts.  What  more  have 
I done  ? All  the  particles  vibrating  in  one  direc- 
tion go  one  waj%  and  all  the  particles  vibrating 
in  the  other,  go  in  the  opposite.  Now  I will  endeavour 
to  throw  upon  the  screen  a picture  of  a little  diamond- 
shaped orifice.  You  see  that  that  is  single,  but  I will 
place  this  double  refractor  in  front  of  my  lime-light, 
when  you  will  at  once  see  that  our  diamond-shaped  orifice 
is  double.  I will  show  you  directly,  that  these  two  rays 
are  perfectly  distinct,  perfectly  disimilar,  and  that  thej^ 
are  produced  by  the  vibrations  of  something  or  other, 
whatever  it  may  be,  vibrating  in  exactly  opposite  direc- 
tions. Both  these  are  polarised  beams,  so  that  a polarised 
beam  may  be  defined  as  one  where  all  the  vibrations  of 
this  ether  are  in  one  plane,  not  in  all  planes,  as  they  are  in 
ordinary  light.  This  may  be  represented  in  a great  many 
ways.  Woodward  represented  it  by  these  card  models, 
and  I do  not  know  that  there  is  a much  better  illustration 
of  it  than  in  the  wrigglings  of  an  ordinary  toy  snake. 
Aou  know  how  a serpent  moves  about — he  always  moves 
in  a wave,  in  one  direction  only. 

There  are  other  means  of  obtaining  these  polarised 
'beams.  _ There  is  a wonderful  substance  known  as 
tourmaline.  Here  is  a beautiful  specimen,  one  that  be- 
longed to  _Dr.  Pereira,  and  this  has  the  remarkable  power 
of  quenching  one  set  of  rays,  and  allowing  the  other  set 
to  go  through.  Here  is  a model  of  our  tourmaline, 
showing  how  only  the  rays  in  one  direction  can  possibly 
get  through,  the  raj's  in  the  other  direction  being  cut  off 
by  these  cross-bars.  It  is  a model  only,  but  still  it  re- 
• presents  very  well  what  is  the  peculiar  action  of  the  tour- 
Jmaline,  that  it  oniy  allows  the  rays  in  one  plane  to  pass. 


And  if  we  take  a second  model,  and  place  it  so  that  those 
two  sets  of  slits  correspond,  it  will  let  the  light  pass,  but 
if  I place  them  so  that  one  set  comes  across  the  other,  as 
I am  doing  now,  as  a matter  of  necessity  it  will  cut  off 
both  sets  of  z’ays.  I have  here  two  pieces  of  tourmaline, 
both  of  which  are  movable,  so  that  I can  bring  them  so 
that  their  axis  may  correspond,  or  be  at  right  angles  to 
each  other.  You  can  understand  that  when  they  corre- 
spond the  light  can  pass,  but  as  soon  as  I turn  them 
so  that  they  come  at  right  angles  to  each  other,  we  get 
intense  darkness.  Here  they  are,  and  you  see  we  have 
an  intense  blackness  in  the  centre,  where  one  comes 
across  the  other,  but  the  light  comes  through  at  the  two 
sides,  where  they  do  not  cross.  Now,  if  we  go  on  turn- 
ing till  the  axes  correspond,  we  get  the  light  coming  right 
through. 

The  same  effect  is  produced  by  allowing  a ray  of  light 
to  fall  upon  a blackened  mirror  (not  a silvered  mirror, 
mind,  but  a blackened  mirror),  at  a given  angle,  that  is, 
you  produce  a polarised  beam  of  light.  So,  again,  where 
a ray  of  light  falls  upon  ordinary  glass  at  a certain  angle, 
one  part  of  the  light  is  transmitted,  and  one  part  is  re- 
flected. It  is  split  up  into  two  parts  ; and  again  both 
beams  are  polarised,  both  the  part  reflected  and  the  part 
transmitted. 

Now  comes  a moi’e  extraordinary  part  of  our  story. 
Having  produced  a polarised  ray,  we  have  the  power  of 
splitting  it  up  into  two  parts.  We  can  split  it  up  by 
placing  a double  refractor  in  front  of  it ; such  a bodjq  for 
instance,  as  selenite.  Mind  it  does  not  then  vibrate  like 
common  light,  but  one  set  of  waves  vibrates  at  right 
angles  to  the  other  set  of  waves,  as  you  see  represented  in 
this  model.  One  we  know  as  the  ordinary  ray,  and  the 
other  we  know  as  the  extraordinary  ray,  the  ordinary  ray 
forming  an  angle  of  90“  with  the  extraordinary.  * These 
traverse  the  crystal ; they  pass  through  our  thin  film  of 
selenite,  and  they  pass  through  it  in  different  directions. 
But  here  is  the  point,  they  pass  through  it  with  different 
velocities.  We  get  one  wave  lagging  a little  behind  the 
other  wave.  We  are  doing  with  light  what  we  did  with 
sound — we  have  split  the  ray  up,  but  the  ordinary  ray 
goes  through  much  faster  than  the  other  ray,  and  that  is 
the  secret  of  the  interference.  A^ou  ma5’-  say  traversing 
a plate  of  selenite  as  thin  as  paper  could  not  make  any 
difference  ; but  I beg  you  will  remember  that  God  hangs 
the  greatest  weights  upon  the  smallest  wires.  Let  us  go 
on  with  our  story.  AVe  have  two  rays  ; and  we  have  one 
ray  passing  through  at  a little  different  pace  to  the 
other.  Now  what  we  want  to  do  is  this.  We  want  to 
make  the  one  which  is  a little  behind  come  across  the 
other — we  want  to  make  one  interfere  with  the  other.  I 
now  place  in  front  of  this  selenite  a double  refractor,  and 
what  happens  ? I split  up  both  rays,  the  one  that  lags 
behind  and  the  one  in  front,  and  the  half  of  the  one  that 
lags  behind  goes  off  to  the  half  of  the  other,  and  the  half 
of  the  other  one  goes  off'  to  the  half  of  the  lagging  behind 
one,  and  they  meet,  and  interfere  one  with  the  other,  and 
as  a result  we  get  colour.  For  instance,  I will  throw  first 
of  all  on  the  screen  a picture  of  an  individual  some  of  jmu 
may  recognise.  I will  place  in  front  of  it  our  double  re- 
fractor, and  two  images  become  visible.  Then  I cause 
interference  between  the  two  .I'ays,  and  colour  results, 
producing  as  you  see,  at  the  same  time,  a double  coloured 
image  of  the  gentleman.  But  the  colours  are  different. 
The  colours  that  are  coming  through  one  part  of  my 
double  refractor  are  very  different  to  the  colours  that  are 
coming  out  of  the  other  part.  Look  at  the  two  heads, 
one  is  green  and  the  other  is  red  ; they  are  two  different 
rays.  fc!urely'that  is  sufficient  to  show  you  that  these 
two  pictures  are  somehow  or  other  different  sets  of  rays. 
Let  me  turn  my  double  refractor  round,  and  then  the  two 
will  change.  I can  bring  it  to  a point  where  there  is  no 
colour,  and  on  carrying  it  round  again,  the  colours  are 
reversed  to  what  they  were  before. 

Now,  I want  to  go  a step  further,  and  show  you  that 
though  these  colours  are  different,  they  are,  after  all,  but 
the  brealdng  up,  so  to  speak,  of  white  light.  I am  now 
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about  to  place  my  diamond-shaped  orifice  in  the  apparatu® 
once  more,  and  to  place  behind  it  a film  of  selenite.  I 
■will  put  my  double  refractor  in  front,  and  now  I get  two 
diamond  orifices,  without  colour  at  present.  By  turning 
it  round,  I get  the  two  diamond  orifices  coloured,  one 
being  green  and  the  other  red.  Again,  I can  enlarge  the 
size  of  my  diamond  spot  so  as  to  make  one  of  those 
little  coloured  diamond  spaces  come  across  the  other,  and 
let  us  see  the  result.  We  shall  produce  white  light  where 
they  meet.  You  see  where  the  green  overlaps  the  red  ; 
■where  one  ray  comes  across  another  ray  it  is  white. 
These  are  the  complementary  tints,  and  this  illustrates, 
Ijthink,  most  beautifully  the  overlapping  of  the  two  rays. 

For  our  experiments  to-night  it  is  advisable  that  we 
should  merely  have  one  set  of  vibrations  ; we  do  not  want 
a double  refractor,  and  I shall,  therefore,  employ  for  the 
rest  of  the  evening  what  is  ordinarily  known  as  a Nicol’s 
prism— that  is  a double  refractor  cut  diagonally  across 
and  then  cemented  together  with  Canada  balsam,  the 
substance  having  the  property  of  diverting  one  set  of 
rays  and  only  allowing  one  set  to  pass.  I want  you  to 
see,  even  with  this  Nicol’s  prism,  the  changes  produced 
by  the  difi'erent  sets  of  vibrations  that  pass  through  it. 
We  shall  find  that  we  get  the  same  effect  as  I have 
already  produced  with  the  double  refractor,  the  red  follow- 
ing the  green,  and  then  the  green  following  the  red  in  the 
interval,  between  which  there  is  no  colour  at  all.  At  one 
point  you  see  there  is  a want  of  colour  ; then  turning  it 
we  get  green,  and  turning  it  a little  further  we  get  red ; 
a little  further  again  and  no  colour,  all  this  owing  to  the 
different  sets  of  vibrations,  and  whether  the  longitudinal 
or  horizontal  vibrations  pass  the  prism.  The  varieties 
of  colour  depend  upon  the  degree  of  retardation  as  the 
light  passes  through  the  selenite.  You  can  understand 
this  very  well — that  the  changes  of  colour  will  he  entirely 
due  to  the  extent  that  one  ray  lags  behind  the  other  ray. 
For  instance,  I take  a concave  lens  of  selenite.  It  has 
been  ground,  so  that  the  centre  is  very  thin,  whilst  the 
sides  are  thick.  You  can  understand,  of  course,  that 
there  is  a greater  amount  of  retardation  at  the  edges  than 
the  centre,  and  we  shall  therefore  get  a different  series  of 
tints  introduced.  We  will  throw  this  on  the  screen.  There 
you  see  the  different  tints  produced  by  that  concave  lens, 
the  result  of  these  differences  in  thickness  ; or,  again,  I 
might  take  a wedge  of  selenite,  such  as  I have  here,  instead 
of  the  lens,  and  there  again  we  get  different  colours,  due 
to  the  different  thickness  of  the  selenite  ; and  by  using  two 
wedges,  and  turning  them  round,  you  see  how  beautifully 
the  colours  vary  where  the  different  rays  interfere  with 
each  other.  It  is  on  this  principle  of  difi'erent  thicknesses 
of  a film  of  selenite  that  we  are  enabled  to  produce  all 
these  beautiful  results.  Here  are  several  designs,  which 
I will  show  you,  illustrating  the  beautiful  colours  which 
are  thus  produced,  all  of  which  are  due  to  the  different 
thicknesses  of  the  selenite  and  the  different  degrees  of 
retardation  of  the  rays.  Polarised  light,  I need  not 
tell  you,  from  these  experiments  becomes  a delicate  and 
most  exquiste  test  of  double  refraction.  This  is  a 
matter  of  considerable  importance.  For  instance,  glass, 
after  it  has  been  blown,  has  to  be  annealed,  that 
is,  to  be  slowly  cooled.  There  is  a marked  difference 
between  glass  that  is  cooled  rapidly  and  glass  that  is 
cooled  slowly.  When  this  cooling  process  is  carried  out 
with  due  care  we  find  that  the  glass  is  much  stronger  than 
when  it  is  cooled  rapidly  ; there  is  a molecular  difference, 
and  I think  that  our  polarised  light  will  toll  us  what 
that  difference  is.  For  instance,  I put  a piece  of  com- 
mon glass  into  our  polarising  apparatus.  Here  is  a piece 
of  ordinary  well-annealed  glass ; we  will  allow  our 
Nicol’s  prism  to  he  on,  and  I do  not  suppose  we  shall 
get  any  effect  at  all.  We  will  turn  the  Nicol’s  prism 
round  and  round,  but  I do  not  suppose  we  shall  get  any 
change.  That  glass  is  not  a double  refractor ; therefore 
it  does  not  produce  two  sets  of  rays.  But  if  the 
cooling  process  had  been  hurried  the  glass  would  bo 
liable  to  lly,  as  we  call  it,  at  the  least  touch.  We  have  a 
remarkable  illustration  of  this  in  the  common  toy  known 


as  Prince  Eupert’s  drops.  They  are  made  of  glass  that 
has  been  cooled  rapidly ; when  it  was  in  a melted  state  it 
was  allowed  to  drop  into  water.  The  external  surface, 
of  course,  was  cooled  much  more  quickly  than  the  in- 
terior ; and  you  see  how  easily  it  will  fiy.  I will  break 
off  the  end  of  it,  and  the  whole  thing  has  gone  to  powder. 
That  is  badly-annealed  glass.  But  here  is  the  most 
extraordinary  fact  of  all.  When  it  is  in  this  state  it  is  a 
double  refractor.  Here  is  a piece  of  glass,  which  has 
been  cooled  rapidly.  I will  throw  it  on  the  screen  again, 
using  a Nicol’s  prism,  and  let  us  see  what  we  get.  Look 
at  the  colour,  and  see  how  magnificent  it  is.  On  turning 
the  prism  round  you  see  the  beautiful  changes  of  colour 
which  take  place.  All  this  is  due  to  the  rapid  cooling 
of  the  glass.  Polarised  light  in  this  way  becomes  a mar- 
vellous test  by  ■svhich  we  can  prove  whether  glass  be  well 
or  badly  annealed,  and  I need  not  say  that  this  is  a matter 
of  considerable  importance  to  the  optician,  inasmuch  as 
lens  and  prism  glass  should  be  particularly  well  annealed 
and  possess  very  uniform  density.  Certainly,  if  it 
possesses  the  slightest  effect  of  a double  refractor,  it  is 
not  fit  for  optical  instruments. 

Now,  I think  we  can  find  out  very  easily  what  is  the 
explanation  of  this  effect,  namely,  that  it  is  due  to  un- 
equal tension.  For  instance,  I will  throw  upon  the  screen 
a piece  of  ordinary  glass,  and  I will  place  it  in  a screw 
frame,  so  that  I can  screw  it  up  and  produce  unequal 
tension  in  the  glass.  First  of  all,  in  its  ordinary  state, 
you  see  we  get  no  effect  of  colour,  but  if  we  screw  it 
up  tightly,  at  one  point  you  see  a little  colour  beginning 
to  form  ; it  has  thus  become  a double  refractor,  inas- 
much as  there  is  more  pressure  upon  one  part  than  there 
is  at  another.  On  undoing  the  screw,  away  goes  the 
colour  at  once,  and  this  proves  that  the  action  on  the 
place  which  produces  the  colour  as  a double  refractor 
is  due  in  some  way  to  unequal  tension  in  the  glass.  Dr. 
Brewster  suggested  polarisation  as  a test  of  temperature, 
for,  he  says,  “ Every  tint  in  the  scale  of  colours  has  a 
corresponding  numerical  value,  which  becomes  a correct 
measure  of  the  temperature  of  the  fiuid.”  Now,  we  find 
that  a great  many  animal  and  vegetable  substances  are 
double  refractors.  For  instance,  in  starches,  in  Tous  les 
mois,  arrowroot,  and  potato  starch,  we  find  a black  cross 
when  they  are  looked  at  by  means  of  a polarised 
beam,  this  black  cross  being  replaced  by  a white 
one  in  the  other  position  of  the  prism.  It  is  right  to 
point  out,  however,  that  in  Portland  arrowroot  and 
wheat  starch  no  cross  is  visible.  Of  animal  structures 
a slice  of  a nail  of  the  finger  or  toe  is  a capital 
polarising  object. 

Now,  what  I have  dra^wn  your  attention  to,  is  what  is 
known  as  plane  polarised  light.  But  we  have  other 
forms  of  polarised  light.  In  plane  polarised  light  we 
suppose  that  the  particles,  the  atoms,  the  molecules  of 
ether,  are  vibrating  in  parallel  straight  lines,  but  we  have 
what  is  known  as  elliptical  polarised  light,  where  the 
particles  of  the  ether  describe  ellipses,  the  planes  of  the 
ellipses  being  perpendicular  to  the  direction  of  the  ray. 
Again,  we  have  what  is  known  as  circular  polarisation, 
where  the  axes  of  the  ellipses  are  equal.  Circular  polarised 
light  is  of  two  kinds — what  we  know  ordinarily  as  right- 
handed  or  left-handed.  We  mean  by  right-handed, 
where  you  turn  the  analyser  from  left  to  right,  and 
the  colours  descend  in  Newton’s  scale;  whilst  in  the 
case  of  left-handed  polarisation,  when  we  turn  the 
analyser  from  right  to  left,  and  in  this  case,  again, 
the  colours  descend  in  the  order  of  Newton’s  scale. 
There  are  two  things  necessary  to  convert  plane  polarised 
light  into  circular  polarised  light.  First  of  all,  it  is 
necessary  you  should  have  two  systems  of  luminous 
waves,  of  equal  intensity,  polarised  perpendicularly  to 
each  other ; and  secondly,  that  the  difl'erence  in  the  paths 
of  these  two  systems  should  be  of  an  odd  number  of 
greater  undulations.  These  are  the  two  essentials  for 
the  production  of  circular  polarised  light. 

I should  like  to  show  you  two  or  three  illustrations 
of  what  I mean.  I will  show  you  a specimen  of 
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quartz,  in  illustratioii  of  circular  polarisation.  You 
see  the  beautiful  changes  of  colour  produced  by  the 
circular  polarised  light.  There  are  some  liquids 
possessing  the  same  power  as  quartz,  although  in 
a smaller  degree.  As,  for  instance,  a concentrated 
solution  of  cane  sugar,  possesses  this  property, 
probably  in  the  highest  degree,  but  still  it  has  only 
l-36th  of  the  power  that  quartz  possesses.  This 
deviation  of  the  plane  of  polarisation  reveals  differences 
in  the  composition  of  bodies,  where  chemical  analysis 
entirely  fails  to  do  so.  I cannot,  unfortunately,  enter 
into  a description  of  the  different  forms  of  apparatus 
employed  for  this  purpose,  but  I must  tell  you  that 
polarised  light  becomes  a most  valuable  means  of  deter- 
mining the  amount  of  sugar  present  in  a given  liquid,  by 
the  degree  to  which  the  polarised  beam  is  turned.  If,  for 
instance,  you  were  to  till  a tube  with  ether  water,  or 
alcohol,  you  would  find  no  effect  produced  by  a polarised 
ray,  but  immediately  you  introduce  a solution  of  sugar 
into  the  tube,  you  get  a difference  immediately.  If  you 
fill  the  tube  with  some  active  body,  the  extraordinary 
image  at  once  reappears,  and  to  extinguish  it  you  must 
turn  the  analyser  either  to  the  right  or  to  the  left.  Now 
comes  the  point.  With  cane  sugar  j'ou  must  turn  the 
analyser  to  the  right,  and  the  amount  of  rotation 
varies,  either  with  the  length  of  the  tube  or  the 
strength  of  the  solution.  Thus  polarised  light  is  at  the 
present  time  used  as  a test  of  the  strength  of  sugar 
solution.  But  whilst  cane  sugar  is  left-handed,  grape 
sugar  is  right-handed.  They  act  in  different  directions. 
8o,  you  see,  if  there  is  cane  sugar  and  grape  sugar  in  a 
solution,  polarisation  only  shows  the  amount  of  cane 
sugar  or  grape  sugar  that  is  over  and  above  what  is 
necessary  to  neutralise  the  other.  Hence,  in  our  experi- 
ments, we  are  obliged  to  calculate  the  amount  of 
grape  sugar  first,  in  order  to  know  the  amount  of  cane 
sugar  that  is  necessary  in  order  to  neutralise  it. 
Further,  when  we  make  a strong  solution  of  cane 
sugar  and  subject  it  to  heat,  especially  in  the  presence 
of  an  acid,  it  loses  its  crystallisability,  and  then 
acquires,  curiously  enough,  a left-handed  power; 
and,  to  destroy  this  crystallisabilit}',  manufacturers 
use  a little  cream  of  tartar  in  the  preparation  of  their 
hard  confectionery.  In  sugar  refining,  the  object  is 
never  to  let  the  syrup  get  beyond  the  first  zero,  or,  in 
other  words,  care  has  to  be  taken  never  to  convert 
crystallisable  into  uncrystallisable  sugar.  The  raw  sugar 
contains  both  kinds,  the  treacle  being  uncrystallisable. 
Sometimes,  in  order  to  make  these  experiments  success- 
fully, it  is  necessary  to  decolorise  the  sugar,  by  filtering 
it  through  a little  animal  charcoal.  There  is  no  difficulty 
in  making  the  experiment.  Again,  directly  cane  sugar 
begins  to  ferment,  it  loses  its  right-hand  polarisation, 
and  becomes  left-handed. 

It  has  been  suggested  to  employ  this  process  in 
medicine.  Diabetes  is  a disease,  one  of  the  peculiarities 
of  which  is  a large  quantity  of  sugar  in  the  urine. 
Diabetic  sugar  turns  the  plane  of  polarisation  to  the 
right,  and  the  extent  depends  upon  the  amount  of  sugar 
present.  Of  course  the  value  of  the  degrees  of  polarisa- 
tion must  be  ascertained  by  experiment.  The  urine 
must  be  clarified  by  heating  with  acetate  of  lead,  and 
filtering.  I do  not  think  it  is  of  very  much  use,  because 
we  have  other,  and,  I think,  better  means  of  examining 
it.  It  is  a difficult  process  and  a tedious  one,  and,  what 
is  more,  albuminous  urine  possesses  the  property  of 
circular  polarisation.  Further,  with  respect  to  the  vola- 
tile oils,  nearly  all  are  circular  polarisers,  except  oil  of 
mustard  and  oil  of  bitter  almonds.  Isomerism  has  no 
connection  with  polarisation.  It  is  well  known,  for 
instance,  that  turpentine,  lemon,  and  bergamot  are 
isomeric  bodies,  but  turpentine  is  left-handed,  whilst 
lemon  and  bergamot  are  right-handed.  Nor  are  oils 
from  the  same  family  identical.  Aniseed  is  left-handed, 
fennel  and  caraway  are  right-handed— all  from  the 
UmbeUiferas.  Mint  is  left-handed  ; lavender  and  rose- 
mary are  right-handed— all  Labiatse, 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


The  third  meeting  of  the  Committee  for  Carriages  was 
held  on  the  9th  of  January,  1873,  for  the  purpose  of  con- 
sulting with  a special  Council,  appointed  by  the 
Worshipful  Company  of  Coachmakers.  There  were 
present — The  Duke  of  Beaufort  in  the  chair.  Lord 
Arthur  Somerset,  Mr.  Holmes,  Mr.  G.  N.  Hooper, 
Mr.  Peters,  Mr.  Starey,  Mr.  Thorn,  Mr.  Thrupp,  and 
Mr.  Woodall.  Applications  to  exhibit  more  than  200 
carriages  were  laid  before  the  Council. 


Her  Majesty’s  Commissioners  have  decided  to  offer 
to  art  societies,  which  have  no  fixed  places  for  tho 
exhibition  of  their  works,  space  where  the  works  of  each 
society  may  be  exhibited  together. 

The  Committee  on  Cooking  has  lately  publishtd  a 
list  of  works  on  that  subject,  with  the  prices  annexed. 
The  list  contains  121  entries. 


The  following  are  the  rules  for  the  admission  of 
persons  during  the  arrangement  of  the  Exhibition  : — 

1.  No  person  whatever  will  be  admitted  into  the- 
building  unless  he  is  the  bearer  of  a pass  or  day  ticket. 

2.  Passes,  for  the  period  specified  thereon,  will  be 
issued  as  follows,  at  the  discretion  of  the  executive 
superintendent  for  general  management,  and  under  such 
orders  as  he  may  from  tine  to  time  issue : — 

(a)  To  exhibitors  or  their  agents. 

(i)  To  workmen  employed  by  exhibitors  of  ma- 
chinery. 

(tj  T’o  workmen  employed  by  foreign  commissioners. 

[d)  To  workmen  and  others  employed  by  Her  Ma- 
jesty’s Commissioners. 

3.  A British  exhibitor  requiring  a pass  must  apply  tO' 
the  superintendent  of  the  galleries  in  which  his  exhibits 
will  be  placed. 

4.  Foreigh  commissioners  must  apply  for  passes  foi- 
their  exhibitors  and  workmen  to  the  deputy-commissioner 
for  foreign  galleries. 

6.  Day-tickets  will  be  issued  by  the  superintendents- 
of  galleries  as  follows : — 

{a)  To  British  exhibitors  or  their  agents. 

(i)  To  workmen  employed  by  exhibitors,  when  it 
is  absolutely  necessary  that  they  should  enter  the 
building. 

6.  Passes  and  day-tickets  must  be  shown  on  entering 
and  leaving,  and  whenever  demanded  within  the  build- 
ing. Expired  passes  and  day-tickets  will  be  taken  by 
the  doorkeepers. 

7.  Passes  and  day-tickets  are  not  transferable. 

8.  Every  person  not  properly  authorised,  found  in 
the  building,  or  conve>  ing  or  removing  any  article  from, 
one  part  of  the  building  to  another,  will  be  liable  to  be 
given  into  custody. 

9.  No  bundles  or  parcels  of  any  kind  can  be  taken, 
out  of  the  building  without  previous  examination. 

10.  All  persons  using  tow  or  cotton  waste  are  to  pro- 
vide a slate  or  metal  box  to  contain  the  waste  until  re- 
moved from  the  building. 

11.  All  smoking  is  strictly  forbidden. 

12.  Every  person  is  forbidden  to  introduce  any 
lucifer  matches  or  light  of  any  kind  into  the  building. 


The  following  instructions  regarding  the  reception  of 
foreign  goods  have  been  published  by  H.M.  Commis- 
missioners : — 
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1.  Every  foreign  package,  or  unpacked  object,  on 
arrival,  is  to  be  assigned  a rotation  number,  and  entered 
in  the  foreign  register. 

2.  The  rotation  number  will  be  marked  on  each  case, 
or  the  labels  of  unpacked  objects,  in  red. 

3.  In  registering  cases,  etc.,  particular  care  is  to  be 
taken  that  the  marks  on  each  case  are  entered,  with 
the  name  and  address  of  the  delivering’  agent. 

4.  All  foreign  packages  will  be  unpacked  in  the  unpack- 
ing shed,  between  the  hours  of  8 and  4,  and  in  the  pre- 
sence of  the  Customs  House  ofhcials  only,  unless  special 
permission  is  obtained  to  proceed  without  their  pre- 
sence. 

5.  The  labels  must  not  be  removed  from  objects  until 
they  have  been  catalogued,  and  the  catalogue  numbers 
entered  in  the  register. 

6.  All  paper,  matting,  etc.,  used  for  packing,  must  be 
preserved  in  the  place  appointed  for  it,  the  property  of 
each  company  being  stored  separately  ; but  hay,  straw, 
and  sawdust  must  be  burnt,  or  otherwise  destroyed. 

7.  All  cases  placed  in  store  must  be  perfectl3’’  empty, 
and  must  be  distinctly  labelled  with  the  name  of  the 
country'  to  which  they  belong. 

8.  When  anj'  breakage  occurs,  a written  report  should 
be  at  once  drawn  up,  signed  by  two  or  three  of  those 
present,  and  forwarded  to  the  Executive  Superintendent 
for  general  management. 

9.  The  delivery  orders  for  foreign  goods  will  be  re- 
ceived from  the  executive  superintendent  for  general 
management,  and  on  the  arrival  of  the  goods  they  will 
be  compared  with  the  orders  and  initialed  by'  the  deputy 
commissioner  for  foreign  countries,  who  will  then  return 
them  to  the  executive  superintendent  for  general  man- 
agement. 

10.  No  foreign  goods  are  to  be  allowed  to  leave  the 
■unpacking  shed  until  a delivery  order  has  been  received 
or  made  out  for  them. 

11.  Objects  of  fine  art  will  be  taken  from  the  unpack- 
ing shed  to  the  fine  art  gallery  ; those  belonging  to  classes 
of  manufacture  will  be  sent  to  those  parts  of  the  building 
which  are  allotted  for  the  various  classes. 

12.  When  goods  are  sent  by  the  deputy'  commissioner 
for  foreign  countries  to  the  various  superintendents  of 
classes,  a delivery'  note  must  accompany  the  goods,  and 
the  receipt  on  the  counterfoil  must  be  filled  in  by  the 
■class  superintendent  to  whom  the  goods  are  sent,  and  re- 
turned to  the  deputy  commissioner  for  foreign  countries. 

13.  Foreign  goods,  sent  in  by  foreign  commissions, 
having  been  actually  accepted  for  exhibition,  no  class 
superintendent  is  permitted  to  reject,  or  pass  on  to  any' 
other  class  superintendent,  goods  sent  to  him  by  the  deputy 
commissioner  for  foreign  countries,  without  I’eference  to 
the  executive  superintendents. 


The  rules  for  the  reception  of  foreign  and  colonial 
goods  are  as  follows  : — 

1.  All  foreign  goods  (with  the  exception  of  those 
specified  in  rule  2)  must  be  delivered  at  the  east  goods 
entrance,  in  Exhibition-road,  on  the  appointed  days, 
viz. ; — 


Saturday', 

Monday', 

Tuesday, 

Wednesday', 

Thursday, 


Friday', 

u 

Saturday, 

u 

Monday, 

>1 


1st  March  { 

3rd  „ \ 

4th  „ ) 

5th  „ j 

6th  „ \ 


7 th 

J? 

8th 

10th 


Paintings  in  oil  and  water 
colours 

Sculpture 

Eeproductions  and  stained 
glass 

Fine  art  furniture  and  all 
decorative  works 

Substances  used  as  food 

Architectural  designs 

Engravings,  &c.  — Tapes- 
tries, &c. 

Cooking  and  its  science 

Steel,  cutlery,  and  edge 
tools 


, , , , ( Surgical  instruments  and 

” \ appliances 

( Machinery  and  raw  ma- 
” ” < terials 

12th  ,,  ( Scientific  inventions 

I Designs  for  decorative 
” ” I manufactures 

19th  ,,  Silk  and  velvet  fabrics 

7th  April  Carriages 

If  necessary',  these  days  may  be  anticipated,  but  in  no 
case  may  they  be  overstepped. 

2.  Foreign  and  colonial  commissioners,  having 
annexes,  may  deliver  the  goods  of  their  respective 
countries  at  their  own  doors. 

3.  No  packages  can  be  opened  except  in  the  presence 
of  the  Customs’  House  officials,  unless  special  permission 
is  obtained. 

4.  Foreign  and  colonial  commissioners  or  exhibitors 
w’ho  wish  to  have  an  agent  of  their  own  present  during 
the  unpacking  of  their  goods  must  cause  him  to  attend 
at  such  hours  as  may  be  appointed  from  time  to  time  by 
the  officers  of  the  Exhibition. 

5.  To  every'  object  sent  for  exhibition  a label,  in 
proper  form,  must  be  securely  attached.  All  particulars 
on  the  label  must  be  in  English,  and  the  number  on  the 
label  must  correspond  with  the  number  in  first  column 
of  delivery'  order  (see  rule  6) ; for  pictures  and  works  of 
art — label  form  No.  19i;  for  industrial  objects  and 
scientific  inventions — label  form  No.  19. 

6.  Delivery'  orders,  on  form  No.  31,  must  be  sent  by' 
each  commissioner  or  exhibitor.  All  particulars  must 
be  entered  in  English,  and  the  numbers  in  the  first 
column  must  correspond  with  the  numbers  on  the  labels 
(see  rule  6).  These  delivery  orders  should  be  sent  by' 
post  to  the  Secretary  before  the  1st  March. 


The  Food  Journal,  commenting  on  the  proceedings  of 
the  Committee  on  Cooking,  remarks  that  “ in  them  we 
find  no  notice  of  one  of  the  most  important  questions  of 
the  present  day',  especially  for  families  of  small  and 
moderate  means,  namely,  how  to  prepare  tinned  meats 
and  other  preserved  provisions  in  the  most  economical, 
agreeable,  and  wholesome  forms.  Considering  the  im- 
p>ortance  of  this  subject  we  have  no  doubt  it  will  receive 
special  attention. 

“ With  respect  to  the  mention  of  the  cooking  of  the 
French  poor,  it  may  be  remarked  that  French  cookery' 
is  a system  equally'  applicable  to  the  poor  and  the  rich. 
The  best  knowledge  that  the  Commission  could  import 
from  France  under  the  head  of  cookery  would  be — not 
that  which  applies  to  the  cooking  for  any'  one  class  or 
other,  but  the  modes  of  carrying  on  the  various  opera- 
tions, such  as  boiling,  roasting,  stewing,  frying,  and  the 
preparation  of  gravies  and  sauces.  The  differences 
between  dishes  for  the  poor  and  dishes  for  the  rich  con- 
sist in  little  more  than  the  greater  or  less  cost  of  the 
ingredients  and  condiments,  and  the  lavish  or  careful 
use  of  butter,  &c,  For  instance,  the  cooking  of  vege- 
tables is  almost  identical  in  all  classes,  and  to  teach 
English  women  how  to  make  the  most  of  garden  stuff 
would,  indeed,  be  a valuable  lesson.  The  treatment  of 
dairy  produce  in  the  various  forms  of  omeletes,  aufs  sur 
plat,  fromage  d la  creme,  and  the  hundred  other  light 
dishes  of  the  French  cuisine,  many  of  which  have  been 
given  by  competent  hands  in  the  columns  of  the  Food 
Journal,  would  form  an  attractive  as  well  as  a useful  ex- 
hibition.” 


Tuesday, 

Wednesday, 

Monday, 


The  Engineer  published,  as  a supplement  to  its 
last  number,  a briet  “ Dictionary  of  Engineering  Terms,  in 
Italian  English,  and  English  Italian.”  This  dictionary  is 
published  in  book  form,  as  a sheet  of  sixteen  pages,  so  that 
it  can  be  folded  into  a pamphlet.  The  idea  is  a good  one, 
and  appears  to  have  been  carefully  worked  out. 
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EXHIBITIONS. 


MOSCOW  POLYTECHNIC  EXHIBITION. 

The  following  list  of  awards  has  been  received 
from  the  Committee  at  Moscow,  accompanied  by  a 
letter  expressing  regret  that  the  former  list  should 
have  been  sent  imperfect : — 


Honorary  Address  or  the  First  Class,* 
With  the  signature  of  the  Grand  Duke  Constantiae. 


Society  for  the  Encourage- 
ment of  Arts,  Manufac- 
tures, and  Commerce, 
London 

India  Museum,  London 
fChadwick,  Edwin,  C.B. 


fDe-Winton,  Major 
tFoster,  P.  Le  Neve,  M.A. 
fMurray,  Andrew 
fOwen,  Philip  Cunliffe 
fScott,  Major-General  II . 

Y.  D.,  C.B. 


Honorary  Address  or  the  Second  Class.* 


De  Berg,  Alexander,  Imperial  Eussian  Consul-General’ 
London. 


Diploma  or  Thanks. 


Archer,  Professor,  Edin- 
burgh 

fBartley,  G.  C.  T. 
fBuckland,  Frank 
fCassels,  Andrew 
fClarke,  Hyde 
fCole,  Henry,  C.B. 

Colman  and  Glendenning, 
Norwich 

Dixon,  Albert,  London 
Du  Cane,  Major  ,, 
Hooker,  Dr.,  Kew-gardens 
Inkens,  — , (?) 
fKamensky,  Gabriel 


fLawrence,  Edwin 
fLennox,  Lord  Henry  G., 
M.P. 

fLloyd,  Sampson  S. 
fMarshall,  W.  P. 
fOwen,  Professor,  F.R.S. 
fPopove,  Eev.  Basil 
fEedgrave,  Samuel 
Scrivenor,  G.  II.,  London 
Stair,  Earl  of 
fTeulon,  Seymour 
Watson,  Dr.  Forbes,  Indian 
Museum,  London 


Honorary  Prizes  op  the  First  Class,* 

With  the  signature  of  the  Grand  Duke  Constantine. 

Colman,  J.,  Norwich  ' Lawes,  James  Bennett,  St. 
Direction  of  Machinery,  Alban’s 

Ch.  Cammell  & Co.  | Tankevville,  Earl  of 


Honorary  Prizes.* 

Kew  Gardens  Museum  | Platt,  Brothers  & Company, 
Macclesfield  Chamber  of  Oldham 

Commerce  Tapling,  Thomas,  & Com- 

I pan}',  London 

The  Grand  Gold  Medal. 


Ashbury  Carriage  Company, 
Manchester 

Blews,  William,  and  Sons, 
Birmingham 

Brocklehurst.  ,T.  and  T., 
and  Sons.  Macclesfield 
i Cammell,  Charles,  and  Co. 
il  (marine  section),  Shefifield 
■!  Cammell,  Charles,  and  Co. 
j|  (railway  section),  Shef- 
( field 

^ Christy,  J.  E.  and  W.  and 
) Co.,  London  and  Stock- 
j port 

Clayton  and  Shuttleworth, 
! Lincoln 

1 Cohen,  Barnet  Solomon, 
i London 


Collyer,  Dr.  E.  H.,  London 
Colman,  J.  and  J.,  Norwich 
(mustard) 

Colman,  J.  and  J.,  Norwich 
(rice  starch) 

Crighton  and  Co.  (?) 

Curtis,  Parr,  and  Maddley, 
London 

Dickins  and  Co., Manchester 
Dougall,  J.  Dalziel,  London 
Elliott  Bros.  „ 

English  Condensed  Milk 
Company,  London 
Field,  J.  C.  and  J.,  Patent 
Candle  AVorks,  London 
Garrett,  Richard,  and  Son, 
Saxmundham 

Greenwood  & Batley,  Leeds 


• So  termed  in  list  sent. 

1-  Members  of  Society  of  Arts  Committee  for  tlie  Exhibition. 


Green  and  Sons,  AA^’akefield 
Hick,  Hargraves,  and  Co., 
Bolton 

Hornsby  and  Sons  (?) 

Keen,  Robinson,  Bellville, 
and  Co.,  London 
Kirkstall  Forge  Company, 
Landscrona,  Swenska  Com- 
pany (?) 

Langton  and  Bicknells, 
London 

Leonardt.  D.,  Birmingham 
Lloyd’s  Register  of  British 
and  Foreign  Shipping 
Lessen  and  Sons  (?) 

Mather  and  Platt,  Salford 
Merryweather  and  Sons, 
London 

Mitchell,  C.,  and  Co.,  New- 
castle-on-T}ne 
fNicoll,  Donald,  London 
0 wen  and  Company,  Patent 
Wheel  Works 
Piesse  and  Lubin,  London 
PlattBros.andCo.,  Limited, 
Oldham 

Pochin  and  Company, Man- 
chester 

Pooley,  Henry,  and  Sons, 
Liverpool 


Powell  and  Leland,  London 
Price’s  Patent  Candle  Co., 
London 

Prohyen  and  Son  (?) 
Eansomes,  Sims,  and  Head, 
Ipswich  (rural  section) 
Ransomes,  Sims,  and  Head, 
Ipswich  (technical sec.) 
Eeuss,  Ernst,  Manchester 
Rimmel,  Eugene,  London 
Robey  and  Co.,  Lincoln 
Ruston  Company  (?) 
Siemens,  C.  W.,  F.E.S., 
LL.D.,  London 
Sommerville, — (?) 

Tapling,  Thomas,  and  Co., 
London 

Thompson,  Lincoln 
AVhitley  Partners,  Leeds 
Willan  and  Mills,  Black- 
burn 

AVoodbur}',  Walter  B.^ 
London 

Wouldham  Cement  Co.,, 
London  and  AVouldham 
Young’s  Paraffin  Light  and 
Mineral  Oil  Co.,  Glasgow 
Younger,  AV.  and  Co.,  Edin- 
burgh 


The  Gold  Medal. 


Allen,  M.  J.  Valente,  Lon- 
don and  Oporto 
Broughton  Copper  Co.,  The, 
Manchester 

Budde,  C.  and  Co.,  Bir- 
mingham 

Clarke  & Dunham,  London 
Everitt,  Allen,  and  Sons, 
Birmingham 

Gausby,  J.,  and  Co.,  Bir- 
mingham 

Howard , James  & Frederick, 
Bedford 

Illingworth,  R.,  Bradford 
Jenson,  J.,  and  Wilfred 
Nicholson,  London 
Leroy  and  Co.,  London 
Naish,  Osborne,  and  Eden, 
Birmingham 


Ormerod,  Miss  Eleonore' 
London 

Shand,  Mason,  and  Co., 
London 

Smith,  Frederick,  and  Co.,, 
Halifax 

Soper,  AVilliam,  Reading 
Storey,  Isaac,  and  Sons,. 
Manchester 

Swainson,  Birley,  and  Co.,. 
Manchester 

Watts.  Blake,  Beame,  and’ 
Co.,  Newton  Abbot 
AVindover,  C.  Sandford,. 
London 

AYood  and  Ivery,  AVest- 
Bromwich 


The  Grand  Silver  Medal. 


Baynes,  — Glasgow 
Bevington  & Sons,  London 
Bryant  and  May  „ 
Cassell,  Fetter,  and  Galpin, 
London 

Clarke  and  Co.,  London 
Clarke,  Samuel  ., 
Colman,  J.  and  J.,  Norwich 
(rice  Hour) 

Comes,  AY.,  and  Co.,  Mac- 
clesfield 

Critchley,  Brinsley,  & Co., 
Macclesfield 

Engert  and  Rolfe,  London 
Fortnum,  Mason,  and  Co., 
London 

Grant,  Chambers,  and  Co., 
London 

The  SiLvi 

Baxter  Bros.,  Dundee 
Bermingham,  J.  and  H., 
Leek 

Blythe,  J.  and  A.,  London 


Hattersley,  George,  & Sons- 
Keighley 

Hewitson  and  Co.,  Londom 

Kelsh,  — (?) 

Massey  and  Co.,  Manchester 

Nicholson,  J.  0.,  Maccles- 
field 

Ormerod,  Miss,  London 

Potts,  AVright,  and  Co., 
Macclesfield 

Eabone,  John,  and  Son, 
Birmingham 

Reeves  and  Sons,  London 

Sandberg,  C.  P.  ,, 

Smale,  J.,  & Son,  Maccles- 
field 

R Medal. 

Bullock,  AY.,  Macclesfield 

Cochrane,  Adam  L.,  Gala- 
shiels 

Cox  Bros.,  Dundee 
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Soup 


Craig’s  Solid  Pea 
(Hewitson  & Co.) 

Fry,  J.  S.  and  Sons,  Bristol 
Oerrard,  Edward,  London 
Howard,  J.  and  F.,  Bedford 
fNicoll,  Donald,  London 


Moir,  Patrick,  Crane,  & Co., 
Manchester 
Ormerod,  Miss  ,, 
Sumner,  John,  and  Co. 
Thompson,  W.  J.  and  H., 
London 


The  Bronze  Medal. 


Co., 


Burke,  J.  H.,  Dublin 
Cropper,  H.  S.  and 
Nottingham 

Davis,  A.  A.  & Co.,  London 


Kendless,  B.,  Leeds 
Nicholls  and  Son,  Birming- 
ham 

Tangye  Bros.,  Birmingham 

(Signed)  G.  Stchurovsky, 

Pres.  Imp.  Soc.  of  Friends  of  Nat.  Science,  Anthropology, 
and  Ethnoiogy. 

N.  Saenger,  Secretary. 


KIOTO  EXHIBITION. 


The  following  interesting  account  of  a Japanese  exhi- 
bition, recently  held  at  Kioto,  has  been  forwarded  to  the 
Foreign-office  by  her  Majesty’s  charge-d’affaires  in 
Japan.  It  was  drawn  uji  by  Mr.  Lawrence,  of  her 
Majesty’s  Legation,  and  was  transmitted  for  the  infor- 
mation of  the  Science  and  Art  Department,  by  direction 
of  Earl  Granville  : — 


The  idea  of  an  exhibition  at  Kioto  originated  with 
seven  merchants,  and  the  authorities  eagerly  took  it  up, 
in  the  hope  of  attracting  people  to  Kioto,  the  population 
of  which  has  much  decreased  since  the  departure  of  the 
Court  and  the  many  people  connected  with  it,  for  Yedo. 
A proclamation  was  published  all  over  Yamashiro,  the 
province  of  which  Kioto  is  the  chief  town,  ordering 
people  to  send  their  goods  to  be  exhibited  ; letters  were 
addressed  to  the  neighbouring  states,  requesting  that  the 
exhibition  should  be  made  known,  and  permission  was 
solicited  from  the  government  at  Yedo  to  open  Kioto  to 
foreigners.  Nine  officials,  four  of  whom  had  already 
been  named  commissioners  to  the  Vienna  Exhibition, 
were  appointed  directors,  and  interpreters  were  sent  for 
from  Kobe  for  the  benefit  of  foreign  visitors,  who,  it 
was  expected,  would  arrive  in  crowds,  and  spend  a great 
deal  of  money.  The  authorities  were  the  more  induced 
to  believe  this  because  last  winter  an  Italian  gentleman 
got  permission  to  visit  Kioto,  and  he  and  a French  mer- 
chant who  accompanied  him  spent  large  sums  in  bronzes, 
lacquers,  etc. 

Great  preparations  were  made  to  receive  visitors.  The 
numerous  houses  destined  for  the  priests,  and  the  guests' 
apartments  of  the  Temple  of  Chioniri,  were  made  over 
to  two  enterprising  Japanese,  who  set  up  an  hotel.  A 
Frenchman  from  Kobe  was  also  allowed  to  open  an 
hotel.  A large  number  of  men,  dressed  in  European 
style,  with  “guard”  worked  in  the  cuff  of  their  coats, 
were  stationed  in  the  streets,  to  act  as  guides  to  Euro- 
peans, and  protect  them  in  case  of  need,  for  which, 
however,  there  was  no  occasion,  as  a population  more 
peaceably  inclined,  or  better  disp)Osed  towards  foreigners 
than  the  present  population  of  Kioto  it  would  be  im- 
possible to  find.  I’erfoniiances  by  dancing  girls  in  the 
theatre  w'ere  provided  for  the  amusement  of  foreigners, 
and  the  pleasure  grounds  belonging  to  a large  residence 
were  converted  into  a sort  of  public  garden.  Foreigners 
were  also  permitted  to  visit  the  places  of  interest  in  the 
neighbourhood,  such  as  the  tea  district  of  Uji,  Nara,  an 
ancient  capital  of  Japan,  and  Otsu,  on  Lake  Biwa,  a 
town  seven  miles  off’,  and  the  resort  of  pleasure  parties 
from  Kioto.  Before  the  exhibition  was  thought  of,  in 
order  to  accustom  the  people  to  foreign  style  of  living, 
the  Kioto  authorities  had  ordered  a Eurojjean  restaurant 
to  be  built  at  Otsu,  on  the  shore  of  the  lake,  and  on  the 
ground  where  the  castle  formerly  stood.  When  the  ex- 
hibition was  resolved  on,  this  restaurant  was  converted 
into  an  hotel,  and,  as  a further  attraction  to  visitors,  on 
fine  nights  there  was  a display  of  fireworks.  In  fact, 
the  Kioto  authorities  did  all  they  could  to  make  the 


residence  of  their  foreign  visitors  pleasant,  and  it  is 
much  to  be  regretted  that  the  number  of  Europeans  was 
so  small. 

The  exhibition  was  opened  on  the  17th  of  April,  with 
the  intention  of  leaving  it  open  for  fifty  days.  The  time 
was,  however,  extended  for  another  thirty  days,  and  it 
was  not  finally  closed  until  the  end  of  July.  At  the  end 
of  June  only  200  foreigners  had  vi.sited  Kioto,  and  21 
only  had  gone  on  to  Otsu,  so  that  as  a financial  specula- 
tion the  exhibition  was  a failure.  The  price  for  the 
admission  of  foreigners  was  one  rio  (about  four  shillings), 
and  for  Japanese  1-j-  boo  (about  Is.  6d.).  The  attendance 
of  the  latter  was  never  very  large,  the  price  of  admission 
being  too  high  for  the  mass  of  the  people.  There  is  a 
project,  notwithstanding,  to  have  another  exhibition  at 
Kioto,  on  a grander  scale,  next  spring,  and  to  build  a 
place  expressly  for  it,  instead  of  having  it,  as  the  last 
one,  in  three  separate  buildings  appertaining  to  the  three 
great  temples  of  Chionin,  Kenninji,  and  Nishi  Honguanji, 
the  last  over  two  miles  distant  from  the  other  two. 

The  objects  exposed  were  arranged  with  very  little 
order  as  to  age  or  country.  At  the  entrance  to  the  ex- 
hibition at  Chionin  was  an  ancient  gilt  shrine,  intended 
to  be  carried  in  processions,  in  juxtaposition  with  a 
wooden  horse,  covered  with  European  horse-clothing. 
A French  schoolmaster,  resident  in  Kioto,  who  had  been 
employed  in  the  direction  of  the  Exhibition  in  Paris  in 
1867,  was  anxious  to  assist  the  directors,  but  they  were 
loath  to  consult  him,  as  doing  so  would  have  betrayed 
ignoi'ance.  Very  few  European  goods  were  exhibited. 
Some  merchants  of  Kobe  wished  to  send  some  things, 
but  very  little  encouragement  was  given  to  them.  Most 
of  the  articles  were  from  Kioto  or  the  neighbourhood, 
and,  with  the  exception  of  those  belonging  to  the  Mikado 
and  a few  other  jjeople,  were  for  sale,  and  could  be  taken 
away  at  the  time  of  purchase. 

At  Chionin  the  principal  things  exhibited  were  : — 
Ancient  ai-mour ; weapons  ancient  and  modern  ; sword 
fittings  ; raw  silk  from  different  provinces  of  Japan,  the 
best  being  from  Kioto ; hemp  ; paper  of  all  the  dif- 
ferent kinds  made  in  he  country  ; silk  and  cotton  goods; 
brocade  and  velvet  of  Kioto,  manufactured,  some  of  the 
former  8s.  per  foot,  the  latter  Is.  per  foot ; tapestry, 
ancient  and  modern,  the  former  mostly  Chinese  (£200 
was  asked  for  one  piece  representing  the  death  of 
Sherka)  ; dresses  of  ceremony  ; ancient  and  modern  head 
coverings — amongst  these  and  the  armour  were  many 
things  of  historical  interest,  such  as  sw’ords,  armour, 
yebosbi  (cap  worn  by  nobles)  belonging  to  Taiko  Sama 
and  other  Japanese  heroes  ; trays,  baskets,  &c.,  made 
from  the  fibre  of  the  H'csteria  fi-om  Minakuchiya,  in 
Omi ; ditto  from  the  wood  of  the  fern  from  Okabi,  in 
Enshu. 

At  Kenninji ; — Ancient  and  modern  utensils  in  silver 
and  gold,  of  Kioto  and  Osaca  workmanship  ; very  fine 
specimens  of  the  old  and  new  gold  lacquer,  Kioto  ; sword 
fittings  and  small  ornaments  in  shakudo,  a mixture  of 
copper  and  gold  ; small  vessels,  such  as  drinking-cups 
and  pots,  in  sahari,  a mixture  of  silver,  pewter,  and 
copper.  The  difficulty  and  labour  of  mixing  these 


the  appearance  of  polished  bronze  with  a tinge  of  silver, 
is  worth  from  £8  to  £40.  Modern  enamel,  cloisonne, 
from  the  pirovince  of  Owari.  This  is  imitated  from  the 
old  Chinese  enamel,  and  is  little  esteemed;  a plate  or 
saucer  is  sold  for  Gs.  Ancient  bronzes,  some  of  great  age, 
from  temples  ; modern  bronzes  of  Kioto,  manufactured 
in  imitation  of  the  old  ; musical  instruments  ; plaster 
work ; sweetmeats ; porcelain  and  pottery  from 
Kujomidzu  in  Kioto,  and  specimens  from  Satsuma, 
Bunshu,  Owari,  Bizen,  and  Karadzu,  which  last  is  the 
most  valued  by^  Japanese;  Japanese  coins  of  all  ages, 
from  the  old  silver  coins,  said  to  be  1,Q00  years  old,  from 
which  pieces  were  broken  when  small  sums  were  re- 
quired, to  the  modern  coins  of  the  Osaca  mint. 

At  Nishi  Honguanji,  the  portion  of  this  temple  given 
up  to  this  exhibition  was  formerly  the  habitation  of  the 
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Daisojo,  or  chief  priest,  in  the  Bhuddist  priesthood. 
The  rooms  are  beautifully  decorated,  the  ceilings,  sides, 
and  partition  walls  beingpainted,  gilt,  and  carved.  Several 
rooms  here  were  full  of  illustrated  manuscripts,  silk  and 
paper  scrolls,  ancient  and  modern,  with  figures  or  poetry 
painted  on  them,  and  intended  for  hanging  on  walls  of 
temples  or  houses.  Some  with  Chinese  characters  were 
specimens  of  the  handwriting  of  Mikados.  There  were 
also  a great  many  scrolls  with  birds  and  iinimals,  in 
the  representation  of  which  the  Japanese  artists  excel. 
The  modern  manufactures  were  fans,  lanterns,  dolls  of 
Fushimi  and  Kioto  manufacture.  There  was  also  a col- 
lection of  minerals,  fossils,  coral,  crystal,  and  jade  orna- 
ments, and  flint  and  crystal  arrow-heads  from  the  pro- 
vince of  Nambu. 

(Signed)  C.  W.  Lawrence. 

Yedo,  August  5th,  18t2. 


Vienna  Exhibition. — In  addition  to  the  general  con- 
tributions from  France,  the  city  of  Paris  will  be  a con- 
siderable exhibitor  ; the  Municipal  Council  has  voted  a 
sum  equal  to  £1,000  for  expenses,  and  has  appointed  a 
special  commission,  consisting  principally  of  architects, 
engineers,  and  school  inspectors.  The  city  will  show, 
amongst  other  things,  plans  in  relief,  photographs,  and 
engravings  of  its  principal  monuments,  churches,  theatres, 
markets,  schools,  &c.,  together  with  plans  of  intended 
buildings.  The  city  exhibition  will  form  an  independent 
division  of  the  French  section.  We  know  that  the 
number  of  British  exhibitors  inscribed  is  large,  and  in 
some  departments  of  manufacture — agricultural  imple- 
ments, for  instance — they  will  make  a fine  show,  but 
Great  Britain,  as  a nation,  will,  we  fear,  look  very  small 
at  Vienna  next  year.  Is  it  too  late  to  ask  why  the  first 
universal  exhibition  to  be  held  in  Austria  is  regarded  so 
coldly  by  our  government  and  authorities  ? They  made 
a notable  show  in  many  respects — not  in  all — at  the  Paris 
E.xhibition  in  1867  ; if  less  is  done  for  Vienna  in  1873,  it 
wilt,  in  diplomatic  slang,  be  “ worse  than  a crime,  it  will 
he  a blunder.” — Architect. 


THE  TRADE  OF  FINLAND. 

Of  all  European  countrie,s  Finland  appears  to  he  of 
the  most  recent  origin.  Whilst  on  the  borders  of  the 
Mediterranean  there  existed  regulated  societies,  founded 
by  the  Phoenicians,  Greeks,  and  Etruscuns  ; and  whilst 
commerce,  industry,  and  civilization  flourished  there, 
Finland  was,  in  all  probability,  under  water,  forming 
the  rendezvous  of  the  waves  of  the  Polar  Sea  and  the 
Baltio._  This  supposition  is  borne  out  and  justified  by 
geological  observations.  For  centuries  hack  certain 
upheavals  and  depressions  of  the  surface  of  the  shores 
have  been  observed,  so  much  so  as  to  render  excellent 
ports  inaccessible,  and  to  convert  gulfs  and  straits  into 
dry  land.  Along  the  shores  of  the  Gulf  of  Bothnia, 
that  is  to  say,  from  Wasa  to  Tornea,  the  rising  of  the 
ground,  according  to  observations,  is  4’.5  feet  in  a 
century,  whilst  in  the  southern  part  of  the  country, 
that  is  to  say,  on  the  shores  of  the  Gulf  of  Finlaml,  the 
rise  does  not  attain  two  feet  in  the  same  period.  A 
glance  at  the  formation  of  the  country  immediately 
presents  the  aspect  of  the  bottom  of  a sea  partially 
.drained,  the  recesses  being  still  filled  with  water.  The 
entire  area  of  the  country,  including  all  the  lakes  'ex- 
cepting the  Lagoda),  is  upwards  of  6,367  geographical 
square  miles,  that  is  to  say,  about  two-thirds  of  the 
extent  of  France,  and  a little  more  than  the  late 
Prussian^  monarchy.  It  was  annexed  to  the  Russian 
Empire  in  the  year  1809,  and  enjoys  its  own  govern- 
ment, constitution,  and  lands  under  the  title  of  the  Grand 
Duchy.  It  is  situated  between  59®  48'  and  70®  6'  north 
latitude,  and  between  38®  3.5'  and  50°  2'  longitude  of 
Ferro.  From  the  River  Tana,  which  eonstitiites  the 
northern  boundary,  to  Hangoudd,  the  southermost  point 
of  Finland,  the  distance  is  1,230  kilos.,  and  from  east  to 


west,  on  the  other  hand,  the  extreme  width  is  only  650 
kilos.  A country  so  far  north  as  60°  cannot  be  expected 
to  be  richly  favoured  by  nature  ; at  the  same  time,  with 
the  exception  of  Scandinavia,  no  other  country,  lying 
in  the  same  latitude,  enjoys  so  mild  a climate.  The 
isothermal  line,  indicating  the  mean  annual  temperature, 
traverses  Finland  at  66®  north  latitude,  whilst  east- 
ward, through  European  Russia,  it  descends  to  60°,  and 
in  Siberia  to  54®,  and  to  the  westward,  in  Labrador,  it 
does  not  attain  even  50°.  Nowhere,  except  in  Norway, 
does  agriculture  extend  so  f tr  to  the  north  as  in  Finland. 
Cornfields  are  to  be  found  on  the  borders  of  the  Muonio, 
68°,  and  on  the  southern  shores  of  the  Lake  Enari,  69°. 
Naturally,  in  a country  of  such  vast  extent,  the  climate 
in  the  north  varies  greatly  from  that  of  the  south.  The 
forests  consist  of  the  red  pine,  fir,  and  birch,  and  in 
the  southern  parts  the  oak,  lime,  and  ash  may  occasion- 
ally he  seen.  Finland  is  more  populated  and  cultivated 
than  any  other  country  in  the  same  latitude.  The 
population  in  1865  reached  1,843,253  persons,  whereas 
Norway  and  Sweden,  at  an  extension  situated  below 
60°,  and  equal  to  one  and  a-half  the  area  of  Finland, 
had  together  1,615,000  inhabitants,  and  the  three 
Russian  Governments  of  Archangel,  Olonitz,  and 
Wologda,  covering  an  area  of  23,842  geographical  square 
miles,  or  more  than  three  times  the  surface  of  Finland, 
have  only  1,555,560  inhabitants.  Out  of  this  population 
of  1,843,253  persons,  the  Finnish  language  is  spoken  by 

1.500.000,  the  Swedish  by  250,000,  and  the  Russian  by 

4.000.  In  the  northern  districts  there  are  about  1,000 
Laplanders,  and  here  and  there  Bohemians. 

According  to  regulations  in  existence,  no  statistical 
report  of  the  articles  imported  from  and  exported  to  other 
countries,  excepting  Russia  and  Sweden,  is  published  ; it 
is,  therefore,  extremely  difficult  to  obtain  correct  figures 
as  to  the  value  of  the  goods  exchanged  with  the  various 
foreign  countries.  Mr.  Consul  Campbell  has  been  enabled 
to  supply  this  deficiency  of  information  from  a reliable 
source,  by  which  it  appears  that  Finland  draws  her 
principal  imports  from  Russia,  and  next  thereto  from 
Germany,  Great  Britain,  Sweden,  and  America.  In 
exchange  for  her  imports  Finland  has  little  more  to- 
offer  than  the  produce  of  her  forests,  of  which  Great 
Britain  receives  by  far  the  greatest  share,  and  it  may  he 
stated  that  the  value  of  the  timber  exported  from  Fin- 
land equals  nearly  one-half  of  the  total  export  of  the 
country.  In  the  year  1864  there  were  13,558,954  cubic 
feet  of  deals  and  boards  shipped,  and  in  1870  32,220,766 
cubic  feet.  The  forests,  however,  are  becoming  from 
year  to  year  more  and  more  exhausted.  Prices  in  the 
interior  have  advanced  at  least  30  per  cent,  within  the 
last  seven  years,  with  every  probability  that,  seven  years 
hence,  they  will  be  30  per  cent,  higher  than  now.  The 
most,  as  well  as  the  best,  of  the  red  pine  shipped  at 
Helsingfors,  Frederickshavn,  and  Lovisa  is  cut  in  the 
forests  of  Wiitosaari  and  Rautslompi,  about  300  miles 
from  the  coast.  The  trees  are  floated  in  single  blocks 
through  rivers  and  lakes  until  they  reach  Kaapokoski, 
the  northern  end  of  the  great  Pajane  Lake,  where  they 
are  collected  and  formed  into  rafts  containing  from 
1,500  to  2,000  each,  which  rafts  are  towed  by  steam- 
ships of  a peculiar  construction  either  to  the  railway 
station  at  Lahtis,  for  shipment  at  Helsingfors,  or  to  the 
river  Kymene,  for  shipment  at  Frederickshavn.  Almost 
all  the  timber  exported  is  converted  into  deals  and  boards 
for  shipment,  through  the  agency  of  steam  and  water 
saw-mills  situated  near  the  coast.  In  the  export  of  tar 
and  pitch  no  important  increase  is  observable.  In  the 
year  1850  151,936  barrels  of  tar  and  4,636  barrels  of 
pitch  were  exp(jrted,  and  in  1865  the  quantity  increased 
to  193,722  barrels  of  tar  and  15,063  barrels  of  pitch,  and 
in  1870  receded  to  137,285  barrels  of  tar  and  4,100  barrels 
of  pitch. 

The  export  of  these  articles  is  almost  exclusively  from 
the  towns  lying  on  the  Gulf  of  Bothnia,  and  foremost  of 
them  stands  Uleaborg,  from  which  port  alone  one-third 
of  the  whole  export  of  the  Grand  Duchy  is  effected 
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During  the  last  three  j’^ears  a considerable  increase  has 
taken  place  in  the  export  of  butter,  and  in  1870  the 
quantity  reached  3,895  tons,  the  whole  of  which  found 
its  way  to  the  German  markets,  via  Luheck.  Perhaps 
in  no  European  country  has  the  agriculturist  a more  un- 
certain or  more  unpropitious  climateto  contend  with  than 
in  Finla  nd,  and  Mr.  Campbell  remarks  that  during  his  six 
years’  residence  in  the  country  he  has  had  the  misfortune  to 
see  on  two  occasions  the  most  magnificent  crops  of  grain 
which  a country  could  produce  totally  ruined  through 
a single  night's  frost  occurring  in  the  month  of  July. 
The  last  total  fiilure  of  the  crops  occurred  in  1867, 
when  the  country  suffered  from  a dreadful  famine,  but 
since  then  it  has  been  blessed  with  abundant  harvests, 
and  is  now  enjoying  great  prosperity. 

The  most  important  public  improvement  which  has  yet 
been  carried  out  in  Finland,  and  one  which  will  confer  an 
incalculable  benefit  on  the  country,  was  completed  in  the 
autumn  of  1870,  namely,  the  construction  of  the  line  of 
railway  connecting  the  port  of  Helsingfors  with  the 
capital  of  Eussia.  The  line  was  built  by  the  Finnish 
Government  under  the  superintendence  of  Finnish  en-‘ 
gineers,  and  is  allowed  to  be  the  cheapest  railway  in 
liussia.  A new  line  is  projected  from  Ruhimaki,  a 
station  on  the  St.  Petersburgh  line,  to  Hango  Udd, 
the  south-western  extremity  of  the  Grand  Duchy.  In 
the  average  of  winters  the  harbour  of  Hango  Udd  is 
only  impeded  by  ice  during  two  or  three  months, 
whereas  the  port  of  St.  Petersburgh  is  usually  closed 
for  five  out  of  the  twelve.  The  promoters  of  the 
Hango  line  are  of  opinion  that  their  railway,  when  com- 
pleted, will,  during  the  time  the  river  Neva  is  closed, 
draw  the  exports  and  imports  from  and  to  St.  Peters- 
burgh by  that  route.  The  enterprise  may  prove  suc- 
cessful, but  experience  of  these  regions  shows  that  this 
part  of  the  Baltic  and  Gulf  of  Finland  are  unnavigable 
either  for  steam  or  sailing  vessels  during  the  months  of 
December,  January,  February  and  March. 


LABOUR  IN  GREECE. 

From  the  backward  condition  of  the  Hellenic  Kingdom 
.and  the  poverty  of  the  population,  the  only  localities  in 
Greece  where  there  would  seem  to  be  any  likelihood  of 
there  being  an  opening  for  English  skilled  labour  are— 
Athens,  the  capital,  with  its  port,  the  Piraeus,  and  its 
out-port  of  Ergasteria  ; the  two  sea-ports  of  Syra  and 
Patras  ; and  Corfu,  or  other  towns  in  the  Ionian  Islands. 
Mr.  Watson,  our  representetive,  residing  at  Athens, 
assumes  that  a skilled  British  artisan,  who  is  not  desirous 
of  living  in  a southern  climate,  would  not  be  disposed 
to  emigrate  from  England  to  Greece,  unless  by  so  doing 
he  should  hope  to  secure  one  of  two  advantages — namely, 
that  by  coming  to  Greece  he  might  see  his  way  to 
bettering  himself  in  the  items  of  his  food  and  drink,  his 
clothing,  lodging,  and  amusements;  or  that  he  might  be 
justified  in  expecting  to  be  in  a jiosition  enabling  him  to 
lay  by  money.  Native  Greek  skilled  labour  is  greatly 
inferior,  in  almost  every  branch,  to  the  average  English, 
French,  German,  or  Italian  labour  in  the  corresponding 
branches,  the  departments  in  which  Greek  workmen 
show  most  skill  being  stone-cutting  and  shoe-making. 
The  Greek  population  are  for  the  most  part  essentially  a 
poor  community,  in  addition  to  their  not  being  ac- 
customed to  any  higher  degree  of  civilisation  or  any 
superior  style  of  workmanship  to  what  Athens  presents. 
These  considerations  would  induce  the  great  majority  of 
persons  residimt  to  prefer  indifferent  native  workman- 
ship to  greatly  superior  foreign  skilled  labour,  provided 
the  former  could  be  procured  for  less  coat.  It  would, 
therefore,  appear  to  be  scarcely  worth  the  while  of  such 
British  artisans  as  may  not  be  able  altogether  to  distance 
native  workmen  in  the  quality  of  their  workman.ship,  to 
endeavour  to  compete  with  them  at  Athens,  unless, 
indeed,  such  British  artisans  are  prepared  to  accept  the 
same  amount  of  remuneration  as  is  given  to  Greek  mem- 


bers of  the  same  craft.  It  would  not,  for  instance,  be 
worth  the  while  of  an  English  shoemaker,  or  an  English 
mason,  to  exercise  his  calling  at  Athens,  unless  he  could 
see  his  way  to  benefiting  himself  by  accepting  when 
there  the  prices  given  to  a Greek  shoemaker  or  mason. 
The  journeyman  cabinet-maker  receives  per  day  from 
3s.  4d.  to  3s.  9d.  ; the  mason,  carpenter,  and  house- 
painter  receives  per  day  3s.  9d.,  the  latter  during  ten 
months  in  the  year,  and  for  the  two  months  of  August 
and  September  he  receives,  per  day,  about  6s.  6d.  The 
average  expenditure  of  a Greek  mason  would  be 
19s.  6d.  per  month,  and  of  an  artisan  somewhat  higher, 
estimated  at  about  38s.  per  month.  There  are,  at  Athens, 
or  in  the  neighbourhood,  a not  very  large  number  of 
French,  English,  German  and  Italian,  or  other  foreign 
skilled  workmen  employed,  either  in  connection  with  the 
Pirmus  Railway,  with  the  Athens  Gas-works,  with  road- 
m.aking,  or  with  one  or  two  other  undertakings.  There 
are  also  some  French  hairdressers,  tailors,  &c.  There  is 
a German  cabinet-maker,  and  there  is  also  a French  pipe- 
layer,  hothof  which  latteremploy  some  journeymen.  The 
English  engaged  are  chiefly’  men  skilled  in  making  or  work- 
ing machinery.  At  the  lead-smelting  works  of  Laurium  or 
Ergasteria  there  are  employed  about  2,000  workmen  in 
.all,  of  whom  78  are  foreigners — 30  being  Frenchman,  30 
Italians,  and  18  Spaniards.  The  latter  receive  from  6s. 
to  6s.  8J.  a day,  the  Frenchmen  and  the  Italians  rather 
less  : whilst  the  living  of  all  costs  them  about  2s.  a day 
per  person.  The  native  workmen  receive  about  2s.  daily, 
and  can  provide  for  themselves  for  8d.  a day.  It  may 
seem  somewhat  singular  that,  w'hereas  all  the  produce  of 
Laurium,  amounting  in  value  to  more  than  £180,000 
annually,  is  exported  in  British  vessels  to  England, 
them  should  he  no  British  hands  employed  in  these 
works. 

The  bulk  of  the  population  of  Athens,  as  well  as  of 
other  places  in  its  neighbourhood,  being,  as  has  been  said, 
poor  and  unaccustomed  to  better  workmanship  than  their 
country  produces,  put  up  with  Greek  artisans,  whose 
charges  are  lower  than  those  of  foreigners  would  be  ; 
but  Athens  contains  a Court  and  a diplomatic  and 
cousular  body,  the  members  of  which  daily  feel  the 
absence  of  the  ordinary  comforts  to  which  they  have  been 
accustomed  in  other  countries.  There  am  resident  at 
Athens,  nnder  ordinary  circumstances,  a French,  an 
English,  a Russian,  an  Austrian,  a Prussian,  a Turkish, 
and  a United  States’  minister,  all  of  whom  on  their  arrival 
have  in  a great  measure  to  furnish  their  houses  from 
abroad,  but  who  would,  of  course,  prefer  to  employ 
upholsterers  and  cabinet-makers  for  the  purpose  if  they 
could  find  men  in  the  country  capable  of  supplying 
their  wants.  Mr.  Watson  mentions  the  circumstance 
of  a Greek  gentleman,  whose  state  of  health  makes  it 
convenient  for  him  to  pass  the  winter  at  Athens,  having 
brought,  two  years  since,  three  house-painters  from 
England,  on  contract  (paying  their  passage  money  both 
outwards  and  homewards),  to  decorate  his  winter  resi- 
dence. It  appears  that  these  three  men,  w'ho  were  highly 
skilled  artisans,  preferred  to  return  to  England  rather 
than  remain  in  Athens.  But  Mr.  Watson  has  been  in- 
formed by  several  persons  resident,  in  whose  judgment 
he  places  reliance,  that  there  now  exists  an  opening  in 
Athens  for  a limited  number  of  skilled  British  artisans. 
Ho  h.as  con.sulted  on  the  subject  with  various  persons 
established,  and  with  several  employers  of  workmen,  and 
these  have  replied  to  his  inquiries  ; — “Do  not  discour- 
age English  artisans  from  coming  to  Athens.  Steady 
skilled  men  might  make  their  way  here  very  well.’’  The 
demand,  however,  for  English  labour  would  seem  to  be 
only  for  men  skilled  in  making,  managing,  or  repairing 
machinery,  and  for  locksmiths,  bell-hangers,  house- 
decorators,  sign-painters,  and  c.abinet  niakers.  As  to 
the  quality  of  workmanship  in  Athens,  the  inconvenience, 
expense,  trouble  and  in  fact  the  impossibility  of  getting 
any  repairs  done  to  houses  at  the  worst  season  of  the 
ye.ar  are  very  harassing  to  the  occupant — with  respect 
to  locks,  door-handles,  varnishing,  See. ; and  in  Athenian 
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I rooms  their  condition  is  utterly  disgraceful.  As  a means 
! of  obtaining  furniture  the  possessor  of  empty  rooms  has 
to  purchase  at  sales — when  these  occur — ^suoh  articles  as 
may  be  presented,  without  regard  to  his  taste  or  to  their 
corresponding  with  each  other.  The  German  cabinet- 
maker is  often  unable  to  execute  an  order  under  months. 
Such  being  the  state  of  things  it  would  he  a boon  to  the 
more  civilised  portion  of  the  community  if  some  English 
artisans,  of  the  crafts  indicated,  could  be  made  to  see 
their  way  to  emigrate  to  Athens  with  proGt  to  them- 
* selves,  as  in  that  case  some  of  the  blanks  in  the  skilled 
n|  labour  market  would  probably  be  gradually  Glled  up  ; 

: I besides,  wore  a better  quality  of  skilled  labour  introduced 
i|  into  Greece,  it  might  be  hoped  that  a taste  for  better 
workmanship  would  thus  be,  ere  long,  created  amongst 
the  Greeks. 

The  usual  daily  routine  for  a European  artisan  in 
Athens,  if  ho  be  a bachelor,  is  to  take  a cup  of  coffee, 
with  some  bread,  on  rising  in  the  morning  ; to  breakfast 
a little  before  noon,  when,  at  the  same  hotel  where ' he 
may  board,  a meal  is  put  before  him  consisting  of 
soup,  with  bread,  boiled  beef,  with  one  vegetable,  and 
one  other  dish.  The  butchers’  meat  is  not  of  a very 
' nourishing  or  tempting  quality,  but  a person  board- 
j ing  at  any  hotel  for  a Gxed  sum  per  day  receives  at 
a meal  a sufficient  quantity  of  food  to  satisfy  his  appetite. 
The  mar-ket  supplies  vegetables,  including  spinach,  cauli- 
flowers, tomatoes,  onions,  potatoes,  and  French  beans  in 
abundance  ; fruit  likewise,  in  great  plenty,  including 
I grapes,  apples,  pears,  melons,  oranges  and  figs  ; whilst  ’ 

I wine  is  within  the  roach  of  all  classes  at  a very  cheap  | 
; rate,  a quantity  less  than  a pint  being,  as  a rule,  supplied  i 
at  each  meal  to  each  person.  The  European  artisan,  after 
an  abundant  mid-day  meal  such  as  indicated,  resumes 
his  work  until  nearly  sunset,  when  he  returns  to  his  ! 
eating-house  for  another  meal,  of  one  hot  dish  with  bread  , 
and  wine.  AVith  regard  to  the  facilities  which  an  artisan 
would  find  in  Athens  for  clothing  himself,  the  climate,  | 
j it  can  he  said,  excepting  during  the  months  of  December 
1 and  Januarj',  is  a very  mild  one,  his  clothing,  therefore, 
would  have  to  be  of  a very  much  less  heavy  description 
than  such  as  is  worn  in  northern  climates.  6 f the  amount 
of  comfort  which  an  artisan  would  find  in  his  lodgings, 
there  is  little  to  say,  further  than  that  in  a southern 
climate  this  item  is,  perh.aps,  not  so  very  important  as  in 
a northern  climate.  One  can  procure,  as  a general  rule, 
a clean  room,  unfurnished,  or  a furnished  room  in  a 
hotel,  which,  under  ordinary  circumstances,  can  be  - 
I rendered  more  or  less  comfortable.  English  artisans 
would  find  a language  strange  to  them  spoken,  and, 

I with  the  exception  of  a few  engineers  connected  with 
the  railway,  they  would  find  scarcely  any  of  their 
fellow  countrymen.  At  Athens,  however,  there  is  a 
British  Legation,  at  the  Pirmus  a British  Consulate, 
and  there  is  an  English  as  well  as  a Roman  Catholic 
Church.  At  the  University  reading  room,  any  respect- 
able person  may  have  a daily  opportunity  of  perusing 
j the  liJinburgh  Review,  the  Spectator,  Satwdivj  Review, 

I &c.,  tree  of  charge.  Under  ordinary  circumstances  the 
expenditure  would  he  about  £5  per  month,  which  esti- 
I mate  does  not  make  allowance  for  much  recreation,  nor 
I for  the  possible  event  of  illness.  As  to  what  remains  of 
hjs  yearly  earnings  to  an  English  artisan  established  in 
] Greece,  one  can  only  say  that  this  would  depend  on  his 
, ' skill,  his  health,  his  industry,  and  his  carefulness. 

I Several  of  the  foreigners  established  there  have  been 
. j enabled  to  realise  considerable  property.  Any  British 
' ' artisans,  however,  who  may  think  of  emigrating,  should 
assure  themselves  that  they  are  really  skilled  workmen, 

) whose  workmanship,  by  its  superior  quality,  would  com- 
I jmend  itself  to  general  appreciation.  It  would  he  as  well 
i moreover,  to  advise  any  artisan,  before  starting  on  his 
I voyage,  to  he  sure  that  he  is  provided  with  the  means  of 
j paying  his  passage-money  back  to  England,  in  case  of 
his  expectations  of  finding  remunerative  occepations  not 
I being  realised,  or  in  case  of  the  climate  not  suiting  him. 

I He  must  be  prepared  to  remain  some  little  time  before  ' 
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it  becomes  generally  known  to  the  community  that 
there  is  such  a workman,  and  during  such  time  he  must 
be  prepared  to  provide  for  himself  from  his  own  resources. 
In  conclusion,  Mr.  Watson  strongly  recommends  that 
no  English  artisan  should  go  to  this  country  who  is  not 
of  uniformly  sober  habits.  Whilst  several  Englishmen 
and  others  have  done  as  well  as  they  could  have  reason- 
ably expected,  the  majority  of  foreign  artisans  and  work- 
men who  have  tried  their  fortunes  in  Greece,  have  suc- 
cumbed to  the  temptation  of  intemperance,  whirh  the 
intense  heat  of  summer,  and  the  cheapness  of  the 
country  wines  and  spirits,  combine  to  present  to  men 
who  are,  by  the  nature  of  their  occupations,  forced  to 
undergo  severe  physical  exertion. 


CHANGE  OF  MARINE  MEASUREMENT  IN 
FRANCE. 

The  dispute  relative  to  the  measurement  of  vessels 
passing  through  the  Suez  Canal,  has  given  rise  to  the 
adoption  b}'  the  French  government  of  the  English 
mode  of  calculating  the  tonnage  of  vessels. 

In  France  at  present  the  volume  of  a marine  ton  is 
fixed  by  an  ordnance,  which  is  nearly  200  years  old,  at 
42  cubic  feet.  The  method  of  gauging  vessels  was  fixed 
by  Legrange,  at  the  end  of  the  last  century,  but  an 
ordnance  of  1837,  which  is  still  in  effect,  reduced  the 
olliciiil  tonnage  by  about  a sixth,  or  to  little  more  than 
half  the  capacity  of  the  vessel. 

The  English  commercial  ton,  of  50  to  52  cubic  feet, 
corresponds  very  nearly' with  the  French  ton  of  42  cubic 
feet  ; and,  as  the  official  measurement  is  taken  on  the 
basis  of  100  cubic  feet,  the  result  was  much  the  same  as 
that  of  the  French  method.  The  practical  application 
of  the  rule,  however,  differs  considerably  in  the  two 
countries  ; the  Fi’ench  authorities  assume  a theoretical 
form  for  all  vessels,  while  the  English  take  note  of  the 
effective  form  of  the  vessel. 

“The  English  official  tonnage,”  says  the  Minister  of 
Agriculture  and  Commerce,  in  his  report,  “ has  this  ad- 
vantage over  the  French  gauge,  that  it  is  always  in  pro- 
portion to  the  effective  capacity  of  the  vessel ; and,  with 
respect  to  deductions  made  for  steam  vessels,  the  ad- 
vantage is  also  in  favour  of  the  English  method,  by' 
which  the  deductions  are  based  on  the  actual  space 
occupied  by  the  machinery,  &c.,  while  in  France  they 
are  fixed  uniformly  at  two-fifths  of  the  whole  tonnage.” 

Most  maritime  nations  have  adopted  the  English 
method  of  measurement,  and  the  Minister  recommended 
that  France  should  do  the  same,  and  in  accordance  with 
that  recommendation  the  president  of  the  republic  has 
issued  the  following  decree ; — 

Art.  1. — Trading  vessels  are  to  bo  measured  after 
the  method  applied  in  England,  &c.  The  dimensions 
serving  for  the  calculation  of  the  tonnage  are  to  be  ex- 
pressed in  metres,  &o.,  and  their  product  divided  by  2'83 
cubic  metres.  The  number  of  tons  thus  obtained  to  be 
cut  with  a chisel  on  both  faces  of  the  main  beam  of  the 
vesseh 

Art.  2. — The  decree  to  come  into  force  from  the  1st 
June,  1873.  All  vessels  built  after  that  date  to  be 
measured  before  such  divisions  or  partitions  are  set  up 
within  the  ship,  &c. 


In  our  report  last  W'eek  of  the  Educational  Con- 
fpronce,  held  by-  the  Social  Science  Association  and  the 
Sidiolastic  Registration  Association,  the  name  of  the  Rev. 
Ai  iliur  Rigg  was  in.advertently  .substituted  tor  that  (if  Rev. 
Dr.  Rigg,  Principal  of  the  Wesleyan  Trainiug-  College. 

A new  metallic  compound  has  recently  been  in- 
vented in  America,  which  is  called  white  brass.  It  is  said 
that  it  is  susceptible  of  high  polish,  and  fu.ses  easily,  and  that 
it  has  been  found  to  surpass  in  durability  all  other  anti- 
friction metals  against  which  it  has  been  tested. 
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IMPROVEMENTS  IN  THE  MA.NUEACTURE  OF 
SILK. 

In  a report  to  the  Societe  d’ Encouragement,  in  Paris, 
M.  Alcan  lately  gave  an  account  of  some  recent  im- 
provements in  the  production  and  manufacture  of  silk. 
Among  the  various  hranches  of  this  industry  are  the 
rearing  of  the  silkworm,  the  collection  of  the  cocoons, 
the  filature  or  reeling  of  the  raw  silk,  the  spinning,  the 
utilisation  of  various  waste  products,  and  the  dyeing  and 
weaving  of  the  threads  in  their  manifold  stages,  from 
the  singles,  trams,  and  organzines  to  the  finished  silk 
tissues.  Moreover,  there  belongs  to  the  silk  industry 
the  obtaining  of  the  silk  substance  from  the  body  of  the 
worms,  and  its  use  for  fish  lines  and  violin  strings. 
Recently  the  regaining  of  the  silk  fibre  from  the  silken 
rags  has  been  added  to  it ; and  in  regard  to  this,  we 
would  say  that  it  is  more  important  th  in  the  shoddy 
industry,  inasmuch  as  the  silk  threads  regained  possess 
a proportionally  higher  value  than  shoddy,  because, 
when  used  ag.ain,  they  differ  less  from  the  new  material 
which  is  mixed  with  them.  Of  these  various  hranches, 
we  will  first  allude  to  the  killing  of  the  worms.  The 
most  preferable  method  would  undoubtedly  be  that  in 
which  hot  air  is  the  means,  were  it  not  for  the  fact  that 
the  contrivances  used  for  the  purpose  are  still  very  de- 
fective. Hence  steam  is  mostly  employed,  and  this 
process  is  easy  and  inexpen.sive.  Yet  there  is  one  dis- 
advantage connected  with  it,  as  the  cocoons  absorb 
moisture ; and  if  not  dried  with  the  utmost  care,  they 
require  afterwards  to  he  turned  over  several  times  a day 
to  prevent  their  loss  by  deoa}^  In  foreign  silk-growing 
countries,  much  cai'e  is  bestowed  upon  this  branch  of  the 
art.  In  China,  for  instance,  they  use  calorifcres,  specially 
built  in  Paris  with  great  care.  To  facilitate  transpor- 
tation, the  cocoons  are  treated  in  hydraulic  presses, 
whereby  spots  will  most  assuredly  show  themselves  if 
the  dead  worms  have  not  been  perfectly  dry.  In  order 
to  simplify  this  process,  M.  Alcan  conceived  the  idea  of 
emploj’ing  a volatile  substance  (camphor),  which  he  did 
in  the  following  manner: — Thirty  pounds  of  cocoons, 
which  were  to  be  sent  from  Southern  France  to  Paris, 
were  packed  into  a box  with  a small  quantity  of  camphor, 
all  the  cracks  having  been  carefully  closed  by  pasting 
strips  of  paper  over  them.  Although  forwarded  at  a 
time  most  favovirahle  to  the  metamorphosis,  not  a single 
butterfly  was  found  on  opening  the  box  ; all  the  cocoons 
were  saved,  and  the  worms  had  assumed  a mummy- 
like appearance;  they  were  hhtck,  hard,  and  caused 
no  spots.  From  these  facts,  it  may  he  inferred  that 
this  process  may  well  he  used  in  the  killing  of  the 
silkworm.  M.  Alcan  called  attention  to  another  opera- 
tion, namely,  the  filature  or  reeling,  .an  apparently  simple 
but  important  part  of  the  treatment,  and  one  that  must 
he  very  c.arefuly  c.arried  out.  To  fully  appreciate  the 
importance  of  the  improvement  to  ho  described,  it  may 
suffice  to  ]5oint  out  the  fact  that  formerly  the  silk  from 
China  and  the  Levant  commanded  a much  higher  price 
than  the  French  production.  This  condition  of  things 
has  been  changed,  for  in  Europe  the  silk  is  now  treated 
differently  from  the  process  still  followed  in  Asia.  For 
the  better  understanding  of  this  oper.ition.let  us  mention 
the  principal  points  required  in  reeling.  The  most  com- 
mon, as  well  as  the  finest,  raw  silk  consists  of  at  least 
three  or  four  single  threads,  as  many  as  there  are  cocoons 
thrown  into  hot  water,  which  is  used  for  the  purpose  of 
softening  the  threads,  and  to  separate  them  from  each 
other.  These  single  threads  have  unequal  cross  sections, 
and  they  are  unequally  thick  throughout  their  length  ; 
and,  moreover,  they  are  not  round,  but  rather  flat, 
(Ireat  care  is  necessary  to  produce  .a  uniform  thread  ; it 
should  he  smooth  and  brilliant,  and  when  torn  it  should 
not  divide  itself;  if  it  does,  the  union  between  the 
single  threads  has  not  been  perfect.  The  unific.ation  is 
accomplished  by  twisting  the  fibres  on  their  way  from 
the  hot  water-basin  to  the  reeling-machine,  and  it  is 
consequently  important  that  the  length  of  the  twisted 


part  should  remain  unchanged  during  the  reeling  of  one 
kind  of  silk.  It  is  said  that  to  this  end  Vauoanson  has 
constructed  a very  simple  but  ingenious  apparatus  which 
seems  to  answer  all  purposes.  Unfortunately  M.  Aloanhas 
neither  furnished  an  engraving  nor  a clear  description  of 
the  invention.  Another  point  that  is  very  important  is  that 
the  number  and  equal  strength  of  the  threads  should  he 
maintained.  As  the  filature  progresses,  the  diameter  of 
the  thread  varies  ; and  for  this  reason  new  cocoons  must  he 
used  from  time  to  time  in  order  to  equalise  the  variation 
in  thickness.  The  successful  performance  of  this  opera- 
tion requires  an  apprenticeship  of  from  two  to  three 
years.  The  third  point  to  be  observed  relates  to  the 
lustre  of  the  product.  If  the  threads  have  not  been 
properly  reeled,  they  exhibit,  when  magnified,  arch- 
like  twists,  and  appear  downy.  But  if  they  have  been 
stretched  in  a straight  line,  they  reflect  the  light,  and 
attain  the  lustre  peculi.ar  to  properly  treated  silk.  The 
improvement  made  in  the  art  of  reeling  consists  princi- 
pally in  the  application  of  steam  power.  By  this  the 
velocity  may  be  regulated  at  will,  and  if  the  cocoons 
are  properly  freed  from  the  gummy  substance,  the  oper- 
ation may  readily  be  carried  out.  The  product  obtained 
is  in  every  respect  superior  to  that  obtained  by  hand  ; 
and  the  process  was  imperfect  as  long  as  hot  water, 
which  is  not  easy  to  retain  at  a uniform  and  sufficiently 
high  temperature,  was  used.  The  stuff  calleii 
a common  product,  was  largely  obtained  as  waste  by  the 
direct  application  of  heat.  So  long  ago  as  1810,  Gensoul 
introduced  the  heating  by  steam,  and  from  this  time 
dates  a new  epoch  in  the  manufacture  of  silk.  Two 
or  three  years  since,  a new  method  for  applying  heat 
came  into  use  in  the  silk  districts  of  France. 
The  inventor  is  the  manufacturer  Limet,  of  Coisne,  de- 
partment Nievre,  and  the  principle  consists  in  the 
alternate  or  combined  action  of  water  and  steam,  the 
operation  being  effected  by  the  alternate  opening  and 
closing  of  stop-cocks.  The  first  stop-cock  furnishes 
steam  with  which  the  cocoons  are  to  be  softened  ; by  ^ 
opening  a second  cock,  they  are  impregnated  with  water, 
which  is  heated  by  the  steam.  If  allowed  to  remain  in 
this  position  they  would  sink  to  the  bottom  of  the  basin, 
which  would  be  a great  disadvantage ; a third  stop-cock  . 
is  therefore  opened,  by  which  the  water  is  allowed  to  re-  | 
.ascend,  whereupon  the  cocoons  swell,  diminish  in  weight,  II 
and  again  ascend  to  the  surface.  This  operation  requires  ) 
from  two  to  six  minute.s,  according  to  the  hardness, 
species,  or  origin  of  the  cocoon.  After  this  prelimin.ary  i 
treatment,  the  reeling  is  done  with  great  ease,  so  that 
the  operatives,  although  generally  opposed  to  in- 
novations, are  not  likely  to  return  to  the  old  ' 
method  if  they  have  once  used  this  process.  Not 
only  is  the  silk  improved  in  appearance  and  the  pro- 
duction increased  twenty  per  cent.,  hut  defective  cocoons 
may  also  be  reeled  without  much  loss  or  trouble.  Besides, 
one  cocoon  or  one  hundred  may  be  treated  with  equ.al 
certainty.  The  invention  is  characterised  by  the  follow- 
ing considerations  : — 1.  The  steam  acts  uniformly  on  all 
cocoons.  2.  By  the  boiling  in  water  mixed  with  steam,  i 
the  friction  of  the  cocoons  .among  themselves,  which  t 
causes  loss,  is  entirely  obviated.  3.  By  the  subsequent 
application  of  steam,  the  water  is  driven  out  from  the  , 
cocoons,  so  that  they  are  caused  to  float.  The  advantages 
claimed  are: — 1.  The  more  carefully-prepared  cocoons  “ 
can  be  better  reeled  ; there  are  fewer  ruptures  and  less 
loss,  and  the  workmen  are  enabled  to  produce  one-fifth 
more  silk.  2.  The  silk  is  smoother  and  without  down, 
to  which  all  manufacturers  of  glossy  goods  object;  it  is 
cleaner  from  gum,  and  more  uniform  and  strong.  3. 

The  app.aratus  saves  labour,  fuel,  and  time. — Journal  of 
Applied  Science.  i 


Some  of  the  scientific  societies  of  London  are,  it 
is  s.aid,  endeavouring  to  form  a joint  stock  company,  with  a 
capital  of  £40,U00,  for  the  purpose  of  erecting  a building 
which  would  serve  as  offices,  with  a theatre  for  meetings,  &c. 
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CORRESPONDENCE. 


COLOUR  AND  VISION. 

Sir, — Mr.  Tidy,  as  reported  in  the  Society  of  Arts 
Journal  of  January  3rd,  says  : “ If  Mulready  saw  a sun- 
set as  a deep  blue,  be  mixes  his  colours  a deep  blue,  but 
inasmuch  as  to  my  eye  the  sunset  is  not  a deep  blue,  but 
a deep  red,  as  a matter  of  necessity  the  colour  which 
Mulready  mixed  would  be  to  my  eye  a deep  red  too. 
The  simple  fact  - is  that  Mulready  saw,  and  Mulready 
painted,  with  the  same  eye.” 

_ But,  sir,  one  day  I wished  to  call  a rather  short- 
sighted lady’s  attention  to  a somewhat  distant  object  in 
the  landscape  before  us  ; and,  by  way  of  bringing  her 
eye  into  a line  with  it,  asked  her  if  she  saw  a red 
house  at  no  great  distance  off.  After  looking  about  she 
said,  “ Is  it  that  pinkish  house  you  mean  P”  “ Well,”  said 
I,  “ to  me  it  appears  bright  red.”  So  she  took  her  eyeglass, 
and  on  looking  at  the  house  through  it,  said,  “Oh,  yes,  now 
it  does  appear  red.”  So  here  we  had  an  instance  of  red 
appearing  to  he  a colour  verging  in  the  direction  of  blue, 
merely  because  the  coloured  object  was  beyond  the  range 
of  her  focus.  I feel  sure  that  if  she  were  painting  that 
landscape  without  glasses  she  would  have  used  for  the 
house  a more  hlueish  shade  of  red  than  I would  have 
done.  Whereas,  if  she  were  painting  with  glasses  on, 
which  hrough  her  focus  to  the  same  range  as  mine,  she 
would  have  used  the  same  colour  that  I would  have  used 
myself.  _ It  seems,  thereibre,  possible  to  me,  that  Mul- 
ready might  have  viewed  his  palette  with  precisely  the 
same  ej'e,  so  to  speak,  as  Mr.  Tidy  ; and,  nevertheless, 
might  have  viewed  distant  objects  with  a very  different 
eye  because  the  focal  range  of  his  colour-vision  differed. 

I am,  &c.,  J.  C. 

THE  PERILS  OF  OUR  IRON  AND  COAL 
INDUSTRIES. 

The  great  strike  still  impending  in  South  Wales 
recalls  one  of  several  propositions  designed  to  avert  such 
calamities,  published  in  the  Jouridl  of  the  Society  of 
Arts,  of  the  27th  of  September  last,  under  the  title  of 
“Heads  and  Hands,”  and  copied  into  the  Mechanics 
Magazine,  the  Builder,  &c. 

In  so  far  as  both  heads  and  hands  in  South  Wales  arc 
conteat^  that  workmen’s  wages  shall  depend  upon 
masters’  profits,  the  issue  raised  might  he  capable  of 
solution  by  various  methods. 

One  such  method  is  obvious.  Let  the  workmen  who 
mistrust  their  own  capacity  to  investigate  the  masters’ 
accounts,  invoke  the  assistance  of  experienced  ac- 
countants, altogether  independent  of  favours  expected 
prof^sionally.  For  such  service  the  best  qualified  might 
be  official  examiners  of  disputed  income-tax  assessments, 
or  accountants  restricted  to  public  service,  or  say  some 
retired  professional  accountantof  repute, zealousto  “Iiave 
done  the  State  some  service.” 

The  process  could  be  one  of  mediation — not  of  arbi- 
tration. Moreover,  and  for  a few  weeks,  the  reduced 
rate  of  wages  might  he  accepted  provisionally;  and, 
meanwhile,  the  ten  per  cent,  at  issue  might  be  put  aside 
to  abide  the  result  of  the  investigation. 

^ i Jacob  A.  Fkanklix. 

l/ondon  Institute,  Finsbury-circus. 

1 -S.— V hile  the  above  h,as  been  in  type,  w^aitinf  op- 
portunity for  insertion,  Mr.  Crawshay  pleads,  and  "with 
reason,  that  iron  sold  for  £9  2s.  5d.  per  ton,  must  not 
cost  him  £9  per  ton. 

We  may  he  sure  that  no  outsider,  but  only  the  iron- 
master  himself,  can  determine  the  rate  of  profit  (averan-e) 
which  will  maintain  production.  But  why  should 
common  ruin  be  encountered  without  affording  a chance 
ot  evolving,  from  trustworthy  investigation,  data  fitted  to 
adjust  wages  by  profits  by  common  consent,  and  possibly 
with  reciprocal  guarantees  ? J.  A.  F. 


GENERAL  NOTES. 


Cape  Diamonds, — It  is  stated  that  the  largest  diamond 
in  the  world  was  found  on  November  7th,  at  Waldeck’s 
Plant,  by  a lucky  Mr,  Robert  Spalding.  The  stone  is 
lustrous,  but  off-coloured  and  has  a spot  in  it.  Its  weight  is 
228  carats;  from  the  same  claim  were  also  taken  a 60-carat 
and  a 30-carat  diamond. 

A Crystal  Palace  for  New  York.— The  people  of 
New  York,  encouraged  by  the  example  of  the  Crystal  Palace 
in  London,  have  determined  to  commence  a similar  under- 
taking in  their  own  city.  The  “ Industrial  Exhibition  Com- 
pany ” has  been  started,  and  a grand  dinner  was  given  at  the 
St.  James’s-hall,  in  order  to  discuss  the  position  and  prospects 
of  the  company.  The  directors  intend  issuing  1,875,000 
dollars  stock,  at  80  cents  on  the  dollar,  and  to  purchase 
a plot  of  ground  outside  the  city,  at  a cost  of  about 
252,000  dollars,  for  the  erection  of  a permanent  industrial 
exhibition.  The  matter  is  said  to  be  in  very  good  hands. — 
Btiilder. 

Channel  Passage. — The  famous  Bessemer  ship  (writes 
the  St.  Petersburg  correspondent  of  the  Morning  Post)  has 
just  encountered  an  unexpected  rival  in  the  floating  cabin 
devised  by  M.  Alexandrovski,  the  inventor  of  the  “ under- 
water vessel.”  The  construction  is  very  much  the  same  as 
that  of  the  Bessemer,  but  the  cabin,  instead  of  being  attached 
to  a piivot,  literally  floats  in  a kind  of  tank  placed  amidships 
between  the  engines.  The  invention  was  tested  not  long 
since  by  the  Grand  Duke  Constantine,  in  his  capacity  as  heap 
of  the  naval  department,  with  a perfectly  satisfactory  result ; 
all  efforts  to  shake  the  cabin  jnxiving  utterly  unsuccessful, 
the  pitching  as  well  as  the  rolling  motion  of  the  vessel 
being  completely  counteracted.  M.  Alexandrovski  was  ex- 
pected shortly  to  leaveTor  England,  in  order  to  patent  his  in- 
vention, intending  to  visit  France  a little  later  with  the  .same 
object.  We  may  remark  that  something  of  the  same  sort 
has  already  been  patented,  though  we  are  not  aware  if  any 
experiments  have  been  made  with  such  an  apparatus. 

The  St.  Gothard  Railway. — The  operations  for  the 
]iiercing  of  the  St.  Gothard  tunnel  are  proceeding  vigorously. 
The  line  is  already  staked  out  from  Fluden  to  the  entrance 
of  the  tunnel  at  Goschenen,  as  also  from  the  opposite  end  at 
Airolo.  Workshops  and  engine-house.s  are  being  constructed 
at  the  two  points  where  the  work  of  blasting  will  first  com- 
mence, and  it  is  expected  that  the  actual  work  of  piercing 
the  tunnel  will  commence  early  next  spring.  The  tunnel 
will  be  large  enough  for  a double  line,  and  will  be  perfectly 
straight,  with  the  exception  of  160  yards  at  the  southern 
extremity,  which  will  form  a curve  of  328  yards  radius,  for 
the  purpose  of  uniting  the  centre  line  of  the  tunnel  with 
that  of  the  station  Airolo.  The  length  of  the  tunnel  will 
be  16,300  yards,  or  9 miles  46  yards,  and  the  section,  of  about 
200  yards,  which  will  form  the  culminating  point  near  the 
middle,  will  be  3,780  feet  .above  the  sea  level,  or  about  40  feet 
less  than  the  maximum  height  allowed.  The  gradient  from 
the  highest  point  within  the  tunnel,  to  the  station  of 
Goschenen,  a distance  of  8,155  yards,  will  be  5'82  per  thou- 
sand, and  from  the  same  point  to  Airolo  on  the  south,  a 
distance  of  8,145  yards,  it  will  be  1 in  1,000.  At  the 
Goschenen  end  the  curve  of  junction  of  the  centre  line  of  the 
tunnel  w'ith  that  of  the  railway  will  be  outside.  The  trans- 
verse section  will  present  the  same  dimensions  as  the  Mont 
Cenis  funnel,  that  is  7ft.  9in.  in  height,  .and  from  25ft.  to 
26ft.  3in.  width.  The  two  entrances,  as  well  as  the  station  at 
Goschenen,  will  be  protected  by  strong  retaining  wal 
against  the  danger  of  avalanches,  or  the  falling  of  detached 
masses  of  rook  or  earth  from  the  mountain.  The  above 
mentioned  figures  will  indicate  something  of  the  character 
of  the  work  required  for  the  tunnel  proper,  which  however 
is  nothing  in  comparison  to  that  which  will  be  needed  for 
the  approaches.  The  little  mountain  valley  of  Goschenen, 
situated  ,at  the  junction  of  the  Reuss  and  the  Goscheneu- 
Reuss,  already  begins  to  wear  tho  appearance  of  a manufac- 
turing town.  New  buildings  are  rising  on  every  hand — • 
inns,  cafes,  workmen's  houses,  workshops,  &c.  Proceeding 
along  the  St.  Gothard  road  towards  the  Devil’s  bridge,  one 
may  perceive  to  the  left  of  the  roaring  mountain  stream  at 
the  foot  of  a perpendicular  group  of  rook,  a small  black 
opening,  like  a rabbit-hole.  This  is  the  future  northern 
entrance  to  the  great  Alpine  tunnel. 
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Traction  Engines  in  Germany. — A regular  service  of 
traction  engines  on  the  common  roads  has  lately  been 
organised  byM.  btemmuller,of  Gummersbach,  for  the  carriage 
of  goods  between  that  place  and  Cologne,  a distance  of  12 
German  leagues,  and  also  between  Gummersbach  and  Lenness, 
a distance  of  six  leagues,  and  according  to  all  accounts  these 
lines  are  giving  great  satisfaction. 

Extract  of  Meat. — Professor  Artus,  of  Jena,  says  the 
Journal  of  Applied  Science,  recommends  a new  method  of 
making  extract  of  meat,  which  possesses  the  advantage 
above  that  of  Liebig  of  retaining  the  albumen,  gelatine, 
and  fat,  which  are  all  removed  by  Liebig’s  process,  and 
which  would  seem,  from  recent  experiments,  to  be  the  only 
really  nutritious  elements  of  the  meat.  For  this  purpose  an 
extract  of  meat  is  first  made  with  cold  water  by  means  of  a 
very  simple  apparatus  ; this  dissolves  out  the  soluble  salts, 
the  albumen,  and  part  of  the  gelatine  and  creatine.  The 
meat,  after  having  undergone  this  process,  is  then  boiled  fur 
an  hour  in  a Papin’s  digester,  and  the  liquid  pressed  out. 
The  fat  is  skimmed  off  its  surface,  and  this  extract  is  mixed 
with  the  cold  extract,  and  the  mixture  is  then  evaporated  at 
a proper  consistence  in  a sand-bath,  or  better,  in  a vacuum 
apparatus.  This  certainly  seems  a much  better  way  of  pre- 
paring an  extract  of  meat  than  any  of  the  methods  which  ne- 
cessitate the  throwing  away  of  the  most  valuable  of  its  con- 
stituents. 


NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Pinancial 
Officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exlubition,  are  now  published  complete  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 

THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Society  of  Engineers.  Transactions  for  1870.  Pre- 
sented by  the  Society. 

The  Philological  Character  and  Genius  of  the  Modern 
Greek  Language.  A Lecture  by  Professor  J.  Stuart 
Blackie. 

The  Parliamentary  Buff  Book  for  1871  and  1872.  By 
Thomas  N.  Roberts.  Presented  by  the  Author. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged. 

January  22.- — “On  Rendering  Wood  Incombustihle.” 
By  D.  O.  Macomber,  C.E. 

January  29.; — “ On  Guilds  and  their  Functions.”  By 
.Tohn  Yeats,  Esq.,  LL.D.  On  this  evening  Thomas 
Webster,  Esq.,  Q.C.,  will  preside. 

February  5. — “ On  Ships  fur  the  Channel  Passage.” 
By  Lieut.-Col.  A.  Strange,  F.R.S. 


CANTOR  LECTURES. 

The  second  course  of  these  lectures,  viz.,  seven, 
“ On  the  Energies  of  the  Imponderables,  witb 
especial  reference  to  the  Measurement  and  Utilisa- 


tion of  them,”  will  be  delivered  by  the  Eev. 
Aethtje.  Eigg,  M.A.,  on  the  following  evenings, 
at  eight  o’clock ; — 

Lecture  I. — Monday,  February  3rd,  1873. 

On  the  Sources,  Inter-relations,  and  Measurements  of 
Energies — Units  of  Measurement. 

Lecture  II. — Monday,  February  10th,  1873. 

On  the  Energy  of  Gravity,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  III. — Monday,  February  17th,  1873. 

On  the  Energy  of  Vitality,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 

Lecture  VI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  thd  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Members  are  entitled  to  attend  these  lectures 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...British  Architects,  8. 

Medical,  8. 

Asiatic,  3. 

Victoria  Institute,  8. 

Social  Science  Association,  4.  Mr.  John  Liddle,  “ On  the 
Defects  of  the  Sanitary  Provisions  of  the  Building  Act,  | , 
18  and  19  Vic.,  e 122,  with  Suggestions  for  their  ' 
Amendment.” 

Tubs Royal  Institution,  3.  Prof.  Rutherford,  “Forces  and 

Motions  of  the  Body.”  ' 

Civil  Engineers,  8.  Discussion  on  Colonel  Greathed’s 
Paper,  “ On  Irrigation  in  Northern  India,” 

Pathological,  8.  i 

Anthropological,  8.  Annual  Meeting. 

•Zoological,  8^.  1.  Rev.  John  T.  Gulick,  “ On  the  Classi- 

fication of  the  AchaiindlinceV  2.  Mr.  Raphael  Meldola, 
“On  a certain  class  of  cases  of  variable  protective 
colouring  in  insects,  &c.”  3.  Mr.  A.  H.  Gairod,  “ On 

the  visceral  anatomy  of  the  Sumatran  Rhinoceros 
[Ceratorhinus  sumatrensis).^^  4.  Mr.  A.  D.  Bartlett, 

“ Notes  on  the  Birth  of  a Sumatran  Rhinoceros.” 

Royal  Colonial  Institute,  8.  (At  the  House  op  the 
Society  of  Arts.)  Lord  Bury,  M.P.,  “On  the  Wash- 
ington Treaty,  a Balance  of  Advantages,  &c. 

Statistical  Society,  7|.  1.  Dr.  Guy,  “ On  John  Howard 

as  Statist.”  2.  Mr.  Francis  Galton,  “ On  the  Relative 
Supplies  from  Town  and  Country  Families  to  the 
Population  of  Futuie  Generations.” 

Wed.  ...SOCIETY  OF  ARTS,  8.  Mr,  Macomber,  “ On  Render- 
ing Wood  Incombustible.” 

Royal  Society  of  Literature,  8|. 

Arcliseological  Association,  8. 

Geological,  8.  1.  Mr,  J.F.  Campbell,  “On the  Glaciation 
of  Ireland.”  2.  Mr.  D.  Mackintosh,  “ Observations  on 
the  more  remarkable  Boulders  of  the  North-West  of  i 
England  and  the  Welsh  Borders.”  3.  Mr.  J,  Lucas, 

“ On  the  Origin  of  Clay  Ironstone.” 

Thurs.. .Society  for  the  Encouragement  of  Fine  Arts,  8. 

Royal,  8.^. 

Antiquaries,  8j. 

Royal  Society  Club,  6. 

Royal  Institution,  k Dr.  Debus,  “ Oxidation.” 

Fri Royal  Institution,  8.  Prof.  Birks,  “ Analogies  of  Physical 

and  Moral  Science.” 

Royal  United  Service  Institution,  3.  Commander  W. 

Dawson,  “ On  Powder-pressures  in  the  35-ton  Gun.” 
Architectural  Association,  Ta.  Mr.  Sulman,  “Teachings 
of  some  Old  Churches  in  North  Hants.” 

Philological,  8^  . 

Ouekett  Club,  8. 

Sat Royal  Institution,  8.  Dr.  Freeman,  “Comparative  i 

Politics.” 

Ro}al  Botanic,  3f.  . i 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


SCHOOL  EFFICIENCY. 

The  Council  have  the  pleasTire  of  announcing  that 
they  have  received  a communication  from  Mr. 
John  Buckle,  placing  at  their  disposal  the  smn  of 
£100  to  be  offered  as  a prize  to  the  Head-Master 
of  any  school  conducted  on  the  half-time  principle, 
who  shall,  within  a time  to  be  fixed,  produce  the 
greatest  number  of  well-trained  pupils  at  the  least 
cost  per  head  for  their  tuition.  The  Council  to 
fix  the  time  to  be  allowed  for  the  competition,  the 
character  of  the  examination,  and  the  tests  of 
successful  training. 

The  offer  has  been  referred  to  a Committee  to 
settle  the  details. 


PRIZE  FOR  STEEL. 

1.  The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  speci- 
mens of  steel  suitable  for  general  engineering 
purposes. 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  with  his 
specimens  a statement  of  the  nature  of  the  tests 
he  has  applied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  will  be  submitted  to  tests 
shordd  the  Council  consider  it  desirable. 

5.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 


FOOD  COMMITTEE. 

The  Committee  met  on  Wednesday  last,  at  4 
o’clock.  Present : — Mr.  Benjamin  Shaw,  in  the 
chair.  Mr.  F.  A.  Abel,  P.E.S.,  Mr.  Hyde  Clarke, 
Sir  Antonio  Brady,  Eev.  J.  E.  Hall,  Mr.  W.  H. 
Michael,  Dr.  Pitman,  Mr.  Samuel  Eedgrave,  Mr.- 
E.  C.  Tufnell,  and  Mr.  J.  A.  Youl. 

The  Committee  had  before  them,  sent  by  the 
Central  Queensland  Company,  a specimen  of  meat 
from  that  colony,  prepared  under  Fryer’s  Patent, 
which  consists  in  placing  the  meat  in  tins  her- 
metically soldered  down  and  subjected  to  heat  in 
an  atmosphere  of  steam  under  pressure. 

The  Committee  directed  the  following  minute 
to  be  recorded. 

Without  expressing  a final  and  decided  opinion  on  the 
process  (which  from  a single  specimen  they  are  scarcely 
warranted  in  doing),  the  Committee  are  of  opinion  that 
the  specimen  before  them  compares  favourably  with  the 
meats  that  they  have  previously  received  from  Australia 
prepared  by  other  processes.  They  regard  the  products 
of  this  new  method  as  in  many  points  encouraging,  and 
hope  that  they  may  have  further  opportunities  of  examin- 
ing its  results.  The  meat  is  perfectly  fresh  and  sweet, 
but  (as  in  other  cases  of  Australian  meats)  somewhat 
insipid  from  over-cooking.  In  this  instance  the  flavour 
and  moisture  have  been  transferred  to  the  jelly  to  too 
great  an  extent.  Like  all  other  tinned  meats,  it  seems 
likely  that  the  flavour  could  be  improved  if  the  duration 
of  exposure  to  heat  could  he  shortened  without  endanger- 
ing the  preservation.  The  Committee  would  suggest 
that  the  Company  should  remit  to  them  a duplicate 
series  of  five  tins,  prepared  at  various  durations  of  heat 
exposure,  in  order  that  they  may  he  better  able  to  form 
some  judgment  as  to  the  amount  of  time  most  conducive 
to  the  success  of  the  process. 


PROCEEDINGS  OF  THE  SOCIETY, 

o 

SEVENTH  ORDINARY  MEETING. 

Wednesday,  January  22nd,  1873,  T.  E.  Totnell, 
Esq.,  Treasurer  for  the  Society,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Bannister,  Eobert  Hope,  80,  King  William-street,  E.C. 
Walduck,  Henry,  4,  Warwick-court,  Holborn,  W.C. 
Watt,  Philip  B.,  3,  Bilbie-street,  Nottingham. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Colehrook,  John,  16,  Hans-place,  Chelsea,  S.W. 

Dean,  James,  Clapham-common,  S.W. 

Henry,  Wm.  G.  P , 11,  Grosvenor-crescent,  Edinburgh. 
Lawrence,  Lieut.-General  Sir  Arthur  Johnstone,  K.C.B., 
Fox-hills,  Chertsey. 

Lawson,  John,  Halifax. 

Maynard,  Frederick,  55,  Old  Broad-street,  E.C. 

Muzio,  Augustus,  33,  Highhury-grove,  Highbury,  N. 
Nicholson,  Vice-Admiral  Sir  Frederick  E.,  Bart.,  C.B., 
16,  William-street,  Lowndes-square,  S.W. 

Sandeman,  Eichard,  Lenzie  by  Glasgow. 

Scott,  John  Chastleton,  Bickley,  Kent. 

Smith,  Arthur,  44,  Chiswell-strc-et,  E.C. 

Taylor,  John  Edward,  12,  Q,ueen’s-gate-gardens,  S.W. 

The  Paper  read  was — 
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ON  EENDEEING  WOOD  INCOMBUSTIBLE. 

By  D.  0.  Macomber,  C.E. 

Man  is  surrounded  by  wbat  in  former  times  bave 
been  called  the  four  elements,  viz.,  earth,  air, 
water,  and  fire,  but  modem  science  has  demon- 
strated that  earth  is  composed  of  many  earths — 
air,  a compound  of  at  least  two  gases ; water,  a 
compound  of  hydrogen  and  oxygen;  and  fire,  only 
the  production  of  light  and  heat  during  com- 
bustion. For  our  present  purpose,  however,  it  is 
most  convenient  to  consider  them  as  original 
elements,  and  as  such  they  are  all  infcmately 
connected  with  our  subject  of  this  evening,  viz., 
rendering  wood  incombustible. 

To  the  earth  man  is  indebted  for  food,  clothing, 
and  the  mineral  and  metallic  substances,  which, 
together  with  the  rocks  and  carbons,  form  the 
bases  of  all  the  improvements  and  progress  of  the 
world. 

Air,  which  forms  the  vital  principle  of  life,  and 
upon  the  purity  and  abundance  of  which  depends 
our  health,  and  the  total  loss  of  which  is  death,  is 
not  less  important,  inasmuch  as  modem  science 
is  rapidly  converting  it,  by  condensation,  into  a 
controllable  motive-power. 

Water,  which  forms  the  far  larger  portion  of  the 
surface  of  the  globe  we  inhabit,  as  well  as  of  our 
own  bodies,  and  of  all  animal  and  vegetable  life, 
seems  to  have  been  the  parent  of  all  the  other 
elements,  for  it  dates  its  existence  in  chaos,  and 
claims  priority  by  the  creating  hand  of  the  great 
God  of  the  universe.  Of  all  the  elements  it  seems 
the  most  wonderful  in  its  functions  and  trans- 
formations. It  descends  in  genial  showers  to  water 
the  thirsty  earth,  or  it  deluges  a world  and  sweeps 
man  and  beast  away  in  its  course.  It  is  invisibly 
absorbed  in  the  atmosphere,  and  it  is  poured  down 
hr  the  destroying  water-spout.  It  floats  the  navies 
of  the  world,  and  it  swarms  with  curious  animal 
and  vegetable  life.  You  may  burn  it,  or  extin- 
guish a burning  with  it.  It  softens,  permeates 
and  cooks  our  food,  quenches  our  thirst,  and  sup- 
phes  the  greatest  modem  power  of  the  civilised 
world.  You  may  bum,  evaporate  and  scatter  it 
abroad,  but  you  cannot  really  waste  a drop  of  it. 
You  only  change  its  condition.  It  is  in  the  vapour, 
the  atmosphere,  and  the  world  yet. 

But  fire  is  the  friend,  the  slave,  the  master 
and  the  consumer  and  conqueror  of  man  and 
his  works.  Although  the  true  definition  of  fire 
may  be  merely  “ solid  or  gaseous  matter  at  a 
high  temperature,”  yet  by  fire  we  understand 
the  activity  of  heat,  when  supported  hy  an 
amount  of  atmospheric  air  sufficient  to  consume 
or  disintegrate  those  bodies  to  which  it  is  applied, 
or  with  which  it  conies  in  contact.  If  we  look 
above  by  day  (when  fog  and  clouds  permit)  we  see 
the  great  source  of  light  and  heat,  95  millions  of 
miles  distant,  and  modem  research  proves  it  to  he 
a monstrous  globe  of  active  fire,  flashmg  its  flames 
out  hundreds  of  miles  from  its  body.  If  we  search 
below  the  surface  of  our  earth,  we  find  the  tem- 
peratm-o  rising  (as  we  sink  our  shafts)  one  degree 
for  every  sixty  feet,  until  at  2,500  feet  deep  (could 
we  reach  it)  lead  would  melt,  at  74  miles  cast-iron, 
and  at  190  miles  rocks  would  be  fused,  and  every 
known  substance  become  liquid  ; the  thin  crust  of 
the  earth  is  passed,  and  heat  reigns  supreme. 

But  with  all  this  a land  Providence  has  placed 


within  the  reach  of  man,  guided  by  reason  and 
science,  the  ineans  of  in  a great  measure  controlling 
this  destructive  element,  and  rendering  it  obedient* 
to  our  wills,  a powerful  auxihary  of  progress  in  all 
the  arts  that  minister  to  man’s  happiness,  his 
warmth,  comfort,  and  satisfaction,  But  it  is  not  to 
be  overlooked  that  the  higher  we  advance  in 
civilisation,  the  more  holdly  we  stretch  out  into  the 
fields  of  invention,  progress,  and  improvement,  the 
more  intimate  we  become  with  the  daily  use  and 
contact  of  this  element. 

Man  in  an  uncivilised  state  requires  heat  for  two 
purposes  alone — warmth  and  cooking  his  food. 
In  the  countries  under  the  tropics,  where  the  sun 
f m'nishes  heat  in  abundance,  and  ripens  the  abundant 
fruits  of  the  earth,  artificial  fire  is  hut  little  needed. 
In  high  northern  latitudes,  likewise,  it  is  not  a 
little  singular  that  only  a small  portion  of  the  fat 
of  those  animals  which  are  used  for  food  and  for 
clothing,  furnishes  all  that  seems  to  be  required  for 
light  and  warmth ; and  the  inhabitants  of  those 
apparently  inhospitable  regions  enjoy  all  the  com- 
forts of  home  and  kindred,  with  an  increased  attach- 
ment for  their  birthplace  and  climate,  compared  with 
the  natives  of  more  genial  sides  and  brighter  lands. 

In  the  construction  of  the  habitations  of  man, 
when  the  world  was  young,  the  materials  nearest 
at  hand  were  the  trees,  bushes,  leaves  and  grasses 
which  the  temperate  zone  produced.  These,  as  they 
became  dry  by  exposure  to  the  sun  and  air,  became 
highly  mflammable,  and  we  may  well  suppose  were 
often  destroyed,  even  with  the  scanty  use  of  fire  of 
that  period.  But  as  man  increased  in  numbers  and 
began  to  build  cities,  he  sought  for  more  solid 
and  durable  materials.  Stone,  where  it  could  be 
found  m abundance,  and  rmburned  brick  of  clay 
or  mould,  as  the  best  substitute  for  stone,  was 
used,  until  wealth,  taste,  and  love  of  the  beautiful 
began  to  be  developed  in  the  use  of  marble  and 
precious  stones,  as  the  interior  of  tomhs,  palaces, 
and  pyramids  testify.  But  ever  and  always  the 
use  of  wood  was  predominant,  as  is  proved  by  the 
fact  that  cities  have  been  destroyed  by  fire  from 
the  earliest  ages  of  antiquity.  Indeed,  it  is 
scarcely  x^ossible  to  know  how  all  the  interior  doors, 
casings,  carvings  and  adornments  of  every  kind 
cordd  possibly  have  been  wrought  in  any  other 
material  than  wood.  And  so  it  has  heen  m every 
age,  and  so  it  has  come  down  to  the  19th  century. 
We  do  not  mean  to  say  that  iron,  stone,  brick  or 
plaster  may  not  be  used  throughout  a church,  a 
palace,  a house  or  a store,  but  the  cold  and  rigid 
nature  of  either  of  these  materials,  to  say  nothing 
of  the  enormous  cost,  will  probably  always  exclude 
them  from  universal  use  in  interior  ornamentation, 
and  most  certainly  in  fm-niture. 

In  the  use  of  wood  for  any  and  all  constructions 
for  human  habitations  there  are  mainly  but  two 
objections,  its  liability  to  be  destroyed  by 
time  and  by  fire.  And  it  is  not  a little  curious 
that  attemjrts  to  preserve  it  from  the  slow  destruc- 
tion of  the  former  of  these  have  been  the  first  to 
engage  the  attention  of  mankind,  while  to  im- 
mrmity  from  the  rapid  and  fearful  effects  of  the 
latter  there  has  hardly  been  given  a thought. 
Perhapis  we  may  find  a solution  to  this  in  the  fact 
that  from  the  earliest  ages  mankind  seem  to  have 
been  impressed  with  the  idea  that  wood  in  build- 
ings, when  once  ignited,  must  continue  to  bum 
until  it  is  extinguished  by  the  opposite  element. 
Hence  wo  find  at  an  early  day  in  the  history  of 
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large  towns  and  cities,  that  some  rude  methods 
were  adopted  for  this  purpose,  and  reservoirs 
for  collecting  and  preserving  water  were  contrived 
and  used.  But  perhaps  the  universal  impression 
that  wood  must  be  kept  and  continued  combustible 
in  order  to  be  used  as  fuel,  for  warmth,  for  Light, 
and  for  cooking,  may  have  had  something  to  do  with 
this  apathy  in  rendering  it  incombustible.  The 
discovery  of  coal  is  quite  modem,  and  that  of 
mineral  oil,  and  the  illuminating  and  heating 
properties  of  other  hydro-carbons,  still  more  so. 
Therefore,  let  it  be  understood  that  in  all  our 
successful  means  of  rendering  wood  incombustible, 
enough  must  be  left  in  its  natm-al  state  to  kindle 
om  coal-fires. 

Nearly  all  fires  originate  in  one  or  more  of  the 
following  causes,  electricity,  spontaneous  com- 
bustion, friction,  carelessness  in  handling  or  con- 
trolling the  element,  and  incendiarism. 

No  disastrous  fire  can  be  kindled  where  there  is 
no  wood  that  is  combustible  in  the  building  in 
which  it  originates ! To  render  any  fire  in- 
jurious to  a great  extent  it  must  have  a certain 
amount  of  atmospheric  air,  and  this  produces  a 
flame.  A fire  may  smoulder  for  an  almost  indefi- 
nite length  of  time,  m certain  combustible 
materials,  engendering  gases,  but  it  assumes  a 
dangerous  condition  only,  when,  by  a supply  of  air, 
it  bursts  into  a flame.  If  any  method  can  be  de- 
vised to  prevent  this  flame,  where  there  is  no 
explosive  material,  not  one  building  in  five 
thousand  could  be  destroyed.  As  stone,  iron, 
brick  and  plaster  will  not  of  themselves  ignite, 
there  is  only  one  building  mateidal  to  guard 
against,  and  that  is  wood.  But  unfortunately 
wood  is  the  very  material  which  is,  and  must  be, 
used  to  a great  extent  in  the  construction  of  the 
interior  of  our  buildings.  The  doors,  window- 
frames  and  casings,  the  floors,  base,  ceilings,  lath- 
work,  and  nearly  all  our  furniture,  are  formed  of 
some  kind  of  wood. 

The  wood  once  kindled  into  a flame,  and  this  flame 
allowed  to  get  headway,  our  plaster  partitions,  our 
solid  stone  or  brick  walls,  and  iron,  tile,  or  slate 
roofs  rapidly  melt,  disintegrate,  and  give  way 
tmder  the  intense  heat.  A common  fire  in  a grate 
or  fire-place  gives  but  about  800  degrees  of  heat, 
but,  increasing  m intensity  as  it  gains  in  volume, 
it  soon  rises  to  1,070,  which  heats  iron  to  redness, 
and  this  communicates  instantaneous  flame  to 
wood  or  other  combustible  matter,  and  at  2,754 
degrees  iron  melts,  and  granite  dismtogrates  and 
crumbles  to  atoms. 

Perhaps  in  the  general  use  of  stone,  brick,  iron 
and  plaster,  the  City  of  London  is  as  securely 
built  as  any  city  in  the  world,  unless  we  may 
except  Paris  and  Florence.  But  we  have  no 
better  standard  by  which  to  judge  of  the  security 
of  our  city  and  its  presumed  exemption  from 
the  destructive  element,  than  the  experienced 
judgment  of  its  inhabitants,  as  proved  by  the 
amoimt  of  money  they  are  willing  to  pay  yearly  for 
a partial  exemption  from  this  loss.  The  amount 
of  property  insured  during  the  past  year  by  52 
fire  insurance  companies  in  the  City  of  London 
as  we  learn  from  the  Law  Fu-c  Insurance  Society’s 
almanac  for  1873,  was  £463,235,000  sterling. 
The  amount  paid  on  this,  at  the  medium  rate  of 
premium  of  28  shillings  on  a thousand  pounds,  was 
£16,544,000. 

Now,  what  is  the  natme  of  an  insurance 


against  fire  ? It  is  merely  a contract  by  an 
individual  with  a company  to  share  with  such 
company  a portion  of  his  loss  by  fire,  for 
doing  which  the  individual  pays  to  the  com- 
pany a certain  sum  in  cash  in  advance,  which 
thus  for  a time,  and  to  a specified  amount, 
becomes  a partner  in  any  loss  by  fire  which  may 
occur  on  the  premises  dming  one  year.  If  a fire 
does  not  occm  during  the  year,  the  amount  thus 
paid  is  a clear  gain  to  the  insurers  and  a dead  loss 
to  the  insirrcd,  except  in  the  feeling  of  safety  and 
content  which  the  consciousness  of  such  bargain 
must  give,  a feehng  which,  perhaps,  fully  repays  the 
insured,  for  no  prudent  man  will  allow  valuable 
property  to  go  uninsured.  Insurance  companies, 
then,  are  a necessity  and  a blessing  ; but  can  none 
of  the  calamities  and  losses  by  fire  be  mitigated  or 
diminished  ? It  may  be  possible  to  ascertain 
exactly  what  has  been  the  real  loss  of  property  in 
the  City  of  London,  and  even  in  the  whole  of 
Great  Britain,  during  the  past  ten  years  by  fire, 
but  I have  not  been  able  to  get  figures  suffi- 
ciently accurate  to  put  before  you.  At  all  events 
the  amount  must  be  very  large.  I happen  to 
know  what  it  has  been  during  the  last  two 
years  in  the  United  States  of  America,  including 
the  Chicago  and  Boston  fires,  and  it  amounts  to 
something  over  £55,000,000  sterling,  or  more 
than  275,000,000  dollars.  This  is  a low  estimate  of 
the  money  value,  to  which  must  be  added  the  loss  of 
human  life  and  the  human  suffering. 

There  are  many  substances  which  m.ay  be  used  to 
render  cotton  or  linen  fabrics  partially  or  wholly 
incombustible  for  a period  of  time,  but  recently  the 
tungstate  of  soda  has  been  most  frequently 
applied  in  a liquid  state  for  this  pm-pose.  An 
external  wash  of  minerals  mixed  with  clay,  lime, 
and  charcoal  has  been  applied  to  rough  wood-work, 
and  this  for  a season  v-ffil  effect  the  object.  But 
none  of  these,  nor  the  manner  of  applying  them, 
satisfactorily  answers  the  great  question — Can  all 
lands  of  tuuber  for  ship-building,  beams  for  house- 
carpentry,  and  the  finishing  of  dwellings,  ware- 
houses, and  stores,  and  wood  furniture,  be  rendered 
incombustible  on  a large  scale,  so  cheaply  as  to 
render  the  use  of  such  wood  and  lumber  economical 
for  the  ten  thousand  purposes  to  which  it  is  applied? 
No  superficial  application,  no  washing  over  after  the 
work  is  finished,  no  painting,  will  answer  this  mii- 
versal  want.  The  nature  of  the  wood  must  be 
changed  at  a period  when  it  is  capable  of  being  per- 
meated with  a liquid,  vapour  or  steam,  that  will 
effectually  and  for  ever  prevent  such  wood  from 
becoming  inflammable.  It  is  not  possible,  nor  is 
it  necessary,  to  prevent  wood  from  carbonising 
when  exposed  to  a high  degree  of  heat.  But  if  it 
can  be  so  prcj)ared  that  it  -vrill  not  break  out  into 
a flame,  the  object  will  be  obtained,  for  no  fire  can 
ever  be  made  extensively  or  rapidly  destructive 
unless  by  actual  flame,  which  spreads  the  element 
to  all  combustible  material  that  it  meets  with. 

As  I have  said  before,  there  are  many  methods 
(some  of  them  secured  by  j)atents)  to  render 
timber  indestructable  by  time,  especially  the 
timber  of  piles  for  wharfing  and  foundations, 
or  of  railway-sleepers  and  cross-ties  for  telegraph 
poles,  &c.  Many,  and  perhaps  all  these  methods 
have  been,  and  will  continue  to  be,  successful. 
But  it  is  known  to  all  of  you,  probably, 
that  the  material  applied  for  this  j^urpose  only 
X^enetrates  the  tuuber  a trifle  beyond  the  sht- 
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face,  deeper,  however,  at  the  ends  than 
the  sides  of  the  timber,  and  is  always  applied  after 
the  wood  is  fitted  for  use.  Heated  coal-tar,  resin, 
or  other  hydrocarbons,  are  the  substances  generally 
made  use  of,  and  these  will,  if  properly  prepared, 
prevent  moisture  from  penetrating,  but  we  must 
remember  that  all  hydrocarbons  are  much  more  in- 
flammable than  dry  wood  itself,  and  therefore 
nothing  of  this  land  will  avail  us  in  rendering  wood 
incombustible.  We  are  now  again  brought  roimd 
to  the  recurring  question, — Can  all  kinds  and 
qualities  of  wood  be  cheaply  rendered  incombustible 
before  they  are  sawed  up  into  the  various  shapes 
and  sizes  in  which  we  find  them  in  our  timber  and 
lumber  yards  ? After  many  years  of  investigation 
and  experimental  labour,  I now  think  this  question 
may  be  answered  in  the  affirmative. 

Nearly  all  the  vegetable  world  draws  most  of  its 
moisture  from  the  earth.  The  “ pores”  of  wood, 
as  they  are  usually  called,  carry  up  at  certain 
seasons  of  the  year  nearly  pure  water  from  the 
roots,  through  the  body  and  branches  to  the  new 
shoots  and  leaves.  Under  the  power  of  the  microscope , 
these  pores  or  tubes,  in  some  trees  to  the  number  of 
a million  to  the  square  inch,  can  be  traced  in  a 
continued  imbroken  series,  conveying  the  moisture, 
by  capillary  attraction  and  the  natural  laws  of 
heat  and  evaporation,  upwards  and  downwards 
through  the  trunk  of  the  tree,  adding  a ring  or 
circle  of  growth  for  every  year  of  ago  in  all  the 
various  woods  of  which  we  make  use  for  building 
and  other  purposes. 

When  the  tree,  taken  in  its  live  and  growing 
state,  is  cut  down,  the  process  of  evaporation  or 
seasoning  commences.  At  this  time  all  the  pores 
of  the  tree  are  distended,  and  at  certain  seasons 
are  full  of  sap.  To  expel  this  sap  from  the  pores 
while  the  log  is  in  its  natural  state,  and  to  intro- 
duce the  substance  which  will  render  the  wood  for 
ever  incombustible,  is  now  the  desideratum. 

All  timber  in  seasoning  “shrinks,”  or  is  con- 
tracted. This  is  entirely  owing  to  the  expulsion 
of  the  water  from  the  sap-tubes,  and  the  conse- 
quent contraction  of  the  walls  of  those  tubes. 
Now,  when  the  water  is  expelled  by  evaporation, 
if  it  has  contained  any  substance  held  in 
solution,  a portion  of  that  substance  will  be  left  as 
a deposit  upon  the  walls  of  these  sap-tubes  or  cells. 
If  this  substance  is  of  an  incombustible  nature, 
although  it  were  so  thin  as  to  be  invisible  to  the 
naked  eye,  yet,  as  it  is  equally  spread  upon  both 
sides  of  each  partition  of  the  tubes  or  cells,  it 
renders  the  entire  log,  and  consequently  every 
plank,  board,  or  lath  cut  from  the  log,  incom- 
bustible. 

It  will  be  apparent  to  all,  then,  that  after  the 
sap-tubes  have  been  emptied  of  the  moisture 
which  has  been  the  sustaining  aliment  of  the  tree, 
and  they  have  collapsed,  or  nearly  closed  up,  no 
immersion  in  liquid,  even  though  it  should  be  kept 
at  boiling  point  for  an  indefinite  length  of  time, 
■will  thoroughly  and  uniformly  permeate  the  wood 
so  that  the  centre  of  a log  or  plank  will  bo  as  per- 
fectly saturated  as  the  outside. 

The  follo-vving  is  the  manner  which  I have  adopted 
for  the  piupose  of  expelling  the  natural  sap  or 
moisture  from  the  green  timber,  and  introducing 
the  liquid  which  -^vill  render  such  timber  for  ever 
.after  incombustible.  At  an  elevation  of  about 
40  feet  above  the  log,  I have  a reservoir  con- 
taining, say  500  gallons,  with  a depth  of  liquid 


of  at  least  eight  feet.  From  this  reservoir  a two- 
inch  pipe  descends  perpendicular  to  the  log.  The 
log,  which  is  double  the  length  of  the  boards 
intended  to  be  cut,  is  sawed  nearly  in  two, 
transversely,  at  its  centre,  leaving  a strong  “curb” 
or  joming  piece  on  the  imderside — not  cut  through. 
By  raising  the  centre  with  wedges,  or  a screw, 
this  transverse  cut  will  be  opened,  mostly  at  the 
top,  but  partially  do'wn  to  the  bottom.  Into  the 
cut  I introduce  a cord  or  wire,  prepared  for  the 
purpose,  and  lay  it  around  the  cut  just  inside  the 
bark  of  the  log,  bringing  the  ends  together,  to 
meet  at  the  top.  Now,  by  removing  the  wedges, 
or  turning  the  screw  down,  the  two  ends  of  the 
log  ■will  close  again  tightly,  with  the  exception  of 
perhaps  a sixteenth  of  an  inch,  according  to  the 
size  of  the  cord  or  wire,  which  is  held  so  tight  as 
to  prevent  the  escape  of  any  liquid. 

I then  bore  a hole  on  the  top  of  one  of  the  logs, 
towards  the  cut,  at  an  angle  of  45  degrees,  so  that 
it  will  fit  just  into  the  cut,  and  into  this  I intro- 
duce the  bottom  of  the  vertical  tube,  which  is  con- 
nected ■with  the  reservoir  above,  the  tube  being 
diminished  in  size  at  the  bottom  to  allow 
it  to  fit  tightly  into  the  bore,  which  reaches 
the  cut  just  inside  the  cord  at  the  top.  When 
ready,  I open  the  stop-cock  at  the  top  of 
the  tube,  and  allow  the  full  pressure  of  the 
40  feet  of  liquid  to  flow  into  the  pipe.  The 
space  at  the  ends  of  the  two  logs  is  instantly 
filled,  and  the  pressure  is  very  great,  forcing 
the  liquid  into  every  pore  of  the  timber  each 
way  alike.  In  a shoiT  time  the  natural  sap 
is  forced  out  of  the  ends  of  the  log,  and  is  fol- 
lowed by  the  prepared  liquid,  which  is  equally 
limpid.  As  soon  as  the  latter  begins  to  appear 
<at  the  ends,  a process  which  takes  but  a few 
hours,  the  process  is  ended,  the  preparation  is 
shut  off,  the  logs  are  di^vided,  and  are  then 
ready  to  be  sawed  into  boards,  joists,  laths,  &c., 
and  the  stuff  ■will  season  in  the  usual  way.  The 
weight  of  the  timber  is  very  little  increased  as  com- 
pared ■with  other  stuff  not  prepared.  But  the 
whole  of  the  timber  is  thus  permeated  from  centre 
to  circumference,  and  will  not  blaze  at  any 
amount  of  heat  to  which  it  may  be  exposed. 

I have  thus  adopted  a method  by  which, 
■without  the  use  of  steam  or  machinery,  a powerful 
agent  can  bo  brought  to  effect  the  dislodgement  of 
the  natural  sap,  throughout  an  entire  tree,  however 
large  (and  perhaps  the  larger  the  better),  when  cut 
into  sections,  while  by  the  same  power,  and  in  a 
few  hours,  I supply  its  place  by  filling  the  pores 
or  tubes  with  a prepared  liquid,  which  will  render 
the  wood  incombustible  without  changing  its 
colour,  strength,  or  softness.  I have  been  asked 
what  effect  this  process  will  have  upon  the  dura- 
bility of  timber.  I cannot  say  that  it  would  last 
for  ever,  but  wo  have  the  strongest  reasons 
for  belie^ving  that  it  will  protect  from  all  decay  by 
moisture,  fungus,  or  salt  water.  Of  one  thing  I 
am  certain, — timber  jjreparod  in  this  way  ■svill 
never  be  .attacked  by  worms  or  borers  ; and  the 
white  ant,  so  destructive  to  timber  in  warm  climates, 
will  not  touch  it.  The  importance  of  this,  in  re- 
lation to  ship-buHding,  is  second  only  to  that  of 
the  impossibility  of  its  destruction  by  fire. 

One  of  the  shrewdest  of  journalists,  a man 
of  world- wide  fame  who  has  just  passed  away, 
said,  more  than  thirty  years  ago,  that  there  were 
tlrree  great  desiderata  in  the  ci'vilisod  world  which 
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he  hoped  to  live  long  enough  to  see  accomplished. 
The  first  was,  the  connection  of  England  and 
America  by  telegraph  wires  under  the  ocean  ; the 
second,  the  utilising  of  the  waste  screenings  and 
dust  of  mineral  coal ; and  the  third,  the  rendering 
ship  and  budding  timber  of  all  kinds  incombustible. 
He  did  live  to  see  the  two  first  wishes  realised. 
Can  it  bo  that  the  last  is  not  within  the  power  of 
man  to  accomplish  ? Because  a thing  has  not  been 
done,  is  that  a valid  reason  that  it  never  can  be  ? 
Would  such  a deduction  be  in  accordance  with  the 
spirit  of  the  age  ? 

There  are  three  substances  which,  combined  in 
proper  proportions,  will  accomplish  this  object. 
As  I have  said,  however,  seasoned  wood  of  any 
kind  cannot,  for  the  reasons  mentioned,  be  made 
indestructible  by  fire.  The  external  surface  may 
to  a certain  extent  bo  rendered  incombustible. 
Seasoned  wood  can  only  be  affected  by  im- 
mersion, and  that  only  partially,  as  a few 
specimens  which  I have  hero  will  show 
you.  Please  bear  in  mind  that  any  wood, 
even  if  fully  prepared,  can,  when  steadily  exposed 
to  a high  heat,  be  carbonised,  changed  into  char- 
coal ; but  if  it  cannot  be  fanned  into  a flame,  if 
the  introduction  of  air  will  not  cause  it  to  break 
out  uito  a blaze,  no  danger  need  be  apprehended 
from  it ; even  incendiarism,  the  worst  and  most 
revolting  of  all  crimes,  cannot  fire  a dwelling,  a 
warehouse,  or  a ship ; and  is  it  not  worth  all  the 
time  and  expense  it  may  cost  in  introducing  such 
an  improvement  when  we  remember  the  vast 
amount  of  life,  property,  and  suffering  it  must 
save  ? In  relation  to  the  expense  of  the  process, 
I believe,  after  much  inquiry  as  to  material,  &c., 
that  on  a large  scale  .all  woods  may  be  rendered 
incombustible  by  an  increase  of  not  over  20  per 
cent,  on  the  ordinary  price  of  the  same  timber 
and  lumber  in  its  natural  state,  perhaps  for 
much  less  than  this.  As  I do  not  come  before 
you  with  a patent,  I trust  I shall  be  excused 
my  omission  of  any  further  detail  of  the  pro- 
cess, and  the  more  inasmuch  as  it  would  be 
hardly  possible  for  .any  individual  to  properly 
test  the  process  without  some  of  the  experience 
and  outlay  to  which  I have  myself  been  subjected. 
I shall,  however,  be  glad  to  confer  wth  any  gentle- 
man who  may  see  in  this  improvement  great 
benefits  to  commerce  .and  the  building  art,  .and  a 
new  means  of  preventing  the  loss  of  human  life. 

At  the  conclusion  of  the  paper  Mr.  Macombor 
exhibited  some  bits  of  wood  anil  8havini>;s  that  had  been 
treatod  by  his  process,  and  showed  that  they  did  not 
dame,  though  they  could  be  carbonised  by  exposure  to 
heat.  He  said  that  he  had  not  been  able  to  procure  <a 
piece  of  green  wood  that  he  could  treat,  and  in  conse- 
quence the  specimens  shown  had  not  been  thoroughly 
impregnated,  but  only  coated  with  the  liquid  on  the 
exterior. 


DI,SCUSSION. 

The  Chairman  then  called  on  any  gentlemen  present 
who  might  have  any  remarks  to  make  upon  the  p iper. 

Mr.  Leete  sail  that  the  very  object  in  drying  the 
timber  was  to  get  rid  of  the  sap,  and  if  in  this  process 
the  liquid  was  inserted,  and  took  the  place  of  the  sap, 
.and  the  drying  process  then  commenced,  he  would  like 
to  know  what  effect  it  would  have  ? 

Mr.  W.  Smith  said  that  it  seemed  to  him  the  very 
essence  of  the  lecture  had  been  lost  for  the  want  of  a 


piece  of  green  wood.  He  was  quite  sure  that  if  notice 
had  been  given,  the  Society  would  have  supplied  a piece 
of  green  wood,  so  that  they  might  have  seen  the  effect, 
for  those  little  pieces  of  wood  which  the  lecturer  had 
burned  indicated  nothing,  as  they  were  dry,  and  con- 
tained no  sap.  The  very  essence  of  the  process,  as  he 
understood,  was  to  expel  the  sap  and  insert  something 
else,  whereas  in  those  pieces  of  wood  there  was  com- 
paratively no  sap. 

The  Chairman  observed  that  it  would  not  only  have 
been  necessary  to  provide  a piece  of  green  wood,  but  to 
have  made  a tube  40  feet  high,  with  the  necessary 
apparatus  besides. 

Mr.  E.  0.  Symons  said  the  description  of  the  lecturer 
was  one  which  any  body  could  understand,  but  the 
difficulty  was  this — it  was  all  very  well  to  say  that  this 
process  could  be  accomplished — ho  believed  it  could  be 
done  effectually  — but  could  you  get  people  who  had  to 
do  with  the  wood  in  its  green  state  in  Norway  and  Den- 
mark and  other  parts  of  the  world,  to  apply  the  process 
to  the  timber  that  they  send  over  here  for  use.  The 
change  could  only  be  brought  about  when  the  wood  was 
green.  The  timber  for  ship-building  was  brought  from 
foreign  countries,  and  when  it  arrived  here  it  was  not  in 
a state  to  receive  the  process.  If  the  apparatus  were 
erected  where  the  tree  was  felled,  then  it  might  be  done 
effectually,  but  he  feared  that  would  be  the  difficulty. 

Mr.  Yapp  said  he  could  not  help  thinking  that  the 
objection  of  the  last  speaker  was  a very  serious  one. 
But  there  was  another  pioint,  and  that  was  as  to  the  cost, 
which  the  lecturer  had  said  would  be  about  20  per  cent. 
He  was  not  a practical  man  in  such  matters,  but  he 
feared  that  a process  which  cost  20  per  cent,  was  one 
that  was  scarcely  ever  likely  to  be  adopted. 

Mr.  Pearson  said  he  would  like  to  know  whether  the 
effect  of  the  process  on  the  wood  was  such  as  to  offer  any 
difficulties  to  the  workmen  in  the  use  of  their  tools.  If 
you  apply  any  of  the  many  substances  which  cvould 
make  wood  incombustible  you  might  be  afterwards  met 
by  the  objection  that  it  spoilt  the  workmen’s  tools. 
Would  it  prevent  fine  work  being  executed  ? Would 
the  timber  so  prepared  allow  of  atmospheric  changes  ? 
Was  there  any  great  increase  to  the  weight  of  the  wood  ? 
These  were  all  important  questions  ho  would  like  to  hc.ar 
answered.  Whatever  the  process  might  be,  if  the 
lecturer  would  undertake  to  say  th.at  it  did  not  dull  or 
injure  the  tools,  and  that  the  wood  could  be  cut  through 
equally  well,  that  it  would  undergo  any  atmospjheric 
change,  that  it  does  not  splinter  or  give  dangerous 
wounds,  and  that  the  wood  was  not  injui’ed  at  all — all  of 
which  questions  were  quite  independent  of  the  one  of 
cost  (which  must  always  be  expected  in  every  attempt  to 
meet  a great  want  of  this  kiirl),  he  felt  that  the  process 
was  one  of  very  great  value  if  it  could  be  done.  There 
was  no  difficulty  whatever,  it  you  want  to  render  wood 
incombustible,  in  exhausting  the  sap  and  then  taking 
a soluble  silicate  and  drawing  that  up  into  the  pores ; 
you  then  get  every  fibre  of  the  wood  affected.  But,  on 
the  other  hand,  if  you  used  a pure  silicate,  it  was  certain 
to  offer  obstruction  to  the  tools. 

Mr.  Botly  said,  in  Norway  and  Sweden,  and  even  in 
our  own  country,  the  timber  was  brought  down  from 
the  copse  or  wood  where  it  was  felled  great  distances, 
and  at  great  inconvenience  and  much  cost  of  labour, 
particularly  where  it  had  to  traverse,  as  in  some  cases, 
heavy  clay  lands,  and  he  felt,  therefore,  that  it  was  all 
a question  of  cost.  To  force  the  liquid  in  at  the  proper 
time  it  appeared  to  him  necessary  that  some  means 
should  be  devised  by  which  it  could  be  done  cheaply,  for 
after  all  it  would  resolve  itself  into  a question  of  pounds, 
shillings  and  pence.  And  then,  when  it  was  remembered 
that  the  wood  must  be  conveyed  to  a certain  central  point 
in  the  green  state  before  the  liquid  could  be  applied,  it 
seemed  to  him  impossible  that  the  process  could  be  brought 
into  operation — at  least  so  he  should  fear — from  the  very 
considerable  time,  trouble,  and  expense  it  would  cost. 
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The  Rev.  Edward  Colley  said  that,  as  to  the  expense, 
for  his  part  he  would  not  care  if  it  cost  100  per  cent.,  if 
you  could  make — say  the  roof  of  Canterbury  Cathedral, 
or  the  shelves  on  which  valuable  books  stood  in  the 
pubhc  libraries,  or  the  wood-work  in  the  noble  halls  of 
colleges  at  Cambridge  and  Oxford,  and  the  many  other 
valuable  buildings  in  the  country,  and  their  contents,  so 
far  as  the  wood-work  was  concerned — incombustible. 
He  thought  if  it  cost  600  per  cent,  to  compass  it, 
civilisation,  and  the  generations  yet  to  come  would  be 
largely  the  gainers,  so  that  he  should  be  very  glad  if 
the  process  could  be  so  carefully  looked  into  and 
examined  by  scientific  men,  to  see  whether  it  was  or  was 
not  effective.  He  thought  it  possible  that  green  wood 
could  be  imported  with  the  ends  cemented  in  some  way, 
BO  that  when  it  arrived  here  the  process  could  be  carried 
on  and  the  wood  manipulated  in  the  necessary  manner, 
so  as  to  render  it  incombustible,  and,  by-and-bye,  he 
doubted  not  the  expense  might  be  so  far  reduced  that  the 
merchants  could  afford  to  supply  the  advantages  to  wood 
nsedforship-building  and  ordinary  buildings.  It  wasclear 
that  from  the  very  nature  of  the  sap  in  the  tree,  botany 
had  provided  all  that  was  necessary  to  render  the  wood 
incombustible  by  admitting  of  the  insertion  of  liquids  in 
the  way  described ; and  the  real  question  was  whether 
there  was  in  the  combination  which  was  used,  whatever 
it  might  be,  that  which  a committee  of  scientific  men 
who  might  examine  the  matter  would  say  accomplished 
the  end  in  view  ; and  he  would  like  to  know  whether  the 
lecturer  would  be  willing  to  submit  the  matter  to  such  a 
committee  to  test  it.  If  chemists  would  tell  us  whether 
the  liquid  thus  prepared  and  forced  into  the  tree  would 
render  the  wood  incombustible,  then  it  could  be  seen 
whether  it  would  be  worth  while  to  go  into  the  experi- 
ment. But  if  timber  could  be  prepared  for  all  these 
uses,  beginning  with  the  more  valuable  ones  of  rendering 
the  roofs  of  our  cathedrals  and  public  libraries  incom- 
bustible, there  would  be  a very  large  gain  to  civilisation 
and  the  future.  If  it  were  once  decided  that  the  process 
was  able  to  do  this,  he  thought  the  economy  of  the  ques- 
tion would  take  care  of  itself. 

A Member  asked  whether  it  was  likely  to  make  any 
difference  to  the  colour  of  the  wood. 

Mr.  Mast  said  he  had  a little  acquaintance  with 
Norwegians  and  Swedes,  and  he  could  say,  if  it  could 
be  proved  that  they  would  get  20  per  cent,  m )re,  they 
would  try  all  their  skill  to  doit.  If  the  secret  were  let 
out  they  would  soon  show  that  they  could  work  the 
process. 

Mr.  Yardley  said  that  however  desirable  it  might  be 
to  preserve  our  public  buildings,  he  was  afraid  the 
process  would  hardly  compass  that  if  it  oouLl  only  be 
applied  in  the  green  state  of  the  wood  ; and  if  it  increases 
the  specific  gravity  of  the  wood  there  would  be  a still 
greater  difficulty,  for  it  was  well  known  that  lumber  was 
sometimes  floated  down  a river,  and  if  they  could  not 
float  the  rafts  down  there  would  be  almost  an  insuperable 
objection  to  the  application  of  the  process. 

The  Rev.  E.  Colley  said  he  would  like  to  know  what 
would  be  the  effect  of  water  on  the  preparation,  and 
whether  storms  would  soak  it  out,  and  also  what  the 
effect  of  a long  continued  heat  would  be. 

Mr.  Macomber,  in  answer,  said  it  had  given  him  very 
great  pleasure  to  hear  the  various  questions  that  had 
been  put  and  the  objections  that  had  been  made.  He 
had  hoped  to  elicit  this  very  discussion.  If  he  were  to 
go  to  the  place  where  the  wood  comes  from,  where  the 
man  cuts  down  the  tree  and  saws  it  into  lumber,  and 
then  floats  it  down  the  river,  and  brings  it  here ; if  he 
were  to  speak  to  him,  he  would  say,  very  naturally, 

“ What  do  those  say  who  use  it  ? I do  not  use  this 
wood;  I only  cut  the  tree,  and  I sell  it  eventually  to  the 
citizens  of  Lomlon,  and  they  use  the  wood.  If  they 
want  it  made  incombustible  goto  them.”  A question  was 
put  as  to  whether  timber  so  prepared  could  be  worked  as 


easily  as  before,  and  whether  the  workmen  would  find  it 
more  difficult,  or  dangerous  in  splintering,  and  whether 
there  was  anything  that  would  dull  the  tools  or  prevent 
them  working.  He  could  answer  distinctly  to  all  these 
questions,  no  ; it  does  not ; neither  does  it  change  the 
colour.  In  regard  to  the  weight — for  that  is  a very 
pertinent  and  important  thing — it  is  about  two  and 
a-half  per  cent,  heavier — not  more  than  that.  A piece 
of  wood  unprepared,  weighing  100  lbs.,  would  perhaps- 
weigh  lbs.  more ; of  course  it  would  float  the  same  as 
before.  He  had  mahogany,  oak,  and  other  shavings 
there,  which  he  had  tried  to  burn,  and  they  had  seen 
the  result.  Now  then  as  to  the  dry  or  green.  His  own 
conviction  was  that  you  could  not  render  dry  wood  in- 
combustible. He  could  put  an  outside  surface  on.  and  all 
the  boiling  and  heating  you  could  give  it  would  not  suffice 
to  penetrate  the  wood  and  render  it  incombustible 
throughout  the  whole  ; and  he  took  the  brc)ad  ground,, 
that  unless  it  was  wholly  incombustible  it  was  worthless. 
In  answer  to  the  objections  which  had  been  made  that  it 
must  be  green  timber,  gentlemen  must  understand  that 
he  never  dreamed  that  his  process  should  be  carried  into 
effect  in  London  or  any  other  city  of  the  world.  It  must 
be  done  where  the  tree  grows.  This  process  must  be 
applied  at  the  place  where  the  timber  comes  from,  and  his- 
own  conviction  was  that  it  couLl  not  be  done  when 
it  was  brought  here,  for  it  was  invariably  cut,  and  then, 
it  was  dry.  To  sum  up,  he  added  per  cent,  to  the 
weight,  he  did  not  injure  the  workmen  or  the  tools  he 
worked  with.  He  did  not  by  this  process  injure  or 
colour  the  wood.  It  might  be  applied  to  every  kind  of 
wood.  He  had  not  thought  it  necessary  to  go  into  the 
scientific  part  of  the  question,  although  he  had  the 
opinions  of  some  of  the  learned  men  who  had  studied 
this  matter  and  thoroughly  examined  it,  and  had  written, 
upon  it.  One  of  them  who  had  written  on  the  subject 
said  the  sap  of  the  vine  during  the  bleeding  season  rose- 
with  such  force  that  it  could  support  a great  pressure. 
Timber  could  be  thoroughly  penetrated  with  liquor  at 
that  time,  and  rendered  incombustible.  Sansure  had 
proved  that  the  sap  was  forced  upwards  by  what  was 
known  by  the  name  of  irritability,  and  that  when  the 
sap  was  received  at  the  mouth  of  the  trees,  the  mouth 
contracts.  Other  writers  adopt  this  opinion.  Now,  if 
this  be  so,  they  could  take  the  timber  precisely  at  the 
time  and  then  insert  the  liquid,  and  it  would  penetrate 
the  whole  of  the  wood,  and  he  wished  it  to  be  distinctly 
understood  that  the  timber  must  be  taken  when  it  was 
green,  and  then  have  the  process  carried  on.  He 
had  no  idea  that  anybody  in  London  could  take  dry 
timber  and  apply  his  process,  and  do  it  permanently 
through  the  whole — not  at  all.  The  reason  he  did  not 
get  a stick  of  green  timber  was  that  he  could  not  have  used 
any  method  there  by  which  he  could  have  forced  the- 
liquid  into  the  stick.  If  he  could  have  done  so  he  would 
have  shown  the  process.  He  had  no  means  there  by 
which  he  could  force  the  sap  out  and  force  this  liquid 
into  its  place.  This  timber  will  season  just  as  quickly 
and  in  the  same  time  and  under  the  same  circumstances 
as  though  there  had  not  been  this  process  applied  to  it. 
His  object  was  to  call  public  attention  to  the  matter.  He 
read  to-day  of  twenty-two  persons  being  burnt  to  death 
in  a most  horrible  way  through  the  fire  in  the  stove 
setting  fire  to  the  railway  cars.  They  were  literally 
roasted  alive.  If  those  railway  cars  had  been  built  of 
wood  prepared  with  this  material  it  never  could  have 
happened.  He  did  not  propose  this  as  a sudden  thing, 
but  he  hoped  to  live  to  see  the  time  when  they  would  find 
in  theirtimber  yards  two  kinds  of  timber,  one  the  same  as 
now,  and  the  other  incombustible,  and  he  believed  that 
the  cost  would  be  less  even  than  the  20  per  cent. — how 
much  he  dared  not  say.  Twenty  years  ago  it  could  not 
have  been  done  even  for  .50  per  cent.,  because  then  the 
price  of  the  materials  was  so  high,  but  now,  by  the  pro- 
gress of  manufacture  and  the  arts,  they  had  at  last  come 
to  such  a price  that  it  would  be  economy  to  use  it.  Take 
for  instance  tungstate  of  soda,  used  for  linen,  which 
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f effectually  prevents  a dress  taking  fire.  That  is 

it  worth  a shilling  a pound,  and,  therefore,  could  not 

e he  used  economically.  If  everything  was  not  ready 

1 to  hand  he  could  not  talk  of  20  per  cent,  or  even 

r of  100.  Exposure  to  the  weather  does  not  in  the  least 

I affect  the  wood.  He  had  some  hoards  which  had  been 

immersed  for  two  months  in  water.  That  was  one  of  the 
; best  ways  of  seasoning  green  wood,  the  sap  was  drawn 
out  and  the  water  entered.  It  was  not  affected,  so  far  as 
he  knew,  either  by  time  or  water.  But  he  wished 
particularly  to  impress  upon  the  audience  that  ship 
timber,  used  for  the  hull  of  the  ship,  could  not 
be  bored  as  it  was,  or  to  such  an  extent.  In 
southern  climates  the  white  ant  would  destroy  a 
building  in  about  two  and  a-half  years.  He  would 
state  distinctly  that  the  white  ant  would  not  touch  this 
at  all.  It  was  not  poisonous  to  the  hands,  nor  harmful 
to  the  health,  nor  injurious  to  the  tools.  He  did  not  like 
' to  say  positively,  but  his  impression  was  that  the  wood 
would  season  a little  more  rapidlJ^  He  would  say  dis- 
tinctly, that  no  exposure,  subsequent  to  the  permeating 
of  it,  would  have  any  effect  whatever  upon  the  wood. 
If  it  did  anything  at  all  it  would  be  on  the  surface, 
I ! which  would  be  taken  off  by  the  plane  the  first  time. 

Rev.  E.  Colley  again  asked  whether  the  lecturer 
would  consent  to  a committee  being  appointed. 

Mr.  Macomber  said  the  process  must  be  applied  in  a 
place  fitted  up  for  the  purpose,  and  there  was  some  idea 
that  such  a thing  would  be  arranged.  Another  society 
; had  desired  to  have  the  paper  read  before  it,  and  he 
would  suggest  that  the  two  societies  might  combine  for 

I the  purpose,  and  a committee  be  appointed. 

The  Chairman  said  he  was  quite  sure  that  every  one 
j would  concur  with  him  in  most  cordially  tendering  their 
J thanks  to  Mr.  Macomber  for  his  very  interesting  paper, 
and  the  admirable  manner  in  which  he  had  answered 
the  various  questions  put  to  liitn.  It  must,  he  was  quite 
j sure,  be  very  gratifying  to  Mr.  Macomber  that  his  paper 
had  elicited  so  many  remarks  from  so  many  gentlemen 
present.  He  was  afraid  it  would  not  have  been  so,  as 
' the  sphere  of  criticism  had  been  so  very  much  cui’tailed, 
because  the  scientific  partof  thequestion  was  iiotgone  into, 
and  Mr.  Macomber  had  forborn  giving  them  an  account 
J!  of  the  materials  which  he  used,  so  that  one  of  the  most 

ji  important  elements  had  been  eliminated.  He  hardly 

ij  felt  justified  in  Baying  anything  in  the  way  of  criticism. 

I He  had  no  connection  with  the  timber  trade,  but  it 

i|  struck  him,  when  he  heal'd  that  the  timber  was  to  be 

ij  cut  in  half,  or  nearly  so,  that  long  timber  was  much 

more  valuable  than  short  timber.  For  instance,  if  they 
} were  to  take  it  for  ship-building  purposes — which  was 

J one  of  the  most  important  uses  to  which  it  could  bo 

I applied,  because  the  saving  of  life  from  fire  at  sea  was 

i!  so  immensely  important — it  was  absolutely' indispensable 

i|  for  some  purposes  that  it  should  be  30  feet  long,  and  he 

j questioned  very  much  whether  they  could  find  timber 

ij  60  feet  long.  He  was  afraid  that  there  would  be  a 

practical  difficulty  to  get  a fine  straight  tree  sufficiently 
long^  to  admit  of  its  being  cut  in  half  for  the  purpose  of 
making  it  incombustible.  Besides  which,  the  timber 
was  never  cut  tor  any  particular  owner  or  user,  but  cut 
; in  certain  lengths  and  sent  here,  and  when  it  was  re- 

j quired  to  be  used  the  purchaser  went  to  the  docks  and 

J picked  out  the  largest  timber  he  could  find  suitable  for 

I his  purpose.  However,  he  felt  the  great  desirability  of 
j finding  such  a process. 

.1  Sir  "Walter  Stirling,  in  seconding  the  vote  of  thanks, 

j said  that  it  seemed  to  him  it  W'as  not  their  duty  as 

' members  of  the  Society  of  Arts,  which  was  established 

i for  the  very  purpose  of  encouraging  improvements  in 

I the  arts  and  manufactures,  to  throw  objections  in  the 

I way  of  a lecturer  who  came  there  with  a new  process. 
They  did  not  yet  see  daylight  on  the  subject,  but  neither 
had  they  on  many  other  subjects  which,  when  at  first 
proposed,  were  met  with  great  objections.  It  would  be 


remembered  that  a late  Prime  Minister  had  said,  when 
it  was  proposed  to  cross  the  Atlantic  by  steam  ships,  that 
so  absurd  was  it  he  would  eat  the  boiler  of  the  first  ship 
that  crossed.  He  thought  every  encouragement  and 
facility  ought  to  be  thrown  in  the  way  of  the  lecturer, 
who  came  forward  with  a new  process,  instead  of  the 
reverse. 

The  Chairman  said  he  thought  it  was  consistent  with 
his  duty  as  chairman  to  invite  the  observations  and 
criticisms  of  the  members  on  the  subject,  that  they  might 
the  better  elicit  the  truth  and  see  the  practical  value  of 
the  process. 

Mr.  Macomber  said  he  felt  grateful  to  the  Chairman 
and  to  everyone  for  the  observations  and  the  objections 
that  had  been  made.  His  object  in  reading  the  paper 
was  to  elicit  such  remarks.  There  was  no  reason  at  aU, 
when  the  magnitude  of  the  work  would  allow  it,  why 
steam-power  should  not  be  used  to  force  the  liquid  into 
the  wood  ; and  there  was  no  difficulty,  if  sufficient  power 
were  used,  of  inserting  the  liquid  at  the  end  instead  of 
at  the  centre. 


CANTOR  LECTURES. 

The  fifth  and  last  lecture  of  the  first  course  of 
Cantor  Lectures  for  the  present  Session,  “On  the 
Practical  Applications  of  Optics  to  the  Arts  and 
Manufactures,  and  to  Medicine,”  was  delivered  on 
Monday,  Dec.  23rd,  by  C.  Metmott  Tidy,  Esq. 
M.B.,  Joint  Lecturer  on  Chemistry,  and  Professor 
of  Medical  Jurisprudence  at  the  London  Hospital. 
The  Lecturer  said  ; — 

In  the  year  1675,  Sir  Isaac  Newton  presented  to  the 
Ro5'al  Society  his  memorable  paper  on  optics.  Sir  Isaac 
had  described  himself  as  a child  gathering  up  pebbles 
on  the  sea  shore.  Be  it  so.  What  a wonderful  child  it 
was,  picking  up  the  pebbles,  and  what  wonderful 
pebbles  they  were  that  the  child  picked  up. 

Three  great  facts  were  established  by  Sir  Isaac  Newton 
in  this  paper.  First  of  all,  that  the  ray  of  sunlight  having 
passed  through  a triangular  piece  of  glass — called  a 
prism — was  broken  up  into  a band  of  several  colours 
blending  in  beautiful  harmony  from  red  to  violet — what 
we  know  as  the  spectrum.  This  effect  was  produced 
because  different  colours  have  different  degrees  of  re- 
frangibility,  the  violet  being  the  most  refrangible,  and 
the  red  the  least  so.  The  second  fact  established  by  this 
paper,  was  that  this  splitting-up  process  could  only  be 
effected  once — the  interposition  of  a second  prism  made 
no  difference — it  could  not  further  decompose  one  of  the 
coloured  rays  of  light ; thus  the  red,  on  passing  through 
a second  prism  still  remained  red,  and  the  green,  green. 
And  the  third  fact  established,  was  this — that  these  colours, 
if  brought  together  again,  reproduced  white  light.  Thus, 
analytically  and  synthetically — I mean  by  the  process 
of  pulling  down,  and  by  the  process  of  building  up — 
Sir  Isaac  Newton  proved  the  composition  of  white  light. 
These  were  Newton’s  pebbles.  Would  to  God  there 
were  more  children  searching  the  beach. 

And  now,  just  to  make  my  story  as  far  as  I can  com- 
plete, we  will  repeat  Newton’s  experiments — though 
unfortunately  not  quite  as  Newton  performed  them, 
from  circumstances  you  can  quite  understand.  We 
shall,  however,  have  a very  good  substitute  for  sun- 
light in  our  electric  lamp.  We  will  turn  our  light  on,  and 
first  of  all  we  will  focus  the  slit  on  the  wall  on  the 
opposite  side,  by  means  of  this  large  lens,  and  now  wo 
will  bring  into  the  path  on  the  rays  our  prism.  [The 
lecturer  here  showed  a spectrum  with  one  prism.] 

Now,  the  second  point  that  I might  show  is,  that  the 
interposition  of  a second  prism  causes  no  further  change. 
There  is  our  spectrum  [illustrating  it  on  a white  screen 
by  a spectrum  shown  with  two  prisms.]  j 
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Now,  the  second  point  I just  want  to  show  you,  is 
that  if  I reverse  the  position  of  one  of  the  prisms,  we 
shall  then  get  a recombination  of  the  colours,  and  there 
you  see  the  slit  over  on  the  other  sides  of  the  room 
just  as  before,  produced  by  a second  prism  placed  in 
the  opposite  direction  to  the  first. 

Now  I want  to  show  you  again  the  recomposition  of  this 
spectrum.  I will  throw  upon  the  screen,  by  means  of  our 
lime  light,  a diagram  of  this  spectrum,  which  we  shall 
be  able  to  rotate  rapidly,  when  owing  to  the  power  the 
retina  possesses  of  retaining  an  impression  for  some  time, 
we  shall  get  a blending  of  all  those  colours,  and  the  con- 
consequent  reproduction  of  white  light  again.  [Experi- 
menting by  rotating  the  disc  on  the  screen.]  There  we 
have  a very  fair  picture  of  our  spectrum.  Now  we  will 
rotate  it  rapidly,  and  you  appear  to  lose  all  the  colours, 
and  to  see  a perfectly  white  disc.  This  is  a repetition 
on  a some  what  large  scale  of  Newton’s  experiments. 

Now,  I want  to  show  it  you  in  another  way.  Instead 
of  employing  a transparent  disc,  I will  throw  the  lime 
light  upon  the  painted  disc  you  see  there  [exhibited  in 
the  room].  We  shall  get — when  it  is  rotated— a kind  of 
grey  disc,  because  unfortunately  we  cannot  paint  colours 
quite  so  well  as  nature  can.  But  whilst  this  is  rotating  I 
shall  throw  upon  it  the  spark  from  our  induction  coil, 
and  you  will  then  see  when  I cut  off  the  lime  light  the 
colours  re-appear  again  though  the  disc  will  be  in  rapid 
motion. 

Now  we  will  cut  ofif  our  lime  light,  [experimenting 
with  the  electric  spark  each  colour  was  plainly 
seen].  Now  you  see  other  curious  effects — the  most 
extraordinary  combination  of  colours.  That  is  as 
far  as  I can  go  with  this  part  of  my  subject.  Why  all 
these  coloured  rays  meeting  the  eye  produce  the  effect 
of  white  light  is  a difficult  subject  to  discuss,  and 
would  lead  me  into  a physiological  question  as  deeply 
interesting  as  it  is  painfully  abstruse.  Fortunately  it  is 
not  our  subject.  Let  me  merely  point  out  that  the 
mixture  of  other  colours  have  the  same  power  of  pro- 
ducing this  effect  of  white  light,  as  for  example  indigo 
and  j'ellow,  blue  and  orange,  and  notably  the  three 
colours,  blue,  red,  and  yellow. 

Now  in  this  spectrum  there  are  three  great  powers 
resident — three  special  properties — our  spectrum  is  really 
a trinity  in  unity.  There  are,  first  of  all,  luminous 
rays  in  the  spectrum,  and  the  luminous  rays  in 
their  maximum  exist  in  the  yellow  part  of  the 
spectrum.  Then  there  are  beat  rays  in  the  spectrum, 
and  these  exist  in  their  maximum  in  and  beyond 
the  red,  as  was  first  of  all  pointed  out  by  Herschell, 
in  1800.  Then,  thirdly,  thete  are  the  chemical  rays  in 
the  spectrum,  which,  I have  pointed  out,  exist  in  their 
maximum  in  and  beyond  the  violet;  they  are  in- 
fensel}’^  energetic  in  inducing  chemical  action,  as  in 
causing  the  decomposition  and  the  combination  of 
chemical  substances.  This  was  originally  noticed  in 
the  early  part  of  the  present  century,  by  Bitter  and 
Scheele.  But  the  spectrum  from  our  electric  lamp 
is  different  from  the  spectrum  of  the  sun— there  are  peculi- 
arities in  the  sun's  spectrum  that  were  not  noted  by 
Newton.  They  were  not,  indeed,  noted  until  the  year 
1802,  more  than  130  years  after  Newton’s  time,  and  the 
honour  of  the  discovery  of  the  black  lines  in  the  solar 
spectrum  belongs  to  Wullaston.  I perfectly  admit  that 
this  discovery  attracted  at  the  time  but  very  little  atten- 
tion from  the  scientific  world.  It  w.is  in  the  year  1814, 
twelve  years  after  Wollaston  first  discovered  them,  that 
Fraunhofer  re-discovered  these  lines.  AVollaston  had 
asserted  that  there  were  hut  st  ven  lines  in  the  spectrum, 
and  he  said  that  these  seven  lines  divided  the  spectrum 
into  seven  parts,  and  that  they  were  placed  between 
the  seven  colours  of  which  the  spectrum  was  com- 
posed. It  was,  I say,  in  1814,  that  Fraunhofer  showed 
that  this  was  a mistake,  that  the  black  lines  did  not 
correspond  to  the  spaces  betwiren  the  colours,  besides  which 
Fraunhofer  noted  and  mapped  no  less  than  67G  of  them, 
lie  noted,  moreover,  that  these  hands  were  always  obtain- 


able from  sunlight,  from  moonlight,  from  Mars  and 
Venus,  and  so  forth.  But  when  he  examined  the  fixed 
stars,  which  are  self-luminous,  then  he  found  that  he  ob- 
tained different  appearances.  He  concluded  that  what- 
ever produced  these  black  lines,  for  I must  say  that  in 
none  of  Fraunhofer’s  papers  did  he  ever  actually  state 
what  he  believ  ed  these  lines  were  due  to,  he  says  that 
whatever  produced  these  lines,  it  is  clear  their  origin  is 
something  beyond  our  world  and  beyond  its  gaseous 
envelope. 

Now,  it  was  long  ago  noticed  that  different  bodies  gave 
different  coloured  flames  when  they  were  burnt.  'This 
was  even  noted  before  the  time  of  Fraunhofer.  I might 
take  as  an  illustration  of  this,  and  it  is  a fairly  good  one 
of  its  kind,  the  light  produced  by  different  chlorides, 
dissolved  in  spirit.  I use  chlorides  because  they  are  soluble 
in  spirit.  There  is  our  lithium,  copper,  and  so  forth 
[burning  different  solutions  on  cotton  wool].  I think 
there  is  little  or  no  doubt  that  the  light  that  a flame 
gives  is  due  to  the  solid  matter  in  the  flame.  I have  here 
a beautiful  burner,  that  has  been  kindly  lent  me  by  Mr. 
Bellow,  in.  which  the  rotation  of  the  solid  matter  of  the 
flame  is  most  beautifully  seen,  owing  to  a peculiarity  in 
the  form  of  the  burner.  He  states  that  it  may  be  used 
very  well  for  testing  the  illuminating  power  of  gas, 
simply,  I presume,  from  the  amount  of  light  a flame  gives 
being  due  to  the  amount  of  solid  matter  which  is  in  the 
flame. 

Now  it  was  in  the  year  1822  that  Brewster  first  of  all 
examined  the  spectra  from  these  differently  coloured 
flames,  fed  with  different  kinds  of  solid  matter,  and  he 
found  this  fact,  that  in  doing  so  he  could  only  obtain  bits 
of  spectra,  and  he  suggested  that  these  localised  bands, 
produced  by  these  different  kinds  of  material  in  the  flame, 
might  very  well  be  used  as  tests  of  the  substance  under 
examination.  And  now-a-days  you  know  the  suppo- 
sition of  Brewster  is  a fact  accepted  by  all  scientific 
men. 

We  will  throw  upon  the  screen,  for  instance,  a dia- 
gram of  a number  of  spectra,  in  which  you  will  see  the 
different  effects  produced,  to  which  I shall  not,  un- 
fortunately, have  time  to  do  more  than  refer  to  to-day. 
[Here  a diagram  of  certain  spectra  was  thrown  on  the 
screen.]  There  you  see  a diagram  showing  the 
peculiarities  of  those  spectra.  Here  we  have  the 
spectra  of  lithium,  of  sodium,  of  strontium,  of  barium, 
but  they  are  different  spectra,  by  which  you  are  able  to 
recognise,  with  tho  greatest  ease,  the  various  materials 
th.at  are  present. 

We  must  not  forget  at  this  point  to  acknowledge  the 
debt  we  owe  to  Professor  Kirchoff,  to  whom  we  are  in- 
debted for  the  rare  originality  which  has  presented  us 
with  a new  analytical  agent,  far  more  sensitive  than  the 
test  glass  admits  of, — no  less  than  the  1-180  millionth  of 
a grain  of  soda,  or  1-160  millionth  of  a grain  of  lithia, 
being  recognisable  by  means  of  their  spectra.  Nor 
must  we  forget,  moreover,  that  it  was  the  means  by 
which  Bunsen  and  Kirchoff,  in  1860,  proved  the  ex- 
istence of  tw'o  new  metals,  coesium  and  rubidium,  in 
the  waters  of  Durkheira,  in  Khenish  Bavaria.  Here  we 
have  a diagram  representing  the  peculiar  spectrum  of 
coesium,  one  of  Bunsen’s  metals.  Nor  must  wm  forget, 
moreover,  that  it  was  by  this  method  that  Crookes,  in 
1862,  discovered  that  curious  metal  thallium.  Thallium, 
a specimen  of  which  I have  here,  is  a cumulative  poison. 
It  is  detected  with  the  greatest  ease  in  the  stomach  by 
means  of  spectrum  analysis.  As  a toxicologist,  I 
certainly  feel  disposed  to  say,  would  that  other  things 
were  as  easily  found,  but  alas,  I am  afraid  the  ease  with 
which  it  is  discoverable  would  be  a sad  source  of  danger 
and  discussion.  A jury:  is  not  satisfied  with  the 
millionth  of  a grain. 

Well,  now  I think  I will  try  and  throw  one  or  two  of 
these  spectr.a  on  the  screen.  As  a matter  of  course,  they 
will  be  imperfect.  And  first  of  all  suppose  we  take 
sodium.  We  will  put  a small  particle  of  sodium  chloride 
' between  the  poles.  [Experimenting  with  sodium  in  the 
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flame.]  There  you  see  the  sodium,  band  beautifully 
shown.  That  yellow  band  is  entirely  due  to  sodium. 
Nothing  else  with  which  we  are  acquainted  will  produce 
that  b.ind. 

Now  then  I will  endeavour  to  show  you  the  spectrum 
of  lithium.  Unfortunately  it  is  of  no  use  my  changing 
the  pole  in  this  case,  simply  because  in  all  lithium  we 
shall  get  our  friend  sodium.  It  is  one  of  those  never- 
failing  friends,  that  unfortunately  sometimes  sticks  by 
one  very  much  closer  than  you  want.  We  will  put  a 
small  quantity  of  lithium  between  the  poles.  [Here  the 
spectrum  of  lithium  was  clearly  shown  on  the  screen.] 
Now  then  we  will  experiment  with  mixed  chlorides. 
You  see  how  beautifully  distinct  those  bands  are.  We 
have  chlorides  here  of  sodium,  barium,  lithium,  and  all 
sorts  of  things  mixed  together. 

Now  we  will  put  a small  piece  of  thallium  on  the  pole, 
a very  small  piece  will  answer  the  purpose,  [Here  the 
spectrum  of  thallium  was  seen  on  the  screen.]  Here  we 
have  other  things  as  well,  but  there  is  the  peculiar  band 
of  thallium.  It  was  by  that  peculiar  green  band  which 
you  see,  that  Crookes  discovered  the  presence  of  this 
new  metal. 

But  I must  not  stop  to  go  on  with  these  experiments. 
Silver,  and  zinc,  and  copper,  all  produce  exquisite  effects 
when  shown  by  this  means,  and  by  it  we  are  able  to  tell 
their  presence. 

Now  substances  gaseous  at  ordinary  temperatures 
also  impart  a peculiar  light  when  heated  by  the  electric 
spark,  and  these  gases,  when  examined  by  the  spectros- 
cope, give  distinct  bands.  I can  show  you  what  I mean 
by  taking  a few  tubes,  which  I have  had  made  for 
the  purpose  of  experiments ; they  contain  a small 
quantity  of  different  gases.  There  you  will  see  the 
different  colours  produced  by  different  kinds  of  gases,  and 
you  can  understand  that  these  gases  in  this  way  give 
different  effects,  just  as  the  different  kinds  of  solid  bodies 
in  the  flame  produced  different  kinds  of  light,  and  just 
so  these  too  produce  different  kinds  of  spectra  when  ex- 
amined by  means  of  the  spectroscope.  [Experimenting 
with  tubes  with  electric  spark.] 

Probably  there  are  few  spectra  that  are  so  interesting 
as  the  carbon  spectrum.  You  know  there  is  a celebrated 
process  for  manufacturing  steel,  which  we  know  as  the 
Bessemer  process.  By  this  process  5 tons  of  cast  iron 
can  be  converted  into  steel  in  something  like  20  minutes. 
Cast  iron  contains  a great  deal  of  carbon,  and  in  the 
Bessemer  process  the  carbon  is  got  rid  of  by  burning  it 
out  from  the  white  hot  iron  by  a blast  of  atmospheric  air. 
I only  j ust  want  to  enter  into  the  principles  of  the  process 
to  show  you  how  spectrum  analysis  has  been  applied  to 
it.  The  molten  cast  iron  is  placed  in  a large  retort  [shown 
on  a diagram]  lined  with  refractory  clay.  This  converter, 
as  it  is  called,  turns  upon  a pivot.  Through  this  pivot  a 
tube  passes  in  connection  with  a very  p<iwerful  blowing 
apparatus,  by  which  air  can  be  blown  into  the  bottom 
of  the  apparatus,  through  a blow-hole,  into  the  molten 
iron.  Now  then,  what  does  the  air  do  ? It  burns  out  the 
carbon,  the  heated  gases  issuing  in  the  form  of  a flame 
from  the  converter,  whilst  the  molten  iron  is  being  burnt. 
Now  it  is  very  important  to  stop  that  blowing  process 
directly  the  time  arrives.  Ten  seconds  too  soon  or  ten 
.seconds  too  late,  and  the  charge  is  spoilt.  In  the  one  case 
the  charge  is  so  thick  you  cannot  pour  it  into  the  ladle 
placed  to  receive  it,  and  from  that  to  the  moulds ; in  the 
other  case,  from  the  presence  of  the  carbon,  it  is  so  brittle 
that  it  crumbles  under  the  hammer.  But  how  are  you  to 
know  the  exact  moment  ? That  is  the  question.  Ex- 
perience, I grant  you,  does  guide  the  worker,  but 
experience  is  a dear  thing  (so  our  older  friends  never  tire 
of  telling  us),  and  this  I am  confident  of,  laud  experience 
as  you  please,  it  will  not  weigh  down  the  scale,  when  we 
have  in  the  opposite  pan  exact  scientific  experiment. 
This  Bessemer  flame,  as  it  issues  from  that  converter,  is 
examined  by  the  aid  of  the  spectroscope.  Numerous 
matters  are  visible,  sodium,  potassium,  lithium,  iron, 
hydrogen,  nitrogen,  and  carbon,  &c.  All  of  a sudden,  all 


in  a second,  the  carbon  lines  disappear,  and  that  is  the 
moment  when  the  air  blast  must  be  turned  off,  for  the 
carbon  is  burnt  off  and  the  iron  is  converted. 

We  must  now  go  back  again  fora  few  minutes,  if  you 
please,  to  our  dark  lines  in  the  solar  spectrum.  In  the 
year  1832  Brewster  examined  the  spectrum  after  having 
allowed  it  to  pass  throught  nitrous  acid,  when  he  noticed 
this  fact,  that  he  obtained  certain  dark  bands,  and  he 
came  to  the  conclusion  that  the  dark  bands  were  pro- 
duced by  the  absorption  of  the  light  by  means  of  this 
nitrous  acid.  I am  not  at  all  certain  whether  I can 
repeat  his  experiment,  but  still  I feel  disposed  to  try. 
There  we  have  one  spectrum.  Now,  when  I bring  this 
coloured  gas  into  the  spectrum  these  dark  lines  are  visible. 
That  is,  I believe,  one  of  the  earliest  experiments  made 
with  respect  to  the  absorption  bands  [experimenting  with 
nitrous  acid].  And  Brewster  noticed,  moreover,  this, 
that  the  dark  line,  which  we  know  as  the  D line,  cor- 
responded with  the  yellow  line  that  was  obtained  by 
sodium.  We  might  show  the  same  fact  in  several  cases. 
If  I was  to  take  the  iron  lines  produced  by  burning  iron 
I could  show  that  these  lines  had  their  exact  counterpart 
in  the  solar  spectrum.  Here  we  have  the  iron  lines  and 
there  the  solar  spectrum.  Now  observe  the  lines,  and 
you  see  how  wonderfully  they  correspond  with  the  dark 
lines  in  the  solar  spectrum.  Now  he  found  that  upon 
allowing  the  spectrum  of  the  lime  light  to  pass  through 
the  vapour  of  sodium,  instead  of  a continuous  spectrum 
he  observed  a dark  band  in  the  very  spot  where  the 
yellow  light  from  sodium  should  appear,  that  is  to  say, 
that  when  the  light  passed  through  the  vapour  of  any 
body  the  vapour  of  this  body  had  the  power  of  absorbing 
the  very  light  that  the  body  itself  produces.  Sodium, 
for  instance,  produces  a deep  yellow  band  when  it  is 
burnt.  I have  shown  you  that  if  you  pass  the  light 
through  sodium  vapour  that  sodium  vapour  absorbs  that 
part  of  the  spectrum  that  soda  produces.  So  you  see 
how  he  came  to  this  conclusion,  that  these  bands  in  the 
sun’s  spectrum  were  produced  by  the  vapour  of  bodies 
that  had  the  power  of  absorbing  the  very  light  that  these 
bodies  would  themselves  produce.  I will  venture  to  try 
and  see  whether  I can  obtain  this  absorption  spectrum  of 
sodium.  Instead  of  using  burning  sodium  I am  about 
to  employ  a quantity  of  the  vapour  of  the  sodium,  which 
I shall  burn  in  a little  iron  vessel  in  my  lamp.  Of 
course  these  things  are  very  easy  to  obtain  when  we  do 
them  on  a small  scale,  but  on  a large  scale  they  are 
always  attended  with  some  difficulty  [experimenting 
with  sodium].  There  is  the  black  absorption  band  of 
sodium. 

I want  now  to  show  you  that  this  power  of  absorbing 
certain  parts  of  the  spectrum  is  not  for  a single  noment 
confined  to  gases.  Eor  instance,  if  I take  this  liquid 
which  I have  here,  which  is  perfectly  colourless  (it  is  a 
solution  of  didymium),  and  hold  this  in  my  spectrum, 
I shall  be  able  to  show  you  the  power  that  liquids  have 
of  absorbing  certain  portions  of  the  spectrum.  Now  I 
will  hold  in  the  spectrum  this  solution  of  uranium,  when 
we  shall  get  at  once  well-marked  absorption  bands 
[experimenting]. 

I want  now  just  to  refer  to  one  illustration  where  this 
is  of  very  great  importance,  and  that  is  in  the  case  of 
blood.  Blood  was  examined  by  Hoppe,  in  1862;  by 
Stokes,  in  1864,  and  since  that  time  by  Sorby,  for  this 
power  of  liquids  in  absorbing  parts  of  the  spectrum  shows 
itself  here  as  a matter  of  great  practical  moment.  The 
instrument  used  for  the  purpose  of  blood  analyses  is  an 
instrument  invented  by  Sorby,  and  brought  to  perfection 
by  Sorby  and  Browning.  It  is  known  as  the  micro- 
spectroscope. Investigation  has  proved  that  the  colour- 
ing matter  of  blood  differs  very  materially,  from  that 
which  was  described  by  Lecanu  as  hmmatin.  It  differs 
in  two  particulars.  First,  the  colouring  matter  of  the 
blood  is  soluble  in  water,  which  haematin  is  not ; and, 
secondly,  it  is  capable  of  oxidising  and  deoxidising  itself 
with  ease.  The  colouring  matter  of  the  blood  is  what 
we  know  under  the  name  of  cruorin,  or  hsomoglobin 
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and  this  cruorin  has  the  power  of  existing  in  two  states 
of  oxidation,  having  two  distinct  colours  and  two  distinct 
spectra.  First  ot  all  there  is  that  form  of  cruorin  which 
we  know  as  the  scarlet  cruorin,  the  oxidised  cruorin  ; 
secondlj',  there  is  the  deoxidised  or  purple  cruorin. 
Now  you  take,  say  fresh  blood.  You  dissolve  it  in 
water,  or  you  make  it  slightly  alkaline  with  ammonia, 
when  jmu  at  once  obtain  the  spectrum  of  the  scarlet 
cruorin.  You  note  two  dark  bands.  Then  add  a little 
protosulphate  of  iron  to  it,  and  we  employ  small  pieces 
of  barometer  tube,  prepared  for  the  purpose,  and  fitted  on 
a piece  of  glass,  which  we  put  under  the  microscope,  to 
which  the  spectroscope  is  fixed.  We  add  to  it  the  merest 
trace  of  protosulphate  of  iron,  having  added  enough 
citric  acid  to  prevent  precipitation  by  the  ammonia, 
when  we  get  another  spectrum,  the  spectrum  of  the 
purple  or  reduced  cruorin,  and  this  appears  as  a single 
hand,  so  you  see  that  by  the  action  of  deoxidising  agents, 
we  have  altogether  changed  the  spectrum  from  the  two 
hands  in  the  one  case  to  the  single  band  in  the  other. 
The  single  hand  in  this  spectrum  occupies  a place,  mid- 
way between  the  two  bands  in  the  former  spectrum.  I 
then  expose  it  to  air  for  say  half  an  hour.  I get  it  oxidised 
again,  and  I again  bring  back  the  original  spectrum 
with  the  two  bands. 

But  you  know  very  well  that  any  blood  stain  after  a 
time  will  lose  its  red  colour  altogether,  and  turn  brown. 
This  is  a question  of  great  interest,  let  me  say,  to  the 
medical  jurist.  The  action  in  towns  is  very  rapid,  but  if 
you  take  it  into  the  pure  air  of  the  country  something 
like  four,  five,  and  even  six  days  will  he  required 
before  it  will  take  place.  But  still,  whether  town  or 
country,  the  action  will  take  jdacc.  The  result  produced 
is  another  form  of  this  hmmoglobin,  and  it  producees 
different  spectra  altogether.  The  spectra  it  produces  are 
marked  as  3 and  4.  Instead  of  two  bands,  we  have  ■ 
three  in  each  case.  There  are  three  black  bands,  not 
two. 

But  we  can  get  another  spectrum  altogether,  a spectrum 
with  two  bands,  but  you  notice  in  a very  different  posi- 
tion to  all  the  other  bands.  It  is  a true  change  of  the 
colouring  matter  from  cruorin  to  the  hmmatin  of  Lecann. 
You  cannot  reproduce  cruorin  out  of  hmmatin,  though 
j’ou  can  produce  hasmatinout  of  cruorin  or  haemoglobin. 
Now,  then,  we  can  deoxidise  the  oxidised  haematin  by 
the  action  of  a very  small  quantity  of  proto-sulphate  of 
iron.  We  then  produce  this  grand  spectrum,  for  it  is 
the  spectrum  on  which  we  rely  so  materially.  It  is  the 
grand  test  for  blood.  One  tenth  the  quantity  of  blood 
will  produce  the  spectrum  of  deoxidised  hmmatin  which 
is  necessary  to  produce  the  other  spectra.  Black  lines, 
I say,  are  produced  by  these  means,  as  distinct  as  if  you 
took  a pen  and  dipped  it  in  ink  and  drew  it  across  a 
painted  spectrum.  I say  this  positively,  because  I know 
some  have  questioned  it.  But  I think  it  must  be  really 
due  to  the  fact  that  they  have  never  seen  blood  spectra 
at  all.  It  is  certainly  necessary,  I grant  you,  to  have 
different  eye  pieces  of  different  refractive  powers.  We 
cannot  have  one  eye-piece  to  do  for  everything.  There 
is  no  doubt  that  the  lines  produced  by  blood  are  pro- 
duced by  no  other  known  body.  But,  mind,  we  should 
not  be  justified  in  giving  an  opinion  as  to  the  existence 
of  blood  merely  upon  seeing  one  spectrum.  But  it  is  by 
obtaining  the  series  of  spectra  that  we  can  state  so  posi- 
tively the  existence  of  the  body.  I put  that  forward 
very  emphaticallj',  that  j'ou  should  in  every  case,  if  you 
wish  to  be  exact  (and  remember  that  on  evidence  of  this 
kind  people  are  hanged),  you  should  see  every  spectra 
that  the  blood  can  produce  under  all  the  altered  states, 
before  you  should  give  an  opinion  as  to  the  existence  of 
blood.  Having  seen  these  different  spectra,  I do  not 
think  there  can  bo  the  slightest  doubt  in  the  world  of 
the  presence  of  blood. 

I have  dealt  with  this  somewhat  fully,  and  in  a little 
detail.  It  is  a subject  I have  felt  the  deepest  interest 
in,  and  with  the  details  of  working  which  I am 
egotistical  enough  to  hope  that  my  name  will  some  day 


be  associated.  I should  like  to  see  if  I can  obtain  any- 
thing like  these  bands  of  blood  upon  the  screen.  Let  me 
say  you  must  never  rely  upon  diagrams  or  measurements, 
or  anything  of  that  kind.  You  must  always  have  two 
spectra  before  you,  one  the  spectrum  of  what  we  know 
to  be  blood,  so  as  to  compare  it  with  the  body  we  are 
examining.  Unfortunately  spectrum  analysis  does  not 
enable  us  to  determine  the  different  kinds  of  blood.  It 
does  not  enable  us  to  determine  to  what  animal  the  blood 
belongs.  [The  lecturer  then  experimented  with  deoxidised 
hmmatin,  throwing  the  spectrum  on  the  screen.]  You 
see  there  the  bands  of  deoxidised  hsematin  beautifully 
shown.  Of  course  these  are  comparatively  rough  experi- 
ments, as  I need  not  tell  you.  All  these  varieties  of 
spectra,  however,  are  perfectly  visible  by  means  of  the 
microspectroscope. 

In  bringing  these  lectures  to  a conclusion,  I feel  that 
an  apology  is  due  to  my  audience — whom  I may  be  per- 
mitted to  thank  very  heartily  for  the  honour  of  their  at- 
tendance— for  the  mass  of  matter  I have  been  obliged  to 
omit,  and  the  equally  large  mass  of  matter  I have  merely 
casually  noticed.  Unfortunately  my  time  was  limited,  and 
my  subject  unlimited.  But  one  lesson  I think  we  may 
learn — the  subject  is  a rare  illustration  of  it — and  that 
is,  the  growth  of  science  and  the  manner  in  which 
abstract  work  becomes  practical  and  generally  useful. 
First  the  blade,  but  give  it  time.  Then  the  ear,  but  give 
it  time.  Then  the  full  corn  in  the  ear.  And  yet  once 
more  let  us  learn  not  to  despise  the  day  of  small  things, 
be  it  ever  so  small.  Not  to  despise  little  discoveries,  for 
who  knows  how  soon  they  may  be  monster  discoveries  of 
which,  as  yet,  we  see  but  an  embryonic  growth  ? Learn  not 
to  despise  the  little  pearl  caught  in  the  net  of  the  anxious 
explorer.  God  only  knows  what  its  setting  may  be  1 
It  teaches  us  finally  to  see  how  the  God  of  great 
things  is  also  the  God  of  small  things,  and  the  God 
of  small  things  because  they  are  the  parent  of  the  great. 
Practical  applications  ! They  are  the  grand  goal  of  the 
grand  race-course  of  science.  But  there  could  be  no 
goal  if  there  were  no  course  ; there  could  be  no  winning- 
post  if  there  were  no  starting  point.  Nurse,  then,  with 
jealous  nurseship  each  little  scientific  detail  of  which 
as  yet  you  cannot  guess  the  growth,  and  trust  to  pos- 
terity and  the  help  of  Heaven  to  supply  food  and  nourish- 
ment that  will  bring  to  mature  growth  and  full  develop- 
ment the  small  seeds  sown  by  the  Almighty  Gardener, 
and  watered,  as  one  age  makes  room  for  another,  by  the 
profound  researches,  the  untiring  labours,  and  the 
brilliant  efforts  of  a noble  army  of  scientific  investiga- 
tors. 


The  annual  produce  of  the  sale  of  snails  as  an 
article  of  food  in  Paris  is  estimated  at  upwards  of  12,00C> 
francs. 

At  Venice,  steps  are  being  taken  for  founding  an 
art  school,  wherein  pupils,  dedicating  themselves  to  art  may 
receive  a special  education  under  the  direction  of  Signor  G. 
Stella. 

The  Madras  Government  has  sanctioned  a sys- 
tem of  tramways  for  Madras,  and  the  work  has  been  entrusted 
to  a London  company. 

The  value  of  the  iron,  wrought  and  unwrought, 
exported  from  the  United  Kingdom  during  1872,  was  de- 
clared to  be  £36,060,547.  In  1871  it  was  £26,124,134. 

Since  1836  about  133,000  patents  have  been 
granted  by  the  United  States  Patent-office.  For  the  year 
ending  September  30,  1872,  there  were  19,687  applications 
for  patents,  of  which  13,626  were  granted.  The  fees  paid 
during  the  year  amounted  to  700,954  dollars. 

Artesian  wells  arc  being  sinJc  in  Chicago ; 
twenty-ono  had  been  bored  according  to  the  latest  accounts, 
and  in  no  instance  has  there  been  a failure  ol  a plentiful 
supply  of  water.  The  u.sual  depth  of  the  wells  is  from  1,200 
to  1,300  feet,  and  the  average  cost  is  6,000  dels,  tor  a 5J  inch 
well  1,200  feet  deep,  and  5,000  dols.  for  a 4|  inch  bore  to  the 
same  depth. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  ofiSceB  of  the  CommiBsioners  are  at  Upper  Ken- 
I sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 

; The  fourth  meeting  of  the  Committee  on  Cooking  was 
I held  on  .January  18th,  at  the  offices,  Gore-lodge,  South 
I Kensington.  It  was  attended  by  the  following  members . 

’ — The  Hon.  F.  Leveson  Gower,  M.P.,  in  the  chair,  Mr. 
F.  B.  Alston, Mr.  J.  Bateman, F.H.S.,  M.  Beguinot,Dr.  G. 
Birdwood,  Colonel  ,T.  F.  Browne,  C.B.,  R.E.,  Major 
E.  F.  Du  Cane,  R.E.,  Dr.  Smith,  F.R.S.,  Mr.  W.  W. 
Follett  Synge,  Dr.  Thudichum,  Professor  A.  Voelcker, 
Captain  F.  Warren,  R.N.,  Major  C.  E.  Webber,  R.E. 
The  Committee  considered  certain  proposals  with  refer- 
ence to  a practical  and  instructive  illustration  of  popular 
cooking  as  adapted  to  the  requirements  of  the  middle 
and  lower  classes,  and  they  inspected  sites  in  the  Exhibi- 
tion buildings  which  appeared  suitable  for  the  purpose. 
After  having  passed  resolutions  containing  recommenda- 
tions to  her  Majesty's  Commissioners  as  to  the  best  execu- 
tive arrangements  for  the  class,  the  Committee  adjourned 
until  Monday,  the  27th  inst. 


The  third  meeting  of  the  Committee  on  Surgical 
Instruments  and  Appliances  was  held  on  Monday,  20th 
January,  1873,  at  the  offices,  Gore-lodge,  and  the  follow- 
ing members  were  present : — Mr.  Cfesar  H.  Hawkins, 
F.  R.S.,  in  the  chair.  Dr.  P.  Allen,  Mr.  R.  Brudenell 
Carter,  Mr.  W.  White  Cooper,  Sir  William  Fergusson, 
Bart.,  F.R.S.,  Dr.  Arthur  Farre,  F.R.S.,  Dr.  G.  T. 
Gream,  Mr.  Prescott  Hewett,  Mr.  ,J.  Hinton,  Mr.  J. 
Luke,  F.R.S.,  lilr.  T.  W.  Nunn,  Dr.  W.  S.  PlayTair, 
Mr.  Edwin  Saunders,  and  Mr.  Edwin  Sercomb.  Major- 
General  Scott,  C.B.  (secretary  to  her  Majesty’s  Com- 
missioners), attended  the  meeting.  The  Committee  con- 
sidered the  following  resolutions,  which  were  passed  at 
a meeting  of  London  surgical  instrument  manufacturers, 
held  on  the  10th  inst.,  Mr.  Louis  Blaise  in  the  chair: — • 
“ 1.  That  the  surgical  instrument  manufacturers  do 
not  exhibit  unless  the  conditions  requiring  their  manu- 
factures to  be  submitted  to  a Committee  of  Selection  bo 
withdrawn.”  “ 2.  That  they  may  exhibit  all  the 
articles  of  their  manufacture  as  a whole,  and  not  in 
sections  or  subdivisions,  as  proposed  by  her  Majesty’s 
Commissioners.”  “ 3.  That  the  conditions  on  which 
the  foreigner  and  Englishman  exhibit  shall  be  one  and 
the  same.”  It  was  recommended  that  a reply  should  be 
sent  explaining  that  English  and  foreign  exhibitors 
would,  as  always  intended,  be  on  precisely  the  same 
footing  ; that  it  is  not  proposed  to  separate  an  exhibitor’s 
instruments  into  sections  or  subdivisions;  and  that  while 
it  is  unadvisable  to  dispense  generally  with  the  principle 
of  acceptance  on  the  approval  of  a Committee,  an  assur- 
ance of  admission  might  be  given  by  the  committee  to 
manufacturers  of  very  high  repute  who  should  notify 
their  desire  to  exhibit.  The  Committee  was  informed 
that  Signor  A.  Castellani,  of  Rome,  had  commenced  to 
make  exact  reproductions  of  the  surgical  instruments 
found  at  Pompeii,  and  that  the  Japanese  minister, 
Terashima  Munerero,  himself  a physician,  had  promised 
to  obtain  a collection  of  surgical  instruments  from 
Japan.  Letters  were  read  from  Sir  Alexander  Arm- 
strong, K.C.B.,  Sir  John  Rose  Cormack,  M.D.,  of  Paris, 
the  Royal  College  of  Surgeons,  Royal  College  of 
Physicians,  University  College,  and  the  University  of 
Edinburgh.  The  Committee  then  adjourned  till  Mon- 
day, the  17th  February. 


The  fourth  meeting  of  the  committee  for  Silk  and 
Velvet  was  held  on  'Tuesday,  the  21st  January,  Sir  D. 
Cooper,  Bart.,  in  the  chair.  There  were  also  present, 
Lady  Dorothy  Nevill,  Mr,  Bennoch,  Mr.  Blakely,  Mr. 


Cassells,  Mr.  D.  Chadwick,  M.P.,  Mr.  Frances  Cobbe, 
Mr.  Graham,  Mr.  N.  Lewis,  Mr.  Lintilhac,  Mr.  Lynch, 
Dr.  Mann,  Mr.  Peters,  and  Mr.  Tucker.  The  Com- 
mittee discussed  a proposition,  “ That  objects  made  to 
illustrate  the  uses  of  the  fabrics  exhibited  should  be 
shown  side  by  side  with  the  fabrics,”  and  finally  re- 
jected it. 


Count  Packler,  the  Lord  High  Chancellor  of  His 
Imperial  Majesty  the  Emperor  of  Germany,  has  pre- 
sented to  H.  M.  Commissioners  a series  of  photographs 
of  the  imperial  sledges  and  carriages,  which  he  has  had 
prepared  expressly  for  the  exhibition  of  carriages  for 
this  year. 


The  following  is  the  proposed  classification  of  imple- 
ments and  utensils  used  in  drinking  : — • 

Division  I. — Natural  Objects  Adapted. — (a)  Nuts  and 
gourds  ; (i)  shells,  eggs,  &o. ; (r)  vessels  of  horn  ; {d) 
vessels  of  ivory  ; (e)  vessels  of  bone,  skulls,  &c.  Each 
class  to  be  divided,  as  far  as  possible,  chronologically  and 
geographically. 

Division  II. — Raw  Material. — [a)  Vessels  of  wood  ; 
[h)  vessels  of  leather ; (c)  vessels  of  stone.  Divided  as- 
before. 

Division  III. — Manufactured  Material. — (a)  Vessels  of 
clay  ; (i)  vessels  of  metal;  (c)  vessels  of  glass,  &c.  ; (rf) 
miscellaneous. 

Classification  of  Division  III.,  Class  {a). — Prehistoric, 
Barbaric  (modern  savage  implements),  Egyptian,  Greek, 
Etruscan,  Roman,  Byzantine,  Celtic,  mediajval  glazed 
ware.  Stoneware  and  various  faiences,  as — Persian, 
Majolica,  Dutch,  &c.  Divided  according  to  locality. 
Porcelain  (Oriental);  porcelain  (European).  Divided 
according  to  locality. 


EXHIBITIONS. 


VIENNA  UNIVERSAL  EXHIBITION. 
Exhibition  in  the  Agbigultuhal  Maghinery  Hall. 

The  following  are  the  special  regulations  relating  to 
the  exhibits  to  be  shown  in  the  Agricultural  Hall  at 
Vienna  : — ■ 

1.  The  Agricultural  Machinery  Hall  is  to  contain  the- 
exhibition  of  machines  for  agriculture  and  forestry, 
implements,  means  of  transport,  winches,  &c.,  besides 
machinery  and  apparatus  for  preparing  food  and  other 
substances  of  nourishment  (group  4),  such  as  are  used  in 
distilleries,  breweries,  sugar  refineries,  mills,  &c. 

Machinery  ,and  apparatus  in  motion,  molesting  the- 
public,  or  likely  to  damage  other  objects  of  exhibition, 
or  which  are  in  any  other  way  not  consistent  with  the- 
object  and  arrangement  of  the  exhibition  in  the  Machinery- 
Hall,  will  not  be  admitted.  , 

Such  machines  can  only  be  exhibited  outside  the  Ma- 
chinery Hall,  either  in  the  open  air,  or  in  a covered  space 
fitted  up  at  the  expense  of  the  exhibitors. 

2.  Objects  for  exhibition  will  be  admitted  to  the  Ma- 
chinery Hall,  from  March  20th  to  April  20th,  1873, 
inclusive,  and  must  be  set  up  at  the  latest  by  April  the 
25th. 

3.  The  Machinery  Hall  will  have  a strong  boarded 
floor. 

4.  The  power  required  to  set  machinery  in  motion, 
and  the  main  shafting  for  the  transmission  of  the  driving- 
power,  will  be  supplied  free  of  charge  by  the  chief 
manager. 

5.  The  moving  force  will  be  transmitted  by  one 
horizontal  shaft,  having  a diameter  of  0.065  metre,  and 
making  about  120  revolutions  per  minute. 

The  main  shaft  is  situated  about  3.50  metres  above 
the  floor,  at  a distance  of  0.50  metre  from  the  wall. 
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6.  Exhibitors  have  to  supplj'-  the  pulleys  for  the  main 
shaft,  as  well  as  any  other  gear  and  driving  bands,  at 
their  own  cost. 

The  pulleys  to  be  applied  to  the  main  shafting  are  to 
be  made  in  two  parts  for  screwing  together. 

These  pulleys  are  to  be  fastened  to  the  main  shafting 
in  such  a way  that  no  injury  is  done  to  the  shafts. 

7.  The  preservation,  cleaning,  and  oiling  of  the  main 
shafts  will  be  found  by  the  chief  manager,  but  exhibit- 
ors will  have  to  attend  to  the  preservation  and  oiling  of 
the  gear  supplied  by  them,  as  also  to  the  preservation  of 
their  straps. 

Before  applying  such  gear  the  exhibitor  has  to  submit 
the  plans  of  his  intended  arrangement. 

The  chief  manager  reserves  to  himself  the  right,  for 
the  sake  of  uniformity  of  arrangement,  to  make  any 
necessary  alterations  in  these  plans. 

8.  The  daily  hours  during  which  machinery  can  be 
worked  will  be  published  before  the  opening  of  the  Ex- 
hibition. 

Exhibitors  have  to  notify  the  names  of  the  persons 
whom  they  intend  to  intrust  with  the  working  of,  and 
attending  to,  the  machinery. 

Nobody  except  these  attendants  will  be  allowed  to  work 
the  machinery. 

9.  All  machinery  intended  to  be  worked  must,  at  the 
expense  of  the  exhibitor,  be  guarded  by  railings  or  other 
proper  means,  in  order  to  protect  the  public  from  injury. 

10.  Machinery  and  apparatus  fit  for  the  special  service 
of  the  Exhibition  may  be  supplied  by  exhibitors  for  this 
express  object,  and  will  be  ranged  as  objects  of  exhibition 
in  group  13. 

Among  such  machinery  and  apparatus  may  be  here 
specified  ; — 

Steam  engines,  portable  engines  for  driving  the  main 
shafting  in  the  Machinery  Hall,  and  those  used  for 
service  outside  the  Machinery  Hall. 

11.  Exhibitors  supplying  such  machines  and  imple- 
ments, intended  for  special  service  during  the  Exhibition, 
will  enjoy  special  pirivileges,  to  be  agreed,  as  occasion 
may  require,  between  them  and  the  chief  manager. 

12.  For  the  convenience  of  exhibitors,  a small  shed 
containing  a turnery  shop,  fitting  shop,  grinding  shop, 
smithy,  and  copper  smithy,  will  be  arranged  within  the 
Exhibition  grounds. 

In  these  workshops,  according  to  the  means  at’  hand, 
small  work  or  repairs  may  be  executed. 

The  administration  of  the  workshops  is’ under  the 
control  of  the  chief  manager,  and  work  entrusted  to  them 
for  execution  will  be  charged  according  to  a tariff  fixed 
by  the  chief  manager. 

13.  The  stipulations  of  the  general  regulations  remain 
in  full  force  in  addition  to  the  stipulations  contained  in 
these  special  regulations. 

The  President  of  the  Imperial  Commission ; 
Archduke  Eegnier. 

The  Chief  Manager : 

Baron  de  Sghwaez-Senboen. 

42,  Praterstrasse,  Vienna,  December,  30,  1872. 


The  Builder  of  last  week  gives  an  account  of  the  Ex- 
hibition building,  from  which  we  extract  the  following: — 

“The  extraordinary  building  erected  in  the  Prater  at 
Vienna  for  the  approaching  international  exhibition  pro- 
ceeds apace  towards  completion.  As  regards  the  con- 
struction of  the  building,  the  commission  adopted  a plan 
designed  as  early  as  1845  by  the  architects  of  the  Vienna 
Opera,  Siccardsburg  and  Von  der  MuU.  This  plan, 
entirely  differing  from  all  those  of  former  exhibitions, 
was  followed.  It  offers  not  only  a better  light  for  the 
objects  exhibited,  and  allows  of  extension  of  the  covered 
area  according  to  the  wants  of  exhibitors,  but  makes  the 
employment  of  many  hundreds  of  workmen  at  the  same 
time  in  the  different  galleries,  without  hindering  one 
another,  possible,  and  permits  of  the  goods  of  the  various 
States  being  deposited  in  their  respective  spaces  without 


interfering  with  their  neighbours,  which  circumstance 
must  effect  considerable  saving  of  time,  an  important 
point  in  this  case,  as  time  is  so  short.  Seven  thousand 
workmen  went  to  work  at  once,  an  army  which  to  keep 
in  order  requires  no  ordinary  amount  of  tact  and  energy. 
Wages,  of  course,  rose  in  Vienna  to  an  enormous  extent. 
A simple  labourer  earned  3 florins  (6s.)  a-day  ; brick- 
layers made  from  52  to  56  florins  (over  £5)  per  week ; 
and  large  numbers  of  workmen  were  brought  from  all 
parts  of  the  empire — Tyrolese,  Albanians,  Czechs,  &c. 

“ To  the  architect  Hasenauer  was  confided  the  execu- 
tion of  the  plans  marked  out  twenty  years  ago,  the 
original  designers  having  departed  this  life.  The 
originality  of  this  plan  consists  in  the  application  of  the 
so-called  ‘ herring-bone  ’ system,  which  resembles  some- 
what the  architecture  of  the  Escurial.  From  a gigantic 
longitudinal  gallery,  905  metres  long,  and  25  metres 
broad,  branch  out  at  right  angles,  and  at  regular 
intervals,  sixteen  cross-galleries,  205  metres  long  and  15 
metres  broad.  In  this  wise  twenty-four  courts,  closed 
on  three  sides,  and  having  the  same  length  as  the  cross- 
galleries, and  a breadth  of  35  metres — for  this  is  the 
distance  between  the  cross -galleries— are  formed  on  both 
sides  of  the  great  gallery.  On  this  plan,  the  architect, 
Hasenauer,  founded  his  division  of  the  principal  building, 
dividingit  into  a large  quadratic  central  construction,  and. 
a smaller  building  at  each  end,  which  latter  enclose  each 
an  octagonal  court.  The  centre,  again,  of  the  central 
building  will  form  a grand  rotunda,  constructed  entirely 
of  iron,  whose  erection  by  the  firm  of  Harkort  may  be 
considered  a triumph  of  modern  engineering.  This 
rotunda  is  the  idea,  as  we  have  before  said,  of  Mr.  Scott 
Russell,  who  takes  a great  interest  in  this  part  of  the  Ex- 
hibition works.  The  span  of  this  dome,  roofed  by  a 
new  method,  amounts  to  more  than  double  that  of  the 
greatest  domes  of  the  world,  viz.,  108  metres.  The  width 
of  the  dome  of  St.  Paul’s  is  only  35  metres ; that  of  St. 
Peter’s  is  only  49  metres  wide ; that  of  the  London  Ex- 
hibition building  of  1862  was  only  50  metres.  These 
figures  alone  give  us  an  idea  of  the  imposing  dimensions 
of  the  gigantic  cupola,  which  has  been  erected  without 
any  outside  scaffolding,  and  the  shell  of  which  was 
hoisted  and  fixed  by  Harkort’s  engineer,  M.  Steiger. 

“ Behind  the  longitudinal  axis  of  the  Exhibition  build- 
ing rises  the  treble  gallery  for  the  machinery,  of  about 
the  same  dimensions  as  the  Exhibition  building  proper, 
in  the  construction  of  which  its  ulterior  destination  as 
warehouses  for  the  new  city  has  not  been  lost  sight  of. 
During  the  Exhibition  the  machinery  will  be  in  full 
activity,  and  the  great  space  allotted  to  it  will  be  of 
immense  advantage  to  the  exhibitors  of  machinery  from 
all  countries. 

“ Opposite  the  southern  cross  front  of  the  principal 
building  is  an  annexe  in  four  rows,  the  Hall  of  Arts.  In 
the  middle  will  be  a double  row  of  rooms,  with  ample 
skylight,  for  the  reception  of  more  important  works  of 
art,  while  at  both  sides,  in  smaller  galleries,  will  he  ex- 
hibited the  smaller  art-treasures.  New  modes  of  light- 
ing, which  have  already  been  tried  on  a small  scale,  will 
be  here  employed.  Tastefully  laid-out  gardens  will  fill 
the  space  between  the  Hall  of  Arts  and  the  Palace  of 
Industry,  which  will  serve  at  the  same  time  as  places  for 
exhibiting  objects  of  the  plastic  art.  A covered  gallery 
leads  from  the  Hall  of  Arts  to  the  left,  at  both  ends  of 
which  are  pavilions,  to  contain  a new  feature,  ‘ Exposi- 
tions des  Amateurs.’  It  is  the  intention  to  induce  private 
collectors  to  exhibit  their  treasures  here.  Near  the  Hall 
of  Arts  large  palm- houses  and  gigantic  aquaria  will  find 
their  place. 

“Admittance  into  this  world  of  wonders  will  be  gained, 
besides  the  thirty-two  entrances  at  the  frontal  sides  of 
the  cross-galleries  of  the  Exhibition,  by  four  principal 
portals,  to  be  decorated  in  the  most  splendid  style  which 
art  can  devise.  One  of  these  portals  leads  from  the 
principal  road  of  the  Prater  to  the  Exhibition.  On  pass- 
ing this  wide  gate,  a park,  profusely  decorated  with 
bosquets  and  bassins,  lies  between  the  beholder  and  the 
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t:  building’,  -while  on  both  sides  of  the  -way  stand  pavilions 
y of  different  shapes  opposite  to  one  another.  Close  to  the 
f entrance  to  the  left  is  the  building  for  the  commission  ; 
t\  to  the  right  the  post-ofEce ; farther  on  to  the  left  the 
pavilion  of  the  jury  ; to  the  right  that  of  the  Imperial 

(family.  Close  to  these  buildings,  farther  to  the  right, 
follow  others,  erected  by  the  Sultan,  the  Khedive,  the 

i Prince  of  Roumania,  &c.,  at  their  own  expense,  with 
I Oriental  splendour,  which  will  leave  those  of  the  last 
. Paris  Exhibition  far  behind.  Even  Japan,  besides  China 
and  Siam,  has  lately  asked  for  space  of  4,000  square 
metres  for  her  special  exhibition. 

“ A series  of  buildings  has  thus  been  undertaken,  for 
the  construction  of  which  over  28  millions  of  bricks  were 
^1  necessary.  To  facilitate  and  accelerate  this  mighty  work, 

I eleven  lines  of  rails  were  laid  down  from  the  two  principal 
termini  of  Vienna  to  the  area  of  the  Exhibition,  else  it 
would  not  have  been  possible  to  do  so  much  in  so  short  a 
time.” 


It  is  stated  that  the  whole  of  the  space  in  the  Vienna 
Exhibition  at  the  disposal  of  the  British  Royal  Com- 
; mission  has  been  allotted,  and  that  the  arrangements  at 

!|  Vienna  preclude  the  possibility  of  obtaining  a further 
i grant  on  behalf  of  the  numerous  additional  applicants 
for  admission.  Most  of  the  leading  industries  of  the 
country  will  be  well  represented,  and  it  seems  to  be 
hoped  that  during  the  exhibition  some  modification  may 
be  made  in  the  Austrian  tariff,  the  protective  character 

I-  of  which  in  many  instances  precludes  extended  com- 
mercial relations  with  this  country.  It  appears  that  the 
, great_  difficulty  in  connexion  with  the  agricultural  and 
machinery  halls  has  been  how  to  accommodate  the 
|j  largest  number  of  exhibitors  in  the  space  assigned.  The 
II  special  official  catalogue  of  the  British  section,  which  is 
I I to  contain  information  of  a useful  character  not  afforded 
1 in  previous  instances,  will  be  printed  and  published  for 
her  Majesty’s  Commissioners  by  Messrs.  J.  M.  Johnson 
and  Sons,  of  Castle-street,  Holborn,  who  are  also  the 
eoncessionaires  of  the  Austrian  Imperial  Commission  for 
the  insertion  of  British,  Colonial,  and  American  adver- 
f tisements  in  the  German  official  catalogue.  These  are 
the  only  publications  that  interest  British  exhibitors, 

I and  caution  will  be  necessary  with  regard  to  applications 
for  advertisements  in  projected  “ guides  ” and  other 
unauthorised  works  which  cannot  possibly  he  sold  in  thj 
I Exhibition. 


New  York  Industrial  Exhibition  Building.  — This 
building  is  to  be  on  a very  large  scale,  the  Architect  in- 
forms us.  The  incorporators  in  1870  purchased  eight 
blocks  of  land  bound  by  Ninety-eighth  and  One  Hundred 
and  Second  Streets,  and  Fourth  and  Third  Avenues,  for 
1,700,000  dols.  (worth  now  2,400,000  dols.).  The  legis- 
lature have  empowered  the  incorporators  to  close 
Lexington  Avenue  so  as  to  occupy  the  entire  space. 
They. propose  to  erect  a permanent  building  for  the 
exhibition  and  sale  of  every  kind  of  product  and  manu- 
fecture— to  be  a perpetual  World’s  Fair,  like  Sydenham 
Palace,  surrounded  by  botanical  gardens,  museums,  &c. , 
similar  to  the  Paris  Jardin  des  Plantes.  Here  will  be 
gathered,  the  arts,  manufactures,  farm  productions,  and 
mechanical  inventions  from  every  country  in  the  world. 

^ perpetual  Exposition’Universale— a constant 

Nijni  .N  ov^orod  fair.  They  propose  to  rent  space  to  i 
.exhibitors  tor  one  dollar  per  square  foot  per  annum  As 
the  building  will  contain  1,. 500, 000  square  feet,  this  will 
pay.  The  building  will  be  five  storeys  high,  crowned 
with  a Mansard  roof,  the  whole  mounted  by  a magni- 
ficent iron  and  glass  dome — the  largest  in  the  world. 
This  dome  will  he  450  feet  in  diameter,  and  will  rest  on 
a double  row  of  columns.  Each  state  and  territory  will 
have  a column.  The  apex  of  the  dome  will  be  an  ob- 
SCTvatory.  The  dome  will  be  grander  than  Sir  Christo- 
Wren’s  great  dome  of  St.  Paul’s,  and  higher 
^an  Michael  Angelo’s  great  crown  of  the  Duomo  in 
X lorence. 


SULPHUR  IN  SICILY. 

The  following  article  is  an  abstract  of  a very  interest- 
ing memoir  by  Signor  Mottura,  of  the  Geological  Survey 
of  Italy,  entitled  “ Sulla  formazione  terziaria  nellazona 
solfifera  della  Sicilia,”  and  published  in  the  “ Memorie 
del  R.  Comitato  Geologico  d’ltalia,”  vol.  i.,  1871- 

The  rocks  which  crop  out  in  the  sulphur  districts  are 
as  follows ; — 

Pliocene. 

14.  Sandstone,  conglomerate,  sand,  and  marl. 

13.  Coarse  limestone,  called  calcareous  tufa. 

12.  Blueish  marl. 

Uppeii  Miocene. 

11.  Marly  limestone,  with  foraminifera,  called  trubo. 

10.  Saccharine,  crystallised,  and  foliated  gypsum. 

9.  Sulphur-bearing  limestone,  tufa,  and  gypsum. 

8.  Compact  limestone,  somewhat  siliceous. 

7.  Tripoli,  with  fish  remains,  divided  sometimes  by 
a marly  magnesian  limestone  like  the  trubo. 

Middle  Miocene. 

6.  Quartzose  and  micaceous  sandstone,  with  corals, 
sometimes  intercalated  with  salt  marls  ; conglomerates. 

Lower  Miocene. 

6.  Rock  salt. 

4.  Blue  marls,  with  salt  and  gypsum,  containing  petro- 
leum and  bituminous  matter. 

3.  Rudda,  or  saponaceous  earth  ; concretionary  lime- 
stone, with  flint. 

2.  Ferruginous  and  gypseous  clay,  with  bituminous 
shale  and  arragonite  ; sands  and  ferruginous  sandstone. 

Eocene. 

1.  Nummulitic  limestone,  alternating  with  limestone 
containing  fucoids  and  jasper,  and  shale. 

The  fossils  contained  in  the  Eocene  and  Lower  and 
Middle  Miocene  rocks  prove  these  beds  to  be  of  marine 
origin.  The  Upper  Miocene  is  mainly  a lacustrine  for- 
mation, whilst  the  Pliocene,  again,  is  marine.  It  seems 
that  at  the  end  of  the  Eocene  epoch  elevations  took 
place,  forming  a part  of  the  old  Eocene  ocean  into  an 
inland  sea,  like  the  Caspian  Sea,  for  instance,  which  was 
gradually  evaporated.  With  the  sediment  brought 
down  into  it  mechanically  were  deposited  successively 
the  various  salts  contained  in  solution  in  the  sea  water 
in  the  inverse  order  of  their  solubility.  The  first  de- 
posits were  ferruginous,  then  carbonate  of  lime  was 
yirecipitated,  after  that  gypsum,  and  finally  rock  salt. 
These  beds  were  then  covered  by  ordinary  marine  de- 
posits, as  the  sea  seems  to  have  again  entered  the  inland 
basin.  Perhaps  the  area  was  depressed,  or  it  is  possible 
that,  owing  to  the  extent  of  the  evaporation,  it  already 
lay  much  below  the  general  sea  level,  and  on  the  re- 
moval by  some  means  of  the  barrier,  the  sea  flowed  in 
once  more.  In  some  places  elevation  must  have  oc- 
curred, as  pebbles  derived  from  the  Eocene  and  Lower 
Miocene  rocks  are  found  in  the  Middle  Miocene  beds. 
At  the  end  of  the  Middle  Miocene  period  the  area  was 
raised  and  lakes  were  formed,  in  which  were  deposited 
the  different  rocks  named  in  the  above  list.  The  tripoli, 
siliceous  limestone,  sulphur  rock  and  gypsum  are  proved 
to  have  been  deposited  in  lakes,  because  they  contain 
no  marine  fossils,  and  plenty  of  remains  of  fish  belong- 
ing to  lacustrine  species. 

The  sulphur  rock  is  a slightly  marly  limestone  as- 
sociated -with  sulphur.  Sometimes  the  sulphur  is  dis- 
seminated through  the  limestone,  in  other  cases  there  are 
thin  alternate  layers  of  limestone  and  sulphur.  The 
number  of  seams  varies  according  to  the  locality  ; the 
seams  are  separated  by  partings  of  black  marl  from  20 
inches  to  6 feet  thick,  and  some  of  the  seams  attain  a 
thickness  of  28  feet.  The  total  thickness  of  all  the 
seims  put  together  in  one  case  reaches  100  feet,  but  the 
average  thickness  of  sulphur-bearing  limestone  is  only 
10  to  12  feet,  and  the  ore  contains,  on  an  average,  20  to 
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21  per  cent,  of  sulphur.  If  abstraction  is  made  of  aU 
substances  other  than  sulphur  and  limestone,  the  per- 
centage is  24  ; in  other  words,  the  proportion  which  the 
sulphur  bears  to  the  limestone  is  as  24  to  76. 

At  their  outcrop  the  seams  are  thoroughl}'  decomposed ; 
the  sulphur,  in  presence  of  carbonate  of  lime,  oxygen, 
and  moisture,  becomes  oxidised,  and  produces  sulphuric 
acid,  which  decomposes  the  limestone  and  forms  gypsum. 
No  sulphur,  therefore,  is  seen  at  the  surface,  hut  you 
have  a whitish  earthy  friable  rook,  the  briscale  of  the 
Sicilian  miner.  The  occurrence  of  this  briscale  is  a sure 
indication  of  the  existence  of  a sulphur  seam  ; it  is  to  a 
sulphur  seam  what  the  gossan  is  to  a lode  or  mineral 
■vein. 

It  may  he  calculated  that  Sicily  possesses  50  to  55 
millions  of  tons  of  sulphur  unexcavated.  The  present 
annual  production  is  160,000  tons,  hut  as  it  must  he 
reckoned  that  one-third  of  the  sulphur  in  the  ore  is  lost 
in  the  j-rocess  of  extraction  by  liquation  in  kilns,  the 
yearly  production  corresponds  to  240,000  tons  extracted 
from  the  earth.  At  this  rate  it  would  take  from  200  to 
230  years  to  exhaust  the  sulphur  in  Sicily.  All  the  sulphur 
seams,  however,  will  not  last  as  long  as  this  ; at  least  one- 
third  of  the  mines  will  be  exhausted  in  a period  of  fifty 
to  eighty  years. 

It  has  already  been  shown  that  the  sulphur  ore  was 
deposited  in  lakes,  as  it  is  associated  with  lacustrine 
fo.ssils.  The  sulphur  ore  may  have  been  deposited  in 
two  different  ways.  The  first  hypothesis  is  that  it  was 
formed  by  the  decomposition  in  lakes  of  sulphuretted 
hydrogen  and  bicarbonate  of  lime,  brought  in  by  springs 
containing  these  substances,  in  proportions  correspond- 
ing nearly  to  their  chemical  equivalents.  The  second  is 
that  the  springs  coming  into  the  lakes  contained  sulphide 
of  calcium  in  solution.  It  must  he  .supposed  that 
bituminous  matter,  acting  on  the  gypsum  contained  in 
the  Lower  Miocene  beds,  and  aided  by  the  internal  heat 
of  the  earth,  which  is  felt  nearer  the  surface  in  volcanic 
regions  than  elsewhere,  reduced  the  sulphate  of  lime  to 
sulphide  of  calcium.  If  water  was  present  at  the  same 
time,  sulphuretted  hydrogen  and  bicarbonate  of  lime 
would  be  produced,  and  would  be  carried  away  in 
solution.  On  arriving  at  the  lakes,  the  oxygen  of  the 
air  would  oxidise  the  hydrogen  of  the  sulphuretted 
hydrogen,  sulphur  would  he  precipitated,  and  a slight 
evaporation  would  cause  the  decomposition  of  the 
bicarbonate  and  depo.sition  of  the  carbonate  of  lime. 

If  no  water  was  present  at  the  time  of  the  reduction, 
carbonic  acid  would  be  evolved,  and  the  sulphide  of 
calcium  would  remain  behind.  This  sulphide  of  calcium, 
acted  on  afterwards  by^  water,  might  he  dissolved,  or 
else  give  rise  by  its  decomposition  to  hydrate  of  lime 
and  a sulphydr.ite  of  sulphide  of  calcium.  In  oneway 
or  another  all  the  calcium  and  all  the  sulphur  would 
pass  into  the  lake  in  solution.  Here  the  solutions  would 
he  acted  on  by  the  atmosphere,  and  in  either  case  a pre- 
cipitate of  carbonate  of  lime  would  be  formed,  and  a 
polysulphide  generated.  The  polysulphide  would  also 
be  finally  decomposed  in  presence  of  the  atmosphere, 
producing  carbonate  of  lime  and  sulphur,  which  are 
precipitated,  and  so  eventually  all  the  sulphur  which 
was  in  the  sulphide  of  calcium  would  be  precipitated  as 
sulphur,  .and  all  the  calcium  as  carbonate  of  lime. 
In  this  precipitate  the  sulphur  would  be  to  the 
carbonate  of  lime  in  the  proportion  of  24  to 
76.  When  sulphuretted  hydrogen  in  solution  is  brought 
down  by  springs,  much  of  the  gas  escapes  as  such,  and 
the  proportion  of  the  sulphur  deposited  to  the  carbonate 
of  lime  is  very  small,  but  when  the  sulphuretted  hydro- 
gen is  generated  very  slowly  by  the  decomposition  of 
sulphides  in  solution,  the  oxy'gen  of  the  air  oxidises  the 
hydrogen  at  once,  and  no  sulphuretted  hyilrogen 
gas  escapes.  As  much  of  the  Sicilian  ore  contains  the 
sulphur  and  carbonate  of  lime  in  the  proportion  of  24  to 
76,  it  is  highly  probable  that  this  ore  is  due  to  the  de- 
composition of  the  sulphide  of  c.alcium  in  the 
lakes  themselves.  Although  the  sulphur  is  directly  a 


lacustrine  deposit,  yet  it  is  derived  indirectly  from  the 
sea,  as  Bischoff  says,  because  the  gypsum  beds  which 
furnished  the  sulphide  of  calcium  are  a marine  deposit. 

It  is  very  possible  that  the  sulphur  of  volcanos  and 
solfataras  may  be  derived  from  the  same  source.  The 
eruptions  of  volcanos  are  often  attributed  to  sea-water 
penetrating  through  fissures  to  heated  rocks  and  pro-  | 
ducing  large  quantities  of  steam  of  enormous  tension.  ; 
The  sea-water  contains  a considerable  quantity  of  i 
organic  matter,  which,  aided  by  heat,  would  reduce  the  j 
sulphate  of  lime  to  sulphide,  and  from  this  would  ho 
generated  the  sulphuretted  hydrogen  which  is  met  with 
in  the  exhalations  of  volcanos  and  solfataras.  This 
gas  is  decomposed  in  presence  of  the  oxygen  of  the  air, 
and  a deposit  of  sulphur  formed. 


“WHOLESOME  HOUSES.” 

A long  letter  in  the  Times  of  the  9th  instant,  by  Mr. 
Eawlinson,  the  well-known  sanitary  engineer,  and  dealing 
with  the  above  subject,  has  since  originated  considerable 
discussion.  The  advice  given  by  Mr.  Eawlinson  was  as 
follows: — “Ventilate  your  drain  if  there  is  one,  and 
ventilate  your  staircase  by  openings  at  the  roof  or  sky- 
light, or  at  some  upper  window.  Open,  and  preserve 
open,  all  chamber  flues  ; secure  means  of  changing  the 
air  in  bedrooms,  and,  if  sickness  occurs,  remember  that 
fresh  air  (change  of  air)  is  absolutely  more  required  in 
sickness  than  in  robust  health  ; remember  also  that  deli- 
cate persons,  adults  or  children,  require  well-ventilated 
rooms  both  by  day  and  night,  but  more  especially  through 
long  winter  nights.  Health  must  he  a matter  of  personal 
care;  homes  can  only  be  preserved  healthy  by  unceasing 
personal  care.  The  most  perfect  apparatus  may  be  of  no 
effect  through  misuse,  as  also  through  neglect.  It  ma}^ 
be  said,  ‘ All  this  is  the  work  of  thearohitect  or  builder 
and  the  tenant  may  say,  ‘ You  surely  do  not  expect  me 
to  do  such  work  ! ’ I can  only  reply  that  architects  and  ,i 
builders,  as  a rule,  do  not  make  provision  for  ventilation,  j 
but  that  by  perfection  of  workmanship  in  West-end  i 
London  houses  they  do  make  provision  for  preventing  j 
ventilation.”  ( 

Flue  ventilation  he  strenuously  opposes.  “ Practically,  | 
the  mode  of  ventilation  cannot  he  too  simple.  Air  is  ;( 
never  so  fresh  as  when  it  comes  into  a house  or  room  j 
direct;  there  is  some  deleterious  property  in  flues  which  i 
takes  the  life  out  of  the  air  passed  through.  This  has  i 
been  found  to  be  the  case  in  flue-ventilated  hospitals  ; 
and,  after  the  experiment  has  cost  many  lives,  flue  venti- 
lation has  been  abandoned  and  open  windows  resorted  j 
to.  We  want  only  the  usual  fire-grate  and  an  open 
widow.  Manufactured  air  never  can  be  fresh  air,  and 
therefore  all  stoves,  hot  water  apparatus,  or  other  modes 
of  warming  houses  by  close  stove  flues  and  pipes,  manu- 
facturing and  pouring  in  artificially  warmed  air,  cause 
offensive  sensations,  and  to  delicate  constitutions  prove  to 
be  unwholesome.  The  open  fire  is  no  doubt  the  most 
costly,  because  most  wasteful  of  fuel,  but  it  is  the  most 
cheerful.  Here,  again,  however,  delicate  and  lightly- 
clothed  persons  complain  of  cold  during  frost;  ‘ they  are 
roasted  on  one  side  and  frozen  on  the  other.’  Wny  do 
they  not  put  on  more  clothing  ? A lady  can  sit  in  her 
shawl,  and  elderly  gentlemen  in  topcoats.  Better  these 
expedients  than  to  submit  to  overheated  rooms,  warmed 
by  dried  and  flue-transmitted  hot  air,  which  unfits  the 
lungs' for  external  temperatures.” 

Such  are  some  of  the  principal  recommendations 
given,  and  thej'  have  at  least  the  value  of  simplicity. 

This  letter  called  up  a number  of  answers,  many  com- 
plaining of  the  b.ad  state  of  London  houses  generally, 
and  giving  special  instances  of  defects.  For  the  most 
part  the  writers  agreed  with  Mr.  Eawlinson  in  his  . 
remarks  upon  the  drains  and  sewers,  but  differed  with  I 
him  as  to  the  means  of  ventilation  to  be  enqjloyed.  Dr. 
Drysdale,  writing  from  Liverpool,  states  very  definitely  ' 
a medical  objection.  “ Medical  men  hold  that  in  the  ' 
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vast  majority  of  cases  the  effect  of  the  intrusion  of  cold 
air  is  much  morj  injurious  to  the  delicate,  the  young, 
the  actually  ailing,  and  probably  to  all  sleeping  persons, 
than  moderately  impure  air,  which  is  sufficiently  warm 
— unless,  indeed,  the  infirmity  consist  of  actual  miasma. 
Hence,  from  the  discomfort  and  actual  unhealthiness  of 
cold  air,  all  such  plans  of  hole-in-the-wall  and  open- 
window  ventilation  have  hitherto  been  abandoned  as 
impracticable,  and  will  ever  continue  to  be  rejected  in  a 
climate  like  ours.” 

Another  doctor.  Dr.  Hardie,  of  Manchester,  referring 
to  Mr.  Rawlinson’s  remarks  on  flue-ventilation,  asks 
what  are  the  deleterious  properties  referred  to,  and  in 
what  hospitals  was  the  plan  ab.mdoned  because  it  was 
injurious  to  life  ? He  also  asks  for  some  particulars  as 
to  the  particular  plan  adopted  in  those  cases.  “ Of 
course,”  says  Dr.  Hardie,  “it  is  well  known  ttiat  stoves 
and  air  which  has  been  superheated  in  furnaces  frequently 
have  a disagreeable,  parched,  and  sulphurous  smell. 
But  that  is  only  owing  to  the  bad  construction  of  the 
apparatus,  and  need  not,  nor  does  not,  exist  in  all  cases.” 


FIRE-PROOF  HOUSES. 

Mr.  Hiram  Powers,  the  sculptor,  takes  occasion  from 
the  Boston  fire  to  put  in  a word  for  reform  in  house- 
building. He  writes  from  Florence  to  a New  York 
paper  : — “ I have  the  highest  respect  for  the  ability  and 
skill  of  my  countrymen.  Indeed,  they  surpass,  in  the 
main,  all  other  nations  in  this  regard  ; hut,  neverthe- 
less, we  have  a few  things  to  learn,  and  among  them  is 
how  to  make,  not  a house,  but  a whole  city,  fire-proof ; 
for  no  fire-proof  house  can  be  made  in  the  midst  of 
highly  combustible  buildings.  Indeed,  there  is  no  safe 
that  will  withstand  the  heat  of  a furnace.  The  very 
walls  will  melt,  or  crumble  into  dust,  if  not  from  inner 
fire,  at  least  from  outer  flames.  Therefore,  to  he  fire- 
proof in  our  buildings,  our  neighbours’  houses  must  also 
be  fire-proof;  and  this  calls  for  municipal  laws  regulat- 
ing the  materials  and  the  construction  of  buildings,  and 
what  should  be  required.  First — The  abandonment  of 
all  wood  floors.  Second — The  floors  to  be  made  of 
bricks,  thus  sealing  down  all  ventilation  in  case  of  fire. 
You  may  lay  a floor  of  wood  on  bricks.  Third — The 
stairs  to  be  metallic  or  of  stone.  Fourth — The  rafters 
of  the  roof,  like  the  joists  of  the  floors,  to  be  all  bricked 
' over  before  putting  on  the  slates  or  tile.  But  it  may  be 
i asked  will  not  joists  and  rafters  take  fire?  Yes,  they 
1 will,  and  often  do  take  fire  here  in  Florence.  But  with 
I a floor  of  bricks  laid  with  mortar  upon  them  the  fire 
I department  need  not  hurry  to  such  a fire  ; hours,'  indeed, 
might  elapse  before  they  reached  it.  I have  known  an 
; instance  of  nearly  two  days  burning  of  the  end  of  a 
joist,  just  under  a fire-place,  and  yet  the  beam  not  burnt 
off,  only  deeply  charred.  The  fire  cannot  get  through 
the  bricks,  but  it  would  soon  find  its  way  through  a 
wood  floor,  and  then,  with  ventilation,  it  would  soon 
ij  reach  the  garret.  In  short,  the  whole  building  would 
be  in  fl  imes  within  half  an  hour.  Brick  floors  do  not 
-prevent  fires,  hut  they  prevent  conflagrations.  No  city 
I can  be  burnt  with  brick  floors,  nor  has  a house  been 
I burnt  within  the  City  of  Florence  during  my  residence 
'll  here  of  35  years.” 


I STEAM  VERSUS  FIRE. 

I The  Boston  Advertiser  gives,  from  a report  made  to 
J an  insurance  company  over  twenty  years  ago,  some 
details  of  the  application  of  steam  to  the  extinguishing 
of  fires.  Steam,  it  is  said,  possesses  decided  advantages 
over  water,  as  it  is  not  so  liable  to  injure  goods  or  furni- 
I ture,  while  it  can  penetr  tte  to  places  which  the  latter 
I could  not  be  made  to  reach.  The  experiments  were  made 
in  a large  mill,  through  which  suitable  pipes  and  con- 
nections had  been  laid,  communicating  with  the  different 


rooms.  A box  of  waste  cotton  was  ignited  in  the  second 
story,  making  a fierce  blaze.  Steam  was  turned  on, 
filling  first  the  upper  stories  and  finally  reaching  and 
completely  extinguishing  the  blaze.  After  trying  this 
experiment  with  dry  cotton  several  times,  lamps  were 
lighted  and  placed  in  various  positions  on  the  stairs  and 
floor,  with  the  wicks  very  high,  producing  strong  flames. 
It  was  remarked  that  each  lamp,  as  the  steam  reached  it, 
was  immediately  put  out.  Steam,  it  was  shown,  could  be 
let  into  any  and  every  part  of  the  mill  in  much  less  ti  me 
than  water  could  he  with  the  best  arranged  water  supply. 
In  case  of  fire,  the  steam  is  attached  to  or  upon  every 
surface  in  all  positions,  and  will  follow  fire  into  every 
recess,  hole,  or  crack.  It  will,  in  fact,  precede  the  flames, 
and,  covering  everything  in  its  course  with  water,  prevent 
their  spread. 


FADING  OF  PHOTOGRAPHS. 

At  the  last  meeting  of  the  Photographic  Society  of 
London,  a paper  was  read  by  Mr.  Edward  .1.  Gayer,  on 
“The  Fading  of  AJbumenized  Pictures.”  The  object  of 
the  paper  was  to  show  how  albumen  prints  fixed  in 
hyposulphite  of  soda  might  be  rendered  permanent, 
and  to  explain  upon  chemical  principles  why  albumen 
prints  so  fixed  .are  permanent.  No  change  whatever, 
Mr.  Gayer  said,  is  requisite  in  the  usual  mode  of  toning 
the  albumen  print ; the  only  chiinge  is  in  the  mode  of 
using  the  hypo-bath,  which  is  as  follows  : — Dissolve  one 
ounce  of  hyposulphite  of  soda  in  eight  ounces  of  water 
in  a perfectly  clean  glass  bath,  and  having  taken  it  into 
the  dark  room,  immerse  in  it  one  print,  not  more  than 
eight  inches  square,  for  ten  minutes,  or  at  most  a quarter 
of  an  hour  ; then  take  the  print  out  and  rinse  it  in  two 
waters  for  a few  minutes  before  removing  it  from  the 
dark  room  ; afterwards  let  it  receive  the  usual  washing 
in  plenty  of  water,  the  latter  operation  being  performed 
in  the  daylight.  The  hypo-solution  is  now  thrown 
away,  as  it  is  quite  useless  for  fixing  a second  j>icture. 
According  to  Mr.  Gayer’s  statement,  after  ten  years’  ex- 
perience of  this  process  in  India,  prints  treated  as 
above  described  have  always  remained  unaltered  and  fresh- 
looking, while  those  treated  in  the  ordinary  way  have 
faded  sooner  or  later.  Each  print  requires  a separate 
hypo-bath,  and  it  is  also  essential  to  the  success  of  this 
process  that  the  fixing  and  first  washings  should  be  done 
in  the  dark  room.  It  is  also  necessary  that  the  size  of  the 
print  should  be  in  proportion  to  the  quantity  of  hypo- 
sulphite of  soda  used  to  fi<  it.  An  ounce  of  hyposulphite 
of  soda  in  eight  ounces  of  water  is  the  proper  strength 
of  solution  ; and  this  quantity  will  suffice  only  for  one 
print  eight  inches  square,  which  should  not  be  allowed 
to  remain  in  the  solution  for  more  than  a quarter  of  an 
hour  at  the  most.  The  temperature  of  the  bath  is  also  a 
matter  of  some  importance,  the  best  temperature  being 
from  60°  Fahr.  to  80°  Fahr. 

The  chemical  explanation  of  why  these  conditions  are 
essential  is  briefly  that  chloride  of  silver,  although  per- 
fectly insoluble  in  pure  water,  is  easily  soluble  in  a solu- 
tion of  sodium  hyposulphite;  hut  the  hyposulphites 
of  silver  thus  formed  are  extremely  unstable.  Chloride 
of  silver  forms  two  series  of  double  .salts  with  an 
alkaline  hyposulphite,  such  as  the  hyposulphite  of  soda. 
Of  these  sodio-argentic  hyposulphites,  the  first  dissolve 
easily  in  water  ; the  second  are  nearly  insoluble,  and  the 
insoluble  salt  once  formed  in  the  photograph,  it  cannot 
be  washed  out  of  it,  and,  decomposing  sooner  or  later, 
destroys  the  picture.  It  is  the  objeid  of  the  new  process 
to  prevent  the  formation  of  this  insoluble  salt  in  the 
print,  and  to  prevent  the  decomposition  of  the  soluble 
sodio-.argentic  hyposulphite  while  the  photograph  is  in 
the  hypo-solution. 


The  Chicago  Trihune  says  that  there  are 
more  wooden  buildings  'u  that  city  now  than  there  were  before 
the  fire. 
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SCIENTIFIC  PEOGRESS  IN  FRANCE  DURING 
THE  PAST  YEAR. 

The  French  academies  have  the  excellent  habit  of 
commencing,  or  rather  of  prefacing,  the  work  of  a new 
year  by  a review  of  the  acts  and  deeds  of  the  departed 
one. 

M.  Faye,  the  retiring  president  of  the  Academy  of 
Sciences,  has  performed  this  task  with  respect  to  the 
scientific  history  of  1872. 

The  catalogue  of  the  minor  planets,  said  M.  Faye, 
had  been  increased  by  several  new  bodies,  hut  the  most 
important  discovery  in  astronomy  was  due  to  M. 
Janssen,  and  applies  to  the  sun.  This  star  is  certainly 
surrounded  by  an  indefinite  atmosphere,  formed  of 
extremely  rarified  gas,  the  hydrogenous  nature  of  which 
is  similar  to  that  of  the  protuberance.  Here  we  have  a 
capital  fact,  which  excludes  entirely  the  hypothesis  of  a 
void  in  the  interplanatory  spaces.  The  theory  of  the 
superior  planets  has  attained  a high  point  of  perfection 
through  the  labours  of  M.  Le  Verrier.  The  elucidation  of 
the  phenomena  which  we  have  observed  on  the  surface 
of  the  sun  has  made  a great  step  in  advance.  The  aid 
of  other  savants  in  this  order  of  research  promises  an 
early  solution  of  the  physical  constitution  of  the  sun, 
unless  some  unexpected  discovery,  such  as  often  takes  us 
by  surprise,  should  put  to  the  rout  all  the  hypotheses 
which  seem  at  present  to  be  gaining  probability. 

The  labours  of  meteorologists  have  borne  excellent 
fruit.  The  cause  of  meteorites  is  likely  to  be  ascer- 
tained before  long ; it  is  already  known  that  showers  of 
falling  stars  replace  certain  comets  that  have  disap- 
peared. 

Important  improvements  have  been  made  in  the 
photographic  processes  applied  to  astronomy ; very 
large  and  excellent  pictures  of  the  moon  have  been  ob- 
tained instantaneously. 

The  study  of  the  polar  auroras  progresses  satisfac- 
torily, thanks  to  certain  of  these  phenomena  which 
have  appeared  with  unusual  magnitude. 

The  origin  of  atmospheric  electricity  seems  to  be 
yielding  before  the  sustained  efforts  of  the  physicists. 

New  and  curious  effects  have  been  observed  in 
physical  science ; empty  tubes  have  been  found  to 
become  luminous  by  friction  ; magnetic  currents  are 
developed  under  the  influence  of  electric  agents  ; even 
capillary  attraction  has  made  an  advance.  Important 
improvements  will  hence  result  in  the  construction  of 
lightning  conductors. 

In  Algeria  geodesy  has  been  advanced  by  the  efforts 
of  distinguished  officers  ; the  meridian  will  be  prolonged, 
at  the  same  time  that  its  known  errors  will  be  rectified. 

In  the  science  of  aerial  navigation,  attempts  have 
been  made  to  direct  aerostats  at  an  angle  to  the  current  of 
•the  wind  ; this  is  the  commencement  of  the  command  of 
the  air. 

In  chemistry,  there  has  been  important  progress:  a 
highly  permanent  gas,  carbonic  acid,  has  been  decom- 
posed in  considerable  quantities  by  electricity  alone. 
■Ozone,  or  active  oxygen,  is  obtained  in  abundance  under 
the  influence  of  electricity  conducted  by  charcoal.  Other 
gases  seem  to  promise  to  submit  to  the  same  influences. 

Ferments,  which  have  been  the  despair  of  chemists, 
have  been  the  objects  of  new  study  on  the  part  of  an 
illu.strious  savant,  the  consequence  of  which  has  been  to 
determine  the  great  question  in  dispute. 

In  its  applications,  science  has  not  remained  inactive. 
The  extraction  of  gold  and  silver  from  pyrites  is  now 
effected  with  facility.  A new  method  of  decorative 
painting,  and  another  for  the  reproduction  of  designs, 
have  entered  the  domain  of  art.  Humanity  may  con- 
gratulate itself  in  the  success  obtained  in  preventing  fire 
from  choke  damp. 

In  agriculture,  the  means  of  combating  the  philloxera 
have  received  great  attention.  Several  processes  now 
exist  for  the  extirpation  of  this  destructive  insect,  and 
there  is  reason  to  hope  that  they  will  prove  efficacious. 


Phosphate  of  lime,  in  a form  in  which  plants  can 
assimilate  it,  is  a substance  of  the  highest  importance  in 
agriculture ; we  know  now  the  mode  of  determining 
the  quantity. 

Many  forage  plants  have  been  imported  from  Africa 
into  France,  an  unexpected  acquisition,  which  cannot 
fail  to  bear  good  fruit. 

Mechanical  applications  have  been  extended  ; we  now 
possess  an  isochronic  regulator ; the  paths  of  oblong 
projectiles  are  far  better  understood  than  they  were. 

It  would  prove  a long  task  if  an  attempt  were  made 
to  record  all  the  scientific  novelties  which  have  swelled 
the  annals  of  the  learned  world  of  late  ; the  above  only 
pretends  to  be  a rough  outline  sketch. 

With  respect  to  present  operations  of  the  Academy, 
it  was  announced  that  the  Commission  appointed  to 
arrange  the  observations  of  the  coming  transit  of  Venus 
had  taken  all  possible  measures  for  the  success  of  the 
French  expeditions.  MM.  Elie  de  Beaumont  and 
Dumas,  the  two  permanent  secretaries  of  the  Academy, 
had  been  appointed  to  replace  MM.  Langier  and 
Delaunaj’-,  members  of  the  Commission,  deceased.  Many 
savants  and  artists  had  been  consulted,  and  much  im- 
portant information  had  been  obtained  from  naval 
officers  and  hydrographers.  The  Commission  counted 
on  the  further  aid  of  the  Minister  of  Marine,  with  a 
view  especially  to  the  stations  at  the  Island  of  Bourbon 
and  at  Sydney.  It  was  announced  that  a large  portion 
of  the  required  instruments  would  be  ready  this  year, 
and  everything  would  be  ready  for  the  departure  of  the 
four  expeditions  to  the  two  hemispheres,  without  count- 
ing the  secondary  expeditions. 


GLASS  SPINNING. 

The  latest  improvements  in  spinning  glass  are  due  to 
the  Vienna  manufacturer  Brunfaut,  who  exhibited  his 
talent  is  this  speciality  in  1850,  at  Pesth.  After  mani- 
fold trials,  he  discovered  a composition  which  may  be 
made  at  any  time  into  curled  or  frizzled  yarn.  The 
frizzled  threads  surpass  in  fineness  not  only  the  finest 
cotton,  but  even  a single  cocoon  thread,  and  they  appear 
at  the  same  time  almost  as  soft  and  elastic  as  silk  lint.  The 
woven  glass  flock  wool  has  quite  recently  been  used  as 
a substitute  of  ordinary  wool  wrappings  for  patients 
suffering  from  gout,  and  its  use  for  this  purpose  has 
been,  it  is  stated,  successful.  Chemists  and  apothecaries 
have  found  it  useful  for  filtering.  The  smooth  threads 
are  now  woven  into  textile  fabrics,  which  are  made  into 
cushions,  carpets,  table-cloths,  shawls,  neckties,  cuffs, 
collars,  and  other  garments,  &c.  They  may  be  used  for 
weaving  the  figures  in  brocaded  silk  or  velvet.  As  a 
material  for  fancy  dresses,  tapestry,  for  covering  furni- 
ture, for  laces,  embroidery,  hosiery,  &c.,  the  glass  tissue 
will  probably,  at  some  future  time,  occupy  a prominent 
place.  Owing  to  its  brilliancy  and  the  splendour  of  its 
colours,  it  is  the  most  beautiful  material  for  dressing  the 
hair,  neck,  and  head.  In  softness,  the  glass  yarn  almost 
approaches  silk  ; and  to  the  touch,  it  is  like  the  finest 
wool  or  cotton.  It  possesses  remarkable  strength ; and 
it  remains  unchanged  in  light  and  warmth,  and  is  not 
altered  by  moisture  or  acids.  Spots  may  readily  bo 
removed  by  washing.  Being  non-inflammable  and  in- 
combustible, it  is  especially  valuable  for  making  dress 
materials  for  ladies.  Clothes  of  glass  fabrics  are  much 
warmer  than  those  of  cotton  or  wool ; at  the  same  time, 
they  are  of  low  specific  gravity.  They  are  also  adapted 
for  veils,  as  they  repel  the  dust  remarkably  well.  The 
composition  of  the  material  is  still  a secret,  and  the 
spinning  requires  extrordinarj^  dexterity  and  constant 
attention.  This  part  of  the  business  is  said  to  be  very 
trying  to  the  sight.  It  is  stated  that,  with  a wheel  of 
a diameter  of  five  Austrian  yards,  one  operative  is 
able  to  spin  3,000  yards  per  minute.  The  cloth  (which 
is  equal  to  about  eleven  drachms  avoirdupois)  is  sold  for 
2 florins  93  cents,  gold.  Some  manufactures  of  glass  yarn 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  January  21,  1873. 


173 


jl  are  sold  at  the  following  prices  : — Bedouin  tassels  from 
i 2s.  to  3s. ; eagle  feathers  from  Is.  6d.  to  3s.  6d. ; ostrich 

(I:  feathers  from  2s.  to  8s. ; bouquets,  3s. ; cuifs,  5s.  Gd. ; 
I ladies’  neckties,  2s.  to  18s. ; gentlemen’s  neckties  from 
,[  2s.  to  8s.  9d.  ; watch-chains  from  Is.  to  4s.  ; chignons 
r from  2s.  to  18s. ; trimmings,  Is.  6d.  and  upwards  per  yard; 
|j  ladies’  cloths  from  6d.  to  9d.  per  yard ; ladies’  hats  from 
il  18s.  6d.  to  £3.  In  conclusion,  we  may  state  that  the 
t Austrian  Minister  of  Commerce  has  already  organised 
schools  for  glass-spinning  in  the  principal  seats  of  glass 
I manufacture  in  Bohemia. — Journal  of  Applied  Science. 

i 


THE  SILKWORM  IN  JAPAN. 

I 

The  Italian  silkworm  breeder,  Chiapello,  who  was 
lately  enabled  to  travel  in  Japan,  and  visit  the  silk  dis- 
i,  tricts  of  Boshio,  seldom  entered  by  Europeans,  publishes 
some  interesting  particulars  in  the  MonUeur  ties  Soies. 
I,  Chiapello  was  greatly  surprised  by  the  almost  complete 
want  of  mulberry  trees.  All  mulberry  plantations  in 
; that  silk-producing  province  are  hedges  formed  along 
‘ irrigation  canals,  sixty  to  seventy  centimetres  distant 
I from  each  other ; the  single  bushes  are  separated  by  a 
distance  of  from  forty  to  forty-live  centimetres.  Great 
' care  is  taken  in  properly  manuring  and  watering  these 
bushes  till  the  fifth  year.  The  Japanese  consider 
the  leaves  from  bushes  four  to  live  years  old  the  best 
food  for  those  worms  which  are  preserved  for  propaga- 
tion, especially  for  those  coming  from  the  region 
watered  by  the  rivers  E’squama  and  Birostaz.  Besides 
the  usual  manure  from  the  land  generally,  they  give  to 
each  bush  from  time  to  time  a few  spoonfuls  of  finer 
compost,  especially  one  prepared  from  a fish  guano. 
The  colour  of  the  eggs  is  said  to  be  influenced  by  the 
' kind  of  manure  used  ; the  latter,  as  well  as  the  degree  of 
manuring,  is  also  stated  to  affect  the  produce.  This 
extreme  care  as  to  the  food  of  the  silkworm  is  a striking 
feature  in  the  silkworm  culture  of  the  Japanese,  which 
contrasts  sharply  with  the  carelessness  practised  in  this 
respect  by  European  growers.  The  same  care  is 
' observed  in  choosing  animals  for  propagation,  and  a 
peculiar  method  is  employed  for  selecting  the  strongest, 
consisting  in  temporarily  exposing  the  cocoons  to  the 
influence  of  cold,  whereby^  the  weaker  ones  naturally 
die  off.  Another  characteristic  in  Japanese  silkworm- 
breeding  is  that  twice  the  room  is  given  to  each  worm 
! . which  is  allowed  for  it  in  Europe.  The  detection  of 
' diseased  animals  is  also  worthy  of  notice.  If  a reddish 
point  appears  on  the  head,  the  worm  is  killed.  Some 
districts  have  for  centuries  been  famous  for  the  excellence 
of  their  silkworms,  and  their  eggs  are  lai'gely  used  in 
' Japan  for  propagation. — Land  and  IVater. 


THE  “RAMIE  PLANT.” 

The  Keiv  lorA  Sun  gives  an  account  of  the  “ ramie 
plant,”  to  the  cultivation  of  which  considerable  attention 
is  now'  being  paid  by  t’ue  planters  in  some  parts  of  the 
South.  This  plant  grows  well  in  Florida,  Georgia, 
South  Carolina,  and,  in  fact,  almost  anywhere  from 
latitude  33  degrees,  southward  to  the  Gulf  of  Mexico. 
In  Louisiana  some  of  the  planters  are  replacing  the 
sugar-cane  with  ramie,  which  does  not  require  replant- 
ing, demands  comparatively  little  labour  in  cultivation, 
■and  entails  no  great  expense  for  machinery  to  prepare  it 
for  market.  So  far  as  known,  it  has  no  insect  enemies, 
its  fibre  is  less  bulky  and  more  easily  transported  than 
cotton,  and  it  is  sure  of  a ready  sale  at  remunerative 
prices.  At  present  the  fibre  sells  in  England  for  240 
dollars  per  ton  of  2,000  lb.,  or  8J  c.  per  lb.  Ramie,  which 
is  also  known  as  Chinese  grass,  is  a plant  of  the  nettle 
family,  and  grows  spontaneously  in  British  India, 
China,  .lava,  and  other  eastern  countries.  The  fibre, 
which  forms  its  commercial  product,  is  the  inner  bank  of 
the  stem,  and  when  exposed  to  view  by  separation  from 


the  husk,  presents  a brilliant  pearl-white  lustre.  Accord- 
ing to  the  Sun,  this  fibre  is  longer  and  more  uniform 
than  any  other  except  silk  ; it  is  stronger  and  more  elastic 
than  hemp  or  flax ; takes  colour  as  well  as  a good  quality 
of  silk ; and  when  properly  perpared  from  the  raw 
material  may  be  spun  into  fine  yarns,  suitable  for  mixing 
with  wool  in  the  manufacture  of  delaines,  worsteds,  and 
other  light  fabrics.  Without  admixture  it  can  bo  woven 
into  fabrics  which,  it  is  said,  will  surpass  the  finest  linens 
in  beauty,  strength,  and  durability.  The  ramie  fibre  has 
also  a felting  quality  superior  to  either  fur  or  wool. 
Most  of  the  ramie  now  sent  to  market  is  very  imperfectly 
prepared,  the  fibre  being  generally  mixed  with  frag- 
ments of  the  outer  bark,  which  injures  its  appearance, 
and  lessens  its  marketable  value.  This  is  probably  the 
result  of  inexperience,  and  the  want  of  suitable  appliances 
for  cleaning  it.  Improvements  are  required  to  be  made 
in  the  present  imperfect  methods  of  preparing  that  fibre, 
and  then  producers  will  realise  much  higher  prices  for 
their  crops. 


COEaESPONDENCE. 


THE  SULPHUR  DEPOSITS  OF  KRISUVIK, 
ICELAND. 

Sir, — The  compiler  of  the  Journal  of  yesterday’s  date 
must  have  been  as  much  puzzled  how  to  word  the  report 
of  the  proceedings  on  Wednesday  evening  last  as  I am 
to  understand  it,  for,  though  jiresent,  I did  not  hear  the 
excellent  paper  read  which  is  given  at  length  in  the 
Journal,  nor  do  I think  that  more  than  a tenth  of  the 
information  which  it  contains  was  brought  before  the 
meeting ; but  I believe  that  the  whole  time  was  occupied 
by  experiments  showing  how  the  deposition  of  the 
sulphur  might  have  been  effected. 

As  I happen  to  have  been  for  somo  years  concerned  in 
the  working  of  some  of  the  Sicilian  sulphur  mines,  to 
which  reference  is  made  in  the  Journal,  I have  made 
several  trips  to  the  island,  and  have  spent  some  months 
there,  and  had  some  of  the  statements  in  the  printed 
paper  been  made  at  the  meeting  I should  certainly  have 
taken  the  opportunity,  offered  by  the  Chairman,  of  dis- 
cussing them,  and  should  have  brought  forw.ard  some 
facts  to  show  that  the  conclusions  drawn  by  the  author 
of  the  paper  were  based  upon  incomplete  data,  so  far  as 
Sicily  was  concerned. — I am,  &c., 

W.  Shelford,  M.  Inst.  C.E. 

7,  Wejtminster-chambers,  London,  S.W., 

IStli  January,  1873. 


Sir, — I notice  in  the  account  of  Mr.  Vincent's  lecture 
some  remarks  which,  escaped  my  attention  on  Wednes- 
day evening,  concerning  the  similarity  of  origin  between 
the  sulphur  deposits  of  Iceland  and  those  of  Sicily.  'This 
similarity  in  mode  of  formation  is  a point  which  seems 
to  me  very  doubtful.  The  Icelandic  bed  described  by 
Mr.  Vincent  is  one  now  forming  at  the  surface  of  the 
earth,  and  is  very  similar  to  that  of  the  well-known 
solfatara  near  Naples,  where  sulphur  is  daily  being 
deposited  by  fumaroli,  as  at  Krisuvik,  only  on  a much 
smaller  scale.  The  Sicilian  sulphur,  and  that  of  the 
Romagna,  appear  to  be  of  subaqu'mus  origin,  and  the 
sulphur  seams  are  probably  old  lake  bottoms.  This  is 
inferred  to  be  the  case  from  the  perfect  stratification,  not 
only  of  the  beds  accompanying  the  sulphur,  but  also  in 
many  cases  of  the  sulphur  seam  itself,  and  again  from 
the  fossils  they  contain. 

The  mode  of  deposition,  however,  does  not  affect  the 
commercial  value  of  the  sulphur  beds  in  Iceland;  indeed, 
it  is  of  course  better  to  have  such  a rich  bed  as  Mr. 
Vincent  describes  near  the  surface  than  a seam  with 
only  20  per  cent,  of  sulphur,  as  in  Sicily,  at  some  depth 
underground. — I am,  &c., 

Clemsmt  Le  Neve  Foster. 
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DR.  TIDY’S  LECTURES. 

Sir, — I think  a note  should  be  made  that  there  is  an 
inaccuracy  in  Dr.  Tidy’s  lecture,  printed  in  your  Journal 
(p.  113),  in  that  patt  which  follows  the  description  of 
“short  sight,’’  It  is  even  now  a common  mistake,  and 
it  is  very  important  that  it  should  be  quite  abandoned.  It 
is  hardly  yet  rooted  out  of  popular  handbooks,  and  it 
spreads  among  them  as  if  there  were  nothing  to  check 
its  growth.  The  error  to  which  I allude  is  the  confusion 
of  hypermetropia  with  presbyopia.  And  it  is  not  an 
innocent  error,  for  it  leads  some  people  still  to  conclude 
that  as  a young  person  cannot  have  presbyopia  he  can- 
not want  convex  glasses,  whereas  the  want  is  very 
common  and  very  urgent  indeed,  even  in  childhood. 

The  following  extracts  from  the  lecture  to  which  I 
refer  apply  to  hypermetropia  : — “ The  eye  too  flat,  or  the 
eye-ball  too  shallow,  just  the  reverse  of  (myopia)  what 
we  have  been  considering” — “rays  (generally)  would 
come  to  a focus  behind  the  retina.” 

And  these  to  presbyopia  : — ■“  The  lens  ....  not  ....  a 
sufficiently  good  refractor  ....  impaired  accommodative 
power  ....  from,  perhaps,  most  often  a less  yielding 
state  of  the  lens  ....  the  person  holds  his  book  a long 
way  off  to  bring  the  point  of  intersection  more  forward.” 
In  either  case  “ we  use  a convex  lens  in  order  to  bring 
the  rays  upon  the  retina,  in  front  of  where  the  focus 
otherwise  would  fall,”  but  under  quite  different  circum- 
stances. Dr.  Tid)'  only  mentions  presbyopia  in  con- 
nexion with  the  extracts  I have  made  from  his  printed 
lecture,  but  this  disease  is  not  the  reverse  of  myopia,  nor 
are  presbyopic  eyes  necessarily  flat  or  the  eye-balls 
shallow.  Hypermetropia  is  a congenital  defect,  whereas 
presbyopia,  of  course,  is  a disease  of  old  age. 

I am,  &C.,  J.  F.  SrilEATPEILD. 

15,  Upper  Brook-street,  \V. 


PHORMIUM  FIBRE;  OR,  NEW  ZEALAND  FLAX. 

Sir, — In  my  letter  to  you  of  27th  July,  1872,  pub- 
lished in  your  Journal  of  2nd  August,  1872,  and  in  my 
letter  of  23rd  November,  published  in  your  Journal  of 
December  6th,  1872,  I drew  attention  to  the  above- 
named  valuable  colonial  fibre,  as  also  to  some  of  the 
uses  to  which  it  had  been  applied  in  connection  with 
textile  manufactures.  Since  that  date  I have  had  yarns 
and  cloths  made  in  other  places  than  Arbroath,  and  so 
soon  as  they  come  to  hand  I will  send  some  samples  to 
the  Society,  so  as  to  mark  the  progress  which  is  still 
being  made  ; but  in  the  meantime  I think  it  advisable 
to  send  a few  samples  of  articles  already  manufactured 
from  the  Phormium  fibre,  so  that  any  who  may  still  be 
sceptical  as  to  the  adaptability  of  this  fibre  to  ordinary 
purposes,  may  satisfy  themselves  of  its  usefulness  by 
personal  examination  of  the  accompanying  samples:  — 

1.  Is  the  “ native  dressed  ” fibre. 

2.  Coarse  long  leaves  and  fine  leaves  of  the  plant, 
grown  in  New  Zealand. 

3.  Brown  fibre,  extracted  from  the  coarse  leaves. 
Finer  fibre,  extracted  from  the  fine  leaves  by  me. 

4.  A piece  of  rope,  made  by  Messrs.  Frost,  Brothers, 
for  me. 

5.  'Bwo  pieces  of  cloth,  m.ade  from  yarn.  First  attempt 
by  Mr.  Forbes  to  spin  Phormium  fibre.  First  attempts  ^ 
by  Messrs.  E.  Parker  and  Co.,  to  %veave  Phormium  fibre  \ 
yarn. 

6.  Two  pieces  of  cloth,  showing  how  well  the  Phor- 
mium mixes  with  Ri^a  flax.  The  proportions  here  are 
25  per  cent.  Phormium  and  75  per  cent.  Riga. 

7.  Strong  canvas,  pure  Phormium  fibre. 

8.  Coarse  sheeting,  pure  Phormium  fibre. 

9.  Sacking  cloth  or  wool  pack,  pure  Phormium  fibre. 
The  yarn  made  from  the  tow  of  fibre  prepared  for  rope- 
making. 

10.  Light  sacking,  pure  Phormium  fibre.  The  yarn 
made  from  rather  fine  tow. 


11.  Brown  twill  cloth,  pure  Phormium.  Yarn  mad^ 
from  fibre,  similar  to  the  finer  fibre,  in  sample  No.  3. 

f These  are  made  entirely 

12.  Scotch  twilled  sheeting  I from  Phormium,  native  ) 

13.  Linen  -j  dressed.  Supplied  by  * 

14.  Damask  towelling  j Dr.  Featherstone. 

(_  Sample  No.  1. 

15.  Damask  towelling,  entirely  of  Phormium  fibre. 
The  weft  from  my  fibre.  Sample  No.  3.  The  warp 
from  native  dressed. 

As  I before  explained,  until  I met  Mr.  Forbes  my 
efforts  to  get  the  Phormium  fibre  spun  were  unsuccessful, 
for  although  many  gave  me  favourable  opinions  of  the 
usefulness  of  the  fibre  for  rope  and  twine,  they  nearly 
all  expressed  adverse  opinions  as  to  its  ever  being 
adapted  to  textile  purposes.  The  sacking  or  wool  pack 
is  perhaps  the  most  interesting  to  the  New  Zealand 
colonist,  as  it  is  easy  of  production,  and  does  not  require 
any  special  alteration  in  existing  machinery. 

Hoping  these  specimens  may  be  the  means  of  making 
the  public  generally  more  acquainted  with  the  Phor- 
mium fibre,  and  thus  benefit  our  New  Zealand  colonies, 

I am.  See,., 

C.  Thorne. 

16.  Mark-lane,  London,  ,Jan.  20th,  1873. 

[The  specimens  may  be  seen  at  the  Society’s  rooms.] 


OBITUARY. 

♦ 

Samuel  Robert  Graves,  late  M.P.  for  Liverpool. — 
The  Society  of  Arts,  in  common  with  Liverpool  and  the  i 
public  at  large,  have  had  a special  loss  in  Mr.  Graves.  : 
He  was  specially  distinguished  by  his  clear  view  and 
mastery  of  the  true  principles  of  railway  reform,  of  ' 
postal  telegraph  reform,  as  well  of  the  leading  principles 
affecting  the  prosperity  of  our  mercantile  marine.  He  had 
statod  that  only  his  pre- occupations  for  the  time  on  the 
latter  question  had  prevented  him  taking  an  active  part 
''  during  the  last  Session  in  support  of  the  principles 
advocated  by  the  Society  for  putting  the  ocean  tele- 
graphs on  the  footing  of  the  inland  postal  telegraphs, 
and  his  special  aid  on  that  question  during  the  present 
session  was  anticipated.  He  held  to  the  opinion  that  it 
was  essential  to  the  improvement  of  those  means  of  com- 
munication that  they  should  be  placed  on  a public 
footing.  He  would  have  agreed  that  it  would  be 
practicable  on  that  footing  to  reduce  the  cost  of 
the  transit  of  goods  and  passengers  by  one-third, 
and  of  ocean  messages  by  more  than  one-half,  and  that, 
too,  with  a surplus  in  aid  of  the  revenue,  and  that  thus 
foreign  transactions  would  be  accelerated  to  a vast 
extent  by  weeks  and  months,  and  colonial  social  ties 
would  be  actively  maintained.  It  has  been  suggested 
that  the  electors  of  Liverpool,  of  whatsover  political 
party,  would  at  the  time  consult  their  own  welfare,  and 
what  is  due  to  a great  commercial  city,  by  seeking  a 
successor  to  him  of  special  capacity  and  weight,  to  give 
aid  on  those  great  neutral  questions.  , 


Mr.  Joseph  Knott,  of  the  firm  of  Knott  and  Co., 
steel  manufacturers,  of  the  Highfield  Steel  Works,  has  pa- 
tented an  invention  for  economising  fuel  and  preventing 
smoke.  The  patent  consists  of  bringing  together  two  atmos- 
pheric pressures,  which  meet  in  the  fire,  and  create,  it  is  said, 
a perfect  combustion. 

The  American  cotton  crop  of  1872  will  con- 
■siderably  exceed  tliat  of  last  year.  The  acroaye  this  year  is 
8,656,504,  an  increase  of  945.305  acres  over  last  year.  The 
average  yield  per  acre  last  year  was  0'386  of  a bale,  making 
the  total  yield  2,974,351  bales.  At  this  rate  the  cron  will  be 
3,290,000  bales. 
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GENERAL  NOTES. 


Scarcity  of  Milk  in  the  Canton  Lucerne. — It  appears 
from  a Swiss  paper  that  in  many  communes  of  the  Canton 
Lucerne,  partly  on  account  of  the  starting  of  new  cheese 
dairit  s,  and  partly  in  consequence  of  large  quantities  being 
purchased  for  condensation,  milk  is  scarcely  to  be  had  for 
household  purposes  at  any  price.  The  government  council 
has  therefore  commissioned  the  Department  of  Political 
Economy  to  inve.stigate  the  matter. 


New  Bleaching  Process. — MM.  Samal  and  Berouson 
have  recently  patented,  says  the  Ghronique  de  V Industrie^  a 
new  method  of  bleaching  animal  textile  fabrics  by  means  of 
a feeble  solution  of  the  sulphurets  of  sodium  and  potassium. 
These  products  act  in  a remarkable  manner  in  removing  the 
gum,  in  preparing  silk  and  in  scouring  wool.  In  practice, 
in  the  first  case,  the  bath  should  be  boiling  ; in  the  second, 
the  temperature  of  the  alkaline  sulphuret  should  not  exceed 
fifty  degrees  cent.  The  more  difficult  it  may  be  to  remove 
the  gum  and  prepare  the  silk,  the  lefs  the  solution  should 
be  sulphuretted ; iu  some  instances  the  protosulphuret 
may  be  employed.  The  inventors  have  also  used,  in  the  same 
manner,  the  aluminate  of  soda  and  potash. 

The  Hospice  of  the  St.  Gothard  Pass. — From  a cir- 
cular published  by  the  government  of  the  Canton  Ticino, 
and  addressed  to  the  other  Swiss  cantons,  it  appears  that 
the  number  of  poor  travellers  who  received  assistance  at  the 
hospice  of  the  St.  Gothard  between  the  1st  October,  1871, 
and  3rd  September,  1872,  was  8,1(10.  These  persons  received 
24,635  rations  of  food  and  such  articles  of  clothing  as  were 
required.  . The  total  expenditure  amounted  to  9,974'50frs., 

!the  receipts  amounting  to  9,870'40frs.,  showing  a deficit  of 
104T0frs.  As  this  hospice  has  no  funds  of  its  own,  the 
means  of  relieving  poor  travellers  is  to  a certain  extent  re- 
I striated,  and  it  depends  chiefly  on  a small  grant  from  the 
Canton  Ticino  and  private  contributors. 

The  Canal  Cavour. — The  repurchase  of  the  State  canals 
by  the  Italian  govermment  seems  now  to  bo  completely 
settled.  _ The  Opinione  of  Rome  states  that  on  the  24th  a 
convention  was  signed  at  Fbirence  between  the  Italian 
In-igation  Company,  represented  by  the  President,  the  Com- 
! mendatore  Caranti,  .and  Government  by  the  Ministers  Sella 
and  Castagnola,  by  which  fhe  Canal  Cavour,  and  other  canals 
I belonging  to  the  company,  will  become  the  propei'ty  of  the 
I State.  The  exact  conditions  have  not  as  yet  been  made 
i public,  but  it  is  stated  that  the  sliareholders  will  receive  live 
per  cent,  rentes  in  exchange  for  their  shares,  to  the  value  of 
j £875,000  interest  per  annum,  equal  to  3|  per  cent,  on  the 
paid-up  share  capital  of  25,000,000  francs,  so  that  each  share 
' of  500  francs  will  be  exchanged  for  rente  yielding  a vearlv 
interest  of  17-50  frs.  o j j- 
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Diamond  Cutting. — This  business  has  always  been 
confined  to  a small  number  of  hands,  and  though  there  are 
diamond  cutters  in  London,  the  bulk  of  the  work  is  per- 
formed by  the  Dutch  at  Amsterdam.  The  master  cutters 
haveeujoyedtwoyears  of  wonderful  prosperity,  which  the  men 
have  now  resolved  to  share.  Wo  hear  that  workmen  refuse 
to  instruct  apprentices,  and  are  constantly  insisting  on  a rise 
in  their  own  pay ; and  it  is  said  that  ordinary  journeymen 
cutters  are  earning  £10,  and  more  skilled  hands  £20  per  week, 
or  even  more.  The  charges  frm  cutting  are  now  as  much  as 
24s.  per  carat,  on  the  weight  of  the  rough  stone,  instead  of 
12s.  or  14s.  The  monopoly  the  cutters  possess  is  being 
made  the  most  of  by  them,  and  the  workmen  now  often 
refuse  to  cut  the  very  small  stones  at  any  price.  The 
“ waste  ” in  cutting  varies  according  to  the  shape  of  the 
rough  stone,  and  it  frequently  happens  that  in  order  to 
remove  a flaw  or  spot,  and  so  produce  a more  perfect  brilliant 
it  is  deemed  advisable  to  out  away  large  pieces  from  the 
original  rough  block  : these  cutdngs  are  called  “ cleavage,” 
and  if  from  good  stones  are  valuable,  as  they  are  easily  made 
into  small  brilliants  or  rose  diamonds.  The  practice  of 
diamond  cutters  varies  a good  a.s  to  the  cleavage,  some  keep- 
ing it  (as  a tailor  would  cuttings  olf  cloth  sent  to  him  to 
make  up)  while  others  are  conacientioua  enough  to  return  it. 
A skilful  diamond  cleaver  commancls  far  higher  wages  as  a 
workman  than  a mere  cutter  or  polisher,  as  on  his  judgment 
of  each  rough  stone  depends  the  form  and  size  of  the 
brilliant. 


Bail-ways  in  Italy  and  Switzerland. — An  Italian  writer 
on  political  economy,  in  comparing  the  indu.stry  and  com- 
merce of  Italy  and  Switzerland,  states  that,  in  1871,  in  the 
latter  country  there  were  1,391  kils.  of  railway  open  to  traffic, 
yielding  a gross  annual  revenue  of  39,234,689  frs.,  and  that 
at  this  rate  Italy  should  have  13,960  kils.  of  line,  with 
392,000,000  frs.  gross  revenue.  Instead  of  this,  Italy  has 
only  6,425  kils.  of  railway,  with  a gross  revenue  of 
107,915,652  frs. 

Industrial  Museum  at  Milan. — The  National  Indus- 
trial Association  are  now  making  great  efforts  to  establish 
an  industrial  museum  at  Milan,  in  connection  with  the  school 
for  industrial  drawing,  and  a commission  has  been  appointed 
fur  the  purpose  of  promoting  this  undertaking,  and  to  pro- 
vide the  samples  and  models,  &e.,  required  in  such  an 
establishment.  The  exhibition  to  be  held  in  the  coming 
autumn  at  Milan,  by  this  association,  is  already  announced 
to  be  devoted  to  “ the  history  of  labour,”  and  not,  as  was 
stated  in  a former  number  of  this  Journal,  to  embrace  silkand 
other  manufactures. 

Wurtemburg  School.  — We  learn  from  the  School 
Board  Chronicle  that  in  Wurternhurg,  a kingdom  with  a 
population  equalling  two-thirds  of  the  population  of  London, 
there  are,  chiefly  maintained  at  the  expense  of  the  State,  as 
many  elementary  schools  as  parishes  ; as  auxiliaries  to  those 
there  are  4.50  industrial  schools,  523  farming  schools,  and  108 
trade  schools,  in  which  lads  of  twelve  and  upwards  are  fitted 
for  husbandry  and  handicrafts.  There  are  76  industrial 
academies,  a great  .agricultural  college  at  Hohenheim,  a great 
building-trades  college  at  Stutgardt,  and  a polytechnic  uni- 
versity at  Stutgardt. 

Curious  Musical  Instruments. — A curious  collection 
of  musical  instruments  has  been  presented  to  the  Conservatoire 
of  Paris  by  M.  V.  Schoslcher,  a member  of  the  National 
Assembly  ; it  consists  of  forty-nine  articles,  few  of  wbi<-h  are 
known  in  Europe.  Amongst  others  may  be  noted: — A 
Barbouhah,  a drum  with  an  earthenware  body,  a two-stringod 
violin,  formed  of  a calabash  .and  copper  castinets,  used  for 
the  dances  of  the  Almees,  in  Egypt ; an  Arab  shepherd’s 
pipe,  made  of  an  Egyptian  reed,  aud  resembling  a haurbois  ; 
a mandoline  of  great  beauty  of  form,  used  by  the  bayaderes 
of  Smyrna;  a Carab  quia-quia,  formed  of  strawplat;  a yoiof 
in  wood,  and  another  from  Hayti,  made  of  tin  and  coloured  ; 
an  instrument  resembling  a .small  harp,  in  bamboo ; Mexican 
flute  and  small  guitar  ; a long  Carab  Eolian  harp,  made  of 
bamboo;  a violin  with  a carved  head,  used  to  accompany 
modern  Greek  rhapsodies ; a Greek  shepherd's  flute  ; a large 
carved  harp  with  twelve  chords  ; a very  curious  instrument 
called  an  auduiguc  ; a drum  from  Gambia,  three  feet  high, 
and  upon  which  the  musician  sits  and  beats  with  both  hands; 
large  guitars  (m-  banjos)  made  on  calabashes,  with  five  and 
six  strings,  from  Gambia,  Senegal,  and  Gabon  ; a flute  from 
the  last-named  country ; flutes  or  bauthois,  m.ade  of  various 
reeds,  and  a variety  of  drums  from  Senegamhia. 

Papers  in  the  Boston  Fire. — Curious  results,  says  the 
Engineer,  have  followed  some  of  the  experiments  made  upon 
charred  papers  and  documents,  and  the  examinations  of  books 
in  safes  which  proved  worthless  in  the  great  Are  at  Boston. 
It  has  been  found  that  what  paper-makers  call  poor  paper, 
paper  considerably  “ clayed,”  stood  the  best  test.  Parch- 
ment paper,  used  for  bonds  and  legal  documents,  shrivelled 
up  exceedingly,  and  the  print  blistered  so  that  it  could  bo 
read  when  writing  was  illegible.  So  it  was  with  the  engraved 
Work  on  notes.  The  gilding  on  the  account  hooks  burned, 
and  charred  showed  out  as  bright  and  clear  as  when  the  hooks 
were  new,  which  brings  up  the  question  if  to  introduce  gilt- 
edged  account  hooks  would  not  bo  well,  on  the  ground  that 
the  gilt  would  stay  the  passage  by  fire  of  the  pages  within. 
Books  crammed  into  a safe,  so  that  it  was  difficult  to  get 
them  out,  suffered  considerably  less  than  those  that  were  set 
iu  loosely,  and  in  some  cases  came  out  from  s.afes  in  which 
everything  else  were  worthless,  so  far  preserved  that  the 
figures  on  their  pages  o uld  be  deciphered.  With  charred 
papers,  which  could  not  bo  made  transparent  by  any  light 
whatever  used,  it  was  found,  after  the  employment  of  vitriol, 
oxalic  acid,  chalk,  glycerine,  and  other  things,  that  anything 
that  moistened  them  to  a certain  stage — to  which  it  was 
delicate  worir  to  got  and  not  pass— made  the  linos,  words,  and 
figures  legible  through  a magnifying  glass.  It  has  been  the 
almost  universal  experience  that  lead  pencil  marks  show  nut 
all  right  where  ink  marks  cannot  he  distinguished.  The 
success  of  the  use  of  photography  has  already  been  noted. 
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Canadian  Graphite. — Some  exceedingly  fine  eamples 
of  graphite  are  on  view  at  St.  Clement’ B-house,  imported  by 
Mr.  Harvey.  They  are  from  a mineral  property  near  the 
village  of  Buckingham,  on  the  River  de  Liviere,  a tributary 
of  the  Ottawa,  in  Canada,  and  which,  from  the  appearance  of 
these  specimens,  should  be  one  of  the  richest  in  the  world, 
as  certainly  nothing  equal  to  them  has  been  seen  in  this 
country,  that  we  are  aware  of,  since  the  famous  Russian 
plumbago  blocks  shown  in  the  Great  International  Exhi- 
bition of  1862,  by  M.  Alibert.  The  lodes  on  this  Canadian 
property  are  said  to  be  fourteen  in  number,  some  of  them 
six  feet  to  ten  feet  in  width  ; and,  according  to  the  report  of 
Mr.  Hen  wood,  at  least  6,000  tons  could  be  annually  raised 
from  them.  One  of  the  specimens  shown  measures  2 feet 
by  16  inches  by  4 inches,  although  it  is  now  considerably 
less  than  it  was  by  reason  of  fragments  broken  away.  The  ore 
has  been  assayed  by  Messrs.  Johnson  and  Sons,  and  found 
to  contain  97  per  cent,  of  plumbago.  In  addition  to  the  veins 
of  pure  graphite,  the  mountain  in  which  they  exist  consists 
of  a sort  of  gneissic  rock,  in  which  plumbago  is  largely 
disseminated,  the  rock  yielding,  when  crushed  and  washed, 
10  to  60  per  cent  of  that  substance.  It  is  stated  that  10,000 
or  more  tons  could  be  raised  yearly  from  this  source. 


NOTICES. 

♦ 

SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Jouryial  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Transactions  of  the  Institution  of  Naval  Architects, 
Vol.  13,  presented  by  the  Institution. 

The  Euphrates  Valley  Route  to  India,  a paper  read  h)’ 
W.  P.  Andrew,  F.R.G.S.,  before  the  British  Association, 
1872.  Pi-esented  by  the  Author. 

New  Zealand  Exhibition,  1865.  Reports  and  Awards 
of  the  .Jurors.  Presented  by  P.  L.  Simmonds,  Esq. 

The  Colliers’  Strike  in  South  Wales : its  cause,  pro- 
gress, and  settlement,  by  Alex.  Dalziel.  Presented  by 
the  Author. 

Patents  and  Patentees  of  Victoria,  Vol.  1 to  4.  Pre- 
sented by  the  Government  of  Victoria. 

Abstracts  of  Specifications  of  Patents,  applied  from 
1854  to  1866,  Ac  to  Bu.  Presented  by  the  Government 
of  Victoria. 

Nos.  15  to  19  of  the  Reports  of  the  Science  and  Art 
Department.  (Two  copies.)  Presented  by  the  Depart- 
ment. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged. 

January  29.— “On  Guilds  and  their  Functions.”  By 
John  Yeats,  Esq.,  LE  D.  On  this  evening  Thomas 
Weh.ster,  Esq.,  Q C.,  will  preside. 

February  6. — On  Ships  for  the  Channel  Passage.” 
By  Lieut.-Col.  A.  Strange,  F.R.S. 


CANTOR  LECTURES. 

The  second  course  of  these  lectures,  viz.,  seven, 
“ On  the  Energies  of  the  Imponderables,  with 
especial  reference  to  the  Measurement  and  Utilisa- 
tion of  them,”  will  be  delivered  by  the  Rev. 
Arthur  Eigg,  M.A.,  on  the  following  evenings, 
at  eight  o’clock : — 

Lecture  I. — Monday,  February  3rd,  1873. 

On  the  Sources,  Inter-relations,  and  Measurements  of 
Energies — Units  of  Measurement. 

Lecture  II.— Monday,  February  10th,  1873. 

On  the  Energy  of  Gravity,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  III. — Monday,  February  17th,  1873. 

On  the  Energy  of  Vitality,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 

Lecture  VI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Members  are  entitled  to  attend  these  lectures 
free,  and  to  admit  two  friends  to  each  of  them. 
Tickets  for  this  purpose  are  issued  with  this  Journal. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moif.  ...Social  Science  Association,  8.  Mr.  Thomas  Hare,  “On 
the  Policy  of  Permitting  Lands  to  be  held  by  Corpora- 
tions, or  otherwise,  on  Perpetual  Uses.” 

Institute  of  Surveyors,  8.  Mr.  W.  Sturges,  “ Statistical 
Notes  on  the  Prices  of  Agricultural  Produce,  Labour, 
and  Rent,  from  the  early  part  of  the  Last  Century  to 
the  Present  Time.” 

Royal  United  Service  Institution,  8^.  Lieut.-Col.  A. 
Strange,  F R S.,  “Proposed  Method  of  Mounting 
Heavy  Ordnance  at  Sea  on  the  principle  of  the  Bessemer 
Saloon.” 

London  Institution,  4.  Professor  Duncan,  “Physical 
Geography.” 

Royal  Geographical  Society,  8J.  1.  Maj. -General  Sii' 

Frederick  Goldsmid,  “ Sistau,  with  an  account  of  a 
Journey  from  Bander  Abbas  to  Meshed,  through  that 
province.”  2.  The  President,  “Note  on  theCompai’a- 
tive  Geography  and  Ethnology  of  Sistan.” 

Entomological,  7.  Annual  General  Meeting. 

Actuaries,  7.  Mr.  T.  B.  Sprague,  M.A.,  to  open  dis- 
cussion on  “The  1st,  2nd,  and  3rd  Schedules  of  the 
‘ Life  Assurance  Companies*  Act,  1870.*  ** 

Medical,  8. 

Tubs.  ...Medical  and  Chirurgical,  8^. 

Civil  Engineers,  8.  Mr.  John  Milroy,  “ Cylindrical  or 
Columnar  Foundations  in  Concrete,  Brickwork,  and 
Stonework.” 

Royal  Institution,  3.  Prof.  Rutherford,  “Forces  and 
Motions  of  the  Body.** 

Wed.. ..SOCIETY  OF  ARTS,  8.  Dr.  John  Yeats,  “On  GuUds 
and  their  Functions.” 

Thurs... Royal  Institution,  3.  Dr.  Debus,  “ Oxidation.” 

Royal,  8^. 

Antiquaries,  8j. 

Philosopliical  Club,  6. 

Social  Science  Association,  8.  Mr.  W.  T.  S.  Daniel,  “ On 
the  Reorganization  of  our  Judicial  System.’* 

Fri Royal  Institution,  9.  Mr  . Dannreuther,  “ Music  of  the 

Future” 

Royal  United  Service  Institution,  Major  Colley, 
“ Marches.” 

Sat Royal  Institution,  3.  Dr.  Freeman,  “ Comparative 

Politics.” 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

Tlie  Programme  of  Examinations  in  th.e 
Technology  of  the  Arts  and  Manufactures  of  the 
comitry,  in  reference  to  which  notices  have  already 
appeared  in  the  Journal,  is  now  ready  for  issue, 
and  may  be  had  on  application  to  the  Secretary. 
These  examinations  will  be  held  annually,  in  con- 
junction with  the  examinations  of  the  Science  and 
Art  Department,  and  due  notice  will  be  given  of 
the  particular  subjects  selected  each  year. 

In  1873  Examinations  will  be  held  in  the 
technology  of  Cotton,  Paper,  SiOi,  Steel,  and 
Carriage-building.  Candidates,  in  order  to  obtain 
certificates  in  any  of  these  subjects,  must  pass  the 
examinations  of  the  Science  and  Art  Department 
in  certain  sciences,  which  are  specified  in  the  pro- 
gramme as  bearing  upon  the  particular  art  or 
manufacture.  In  addition  to  these,  special  pajDers 
will  be  set  in  the  technology  of  each  manufactm-e 
by  examiners  appointed  by  the  Society  of  Aids, 
and  certificates  of  three  grades  wUL  be  awarded  : — 
“Honours,”  “Advanced,”  and  “ Elementary.” 

The  examinations  of  the  Science  and  Art  Depart- 
ment will  be  held  during  the  first  three  weeks 
of  May , the  technological  paper  being  worked  on 
the  evening  of  the  17th  May.  The  dates  of  the 
Science  subjects  are  given  in  the  Science  Di- 
rectory, published  by  the  Science  and  Art  Depart- 
ment. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  abvoe  : — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

To  the  best  candidate  in  the  Elementary  Grade,  £5. 

In  order  that  these  Examinations  may  really  be 
successful  in  promoting  technical  education  in  this 
coimtry,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  “With  this  object  the 
Coimcll  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  prize  fund. 


The  Council  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
aging their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts, 
Adelphi,  London,  W.C. 


PRIZE  FOR  STEEL. 

1.  The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
of  steel  suitable  for  general  engineering  purposes. 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  shoiild  send  with  his 
specimens  a statement  of  the  nature  of  the  tests 
he  has  applied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  will  be  submitted  to  tests 
should  the  Coimcil  consider  it  desirable. 

5.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 


INSTITUTIONS. 

The  following  Institution  has  been  received  into 
Union  since  the  last  aimouncement : — 

Watford,  Public  Library  and  School  of  Science  and  Art. 


PROCEEDINGS  OF  THE  SOCIETY. 


EIGHTH  ORDINARY  MEETING. 

Wednesday,  January  29th,  1873,  Thomas 

Webster,  Esq.,  Q.C.,  E.E.S.,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Davies,  William  Henry,  51,  Tregunter-road,  South 
Kensington,  S.W. 

May,  Herbert,  210,  High  Holborn,  W.C. 

Price,  Eev.  Newton,  Watford. 

Quick,  Joseph,  29,  Great  George-street,  S.W. 

Quick,  Joseph,  jun.,  29,  Great  George-street,  S.W. 
Schanschietf,  Alexander,  39,  Clifton-gardens,  Maida- 
vale,  W.,  and  St.  Petersburgh. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  ; — 

Baines,  Harry  Cuthbert,  M.A.,  Slapton,  near  Dartmoor. 
Blundell,  George  Thomas,  33,  Buniett-road,  E. 
Blandford,  Marquis  of,  Blenheim,  Woodstock. 

Browne,  R.  Mackley,  E.G.S.,  Northside,  St.  John’s, 
Sevenoaks. 

Browne,  Wm.  Morgan,  F.E.  G.  S.,  Junior  AthencBum  Club. 
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Oorscadden,  John  F.,  24,  Holland-park,  W.,  and  33, 
Wellington-street,  Strand,  W.C. 

Foster,  Wm.  Robert,  87,  Grange-road,  Bermondsey,  S.E. 
Givry,  Victor,  23,  Old  Bond-sireet,  W. 

Hill,  Thomas  G.,  4,  Kensington-park-gardens,  W. 

Inglis,  Robert  William,  26,  Weighton-road,  South 
Penge-park,  S.E. 

Knight,  Charles  Joseph,  7,  York-terrace,  N.W.,  and  14, 
Argyll-street,  W. 

Ladeuil,  Morel,  13,  Camden-road,  N.W. 

Manuel,  Robert,  19,  St.  Dunstan’s-hill,  E.C. 

Mappin,  Walter  S.,  19,  Stanley-crescent,  Kensington- 
park-gardens,  W. 

Palmer,  Joseph,  F.R.G.S.,  the  Grammar  School,  Wells, 
Somerset. 

Stewart,  P.,  Middle  Temple,  E.C. 

Stewart,  Dr.  William,  23,  Sackville-street,  W. ; Cordon, 
Newburgh,  N.B.  ; and  Paraguay. 

Tilley,  Samuel,  10,  Finsbury-place  south,  E.C. 

Vallentin,  James,  65,  Cow  Cross-street,  E.C. 

Wheeler,  John,  4,  City-terrace,  Peterborough. 

The  Paper  read  was — 

GUILDS,  AND  THEIR  FUNCTIONS. 

By  John  Yeats,  LL.D, 

The  “ Guildhall  ” is  one  of  the  most  common 
architectural  monuments  of  our  own  and  of  con- 
tinental towns,  but  the  guilds  themselves  are  less 
conspicuous ; indeed  they  almost  elude  ohserva- 
tion.  Yet  they  belong  to  the  longest-lived  and 
most  time-honoured  of  the  many  noble  institutions 
bequeathed  to  us  by  our  forefathers.  They  did 
good  work  in  their  day ; they  organised  industry, 
they  accumulated  capital,  and  exercised  undoubted 
authority.  We  may  therefore  usefully  inquire 
how  and  why  they  originated,  what  vicissitudes 
they  underwent,  what  were  their  characteristics, 
and  what  the  causes  of  their  dechne ; lastly,  whether, 
in  form  or  in  function,  any  of  them  still  survive  or 
can  be  re-animated.  If  so,  from  a careful  com- 
parison of  the  circumstances  amid  which  they  earned 
their  wealth  and  prestige,  with  those  amid  which  we 
live  and  labour,  some  course  of  action  may  perhaps 
suggest  itself,  calculated  at  a future  time  to 
revive,  if  not  fairly  to  renew,  their  dignity  and 
popularity. 

Should  such  be  the  case,  we  shall  all  rejoice ; 
for  old  friends  restored  are  likely  to  prove  more 
faithful  than  new  friends  made ; at  any  rate,  they 
inspire  more  confidence.  And  in  these  days,  when 
a feeling  of  uneasiness  pervades  society  respecting 
overt  organisations  and  secret  combinations, 
national  or  international,  it  seems  to  me  that  a 
resuscitation  of  the  spirit  of  the  fathers  of  the 
ancient  guilds,  as  directors  and  promoters  of  in- 
dustrial progress,  and  a re-opening  of  the  portals 
of  our  great  guildhalls,  for  other  purposes  than 
for  pomp  and  festivity,  would  do  much  towards 
dispelling  commercial  anxiety,  banishing  social 
distrust,  and  substituting  for  the  shadow  the 
substance  of  a wide-spread  and  powerful  trade- 
rmion. 

Within  the  limits  of  a single  hour  it  is  impossible 
to  survey  the  whole  field  of  inquiry  before  us.  I 
purpose  taking  social  and  economic  points  of  view 
chiefly,  and  avoiding  the  direct  influence  of  the 
guilds  on  the  development  of  skilled  labour.  Such 
a course  is  the  more  eligible,  since  I have  already 
devoted  myself*  elsewhere  to  this  important  part 

* “Technical  Ili.story  of  f’oramerce,  or  the  Development  of 
Skilled  Labour."  Virtue  and  Co. 


of  the  subject,  and  indicated  the  main  sources  of 
information,  Enghsh  and  continental. 

This  evening  I will  refer  to  few  other  than 
writers  of  our  own  day,  and  especially  to  the  late 
Mr.  Toulmin  Smith,  whose  posthumous  work, 
edited  by  his  daughter,  with  a preliminary  essay 
by  Dr.  Lujo  Brentano,*  was  published  in  1870  by 
the  Early  English  Text  Society. 

The  first  question  for  consideration  is,  what  is 
the  meaning  of  the  word  guild  ? 

Different  authorities  trace  the  etymology  of  the 
word  to  two  distinct  sources.  Bosworth,  whose 
derivation  is  most  generally  accepted,  connects  it 
with  the  Anglo-Saxon  verb  geldan,  yyldun,  yildan, 
to  pay ; and  the  noun  geld,  gyld,  yield,  pajunent 
— a word  which  has  other  derivates  in  Danegeld, 
W ergild,  and  kindred  words.  The  other  derivation 
is  that  given  by  Mr.  Hensleigh  Wedgwood,  who 
says,  “It  is  a mistake  to  connect  the  word  with 
the  German  geld,  payment.  The  real  derivation 
is  to  be  found  in  the  Welsh  gioyl,-\  a feast  or 
holiday.” 

As  cognate  words  Mr.  Wedgwood  mentions  the 
Danish  and  Platt-Deutsch  yilde,  feast,  company, 
and  the  Dutch  guide,  of  like  signification.  With- 
out attempting  to  decide  between  these  views,  it  is 
sufficient  here  to  observe  that  there  is  in  the  form 
and  the  connotation  of  the  word  itself  sufficient 
warrant  for  either  etymology.  The  guild  members 
were  almost  universally  required  to  make  stipu- 
lated payments  upon  admission  to  the  fraternity, 
and  at  regular  intervals  afterwards.  They  were 

■ also  accustomed  to  meet  periodically,  and  to  cele- 
brate their  meetings  convivially.  To  give  but  a 
single  illustration  of  both  points.  In  the  ordi- 
nances of  the  Guild  of  Garlekhith,  London,  it  was 
laid  down  that  every  member  “ shall  give  at  his 
entry,  to  the  common  box,  vj  s.  viij  d.  that  each 
member  “ shall  pay  every  year,  at  four  times  or 
once  in  the  year,  ij  s.;”  and  that  all  the  members 
of  the  brotherhood  “ shall  every  year  come  and 

■ hold  together  a feast.}” 

j But  the  origin  of  the  institution  is  of  higher 
importance  than  that  of  the  name.  “ The  fimda- 
: mental  idea  of  the  guild  was  that  it  was  an  associ- 
tion  for  mutual  help  made  by  the  people  them- 
selves, when  and  as  they  found  the  need  of  it.”§ 

I Dr.  Brentano  says,  “The  essential  nature  of  the 
! guild  is  to  be  found  in  the  family,  and  developed 
I there  even  to  the  highest  degree. ”||  Individuals, 
coimected  by  the  ties  of  kinship,  gave  to  each 
other  assistance,  and  shared  in  common  convivial 
and  religious  rites.  But  as  society  grew,  and  its 
exigencies  became  stronger,  men  felt  the  neces- 
sity for  a more  extensive  brotherhood  than  this 
limited  circle  afforded.  Dwellers  in  the  same 
neighbourhood,  or  followers  of  the  same  craft, 
began  to  band  themselves  together  to  main- 
tain their  independence,  and  to  render  and 
receive  aid  when  needed.  As  neighbours  or 
fellow-craftsmen  they  recognised’  and  acknow- 
ledged their  obligations  each  to  each.  They  united 
for  no  aggressive  purposes ; but  to  afford  a species 


* This  gpntleman  lias  likewise  written  “Die  Arbeitergilden  del’ 
Gegenwart;”  “ Zur  Kriiik  dor  Englischen  Gewerk-Vereine,*’  «fec. 

+ A closer  approxithanon  in  form  to  our  modern  word  is  to  be 
found  in  the  U elsh  gtrledd^  banquet,  feast 

$ “ Lnglibh  Luiids,'’  pp.  3 4.  In  quoting  from  the  ancient  guild 

stafutes,  the  orthography  has  been  mudernised,  but  the  construction 
of  the  sentences  retained. 

? “En^-lish  Guilds,”  Int.,p.  xxvi. 

11  “On  Guilds,”  &c.,  p.  6. 


JOQRNAL  OP  THE  SOCIETY  OP  ARTS,  January  31,  1873. 


179 


of  local  self-help,  to  form  what  may  not  inappro- 
priately be  called  a mutual  benefit  society.  With 
this  aim  in  view  all  their  regulations  were  framed, 
and  to  it  all  their  distinctive  ceremonies  pointed. 

I Now,  it  is  very  interesting  and  important  to  ob- 
; serve  that  the  guilds  originated  in  no  authorita- 
I tive  imposition,  no  legislative  enactments,  but  that 
, they  were  a natural  outgrowth  of  the  circumstances 
in  which  their  members  found  themselves  situated 
I.  —that,  they  were  “ made  by  the  peo^de  them- 
;i  selves,  when  and  as  they  found  need.” 
j Many  ch’cumstances  point  indubitably  to  Eng- 
I land  as  the  birthplace  of  the  guilds.*  The  earliest 
' of  our  legal  codes  refer  to  them,  and  there  are  still 
, extant  records  relative  to  the  guilds,  which  prove 
their  antiqxiity,  and  testify  to  the  wide-spread  and 
deep-rooted  hold  they  had  taken  amongst  our 
forefathers.  The  laws  of  Alfred  (ninth  century), 
and  the  still  earUer  code  of  Ina,  King  of  Wessex 
ij  (seventh  century),  refer  to  the  guilds  as  institu- 
tions then  existing.  Stow,  the  antiquary,  says  of 
the  Cnihten  (young  men’s)  gudd  of  London,  that 
it  was  as  old  as  the  time  of  Edgar.  Domesday 
I Book  makes  mention  of  two  guilds  at  Canterbury, 
and  of  a Guildhall,  whence  the  existence  of  a guild 
■ follows,  by  inference,  at  Dover,  f 

But  still  more  direct  proofs  of  their  early 
existence  as  an  English  (or  Saxon)  institution 
exist.  There  have  been  preserved  the  guild 
statutes,  or  regulations  of  a guild  at  Abbotsbury, 
founded  and  endowed  by  one  Orcy,  a nobleman  of 
I Canute’s  retinue,  and  therefore  dating  from  the 
earher  half  of  the  eleventh  century ; of  another 
guild  at  Exeter  ; of  a third  at  Cambridge  ; and  of 
a fourth  at  Woodbury ; — all  of  about  the  same 
date.J  In  addition  to  these,  there  exist  in  the 
national  archives  numerous  returns,  made  by  the 
' guild  officers,  relative  to  their  several  fraternities 
Ii  in  1389,  in  compliance  with  an  order  of  one 
J of  the  Parliaments  of  Eichard  II.  Of  the  guilds 
' which  made  returns,  one,  that  of  St.  John  of 
. Beverley  of  the  Hanshouse,  claims  to  have  origi- 
nated in  the  twelfth  century,  having  received  its 
charter  from  Thurstan,  the  Archbishop  of  York;§ 

. another,  the  Kalenders  of  Bristol,  to  have  existed 
“before  the  last  (the  Norman)  conquest  of  Eng- 
land;” and  adds  to  this,  “ the  beginning  of  which 
j fraternity  did  then  exceed  the  memory  of  men  |1 
: ' while  a third,  that  of  the  Holy  Cross  of  Stratford- 
I upon- Avon,  assigns  its  origin  “a  tempore  cujus 
contrarium  memoria  non  existit  ” (to  a time 
whereimto  the  memory  of  man  roacheth  not).^ 

' Of  the  Gdda  Sellariorum,  Herbert,  in  his  “ History 
: of  the  Twelve  Groat  Livery  Companies,”  says  (vol. 

i.  p.  16),  there  is  “ little  doubt  of  the  Sadlers  being 
I a veritable  Anglo-Saxon  guild,  and  consequently 
I the  oldest  on  record  of  all  the  present  hvery 
) companies.” 

The  above  facts  may  serve  to  show  the  antiquity 
of  the  guilds  in  England.  Not  less  certam  is  it 
that  they  were  sufficiently  numerous  to  give  a 
tone  to,  and  to  be  a characteristic  feature  of,  early 
: and  mediaeval  Enghsh  hfe.  Spread  everywhere 

1 

• “ On  Guilds,’’  Ac.,  p.  ix..  Note  1. 

,1  + See  “ Enjflish  Guilds,”  int.,  p.  xv.  etseq.;  Turner’s  “ History 

I of  the  Ang-lo-Su.xons,”  vol.  iii.,  p.  98;  Kembles  ’■  Saxons  in  Eng 
I land,”  vol.  1.,  p.  5U ; Rock’s  “ Church  of  our  Fathers,”  vol.  ii.,  p 395 

I *t  leq. 

I t See  works  above  cited. 

t “ English  Guilds,”  p.  150. 

“ i p.  287. 

•I  I(nd.,  p.  212. 


throughout  the  land,  from  Berwick  to  Exeter,  and 
from  Norwich  to  Worcester,  their  periodic  festivi- 
ties, their  pageants  and  processions,  gave  rise, 
according  to  Canon  Eock,  to  no  small  part  of  the 
sports  and  pastimes  which  won  for  our  country  its 
epithet  of  “ merrie  England.”*  Each  considerable 
town  had  many  Guilds ; scarcely  a village,  however 
small,  seems  to  have  been  without  one  or  more.  The 
volume  called  the  “English  Guilds,”  already  re- 
ferred to,  contains  twelve  returns  from  guilds  in 
Norwich,  a like  number  from  guilds  in  Lynn,  nine 
from  guilds  in  Bishop’s  Lynn,  and  six  from  guilds 
in  Lincoln.  At  the  time  of  the  Eeformation,  when 
the  decree  for  their  suppression  was  sent  forth, 
there  were  ten  guilds  at  Windham,  seven  each  at 
Hingham  and  Swaffham,  and  no  less  than  seven- 
teen at  Great  Yarmouth.! 

It  seems  clear,  then,  that  from  the  eleventh  cen- 
tury to  the  sixteenth,  the  guild  was  a character- 
istic institution  of  the  country ; while  prior  to  the 
eleventh  century,  and  as  early  as  the  seventh, 
numerous  traces  of  its  existence  are  to  be  found. 

Two  broadly  distinct  classes  of  guild  existed, 
and  were  recognised  as  such,  in  the  eyes  of  the 
law  in  England,  the  social  or  religious  guilds, 
and  the  craft  or  trade  guilds.  So  far  were  they 
considered  distinct,  that  the  Parliament  already 
referred  to  caused  to  be  issued  two  writs,  one  for 
each  class  of  guilds.  Based  ultimately  on  the 
same  principle — that  of  a reciprocal  interchange  of 
friendly  offices  between  their  members — the  two 
differed  in  this — that,  except  when  specially  insti- 
tuted on  exclusive  principles  (and  such  instances 
were  i-are),  the  former  were  restricted  to  no  one 
class  or  craft ; while  the  latter,  as  their  name 
indicates,  were  particularly  connected  with  some 
one  craft  or  branch  of  a craft.  Of  the  two,  the 
social  guild  was  the  earlier  institution ; the  craft 
guild  could  not  and  did  not  arise  until  called  for 
by  the  expansion  and  increased  vitality  of  industry. 
A third  species  of  guild,  socially  less,  but  politi- 
cally more,  important  than  the  two  ah’eady  named, 
were  the  guilds-merchant,  which  “were  neither 
wholly  social  nor  of  a craft,”!  though  in  1389  some 
of  them  answered  to  the  writ  for  craft  guilds. 

We  will  first  proceed  to  notice  the  social  guilds. 
Though,  as  a second  title,  they  have  been  called 
religious  guilds,  it  woi.ild  be  erroneoixs  to  suppose 
that  they  were  in  their  essential  features  eccle- 
siastical foundations.  The  priest  was  not  excluded 
in  his  private  capacity,  but  “ the  guilds  were  lay 
bodies  and  existed  for  lay  purposes. ”§  What  these 
purposes  were,  is  graphically  depicted  in  the  re- 
turns made  by  the  guild  officials  in  1389.  Here 
arc  set  forth  their  objects,  their  regulations,  their 
ceremonies,  their  property  ; some  in  the  language 
of  the  scholar  of  that  age,  others  in  the  quaint  but 
expressive  vernacular  of  the  common  people.  A 
few  quotations  may  prove  of  mterest.  The  primary 
reason  for  its  formation  is  thus  given  hi  the 
ordinances  of  the  guild  of  Garlekhith.  It  was 
formed  ‘ ‘ for  the  amendment  of  their  hves  and  souls, 
and  to  nourish  more  love  between  the  brethren  and 
sistren  of  the  brotherhood. ”H  So,  too,  the  guild 
connected  with  St.  Stejihen’s  Church,  Coleman- 
street,  was  instituted  “by  the  good  men  of  Cole- 

**  “Chiii’ch  of  our  Fathers,”  vnl.  ii.,  p.  41H. 

t “ Cluirch  of  our  Fathers,’’  v ').  ii  , p.  400,  Note  48, 

$ Knglish  Guilds,”  Int.,  p.  xxvii. 

^ Jbi'i.,  Int.,  p.  xxviii. 

II  /6»<i.,p.  3. 
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man-street,  in  nourisliing  of  love  and  of  charity 
among  themselves,  and  in  help  to  them  that  fall  into 
poverty.”*  And  these  are  no  solitary  examples. 
Nowhere  are  to  be  found  indications  of  aggressive 
purposes,  but  everywhere  the  clearly  expressed  in- 
tention of  striving  after  morality  of  life,  and  the 
spread  of  brotherly  love.  Eeligion  was  invoked 
to  hallow  and  secure  the  bond  of  union.  Many 
guilds  were  specifically  connected  with  an  adjacent 
church.  Thus  the  guilds  of  St.  Katheiine,  and  of 
St.  Fabian  and  St.  Sebastian  were  ‘ ‘ f ounden  in  the 
church  of  St.  Botulf,  without  Aldrichesgate” 
(Aldersgate).t  Their  houses  or  halls,  too,  were 
frequently  in  or  overlooking  the  churchyard.  J In 
this  church  the  guild  members  periodically  attended 
religious  services,  and  provision  was  made  for  the 
burning  of  lights,  the  chanting  of  masses,  and  other 
ceremonies  peculiar  to  the  creed  of  the  age.  Not 
less  regard  was  paid  to  the  temporal  welfare  and 
enjoyment  of  the  brotherhood.  Common  festivities 
were  regularly  shared  in ; ample  provision  was 
made  for  the  sick  and  poor  of  the  order,  those  cases 
only  being  excepted  where  poverty  was  the  out- 
come of  crime.  Nor  were  they  charitable  only  at 
home.  Not  a few  of  the  guilds  made  either  per- 
manent or  occasional  provision  for  the  poor  of  the 
vicinity,  supported  educational  institutions,  and 
gave  doles  for  various  other  purposes.  Some  ex- 
tended their  care  to  works  of  a more  or  iess  pubHc 
character  and  utility.  They  devoted  a portion  of 
their  revenues  to  the  repair  and  adornment  of 
sacred  edifices,  the  erection  of  schools,  the  con- 
struction and  repair  of  walls,  roads,  bridges 
and  resting-places  for  wayfarers,  the  decent  burial 
of  the  dead,  the  recovery  of  the  bodies  of  the 
drowned,  assistance  in  cases  of  fire  and  shipwreck, 
the  visiting  of  prisoners,  the  performance  of  re- 
ligious interludes,  &c.,  &c.  A noteworthy  feature 
of  the  guilds  was  the  spu'it  of  “ law-abidingness  ” 
which  animated  their  members.  In  their  ordi- 
nances they  express  their  desire  to  conform  with 
the  law  of  the  land,  to  do  nothing  in  contraven- 
tion of  the  Idng’s  authority,  and  to  support  the 
liberties  of  their  toAvn.  Pines  Avere  instituted  for 
unruly  members ; expulsion  was  the  punishment  of 
the  frequent  offender.  Candidates  for  admission 
were  required  to  be  of  a fair  character.  Litiga- 
tion was  checked  by  a Avise  ordinance,  Avhich  often 
appears  in  the  guild  regulations,  that  all  matters  of 
dispute  betAveen  members  of  the  same  guild  should 
be  referred  in  the  first  instance  to  the  guild 
officers,  whose  consent  was  necessary  before  the 
case  could  be  carried  fm’ther,  after  their  oaati  arbi- 
tration had  failed.  § 

At  a time  when  much  discussion  is  taking  place 
as  to  Avoman’s  proper  piosition  in  society,  it  will  be 
interesting  to  notice  Avhat  oiu  ancestors  of  five 
centuries  or  more  ago  thought,  and  how  they 
acted  with  regard  to  this  problem  in  one  point  at 
least.  In  a large  majority  of  cases  the  guild 
members  Avere  “ brethren  and  sistren.”  Women 
were  not  only  admitted  to  an  equal  share  in  the 
privileges  of  the  fraternity,  but  sometimes  even 


“ Church  of  our  Fatlicr.'?,”  vol.  ii.,  p.  405,  Note  52. 
t “English  Guilds,”  pp.  6 and  9. 
t “Church  of  our  Fjither.'?,”  vol.  ii  , p.  436,  Note  93. 

? Ill  the  volume,  “ English  Guilds,’’  ample  and  conclusive  evi- 
dence on  all  the  points  here  enumerated  may  be  found.  With  regard 
to  the  performance  of  religious  jdays,  sec  Canon  Rock’s  work 
alreaily  cited,  vol.  ii.,  pi».  426,  &c.;  and  the  Ordinance  of  the  Guild 
of  the  Lord’s  Prayer  at  York,  “English  Guilds,”  p.  237. 


took  part  in  its  management.  Clergy  and  laity,  i 
rich  and  poor,  were  alike  admissible  to  the  gniilds,  ' 
hut  the  luembers  for  the  most  part  consisted  of 
“ the  ranli:  of  common  and  middling  folks.”*  That, 
however,  the  wealthier  and  more  powerful  classes 
Avere  not  excluded  from  at  least  honorary  member- 
ship, we  leam  from  facts  like  the  folloAving ; — that 
Henry  IV.  and  his  grandson  Avere  enrolled  as 
members  of  the  Guild  of  the  Trinity  at  Coventry ; 
and  that  Henry  VIII.,  his  Queen,  Cardinal  Wolsey,  | 
the  Dukes  of  Norfolk  and  Buckingham,  Avith  s 
others  of  high  rank,  Avere  members  of  the  Guild  of 
St.  Barbara  of  St.  Katherine’s  Church,  “ next 
the  ToAver.”t 

The  guilds  must,  no  doubt,  have  varied  much  in 
size  and  wealth.  Many  counted  their  members  by  ; 
thousands,  notably  so  the  great  guilds  of  St.  - 
George  at  Noiwich  and  of  Corpus  Christi  at  | 
York.J  Their  wealth  consisted  of  lands,  houses,  i 
money,  guild  and  ecclesiastical  vestments  and  ' 
furniture,  missals,  &c.  The  returns  made  by  the  j 
guild  officers  as  to  the  possessions  of  the  brother- 
hoods give  generally  what  seem  Ioav  estimates  of 
the  value  of  their  property,  allowance  being  made 
for  the  greater  purchasing  power  of  money  then, 
Avhen  compared  with  the  present  time.  But  per- 
haps a scrupulous  exactitude  Avas  hardly  to  be 
expected  when  the  guilds,  as  must  have  been  well 
knoAATi  to  them,  lay  under  suspicion,  and  when 
their  wealth  was  regarded  Avuth  a covetous  eye. 

Each  guild  was  autonomous.  Its  ofiicers  were 
elected  annually.  There  Avere  generally  an  aider- 
man,  tAVO  Avardens  or  stewards,  a dean  or  beadle, 
and  a clerk,  to  each  guild.  The  business  of  the 
brotherhood  was  transacted  on  appointed  days, 
ImoAvn  as  “ morning  speeches,”  of  Avhich  four 
were  usually  held  every  year. 

How  strong  a hold  this  institution  had  upon 
English  mediaeval  society  may  bo  seen  from  the 
length  of  its  duration,  which  fell  little  short  of 
nine  hundred  years.  The  guilds  were  looked  upon  | 
AArith  suspicion  at  the  time  of  the  great  uprising  of 
the  lower  orders  under  Wat  Tyler  and  other  i 
leaders.  But  the  government  of  that  time  paused  j 
at  the  first  step  towards  their  suppression.  The  i 
second  parliament  of  the  year  1388,  Avhich  sat  at 
Cambridge,  issued  tAvo  Avrits,  one  addressed  to  the  | 
social,  the  other  to  the  craft  guilds,  requiring  from  I 
every  guild  a complete  statement  of  its  origin,  its 
ordinances,  its  property  and  charters,  if  any  had 
been  granted  it.§  The  djmastic  struggle  which 
occupied  the  latter  half  of  the  fifteenth  century 
gave  the  guild  a reneAved  lease  of  life.  But  the 
reformation  overthrew  the  social  guilds,  as  it  did 
also  the  monasteries.  By  the  Acts  of  Parliament,  ^ 
37  Henry  VIII.  c.  4,  and  1 Edward  VI.  c.  14,  their 
suppression  and  the  confiscation  of  their  property 
Avere  decreed.  To  the  enthusiasm  of  the  Eeformers, 
Avho  saw  in  them  a support  to  the  Eomish  creed, 
Avas  united  the  greed  of  a iieAV  nobility,  eager  to 
add  this  fresh  spoil  to  the  wealth  they  had  acquired 
by  the  overthrow  of  the  greater  foimdations.  The 
Act  of  Henry  Till,  gives  as  a ground  for  the  con- 
fiscation ‘ ‘ the  mamtenance  of  these  present 
(Scotch)  Avars;  ” Avhile  that  of  Edward  VI.  hints 

* Ordinances  of  the  Guild  of  St.  Michael-on-the-IIill,  Lincoln. 

“ English  Guilds,”  p 178. 

t “Church  of  onr  Fathers,”  vol.  ii.,  p.  411,  note  63. 

X “English  Guilds,”  lot.,  p.  xxxi. 

^ A copy  (translated)  of  each  of  these  writs  is  given  in  “English 
Guilds,”  pp.  127 — 131. 
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at  the  “ foundation  of  grammar  schools.”  * In 
most  Protestant  countides  the  guilds  were  sup- 
pressed at  this  epoch  ; but  the  revenues  were  else- 
where generally  applied  to  charitable  and  educa- 
tional uses.  Not  all  Protestants,  however,  looked 
with  unmixed  satisfaction  upon  the  destruction  of 
this  ancient  institution.  Blomefield,  in  his  ‘ ‘ History 
of  Norfolk,”  says,  “ As  the  x^oor  of  the  parish  were 
always  partakers  m the  jolly  domgs  of  the  guilds, 
I much  question  whether  their  revenues  were  not 
better  sx^ent  then  than  they  have  been  since  they 
were  rapaciously  seized.” 

Allied  to  the  social  guilds  were  the  (jildce  merca- 
torice,  guilds-inerchant,  or  citizen  guilds.  They 
differed  from  the  social  guilds  in  being  confined  to 
the  towm  populations,  and  in  the  x^olitical  import- 
ance which  they  acquired  in  their  later  develop- 
ment. In  what  has  not  inaptly  been  called 
“the  classical  age  of  club  law,”  the  towms  were 
exposed  to  the  violence  of  powerful  nobles  whose 
castles  were  within  or  adjacent  to  the  walls,  to 
attacks  from  robbers  without,  and  to  oppression 
from  the  authorities  within.  The  inhabitants 
seem  to  have  coalesced  with  success  against  these 
disturbers  of  their  peace  and  security ; and  as  a 
consequence  of  them  success  the  guild  members 
often  became  the  ruling  class,  and  “guild  law 
became  the  law  of  the  town.”f  The  existence  of 
such  guilds  may  probably  be  referred  to  Saxon 
times,  though  the  period  of  their  power  did  not 
arrive  till  the  12th  and  13th  centuries.  Thus 
Kemble J says,  “ If  we  admire  and  glory  in  these 
true  fathers  of  popular  freedom,  firm  m success, 
unbroken  by  defeat,  steadfast  in  coimcil,  steadfast 
in  the  field,  steadfast  even  under  the  seignorial 
gibbet  and  m the  seignorial  dungeon,  let  us  yet 
give  our  meed  of  thanks  to  those  still  older 
assertors  of  the  dignity  of  man,  duly  honomlng 
the  gyldsmen  of  the  tenth  century,  who  handed 
down  their  noble  uaheritance  to  the  less  fortunate 
burghers  of  the  twelfth.”  Again,  the  same  writer,§ 
spealdng  of  the  tenth-century  guilds,  says,  “ These 
gylds  rested  upon  this  solemn  prmciple ; they 
were  sworn  brotherhoods  between  man  and  man, 
established  and  fortified  iqDon  ‘ ath  and  wed  ’ 
(oath  and  pledge),  and  in  them  we  consequently 
recognise  the  germs  of  those  sworn  communes  or 
communice,  which,  in  the  time  of  the  densest 
seignorial  darkness,  offered  a noble  resistance  to 
episcopal  and  baronial  tyranny,  and  formed  the 
nm-sing-cradles  of  popular  liberty.” 

The  mode  of  government  of  the  guilds-merchant 
and  their  regulations  resemble  so  closely  those  of 
the  social  guilds  that  it  is  unnecessary  here  to  dwell 
upon  this  subject.  At  first  craftsmen  as  such  were 
not  excluded  from  the  guilds-merchant.  Then  later 
came  the  restriction  that  every  guild-member  must 
possess  the  fidl  citizenship  of  the  town,  and  this 
citizenship  usually  depended  upon  the  possession 
of  houses  or  other  property  of  a fixed  value  vdthin 
the  town  jurisdiction.  The  effect  of  this  property 
qualification  was  in  time  to  exclude  the  x^oorer 
craftsmen  and  to  make  the  guilds-merchant  close 
corporations  of  the  wealthy  burgher  class.  Dis- 
sensions sprang  up,  and  struggles  ensued.  In 
England  the  result  generally  was  that  the  civic 


• “ English  Guilds,”  Int.,  p.  xlii. 

4.  “ On  Guilds,”  &c.,  p.  ‘2^. 
t “ Saxons  in  England,'’  vol.  ii.,  p.  312. 
i Ibid.p.  303. 


corxiorations  were  opened  to  craftsmen,  and  thus 
the  civic  liberties  did  not  at  all  suffer;  while  on 
the  continent  the  craftsmen  were  aided  by  the 
sovereigns  to  overthrow  the  guilds-merchant ; and 
this  accomplished,  the  story  of  the  horse,  who  was 
aided  by  the  man  to  overcome  the  stag,  was  played 
over  again,  with  consequences  which  might  be  seen 
in  the  different  courses  taken  by  political  freedom 
there  and  in  our  own  country. 

The  powers  possessed  by  the  guilds-merchant  in 
their  best  days  were,  in  the  words  of  Kemble,* 
“in  truth,  royal.  They  had  their  own  alliances 
and  feuds,  their  own  jimsdiction,  combs  of  justice 
and  power  of  execution,  their  own  markets  and 
tolls,  them  oivn  power  of  internal  taxation,  their 
personal  freedom  with  all  its  dignity  and  privileges, 
and  to  secure  these  great  blessings  they  had  their 
own  towers  and  walls  and  fortified  houses,  bell  and 
banner,  watch  and  ward,  and  them  own  armed 
militia.  ”t 

The  second  great  class  of  guilds  is  next  to  be 
noticed.  The  craft  or  trade  guilds,  as  their  name 
points  out,  were  societies  whose  sphere  was  limited 
to  the  workers  in  one  craft.  They  were  scarcely 
less  numerous  than  the  social  guilds ; for  m most 
towns  each  trade  had  its  guild.  The  Collegia 
opificum  of  Roman  times  have  been  by  some  re- 
garded as  the  originals  of  the  craft  guild.  It  has 
been  sux^posed,  too,  that  they  had  them  origin  in 
those  bodies  of  slave-handicraftsmen,  which  in 
royal  and  exjiscopal  bimghs  were  controlled  by 
officials  apxiointecl  by  the  king  or  bishop.  But 
most  probably  these  unions  originated  from  no 
servile  source. J Wliile  the  majority  of  the  crafts- 
men were  slaves,  the  few  freemen  who  followed 
the  various  trades  were  members  of  the  citizen 
guilds.  In  the  course  of  time  the  number  of  free 
handicraftsmen  increased  by  the  influx  into  the 
towns  of  strangers,  who  had  no  coimexion  with 
the  existing  guilds,  and  by  the  exx^ulsion  of  the 
poorer  guild  members  as  the  burgher  class  mcreased 
in  wealth  and  power.  Strife  arose  between  those 
who  held  rule  in  the  towns  and  the  numerous 
mechanic  class,  which  was  excluded  from  civic 
X^rivileges.  Combination  was  the  only  weapon 
■ndth  which  the  latter  could  hope  to  wage  a success- 
ful contest.  The  principle  was  not  new ; exainx^les 
of  it  existed  on  every  side  ; their  oxix^onents  owed 
their  x^osition  to  combination,  and  retained  it  only 
m virtue  of  them  union.  To  combine  xyRS  there- 
fore a natural  course  of  action  for  the  craftsmen. 
Their  success  was  remarkable  both  in  England  and 
on  the  Continent.  Craft  guilds  began  to  make 
their  appearance  between  the  eleventh  and  the 
thmteenth  centuries,  and  before  the  end  of  the 
fourteenth  they  had  secured  an  equal  share  m the 
government  of  the  towns,  or  had  ousted  their 
opponents  entirely. 

The  maintenance  of  the  independence  of  the 
craftsmen  against  the  wealthy  burger  class  was 
thus  the  primary  raison  d'etre  of  the  craft  guilds. 
But  when  once  firmly  established,  when  their 
struggles  had  residted  m success,  it  was  natural 
for  them  to  assume  the  control  of  the  trades 


* “ Saxons  in  England,”  vol.  ii.,  p.  312. 

+ For  a full  enumeration  of  the  powers  claimed  by  these  corpora- 
tions, see  ‘ English  Guilds,”  pp.  370 — 412,  where  will  be  found 
the  ordinances  drawn  up  by  the  guild  merchant  of  Worcester,  in 
1467. 

$ “ On  Guilds,”  &c.,  p.  50  et  seq. 
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witli  whicli  they  were  severally  connected.*  This 
they  accordingly  did,  and  were  at  a later  period 
established  in  their  assumed  powers  by  royal 
authority.  Of  these  changes  a writer  already 
quoted  saysf  : — “The  reign  of  Edward  III.,  the 
great  dawn  of  the  fine  arts  and  of  commerce,  gave 
birth  to  an  entire  re-constitution  of  the  trading 
fraternities,  which,  from  now  generally  assummg 
a distinctive  dress  or  livery,  came  to  he  called 
livery  companies.  The  alterations  under  this  re- 
constitution were  numerous.  Amongst  the  prin- 
cipal may  be  reckoned  their  change  of  name  from 
guilds  to  crafts  or  mysteries,  and  the  substituting 
for  the  old  title  of  alderman  that  of  master  or 
warden.  A more  important  change  for  the  interest 
of  the  companies  was  tlieir  being  at  this  time 
generally  chartered,  or  having  those  privileges 
confirmed  by  letters  patent,  wliich  they  had  before 
only  exercised  through  sufferance  and  on  payment 
of  their ^er?»es.” 

In  their  form  of  government  the  craft  guilds 
closely  resembled  the  social  guilds.  At  the  head  of 
each  was  an  officer  known,  as  Herbert  says,  at  first 
by  the  name  of  alderman,  afterwards  by  that  of 
master  or  warden.  The  guild  officers  were  for  the 
most  part  elected  by  the  fraternity  itself,  though 
sometimes  the  warden  was  appointed  by  the  lung, 
bishop,  or  civic  authorities.  The  two  species  of 
guild  had  many  regulations  in  common ; as,  for 
example,  the  payments  made  by  the  members,  the 
provision  for  sickness,  old  age,  and  poverty,  the 
common  religious  ceremonies,  and  the  periodical 
convivial  gatherings.  Their  intimate  connexion 
with  the  various  crafts  gave,  however,  a peculiar 
character  to  some  of  the  ordinances  of  the  craft 
guilds.  The  spirit  in  which  these  ordinances  were 
framed  was  for  the  most  part  a healthy  one.  They 
were  designed  to  supjjress  trade  frauds  ; to  ensure 
skill  and  care  in  the  workmanship  ; to  secure  the 
use  of  proper  tools ; to  j>rovide  for  the  due  re- 
muneration and  recreation,  and  the  permanent  em- 
ployment of  the  craftsmen:  to  check  injurious  com- 
petition ; in  short,  to  estabhsh  the  principle  that  the 
work  done  should  be  a credit  to  the  craft,  and 
mutually  advantageous  to  the  inoducer  and  the 
consumer.  It  must  not  be  denied,  however,  that 
some  of  the  regulations  were  conceived  in  that 
narrow  protectionist  spirit  which  only  a deeper 
knowledge  of  economic  philosophy  than  their  age 
possessed  is  competent  to  correct. 

A few  examples  quoted  from  the  old  ordinances 
themselves  might  not  be  out  of  place  here.  The 
fullers  of  Bristolj:  assign  as  a reason  for  the  for- 
mation of  their  guild,  ‘ ‘ to  put  out  and  do  away 
with  all  kinds  of  bad  work  and  deceits,  which  divers 
people  not  knoAving  the  craft  from  time  to  time  do, 
by  which  defects  the  tovm  and  craft  are  fallen  into 
bad  repute  in  many  places,  where  the  said  cloths 
are  put  to  sale,  to  the  great  reproach  and  hindrance 


* Tn  thp!  “Growth  and  Vi  is^itudes  of  Commerce  ” (p.  375),  we 
reed  : — “ The  commoner  and  more  nece-'-s  irv  trades  werj  tlie  first  to 
form  guilds;  such  were  weavers  and  clothworke' s,  furriers,  linen- 
weavers  fishmon”-ers,  tailors,  plovers,  tanners,  huteliers.  ai  d bakers. 
As  wealth  and  luxury  increased,  otlier  trades  established  guilds,  such 
as  jewellers,  cook.s.  confectioners, gold  :ind  lapestry  workers,  spectacle 
makers,  cb'Ck  and  watchmakers.  The  devotional  spirit,  as  well  as 
the  passions  anil  vices  of  the  middle  ages,  gave  rise  to  special  t'ades; 
in  this  w’ay  the  paternosterers,  or  m ikers  of  rosaries,  and  tlie  di;  e- 
cutter.s,  were  added  to  the  number  of  guilds.  'I'he  nnmbi-r  var  icd 
Ijreatlv  in  difT'rent  towns  and  couiitiif*. ; allied  ci  afi.s.  in  one  place 
united  into  a single  cnmiiany,  were  in  anotlier  snl  divided  ” 

+ “ History  of  the  Twelve  (treat  Livery  Companies,"  vol.  1.,  p.  28. 
i “ Enfjlibli  Guilds,’’  pp.  284  et  seq. 


of  the  said  craft.”  The  regulations  go  on  to 
provide  for  the  appointment  of  four  searchers,  who 
are  “ to  search  every  house  of  the  said  craft  twice 
a week,  and  oversee  aU  defects  in  the  said  cloths, 
if  such  there  be.”  Further  on  is  forbidden  a trick 
of  the  trade,  which  consisted  in  putting  a finish  in 
Bristol  upon  inferior  cloths  fulled  in  the  adjoining 
country  districts.  Wages  are  fixed  at  “ fourpence 
a-day  from  the  first  Monday  in  Lent  till  the  Feast 
of  St.  Michael,  and  threepence  a-day  from  the 
Feast  of  St.  Michael  till  the  first  Monday  in  Lent. 
It  is  also  ordained  that  servants  shall  he  engaged 
for  a year.  The  Tailors’  Guild  of  Exeter*  framed 
lengthy  ordinances  for  the  control  of  the  craft. 
They  fix  the  rate  of  wages,  and  the  time  of  holi- 
days ; regulate  the  number  of  workmen  and 
apprentices  each  master  may  have  ; insist  upon  all 
the  craftsmen  belonging  to  the  guild ; check 
irregular  trading  and  underhand  competition  ; 
jjunish  delinquents  by  fines,  the  stocks,  and  expul- 
sion ; arbitrate  between  craftsmen  and  customers, 
&c.  Thus,  a contumacious  member  is  put  in  the 
stocks  “ by  the  space  of  a day  and  a night.”  A 
craftsman  who  “ for  lack  of  cunning  ” wasted  the 
cloth  entrusted  to  him  to  he  made  into  a gown,  is 
mulcted  in  the  value  of  the  cloth. 

When  at  their  highest  point,  the  wealth  and  power 
of  the  guilds  were  considerable.  Edward  III.  was 
himself  a member  of  the  Linen  Armourers’  Guild  of 
London.  In  London  and  other  large  towns  the  guild 
nieinhers  were  sufficiently  numerous  to  form  separate 
companies  of  the  municipal  train-hands,  marching 
under  their  own  colours,  and  commanded  by  their 
own  aldermen.  Herbert  speaks  of  a contest 
between  the  members  of  two  of  the  London  livery 
companies,  in  which  there  were  five  hundred  com- 
batants on  each  side,  and  which  was  not  suppressed 
imtil  the  authorities  interfered,  and  thirteen  of  the 
ringleaders  were  executed.  The  Tailors’  Guild  of 
Exeter,  mentioned  above,  carried  on  a long  struggle 
with  the  corporation  of  that  city  in  the  reign  of 
Edward  IV.  The  royal  authority  was  inveked, 
and  the  guild  charter  was  cancelled,  hut  the  tailors 
cared  nought  for  this,  and  eventually  the  corpora- 
tion was  glad  to  come  to  an  agreement,  t 

One  point  of  contrast  between  the  old  craft 
guild  and  its  modem  analogue  the  trade-union, 
should  bo  noticed.  Trade-unions  are  societies  of 
workmen,  while  the  craft  guilds  included  masters 
and  workmen  alike.  It  is  necessary,  however,  to 
distinguish  between  the  master  of  modem  times, 
the  wealthy  capitalist  at  the  head  of  a great  con- 
cern, emplojdng  workmen  by  the  himdred  or  even 
by  the  thousand,  and  the  master  of  mediaeval 
England.  To  he  a master  it  was  necessary  to  have 
been  first  an  apprentice,  and  then  a journeyman  ; 
and  it  can  easily  be  seen  that  such  masters  would 
rarely  he  large  capitalists.  While  this  state  of 
things  lasted,  workmen  who  would  in  all  proba- 
bility become  masters,  and  masters  who  had  been 
workmen,  were  actuated  by  similar  motives,  and 
therefore  worked  together  harmoniously.  As  the 
m.'isters  became  capitalists  this  community  of  in- 
terests died  out,  and  from  the  time  of  Ehzaheth 
the  guild  declmed,  and  now  its  modem  lineal 
descendant,  the  livery  company,  has  too  often  pre- 
served little  of  the  character  of  the  j^arent  insti- 


V “ English  Guilds,"  p.  321. 
r Ibid.,  p.  312. 
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’ tution  but  its  conviviality  and  the  distribution  of 
some  antiquated  charities.* 

Hitherto  the  course  of  the  narrative  has  not 
' departed  from  the  history  of  the  English  guilds. 
A brief  notice  may  now  be  taken  of  the  guilds  of 
foreign  countries.  Dr.  E.  Brentano  thinks  that  the 
rise  of  the  continental  guilds  was  less  early  and 
more  hampered  than  was  the  case  in  England,  f He 
refers  to  the  capitularies  of  Charlemagne  and  other 
monarchs  as  proof  of  the  hindrances  thrown  in  the 
way  of  union,  and  of  the  restrictions  under  which 
such  guilds  as  were  allowed  to  exist  were  placed. 
But  there  are  various  reasons  for  supposing  that 
this  opposition  was  at  any  rate  but  of  a temporary 
character.  At  Ravenna  a fishers’  guild  existed  as 
early  as  943.  The  Easterlings  or  steel-yard 
merchants  of  London  were  a band  of  foreigners 
who  carried  on  the  trade  between  England  and 
the  Baltic  countries,  and  they  had  their  guild, 
Herbert  says,  of  older  date  than  the  Cnihten  Guild 
of  London,  already  mentioned.!  It  is  the  more 
probable  supposition  that  this  guild  of  the  Easter- 
lings was  not  a copy  of  a Saxon  institution,  but  a 
resort  to  a practice  with  which  its  members  were 
already  familiar.  Amongst  the  Teutonic  nations 
of  the  Continent  especially,  the  guild  was  a 
prominent  institution,  prominent  by  the  numerous 
guilds  which  existed,  and  also  by  the  power  to 
which  they  attained.  Thus,  in  1130,  the  Hezlagh, 
or  Great  Guild  of  Sleswig,  went  so  far  as  to  put  to 
death  Nicholas,  King  of  Denmark,  in  revenge  for 
the  murder  of  their  alderman,  Duke  Canute.  The 
Merchant  Guild  of  Cologne  was  of  noted  strength, 
and  fought  strenuously  and  successfully  for  the 
liberties  of  their  town  against  both  aristocratical 
and  ecclesiastical  authority.  As  further  examples, 
it  will  be  sufEcient  to  mention  the  facts  that  no  less 
than  twenty-five  Silesian  towns  furnished  members 
to  a great  Tailors’  Guild ; and  that  the  German 
cutlers  formed  four  great  fraternities,  which  had 
Niimberg  for  their  centre,  and  whose  ramifications 
extended  all  over  Germany,  and  even  into  Cour- 
land  and  Livonia. § In  proof  of  the  rapid  develop- 
ment of  industry  at  this  period,  particularly  in 
metals,  I venture  to  quote  the  following,  though 
somewhat  of  an  episode. 

It  is  recorded  that  there  were  in  1104  sword 
cutlers  in  Magdeburg,  Strasburg,  and  the  Nether- 
lands, who  also  made  breast-plates,  shields,  and 


* T.  he  trad  s companies  of  London,  s^venty-foiir  in  number,  were 
the  basis  of  the  municipal  and  subsequently  f>f  the  parbanieritary 
repres 'Dtafion,  for  the  bu'  gesses  were  at  first  exclusively  confined  to 
the  members  of  the  various  trades’  companies.  The  following  is  the 
London  list  at  the  present  day,  a few  having  become  extinct  since 
^e  middle  ages:  Apoihe* avies,  Aimourers  and  Braziers,  Bakers, 
Barbeis,  Basketmakers,  Blacksmi'hs,  Bo’  yer.'<  Brewei’S  Broderers 
Butchers.  Cymen,  Carpenters,  ( lookwnrkers,  Clothworkers,  Coachl 
makers,  atui  Coaclyharnessmaker.s,  Cooks,  Coopers,  Cordwainers, 
Curriers,  Cutlers,  Distillers,  Drapers,  Dyers,  Fanmakers,  Farriers 
Feltmakers,  Fishmongers,  Fletchers,  F unders.  Framework-knitters 
Fnirerers,  Girdlers,  Glass-sellers,  Glazier.s,  Glovers,  Gold  and 
Silver  U ire-drawers  Goldsmiths,  Greers,  Gunmakers,  Haber- 
(lashers,  Horners,  InnholdersS,  Ironmongers  Joiners,  Leather-sellers 
Long-bow  Stringmakers,  Lorimers,  Makers  (f  Playing-cards’ 
Masons,  Mercers,  Merchant-tailors,  Musicians,  Needleniakers’ 
Painters  (otherwise  Painter-stainers),  Pattenmakers,  Pewterers’ 
Plasterers,  Plumbers,  Poulterers,  Sadlers,  Salters,  Sciiv.ners’ 
Shipwrights,  Skinners,  Spectacle-makers,  Staiioners  Tallow- 
chandler.s.  Tilers  and  Briek'ayers,  Tinplate- workers,’  Turners 
Uph  Iders,  Vintners,  Wa.v  chandlers,  Weavers,  Wheelwrights’ 
Woolnien.  Of  these,  twelve,  from  their  superior  importance,  are 
known  as  the  “ Great  Livery  Companies  ” They  are  the  Mer.  ers 
Grocers,  Drapers,  Fishmongers,  Goldsmiths,  Skinners,  Merchant’ 
tailors,  Haberdashers,  Salters,  Ironmongers,  Vintners,  and  Cloth- 
■workf-rs. 

t “ On  Guilds,”  &c,,  pp.  11  H spq. 

f Twelve  Great  Livery  Companies,"  vol.  1.,  p.  10. 

\ On  Guilds,”  &c.,  p.  70. 


helmets  ; in  1285  there  were  in  Nuremberg,  gold- 
smiths, blade-forgers,  cutlers,  sword-cutlers,  and 
girdlers.  The  most  able  smiths  were  to  be  found 
in  Styria  and  Solingen;  and  in  1392  it  was  reported 
that  there  was  a depot  of  Styrian  iron  goods  in 
Bremen,  whence  they  were  exported  to  Russia  and 
Prussia.  In  1368  the  smiths  alone  formed  15  out 
the  17  guilds  that  were  in  Augsburg.  The  lock- 
smiths were  highly  distinguished  for  their  excellent 
workmanship  in  door-keys,  clasps,  knockers,  and 
rads,  such  as  are  still  to  be  seen  on  the  church- 
doors  at  Nuremberg,  Augsburg,  and  Freiberg. 
Windlass-makers  appeared  in  Augsburg  in  1453  as 
a pecxdiar  department  of  smiths,  and  coppersmiths 
in  1363.  These  latter  appeared  in  Nuremberg  ia 
1386,  in  which  town  we  also  find  wire-workers 
and  braziers  in  1321;  in  1328  workers  in  tin;  in 
1360  coiners  and  vsdre-drawers ; and  in  1370 
needle-makers.  In  Breslau,  as  well,  we  find 
needle  and  pin  makers  in  1390.  Bell-founders 
and  great  gun  makers  had  their  chief  seats  in 
Augsburg  and  Nuremberg.  In  1399  Hugo,  of 
Nuremberg,  cast  in  Aug.sburg  an  alarm-bell  of  40 
cwt.,  and  in  1469  Nicholas  Hilger  cast  great  bells 
in  Freiberg.  Heavy  artdlery  was  ab’eady  known 
in  1356,  and  in  1372  the  council  of  Augsburg 
ordered  the  casting  of  20  cannon.  Gunners 
appeared  in  Nuremberg  in  1403.  In  this  town 
there  were  also  peculiarly  skdful  brass  and  copper 
smiths,  and  metal  founders,  who,  as  Peter  Viseber, 
for  example,  executed  the  most  magnificent  works 
of  art.  These  crafts,  indeed,  were  early  known  in 
Germany,  proof  of  which  exists  in  the  renowned 
brazen  gates  of  Augsburg,  Mentz,  and  Hildesbeim, 
which  belong  to  the  eleventh  and  twelfth  centuries. 
Gold  and  silver  smiths  appeared  likewise  in  the 
time  of  Charlemagne,  and  in  Henry  I.’s  reign  there 
lived  an  exceedingly  clever  goldsmith  at  Mentz. 
The  gold  plates  adorned  with  jewels  on  the  old 
manuscripts  of  the  Gospels  were  also  the  work  of 
goldsmiths ; and  in  the  thirteenth  century  there 
were  found  in  use  amongst  the  knights  and  their 
ladies  costly  clasps  and  gii-dles,  and  harness  for 
their  horses,  richly  ornamented  with  gold  and 
silver.  In  Augsburg,  in  1276,  goldsmiths  were 
employed  in  the  mints,  and  in  1370  there  were  11 
masters  of  this  craft  in  Nuremberg.  In  Vienna 
they  appear  for  the  first  time  in  1350.  Artisans  of 
this  craft,  too,  prepared  the  most  artistic  and 
valuable  church  utensils,  some  of  which  are  stiU 
preserved  in  the  treasuries  of  Berlin,  Vienna,  and 
Mimich.  Besides  these,  it  is  said  that  there  were 
in  Nuremberg,  in  1373,  diamond-polishers  ; in 
1383  silver-melters ; in  1387,  gold  and  silver 
burnishers;  in  Breslau,  in  1470,  gold-beaters;  and 
in  1324,  in  Augsburg,  tin-workers.  Germany  was 
at  that  time  rich  in  the  precious  metals,  which 
were  abundantly  supplied  by  the  mines  of  Freiberg 
and  Schneeberg. 

To  resume.  Though  less  important,  the  guilds 
are  still  numerous  amongst  the  Latin  nations  of  the 
Continent.  The  town  of  Montreuil,  in  Picardy, 
had  an  ancient  gueude  (guild)  as  early  as  the 
eleventh  century,  and  in  1126  Louis  VI.  granted 
a charter  to  the  (iuild  of  St.  Riquier,  in  Ponthieu. 
Herbert*  tells  us  that  the  guilds  were  much 
encouraged  by  Louis  VII.  and  other  French,  kings, 
“as  a check  to  the  insolence  of  their  over- 
grown vassals,  the  dukes  and  counts,  &c.,  and  to 

® “ Hiktory  of  the  Twelve  Great  Livery  Companies,”  p.  21.  ; 
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protect  sucli  subjects  as  beld  of  the  latter  from 
tbeir  extravagant  powers.”  To  such  an  extent 
was  tbe  guild  system  carried  tbat  Paris  alone  is 
said  to  have  had  more  than  fifty  guilds.  In  Italy 
it  has  been  already  mentioned  that  there  was  a 
Fishers’  Guild  at  Eavenna  as  early  as  the  first  half 
of  the  tenth  century ; and  as  to  their  numbers,  we 
learn  that  there  were  seven  trade  guilds  at  Pisa  ; 
eighteen  at  Bergamo;  twenty-one  at  Florence; 
and  twenty-six  at  Bolog;na.* 

The  continental  guilds,  especially  those  of  Ger- 
many, seem  to  have  come  down  to  a considerably 
later  time  than  did  their  English  congeners.  In 
France  the  guilds  were  finally  overturned  by  the 
Eevolution  of  1789,  while  “ in  Germany  several 
bureaucratic  enactments  brought  them  piecemeal 
to  death,  and  the  last  remnants  were  destroyed  by 
the  North  German  Industrial  Code  of  1869. ”f 
The  following  passage,  extracted  from  the  report 
of  Mr.  Crowe,  the  British  Consul  in  Saxony,  has 
an  interesting  bearing  on  the  guild  system  of  that 
country.  “ In  Saxony  the  domestic  as  distin- 
guished from  the  factory  system  was  longest 

preserved In  no  country  was  the  corporate 

spirit  of  the  earlier  times  more  instinct  with  life, 
and  nowhere  was  it  found  more  difficult  to  com- 
pass the  abolition  of  the  guilds.  Till  ten  years 
ago  there  was  scarcely  a man  of  any  craft  who  did 
not  necessarily  belong  to  a guild ....  The  measures 
which  really  undermined  the  guilds  were  passed 
to  facilitate  the  establishment  of  factories ; the 
causes  which  precipitated  their  fall  were  the  con- 
struction of  railways,  the  consequent  extension  of 
markets,  and  the  demand  for  cheaper  and  better 
wares.  As  the  factory  system  expanded,  the 
guilds  shrank,  and  the  population  outgrew  the  old 
and  stationary  corporations.  From  1840  to  1850 
the  factory  system  arose.  From  1850  to  1860  the 
guilds  languished.  In  1861  they  ■were  abolished 
by  law.” 

Closely  connected  -with  the  subject  of  the  guilds 
is  that  of  their  modem  analogues — the  trade- 
unions.  Enough  has  been  already  said  to  show 
that  the  principle  and  practice  of  labour-combi- 
nations is  not  in  itself  the  novelty,  dangerous  or 
beneficial,  which  it  is  sometimes  asserted  to  be. 
As  a national  institution  this  is  one  of  our  oldest ; 
and  if  for  a time  it  fell  into  desuetude,  the  present 
century  has  ■\vitnessed  its  re-vival  with  a new 
power  and  a promise  of  long-lived  vitality.  Like 
their  mediaeval  forerunners,  trade-unions  are 
societies  which  have  a double  object,  to  pro'vide 
regulations  for  some  one  branch  of  trade,  and  to 
form  amongst  its  members  a mutual  benefit 
society.  It  is  the  union  of  these  two  objects, 
declared  incompatible  by  the  opponents  of  the 
system,  which  has  given  an  opportunity  for  much 
of  the  -rituperation  cast  upon  the  institution.  But 
that  such  a union  has  heretofore  existed,  the 
statutes  of  every  craft  guild  prove  ; and  that  such 
a union  has  not  been  as  pernicious  as  its  enemies 
predict  that  it  must  necessarily  be,  is  proved  by 
the  longevity  of  the  old  guilds,  and  by  the  har- 
mony which  long  existed  between  the  masters  and 
men  of  the  crafts  thus  united. 

As  England  was  the  birthplace  of  the  guild,  so 
it  has  been  of  the  modem  association,  and  the 
scone  of  its  most  extensive  development.  It  was 


* “ Growth  and  Vicissitudes  of  Commerce"  (J.  Yeats),pp.  169,  375. 
“ On  Guilds,"  &c.,  p.  100. 


an  aggravation  of  the  circumstance  which  more 
than  any  other  contributed  to  the  dechne  of  the 
craft  guilds,  that  gave  rise  to  the  trade-unions. 
As  already  sho-im,  the  gro-wing  power  of  the  capi- 
talist rendered  it  impossible  for  the  craft  guild  to 
exist  in  its  original  form.  Contrary  to  old  custom 
and  legislation,  masters  ceased  to  be  men  who  had 
passed  through  the  grade  of  apprentice  and 
journeyman.  The  rise  of  the  cotton  manufacture, 
the  employment  of  steam-power,  and  the  intro- 
duction of  costly  machinery,  made  the  possession 
of  a large  capital  stiU  more  indispensable  to  the 
master.  Prices  of  all  commodities  had  risen,  while 
wages  had  relatively  fallen.  Labour  was  no 
longer  the  coadjutor,  but  rather  the  bond-servant 
of  capital.  The  more  intelligent  of  the  town 
populations  began  to  perceive  the  power  of 
resistance  which  combination  would  give  them. 
Some  fimds  they  had,  collected  for  mutual-assur- 
ance purposes,  for  friendly  societies  are  of  older 
date  than  trade-unions.  The  first  efforts  of  the 
new  unions  were  directed  against  the  violation  of 
the  Act,  5 Ehzabeth  c.  4,  which  limited  the  num- 
ber of  journeymen  and  apprentices  each  master 
was  allowed  to  keep.  It  was  only  at  a later  period, 
when  they  felt  their  power,  that  trade-unions 
began  to  frame  regulations  relative  to  wages,  ho'urs 
of  laboiu-,  &c.,  and  to  organise  strikes  as  a means 
of  attaining  their  ends.* 

Two  generations  ago  trade-unions  were  scarcely 
kno-v\Ti.  Amongst  the  earliest  were  those  formed 
by  the  clothworkers  of  Leeds,  m 1802  ; by  the  ship- 
■v\nights  of  Liverpool,  at  the  close  of  the  eighteenth 
century ; and  Ijy  the  hatters,  at  a somewhat  earlier 
date.  In  their  infancy  they  were  illegal,  and  were 
compelled  to  carry  on  their  operations  under  the 
guise  of  friendly  societies,  in  order  to  evade  the 
provisions  of  the  Act  against  combinations  of 
workmen  (39  & 40  Geo.  III.  c.  106).  In  1824  they 
received  partial  legal  recognition,  which  has  been 
still  further  extended  by  recent  legislation.  In  the 
last  twenty-five  years  their  development  has  gone 
on  with  extraordinary  rapidity.  The  Fortnic/htly 
JRevieiv  of  December,  1867,  says  : — “ Trade- 
unions  are  already  a distinct  power  in  the  state, 
and  are  rapidly  advancing  to  a foremost  place 
amongst  national  institutions.  Nearly  2000  of 
these  are  now  spread  over  the  kingdom,  ramifj-ing 
through  every  county,  and  ensconced  in  every  town 
and  almost  every  trade.”  Since  this  was  -written 
the  movement  has  extended  to  the  agricultural 
labourers.  But  not  only  are  these  societies  be- 
coming truly  national ; some  are  forming  inter- 
national connections,  and  others  are  likely  to  follow 
the  load  thus  set.  The  International  Working 
Men’s  Association  was  avowedly  formed  "with  the 
object  of  uniting  the  labourer  and  artisan  classes 
in  every  country,  for  the  purpose  of  mutual  aid  in 
case  of  need.  The  association,  under  its  present 
leaders,  has,  however,  assumed  rather  a political 
than  an  industrial  character,  and  as  such  has  no  con- 
nection with  our  subject. 

Accepting  the  existence  of  the  institution  as 
an  undeniable  and  potent  fact,  it  will  be  suf- 
ficient for  our  purpose  to  point  out  that  there  are 
not  a few  particulars  in  which  trade-unions  might 
learn  a useful  lesson  from  the  old  craft  guilds. 
They  might  more  closely  imitate  their  scrupulous 


* “ On  Guilds,"  Ac.,  pp.  100  et  seq. 
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avoidance  of  acts  of  illegality  ; they  might  exhibit 
a little  more  of  that  charitable  spirit  of  the  old 
guilds,  which  looked  beyond  the  immediate  in- 
terests of  their  own  fraternity ; they  might  con- 
nect themselves,  as  their  predecessors  did,  with 
works  having  for  their  object  intellectual  and 
moral,  as  well  as  material  advancement ; and  last, 
but  not  least,  they  might  emulate  their  zeal  for 
the  doing  of  honest,  man-like  work,  and  for 
the  checlong  of  fradulent  tricks,  too  common  in 
every  trade.  Mr.  Holyoake  has  well  said  in  a 
letter  to  the  Pall  Mall  Gazette,  dated  July  4th, 
1870: — “We  have  strikes  against  receiving  low 
wages.  There  are  no  strikes  against  doing  bad 
work.  All  over  the  land  a good  deal  of  work  is 
executed  so  shabby,  so  bungling  or  dishonest,  that 
it  is  a degradation  to  be  connected  with  it.  If  it 
was  known  that  a unionist  was  a more  reliable 
workman  than  any  other,  that  he  could  be  de- 
pended on  to  do  good  work,  and  could  not  do 
bad,  that  he  put  his  character  into  his  work,  a 
unionist  would  be  the  most  popular  of  work- 
men, and  wages  would  stand  higher  than  any 
comliination  could  raise  them.  It  ought  to  be 
impossible  for  employers  to  find  men  who  will 
execute  any  shabby  work.  It  is  a sort  of  crime 
against  the  honour  of  industry,  a fraud  by  con- 
nivance upon  the  purchaser.” 

From  the  foregoing  matter  it  may  be  learned 
how  the  guilds  originated ; how  they  became  in- 
fiuential,  and  to  some  extent  what  vicissitudes 
they  underwent.  Let  us  now  inquire  further  into 
their  leading  characteristics,  and  the  causes  of 
their  dechne,  internal  and  external,  that  we  may 
be  able  to  form  rational  conclusions  as  to  their 
present  and  future  usefulness  under  circumstances 
varying  from  those  of  the  past. 

The  names  assigned  to  the  several  guilds  did  not 
always  clearly  designate  the  occupations  of  the 
i members ; and  some  guilds  seem  to  have  been  of  a 
! very  composite  character.  They  assumed  occa- 
sionally forms  and  functions  dependent  on  social 
phenomena  affecting  their  inner  as  well  as  their 
I outer  hfe.  The  epithets  “ religious  ” and  “ social  ” 
guild  must  be  regarded  as  terms  convenient  for  use 
: amongst  ourselves  rather  than  as  invested  with 

ancient  historical  significance.  In  the  writs  of 
Richard  II.  the  social  guilds  are  spoken  of  as 
“guilds  and  brotherhoods;”  the  craft  guilds  as 
“ mysteries  and  crafts.”  Among  the  members  of 
the  latter  the  expression  “craft”  and  “ crafts- 
I man  ” was  the  one  most  commonly  used. 

I Characteristic  of  all  the  guilds  was  primarily 
self-government,  and  next  orgardsation  for  the 
attainment  of  security  and  progress,  as  these  were 
I then  understood  and  interpreted.  In  coimection 
with  their  administration  we  find  conservatives  and 
innovators ; and  usually  a party  favouring  the  one 
j or  the  other  as  the  interests  of  the  present  or  the 
ji  future  prevailed.  That  these  interests  would  not 
j always  be  equitably  adjusted  we  might  naturally 
I suppose ; yet  the  discords  that  ensued  between 
I them  ought  not  to  have  been  so  long-lived  or  so 
virulent  as  they  were  m the  middle  ages.  In  M. 
Montalembert’s  “Monks  of  the  West”  Ave  find 
j the  sunny  side  of  the  pictm-e ; iu  M.  Levassem-’s 
“History  of  the  Working  Classes  in  France,”* 

I * See  tome  i.,  livrc  iii.,  chapitre  vi.,  “ Querelles  entre  certains 
metiers,”  pp.  263 — 284.  Tome  ii.,  livre  v.,  chapitre  iv.,  “ Abus  des 
corps  de  mdtiers  et  des  eonfiferes,”  pp.  77—105;  see  also  livre  vi. 
chapitre  ii.,  “ Les  rdelcments  de  Colbert,”  pp.  167—195.  ’ 


a work  crowned  by  the  Academie  des  Sciences 
morales  et  puUuques  in  1859,  the  reverse.  But  the 
most  notable  feature  in  their  administration  is  that 
of  Service,  as  opposed  to  self-assertion.  The 
members  entered  into  a bond  of  mutual  service ; 
and  masters  and  men  passed  through  prescribed 
forms  and  periods  of  servitude  as  ajiprentices  and 
journeymen  before  appealing  as  producers,  in  an 
individual  or  a corporate  capacity,  to  the  com- 
munity at  large.  Length  of  service  conferred 
privilege,  and  was  generally  accompanied  by  dis- 
tinction. Great  care  was  taken  to  implant  in  the 
mind  of  every  craftsman  notions  of  duty,  Avhile 
questions  of  right  were  for  the  most  part  left  to 
the  decision  of  the  guild. 

Again.  Guilds  were  co-operative  associations, 
in  the  best  sense  of  the  term ; and  very  successful 
in  promoting  harmony  amongst  the  members,  as 
well  as  in  upholding  the  dignity  of  the  craft. 
‘ ‘ Brethren  and  sistren’  ’ lived  and  labom’ed  together, 
did  many  works  of  charity,  and  the  former  as 
craftsmen  left  behind  them  masterpieces  of  skill. 
In  those  days  an  artisan  could  attain  to  other 
distinction  than  a high  rate  of  wage ; his  name  was 
inscribed  on  the  guild-roll,  and  perhaps  emblazoned 
in  the  guildhall  as  a brother  and  a master.  Thus 
m the  guild  records  there  was  longevity  ; and  no 
small  degree  of  fame  might  be  won  by  honest 
merit. 

In  proportion  as  this  family  feeling  declined,  the 
guild  deteriorated,  and  at  the  core.  Numbers  be- 
came the  test  of  strength.  Combinations  were 
entered  uito  for  purposes  of  compulsion.  Political 
and  religious  strife  ensued ; and  then,  as  now,  it 
was  proved  that  associations  are  more  potent  for 
evil  than  for  good.  The  guilds,  no  doubt,  were  the 
origin  of  the  Rhenish  and  the  Suabian  Leagues, — 
through  their  affiliations, — and,  finally,  of  the 
great  Hanseatic.  How  close  was  the  connection 
between  them  can  never  be  known,  until  after  the 
completion  of  the  pubhcation  of  the  archives  of  the 
last,  now  in  progress. 

Lastly.  In  their  best  day,  too  much  reliance  was 
probably  placed  by  the  members  of  the  giiilds  on 
their  collective  rather  than  on  their  individual 
efforts.  As  the  seminal  principles  of  mtegrity  and 
trath  germinate  in  the  breasts  of  single  members 
of  a community,  so  progress  has  mostly  its  starting 
point  in  the  strong  will  of  some  one  man,  whose 
intiutions  and  whose  sense  of  duty  command 
respect  and  insure  him  followers.  In  the  adminis- 
tration of  the  affairs  of  the  giulds,  we  meet  with 
instances  of  repression  as  well  as  of  promotion. 

Several  external  causes  contributed  to  the  decay 
of  the  guilds.  Periods  of  peace  Avere  followed  by 
plenty  and  the  spread  of  domestic  industry.  A 
knoAvledge  of  facts  increased,  physical  phenomena 
began  to  be  observed,  science  revived,  men 
travelled  more,  language  improved,  the  use  of  the 
compass  was  introduced,  gunpoAvder  Avas  invented 
and  the  art  of  printing.  This  last  afforded  the 
means  of  intercommunication  not  only  among 
distant  nations,  but  betAveen  periods  of  time  the 
most  remote.  Within  three  or  fom-  centuries  a 
thousand  signs  of  progress  appeared  ; finally  there 
came  the  application  of  steam  as  a motive  power, 
and  thenceforward  mental  labour  Avas  brought 
into  competition  Avith  manual  labour. 

Prior  to  this  period,  handicrafts  existed  in  almost 
every  household.  To  man  had  been  assigned  from 
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time  immemorial  the  tasks  of  providiag  shelter, 
fuel,  and  food ; to  woman  the  furnishing  of  cloth- 
ing and  the  preparation  of  meals,  with  other 
domestic  duties.  Steam  led  to  the  development  of 
the  factory  system,  depending  on  division  of 
labour,  and  on  a long  series  of  processes  for  the 
completion  of  products  once  the  work  of  a family. 
Since  then  women  have  almost  lost  their  natural 
share  in  the  responsibihties  of  earning  a Livelihood;  ^ 
they  have  ceased  to  spin  or  to  make  garments,  and 
men  to  weave;  but  in  relegating  to  machinery 
then-  monotonous  and  often  ill-remunerated  toil, 
they  have  either  risen  in  the  moral  and  social  scale, 
or  have  failed  to  do  so  from  causes  ultimately 
amenable  to  control.  Through  an  alteration  in 
the  conditions  of  production,  manual  effort  has 
been  in  a great  measure  superseded  by  mechanical 
and  chemical  skill,  the  result  of  mental  labour’. 
Hand-work  has  become  head-work;  the  former 
has  declined  and  the  latter  improved  in  pecuniary 
value.  To  the  latter,  therefore,  the  attention  of 
every  worker  in  the  community  must  now  be 
turned.  This  brings  us  to  the  practical  irortion  of 
our  subject,  the  agency  of  the  guilds  on  the  future 
training  of  workmen  and  workwomen. 

As  we  have  already  seen,  the  craft  guild  did, 
aforetime,  largely  take  charge  of  industrial  educa- 
tion. This  v\ras,  indeed,  its  first  care.  Apprentices 
were  regularly  em’olled,  and  provision  was  made 
for  them  instruction.  Joimneymen  likemse  were 
constrained  to  improve  themselves  in  the  mysteries 
of  their  craft.  What  would  be  called  examinations 
in  our  day,  were  periodically  held  m different  parts 
of  the  country,  and  frequently,  too,  comparisons 
were  instituted  between  the  work  of  native  artisans 
and  of  foreigners,  not  always  to  the  advantage  of 
the  former.  Many  of  our  Grammar-schools  owe 
their  existence  to  the  guilds,  and  higher  institu- 
tions profited  by  their  liberality.* 

Such  work  has  of  late  years  been  sadly  neglected, 
if  not  wholly  abandoned ; yet  surely  it  ought  not 
to  be.  Aid  is  required  from  every  quarter  to  render 
labour  more  productive.  To  make  it  so  com- 
merciall}^  the  labourer  should,  as  before,  be 
trustworthy,  intelligent,  and  skilful;  none  of  these 
qualities  are,  however,  innate.  He  must  be  well 
trained  while  young,  and  self-taught  or  fm’ther 
taught  later  in  life.  Good  schools  may  be  erected 
by  the  State,  and  the  Science  and  Art  Depariment 
may  continue  its  noble  exertions,  supported  by 
Working-men’s  Colleges,  Mechanics’  Institutes, 
and  other  voluntary  efforts ; but  there  is  still  a 
want  of  strictly  technical  training,  that  can 
perhaps  only  be  met  by  the  establishment  of  Trade 
Schools  in  the  principal  centres  of  industry  in  orir 
country — the  whole  appertaining  to  and  ramif  jing 
from  a Technological  and  Trade  University  belong- 
ing to  the  metropolis.  Is  there  not  work  here  for 
the  guilds,  and  a suitable  investment  for  some  of 
their  funds  ? 

Manufacturers  and  other  large  employers  do  not 
see  their  way  to  tuiTiing  workshops  into  places  of 
study ; although  they  arc  quite  willing — m'any  of 
them — to  admit  that  an  increased  knowledge  of 
raw  material  and  of  labour  pi'ocesscs  is  essential  to 
our  national  prosperity.  In  this  state  of  things 
the  Society  of  Arts  comes  forward  to  conthiue  the 
course  initiated  by  the  guilds  of  old,  and  through 
a carefully  devised  system  of  exainmations,  to  pro- 


vide for  the  easy  co-operation  of  their  successors 
or  representatives  around  us.  It  asks  no  questions 
relative  to  grdld  or  trade-union,  but  says,  virtually; 
“ If  there  be  anywhere  in  our  sheds  or  workshops, 
our  laboratories,  or  our  foundries,  a Stephenson 
or  a Brunei,  a Whitworth,  or  a Fairbaim,  a Da'vy, 
or  a Faraday,  struggling  and  concealed,  let  him 
come  forward,  and,  at  little  cost  to  himself,  his 
worth  shall  be  made  known.  We  recognise  every 
order  and  every  grade  of  merit,  be  it  that  of  the 
operative,  the  foreman,  or  the  manager,  and  are 
ready  to  give  to  each  the  stamp  of  validity.” 

In  thus  giving  scope  to  natural  genius,  and 
offering  a fair  field  to  individual  industry,  there  is 
both  justice  and  generosity.  The  level  of  social 
mediocrity,  which  some  are  anxious  to  maintain, 
may  be  occasionally  disturbed,  but  the  whole  com- 
mmiity  will  thereby  be  benefited.  Among  a multi- 
tude subsisting  by  labour  there  will  always  be 
yoimg  and  old,  skilled  and  unsldlled,  men  of 
character  and  men  of  no  character ; and  these  in- 
equahties  of  condition  will  assert  themselves  peace- 
ably or  otherwise,  as  circumstances  may  dictate. 
Through  the  examinations  of  the  Society  of  Arts* 
an  opportunity  is  afforded  for  every  man  of  worth 
to  vindicate  his  claims ; they  must,  then,  be  in- 
valuable alike  to  employers  and  employed,  and 
deserve  the  hearty  support  of  the  one  and  the  other. 
The  subjects  they  embrace  are  those  referred  to  in 
the  Census  of  1861,  vol.  iii.,  p.  30,  as  the  basis  of 
the  industrial  di’visions  of  the  population — materials, 
machinery,  processes,  products.  The  distinctions 
they  offer  are  no  mean  ones ; but  still  the  chief 
som’ce  of  satisfaction  must  ever  be,  to  young  and 
old,  the  “mens  sibi  conscia  recti,'”  the  consciousness 
of  having  done  our  duty. 


DISCUSSION. 

Mr.  Lawrence  thought  it  would  not  he  uninteresting 
for  them  to  know  that  a few  of  the  City  companies  did 
still  exercise  very  great  trade  powers.  The  Goldsmiths’ 
Company,  for  instance,  had  the  sole  power  of  marking 


® The  Society  of  Arts  published,  some  time  ago.  Reports  on  the 
Condition  of  the  Industi  ial  Classes  on  the  Continent.  It  appears  to 
me  that  an  immense  service  would  be  rendered  to  tlie  cause  of  in- 
dustrial education,  and  generally  to  that  of  the  organisation  and  the 
elevation  of  labour,  were  the  government  to  publish  in  a cheap  and 
accessible  form  the  essay  of  Dr.  W.  Farr,  on  the  new  classification 
of  the  people  according  to  their  employments  (Appendix  to  the 
Report  on  the  Census  of  18B1,  pp.  225 — 233).  This  seems  the  more 
desirable  since  we  may  expect  the  Census  of  1871  shortly,  and  hope 
to  see  in  it  the  principles  of  that  classification  fully  carried  out. 
While  on  this  point  let  me  draw  attention  also  to  vol.  vi.,  from  the 
Report  on  the  Paris  Universal  Exhibition,  1867,  containing  the  re- 
turns relative  to  the-New  Order  of  Merit.  At  page  5 of  this  unique 
and  most  valuable  record  we  read: — “Art.  30  A distinct  order  of 
reward  is  instituted  in  favour  of  the  persons,  establishments,  or  locali- 
ties which,  by  a special  organisation,  or  special  institutions,  have  de- 
veloped a spirit  of  harmony  among  all  those  co-operating  in  the  same 
work,  and  have  presided  for  the  material,  moral  and  intellectual 
well-being  of  the  workmen.  These  rewards  consist  of  ten  prizes,  of 
the  total  value  of  100,000  francs  (£4,000)  and  twenty  honourable 
mentions.  One  grand  prize  of  100,000  francs  may,  in  addition  be 
awarded  to  the  person,  establishment,  or  loc  lity,  distinguished 
under  this  head  by  a very  e.vceptional  superiori  y.”  Fuither  efforts 
in  this  direction  maybe  found  in  No.  2,  of  the  Reports  of  H.M. 
feoretaries  of  Embassy  and  L' gation  for  1 70;  an  ',  naworkbyihe 
author,  the  Hon.  T.  L.  Hovell-Thurlow,  under  the  title  of  “ Trade- 
unions  Abroad,  and  Hints  for  Home  Legislati  m,”  reprinted  from  a 
report  on  the  Amsterdam  Exhibition  of  Domestic  Economy  for  the 
Working  Classes.  Every  line  in  that  valuable  document,  from 
p.  2011—247,  deserves  the  most  attentive  study.  From  “ Uas  Gewer- 
hewesen  im  Koenigreiche  Bayern,  diesseits  des  Rheins  ” (1.859),  I 
have  jirepared  brief  digests,  showing  the  action  ol  the  German 
Legislature  on  matters  relating  tote,  hnical  training  ; e.g.,  enumerat- 
ing the  duties  of  masters  towards  apprentices:  the  requirements  of 
the  State  with  regard  to  these; -the  po  ition  of  a journeyman 
mechanic  or  artisan,  *fcc.,  &c.,  but  have  omitted  them  for  want  of 
time  and  space.— J.  Y. 


* “History  of  the  Twelve  Great  Livery  Companies,”  vol.  ii. 
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gold  and  silver ; the  Fishmongers’  Company  of  inspect-  i 
ing  fieh;  and  the  City  Corporation,  wishing  lately  to  t 
obtain  greater  powers  of  inspecting  the  quality  of  the  c 
fish,  found  that  they  could  not  obtain  the  necessary  1 
power,  and  had  to  apply  to  the  Fishmongers’  Company  t 
to  help  them  in  the  matter,  and  it  was  ultimately  agreed  f 
that  six  additional  inspectors  should  be  appointed  by 
them  to  exercise  the  requisite  supervision.  Until  very 
recently  the  Stationers’  Company  possessed  the  sole  j 
power  of  publishing  almanacs.  Of  other  companies,  the  ^ 
Painters  and  Stainers  held  peculiar  privileges  as  to  j 
the  carrying  on  the  trade  within  the  City,  and  although  ^ 
I that  was  wholly  abolished  now,  it  still  possessed  large  j 
j privileges.  It  was  the  old  rule  that  all  painters  should  j 
’ be  members.  Amongst  artists,  Hogarth  and  Holbein  ^ 
' had  belonged  to  that  company,  and  recently  some  of  our 
; modern  artists  had  joined  the  company,  being  anxious  j 
li  to  consecrate  their  talents  to  this  guild.  Of  other  guilds  ^ 
of  ancient  date,  it  must  be  borne  in  mind  that  the  pro-  j 
i fession  of  the  law  was  really  a close  guild.  Barristers  , 
I had  the  sole  and  entire  power  of  an  appeal  to  the  judges,  ^ 
I or  saying  who  should  be  permitted  to  plead,  and  of  pre-  ■ 
! venting  a man  pleading.  He  might  mention,  as  to  . 
other  ancient  companies,  that  the  Skinners  and  . 
Merchant  Tailors,  which  were  of  ancient  date,  never  ^ 
used  to  meet  without  quarrelling,  the  question  being  . 
whether  the  Skinners  or  theMercantTailorshadthe  right  . 
( of  precedence.  They  applied  to  the  Court  of  Aldermen 
; two  or  three  centuries  ago  about  it,  and  it,  alter  hearing  a 
long  discussion,  decided  that  the  Merchant  Tailors  should 
give  to  the  Skinners’  Company  everj’'  jmar  a dinner  and 
; vies  versa,  and  that  the  Merchant  Tailors  should  appear 
first  in  the  list  in  the  odd  year  and  the  Skinners  first  in 
I the  even  years,  or  vice  versa,  he  forgot  which,  and  so  it 

i is  printed  in  the  almanacs,  even  to  the  present  time,  one 

; being  first  one  year  and  the  other  the  next.  And  the 
' dinner  still  continues,  so  that  this  decision  of  300  years 
ago  had  the  effectof  creating  peace  between  them,  for  now 
no  two  companies  in  the  City  worked  more  in  harmony. 
Then  among  the  corporations  recently  established,  which 
' had  special  powers  regarding  trade,  might  be  mentioned 
!'  that  of  the  apothecaries,  which  had  also  the  power  con- 

I ferred  upon  it  by  Parliament  of  licensing  those  who 

'i  should  carry  on  that  profession.  He  thought  there  was 

a tendency  in  certain  cases  to  do  this,  and  to  confer 
' particular  powers  on  certain  corporations.  'The  Iron- 
mongers Company,  to  which  he  belonged,  had  left  to  it, 

!|  some  200  years  ago,  a sum  of  money  to  purchase 
il  white  slaves  from  Barbary.  They  redeemed  10,000 
slaves  altogether,  but  none  had  been  redeemed  since  1814, 
and  the  money  had  since  grown  to  such  an  amount,  that 
they  had  now  an  income  of  something  like  £7000  a year, 
for  which  they  had  no  use.  But  they  did  not  use  this 
monej'  for  their  own  purposes,  or  abuse  the  trust  in  any 
way;  and  thinking  there  was  no  likelihood  of  their  pur- 
chasing any  more  white  slaves,  they  applied  to  parlia- 
ment to  know  what  should  be  done  with  the  money. 

II  The  result  was  that  £5  a year  was  given  to  something 
like  a thousand  schools  over  the  country.  But  he 
thought  a more  useless  way  of  spending  such  a large 

I sum  could  hardly  be  conceived,  as  it  could  scarcely  be 
supposed,  however  glad  the  various  schools  were  to 
receive  the  amount,  that  any  of  them  would  suffer 
seriously  if  they  did  not  receive  the  £5.  He  thought  there 
!,  were  greater  purposes  to  which  it  might  be  applied.  He 

I thought  they  might  well  employ  the  money  in  training 

I men  in  the  technical  education  of  the  trade,  for,  taken  in 

I all  its  branches,  it  was  really  the  largest  trade  still. 

J Mr.  Mast  remarked  that  he  thought  the  etymology  of 
the  word  was  of  Saxon  origin.  The  very  name  of  guild 

I was  used  by  German  merchants.  He  did  not  think 

|l  that  sufficient  steess  was  laid  on  the  fact  that  the  guilds 

II  were  protective  in  their  origin.  The  guilds  were 

li  originally  co-operations  to  protect  trade  within  the 

:|  towns,  and  just  as  the  guilds  were  mainly  protective,  so 

' in  this  feature  did  trades-unions  resemble  them.  If  we 

VWted,  to  reconcilo  the  societies  existing  now  with  the 


present  circumstances,  it  would  be  their  duty  to  reconcile 
the  masters  with  the  workmen.  'The  solution  of  the 
difficulties  which  presented  themselves  would  not  simply 
be  met  by  instituting  examinations  and  the  spread  of 
technical  education,  but  in  the  reconciliation  of  the  con- 
flicting interests  between  masters  and  men. 

Mr.  Campion  said  he  had  raised  his  voice  in  Guildhall 
with  a view  of  getting  the  City  Companies  to  do  some- 
thing. for  the  promotion  of  technical  education,  and  also 
to  do  what  was  part  of  their  functions,  namely,  the  regu- 
lation of  all  matters  that  concerned  the  prosperity  of  the 
different  trade  and  the  intei’communication  between 
masters  and  workmen.  With  regard  to  trades  unions 
it  seemed  to  him  that  there  was  this  difficulty,  that  the 
trades  unions  must  of  necessity  have  an  antagonistic  action 
— they  must  be  antagonistic,  whereas  the  guilds  were  of  a 
harmonising  tendency.  'They  ought  to  bring  together 
the  masters  and  workmen,  and  endeavour  to  make  their 
interests  one  and  the  same  for  the  whole  trade,  and  it 
was  to  be  hoped  that  then  it  would  not  be  simply  for 
the  benefit  of  the  whole  trade  but  of  the  community  at 
large.  'The  action  of  the  guilds  had  often  been  pro- 
tective against  the  communit}^  and  if  their  action  was 
revived  he  hoped  it  would  be  for  good,  and  that  some- 
thing practical  would  be  brought  about.  But  owing 
to  various  circumstances  it  was  the  common  practice  in 
the  City  companies  to  introduce  the  members  by  patri- 
mony. Although  he  was  a member  of  the  Haberdashers’ 
Company  he  never  was  one,  and  his  father  never  was. 
The  companies  seemed  to  be  largely  filled  by  that 
means  with  men  not  belonging  to  the  particular  craft  of 
the  company  with  which  they  were  connected,  and  no 
doubt  that  would  present  a serious  difficulty  in  working 
out  the  powers  and  privileges  in  the  future.  When 
there  came  to  be  an  association  of  the  different  guilds 
together,  and  they  were  actuated  by  the  same  spirit,  and 
assistance  was  given  by  one  to  the  other,  he  thought 
they  might  work  for  results.  He  believed  there  were 
five  or  si.x  thousand  liverymen,  and  amongst  them  were 
men  of  all  trades  and  professions ; and  he  thought 
by  intercommunication  and  proper  arrangement 
some  sort  of  united  action  might  be  brought 
about.  'The  'Turners’  Company  had  been  getting  a 
large  acquisition  of  strength  lately,  for  many  men  of 
abiiitjq  engineers  and  others,  who  knew  a great  deal 
about  turning,  had  joined  the  company,  and  he  thought 
the  company  was  likely  to  do  a great  deal  of  practical 
work.  I)r.  Yeats  had  alluded  to  the  fact  that  in  the  first 
instance  they  were  voluntar}^  associations,  but  in  London 
they  seemed,  if  voluntary  in  their  inception,  very  early 
to  have  gone  to  the  Court  of  Aldermen,  and  from  them 
to  have  got  a charter  or  authorisation  long  before  they 
got  it  from  the  Crown.  From  that  has  arisen  the  fact 
that  they  possessed  larger  power  of  territorial  action  than 
they  would  otherwise  have  had.  There  were  only  a few  of 
the  guilds  which  were  confined  to  the  City  proper  (as  he 
had  already  shown  by  a list  he  had  published  in  the  City 
JPress).  Most  of  their  charters  carried  them  three,  five, 
twenty  miles  further,  and  some  few  companies  extended 
all  over  England.  'The  Gunmakers  Company  extended 
to  all  England.  They  had  their  proof-houses  in  London 
and  Birmingham.  He  believed  it  was  that  reason  that 
enabled  the  Fishmongers  to  take  in  hand  the  supervi- 
sion of  the  fish  markets,  for,  otherwise,  under  the  City 
authorities,  it  would  have  been  confined  to  fish  caught 
within  the  City  walls. 

Mr.  Simmonds  was  glad  the  paper  had  been  read  be- 
' fore  the  Society  of  Arts,  which  had  already  moved  very 
strongly  in  the  direction  indicated  by  the  paper.  Mr. 
Lawrence  had  alluded  to  some  of  the  City  companies. 

1 He  should  very  much  like  to  know  what  their  revenues 
, and  resources  were,  and  how  they  were  applied.  He 
I thought  it  would  be  found  that  there  was  very  much 
I that  could  be  done  advantageously  in  aid  of  the  views 
, which  the  Society  was  so  anxious  to  carry  out.  If  they 
■ were  to  pay  more  attention  to  the  set  objects  of  the 
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titles  which  they  bore,  Very  much  would  be  done  to  the 
arts,  commerce,  and  manufactures  generally.  It  was 
true  that  latterly  action  had  been  taken  by  some 
of  them,  particularly  the  Turners’  Company,  with  a view 
of  carrying  out  the  special  objects  of  the  craft.  The 
Turners,  Coachmakers,  and  a few  others  had  done  so, 
but  this  was  a very  small  modicum  of  what  was 
anticipated  would  be  done  by  these  great  companies  in 
this  great  metropolis.  It  must  not  be  forgotten  that  here 
was  the  centre  of  commerce,  and  that  they  had  very 
much  technical  education  to  carry  out.  A great  deal 
might  be  done,  and  he  thought  one  main  object  should 
be  to  have  a trade  museum  in  the  City.  While  the  cor- 
poration had  been  spending  large  sums  in  building  a new 
library  and  an  antiquarian  museum,  they  had  done 
nothing  towards  the  establishment  of  a trade  museum  in 
the  very  centre  of  commerce — a museum  of  trade  products 
in  their  various  states  of  manufacture,  so  that  foreigners 
and  others  could  inspect  the  oils,  the  woods,  the  resins, 
and  all  those  various  commodities,  which  they  had  now 
no  opportunity  of  seeing.  There  was  a great  necessity 
for  a museum  which  should  contain  all  these  various  and 
numerous  articles,  of  which  we  are  the  great  importers 
and  retailers  to  all  the  Continent,  and  for  which  there 
was  at  present  no  department  whatever.  It  had  been 
said  that  we  had  a museum  at  Kew,  and  at  Jermyn-street, 
and  so  on,  but  these  were  not  for  commercial  purposes. 
They  were  for  scientific  purposes.  The  traders  who 
come  over  here  to  buy  had  no  opportunity  of  seeing 
what  suited  them  unless  they  attended  a particular  sale. 
Year  by  year  large  sums  of  money  were  spent  by  the 
colonies  in  sending  contributions  of  their  various  pro- 
ductions for  the  international  exhibitions  and  so  forth, 
and  these  were  afterwards  wasted  or  dispersed.  They 
had  offered  them  to  us,  but  there  was  no  place 
in  which  they  could  be  deposited.  The  colonics  would 
willingly  contribute  towards  such  a museum,  and  if  it 
were  established  there  should  be  a good  central  museum, 
which  would  contain  a most  valuable  collection  of  pro- 
ducts, and  these  couldbe  examined  by'merchants  and  others 
from  all  parts  of  the  world,  so  that  a great  deal  of  the 
annoyance  w'ould  be  saved  which  was  caused  by  goods 
being  sent  which  were  unsuitable  or  not  of  the  kind  re- 
quired. If  the  merchant  or  the  buyer  had  an  oppor- 
tunity of  seeing  the  articles,  what  were  the  applications 
of  them,  their  uses,  names,  prices,  and  so  forth,  there 
would  be  a great  gain.  A very  large  and  important  con- 
tribution might  be  received  from  the  colonies  towards 
such  a museum,  and  it  might  be  helped  bj"  these  City 
Companies  who  had  such  large  funds  at  their  disposal, 
and  by  the  bankers  and  brokers  who  would  come  to  the 
aid  of  such  an  institution.  He  believed  such  an  object 
would  ultimately  be  accomplished.  At  the  present  time 
there  were  very  few  places  indeed  where  an  examination 
could  be  made  of  the  various  products  used  in  trade. 
If  a young  man  wished  to  enter  a broker’s  or  a merchant's 
ofifice,  he  knew  nothing  of  the  products  likely  to  come 
before  him,  and  there  was  no  possibility  of  his  becoming 
acquainted  with  them  in  the  absence  of  such  a museum 
as  the  one  he  proposed. 

Mr.  Tracy  observed  that  a great  change  had  come 
over  society  since  these  guilds  were  established.  If 
we  wished  to  see  good  craftsmen,  we  must  have  good 
apprentices.  In  the  olden  time  there  was  a control  by 
the  guilds  over  the  apprentices,  but  ail  that  was  gone. 
When  the  guilds  disap2Jeared,  with  them  disappeared  the 
control  over  the  apprentice,  and  now  no  one  could  tell 
anything  distinct  about  the  power  which  it  was  supposed 
a master  had  over  an  apprentice.  The  proper  and  the 
necessary  authority  they  had  over  the  apprentice  was 
gone.  How  there  was  no  means  of  bringing  them  be- 
fore a pi’oper  authority,  and  no  one  knew  exactly  what 
the  proper  authority  was.  Now-a-days,  masters  for  the 
most  part  take  apprentices  and  teach  them  one  particular 
branch  or  portion  of  a trade.  But  there  is  no  means 
of  learning  whether  the  master  is  an  honest  man  and 
taught  the  apprentice,  or  whether  the  apprentice  knew 


his'j  work.  There  was  no  passing  any  examination. 
If  there  was  any  necessity  for  controlling  a lad, 
and  the  breaking  what  might  be  called  an  unruly 
spirit — and  we  are  all  disposed  to  that — what  was  to 
be  done  ? The  master  does  the  best  he  can,  and  either 
lets  the  apprentice  go,  or  he  drags  through  bis  time,  and 
at  the  end  he  knows  nothing.  It  ought  to  be  settled  by 
Act  of  Parliament  what  a master  can  do,  and  what  an 
apprentice  can  do  to  enforce  the  law  against  the  master 
if  he  does  not  teach  him  properly.  But  it  would  be 
much  better  if  it  could  be  done  by  guilds.  In  the  old 
time  their  used  to  be  in-door  apprentices,  but  he  very 
much  doubted  whether  there  were  any'  now.  Masters 
did  not  live  at  their  places  of  business,  as  they  formerly 
did,  for  it  had  become  the  custom  for  them  to  have  the 
town  and  country  residence,  and  consequently  there  could 
not  be  the  same  supervision. 

Mr.  E.  Hall  said  it  seemed  to  him  that  of  late  years 
they  had  lost  ground  in  the  progress  of  handicrafts  and 
technical  education,  through  not  availing  ihemselves  of 
such  bodies  as  the  existing  trades-unions.  The  question 
was  what  could  they  do  at  the  present  time.  He  argued 
that  trades-unions,  instead  of  attempting  to  keep  up  a 
standard  of  wages,  should  keep  up  a standard  of  work. 
It  was  right  that  they  should  acknowledge  that  attempts 
had  been  made  by  Mr.  Applegarth  and  others,  who  had 
commenced  drawing  classes,  to  advance  technical  educa- 
tion, but  each  one  of  these  attempts  fell  to  the  ground, 
partly  through  the  apathy  of  the  workmen  themselves. 
They  might  have  museums  in  connection  with 
their  crafts,  in  which  might  be  exhibited  specimens 
of  the  various  materials  with  which  they  worked, 
and  models  explaining  the  various  constructions  of 
roofs,  frames,  floors,  and  so  forth.  All  these  might  be 
contributed  by  the  workmen  themselves,  at  an  exceed- 
ingly small  outlay'  on  the  part  of  each  contributor. 
They  were  justified  in  expecting  that  trades-unions 
should  devote  some  portion  of  their  funds  to  such  an 
object.  That  admirable  man,  Mr.  Twining,  who 
established  a museum  at  Twickenham,  had  in  that 
museum  specimens  of  different  processes  of  work.  For 
example,  house-painters’  work.  He  showed  there  how 
work  appeared  when  there  w'as  simply  one  coat  of  paint, 
two  coats  of  paint,  and  so  on,  and  he  showed  what  was  bad 
work.  Everybody  who  was  acquainted  with  the  matter 
was  aware  that  there  was  a good  deal  of  bad  work  done  by 
using  a coat  of  size  instead  of  paint,  and,  as  he  had  heard 
remarked,  the  man  who  does  that  deserves  six  months  at 
the  treadmill.  The  result  was  that  the  complete  work 
perished  in  a very  short  space  of  time.  If  there  were  a 
proper  feeling  on  the  part  of  the  craft  as  to  the  standard 
of  work,  if  proper  excellence  of  work  were  maintained 
by  trades-unions,  that  sort  of  thing  would  be  impossible. 
Moreover,  the  architect  would  be  ready'  to  look  upon  the 
craftsman  as  his  natural  ally'  instead  of  finding  him 
carrying  out  the  supposed  interest  of  the  contractor.  He 
would  draw  a great  distinction  between  the  master 
builder  who  had  been  apprenticed,  and  had  pro- 
perly learnt  the  whole  of  his  trade,  and  the 
modern  contractor,  who  was  simply  a provider  of 
money,  and  though  he  might  do  good  by  em- 
ploying a certain  number  of  men,  it  was  to  be  ques- 
tioned whether  he  did  not  do  a considerable  amormt 
of  harm  in  thus  recognising  and  permitting  frauds  on  the 
public.  If  y'ou  could  get  a proper  standard,  and  give 
the  public  a better  means  of  judging  of  the  work,  then 
partnerships  of  industry  would  boast  of  considerable  pro- 
gress. And  such  partnerships  were  not  at  all  difficult,  as 
was  seen  in  the  establishment  of  Leclair,in  Paris,  which 
not  only  fully  obtained  its  most  important  object  of 
Se  curing  harmony  between  master  and  workmen,  but  was 
also  an  admirable  system  of  education  in  the  crait.  He 
had  heard  that  there  was  a great  deficiency  in  the  trade 
of  cabinet-makers.  It  was  a serious  thing  if  that  trade 
were  going  out  of  the  country,  as  the  recent  tables  of 
exports  tended  to  show  was  the  case,  particularly  so 
when  the  work  which  had  been  exhibited  at  the  Science 
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i and  Art  Exhibition  at  South  Kensington  was  taken  into 
; consideration.  He  hoped  it  was  not  so,  as  these  exhibi- 
|i  tions  had  shown  a high  standard  of  work  in  the  trade. 

|i  Mr.  Tipnell  thought  Dr.  Yeats  had  not  sufficiently 
|l  called  attention  to  the  municipal  character  of  these  guilds, 
|i  or  to  the  educational  functions  which  many  of  the  large 
j'  City  companies  performed,  and  who  expended  very  con- 
I siderable  sums  of  money  in  the  advancement  of  education, 
and  were  thus  acting  most  heneficially,  and  which  would 
probably  he  made  more  beneficial  still.  In  consequence 
of  the  altered  circumstances  now-a-days  one  very  great 
defect  in  art-workmen  was  that  their  work  was  not  daily 
1 scrutinised,  as  it  used  to  be  when  the  master  had  the 
' apprentice  always  under  his  eye  in  his  own  home,  and 
' had  his  whole  conduct  under  his  control.  Gentlemen 
i I live  away  from  their  business  now,  and  the  apprentices 
are  consequently  not  under  the  master’s  eye. 

Mr.  Saywell  observed  that  the  various  charters  were 
; granted  for  special  purposes,  and  it  was  of  great  im- 
! portance  that  they  should  carry  out  the  spirit  as  well  as 
! the  letter  of  their  charters.  The  grand  'object  of  these 
guilds  should  be,  as  much  as  possible,  to  encourage  the 
extension  of  technical  education.  In  doing  so  they 
' would  be  simply  carr}Ting  out  their  objects,  and  for  which 
. their  charters  were  originally  granted.  A charter  was 
not  granted  as  a matter  of  course,  but  a petition  had  to 
‘ bo  presented,  stating  the  grounds  on  which  they  applied 
for  it,  and  alluding  to  the  decay  into  which  that  par- 
ticular trade  or  mystery  had  fallen,  and  that  it  was 
sought  for  the  purpose  of  upholding  and  protecting  that 
particular  trade.  Through  the  changes  which  had  taken 
place  in  society  their  compulsory  powers  were  taken 
away,  but  there  was  still  left  to  them  the  power 
of  rewarding  good  workmanship.  There  still 
was  left  in  their  hands  very  great  power  to 
carry  out  the  spirit  of  their  charters.  By 

doing  this  they  would  not  only  be  conferring  great 
obligations  on  the  country  at  large,  but  it  would  tend 
. much  to  revive  the  influence  of  these  guilds,  and  put  an 
end  to  those  rude  and  rough  modes  of  strikes  and  lock- 
11  outs  w’hich  he  did  not  hesitate  to  denounce  as  unworthy 
the  age  in  which  w’e  lived.  At  last  it  might  end  in  the 
formation  of  councils  of  arbitration  for  the  settlement  of 
5 great  disputes.  If  they  could  only  be  prevailed  upon 
to  take  up  this  question,  the  existing  guilds  had  a frame- 
. work  for  bringing  about  such  a desirable  end. 

I Mr.  Piideaux  (Q..C.)  thought  the  question  ought  to 
be  treated  simply  and  solel3’’  from  a practical  point  of 
view.  The  unfortunate  thing  was  that,  so  far  as  ho  knew, 
almost  all  guilds  had  wandered  from  the  original  object 
for  which  they  w'ere  instituted.  In  Bristol,  his  native 
town,  there  rvas  an  old  though  not  immemorial  society, 
which  he  believed  still  did  adhere  to  its  original  object 
-—the  Ancient  Society  of  Merchant  Venturers,  estab- 
lished for  the  purpose  of  encouraging  mercantile  pro- 
ceedings— and  he  believed  they  had  strictly  adhered  to 
the  object  for  which  they  had  been  created,  ami  a most 
valuable  sooietj'-  it  was  in  promoting  the  welfare  of  that 
city.  Every  society,  whether  a guild  or  not,  should  devote 
itself  to  the  promotion  of  the  real  practical  welfare  and 
interests  of  that  bodj’’  of  persons  with  whom  they  were 
associated.  They  were  all  originally  founded  for  the 
purpose  of  encouraging  workmen  in  their  particular 
trades,  and  although  it  was  scarcely  possible  now 
to  get  each  individual  companj^  to  devote  itself 
specially  to  the  interest  of  that  particular  class  in 
respect  of  which  they  were  incorporated,  he  confessed 
he  did  not  see  why,  with  their  great  powers,  and  influence, 
and  wealth,  they  might  not  combine  together,  and  pull 
together  in  one  persevering  and  energetic  effort  to 
promote  generally  the  interests  of  trade  and  mercantile 
proceedings  and  technical  education,  and  if  they  were  to 
do  that  he  thought  these  guilds  in  name,  corporations  in 
fact,  might  be  made  of  the  greatest  possible  service  to 
the  country  in  promoting  its  welfare. 


Mr.  M.  B.  Edson  regretted  the  subject  could  not  be 
continued  for  another  evening,  as  it  was  of  such  an  im- 
portant nature.  He  found  that  the  higher  kinds 
of  fine  arts  were  patronised  and  encouraged,  but  the 
poor  mechanician,  and  the  apprentice  was  not  very 
much  encouraged,  and  he  felt  that  the  efforts  of  these 
guilds  should  be  directed  so  as  to  encourage  mechanical 
art.  In  Hew  York,  before  a man  could  take  charge  of 
the  boiler  of  an  engine  of  only  .5-horse  power,  he  must 
pass  an  examination,  and  the  boiler  too  must  undergo  an 
examination.  But  how  different  was  the  case  here.  He 
was  surprised,  on  going  up  the  river  on  the  steam -boats, 
to  find  lives  so  carelessly  guarded,  no  life-preserver,  no 
life-boat.  And  he  was  afraid,  if  the  engineers  were  put 
to  the  test,  they  would  hardly  know  the  difference  between 
one  guage  and  another. 

Dr,  Yeats,  in  reply,  thanked  the  gentlemen  who  had 
spoken,  for  the  observations  they  had  made.  He  was 
glad  to  learn  from  a paper  which  had  been  handed  to 
him,  that  the  Haberdashers’  Company  were  about  to 
expend  a very  large  sum  for  schools,  to  accommodate 
12,000  children,  in  addition  to  large  sums  already  laid 
out.  He  had  also  received  a note  from  Mr.  A.  Sonnen- 
schein,  in  which  it  was  mentioned  that  theMeistersangers 
were  guild  poets,  and  that  even  in  war  there  was  a re- 
semblance of  ranks  with  those  in  the  guilds  ; thus  page 
and  apprentice,  journeyman  and  squire,  knight  and 
master,  were  parallel.  As  to  trades’  unions  being  neces- 
sarily antagonistic,  he  did  not  think  it.  The  matter 
arose  from  mutual  misconceptions.  The  establi.shment 
of  a museum  would  be  a great  move  towards  the  erection 
of  a trade  university.  If  the  trades  unions  were  to  have 
a high  standard,  then  the  pay  ought  not  to  be  according 
to  time,  but  according  to  work. 

The  Chairman,  in  proposing  a vote  of  thanks  to  the 
lecturer,  said  it  would  not  become  him,  at  that  late  hour 
of  the  evening,  to  detain  them  b}^  any  remarks  of  his, 
but  he  thought  perhaps  he  should  differ  with  Dr.  T^eats 
as  regarded  the  origin  and  history  of  these  guilds.  He 
did  not  think  England  was  their  original  source.  He 
should  rather  look  upon  these  guilds  as  ecclesiastical, 
social,  and  trading,  in  their  earliest  stages — perhaps  first 
as  representative  of  the  association  which  Christianity  re- 
presented ; 2ndly,  caused  by  social  wants ; and  3rdlj^, 
founded  when  Edward  III.  established  our  commercial 
relations.  But  now  we  have  to  deal  with  the  question 
of  what  use  we  can  make  of  these  wealthy  repre- 
sentatives of  the  City  companies.  There  should  be 
something  like  a union  formed  amongst  them.  Let  the 
leading  men  combine  in  the  guild-union  or  trade-union 
— call  it  what  j'ou  will,  although  there  is  a great  differ- 
ence between  the  ancient  and  the  modern.  In  the  old 
guild  you  had  a combination  of  the  masters  and  work- 
men. In  the  trades-union  j'ou  have  only  workmen 
combined  as  against  capitalists.  That  is  a new  state  of 
things  entirel}'.  The  real  question  is  in  what  way  can 
these  wealthy  institutions  best  promote  the  objects  for 
which  they  were  brought  into  existence.  We  are  in  an 
entirel_y  new  state  of  things,  and  we  must  adapt  our- 
selves to  it.  In  conclusion,  he  would  observe,  that  in  a 
work  of  four  volumes,  published  b.y  Dr.  Y"eats,  and  in 
Smile’s  “Lives  of  the  Huguenots,’’  would  be  found  a 
vast  amount  of  information  on  the  subject,  and  this, 
with  the  paper  read  before  them,  probably  contained  all 
that  had  been  written  on  the  subject. 


It  is  estimated  by  M.  II.  Busson  that  there  are 
nearly  18,10U  miles  (English)  of  railways  in  Europe,  which 
have  cost  a gross  total  of  424  millions  sterling,  apportioned 
as  follows  : — The  United  Kingdom,  7,670  miles,  costingabout 
2644  millions;  France,  2,519  miles,  64  millions;  Prussia, 
2,370  miles,  26J  millions;  Germany  (various  states),  2,175 
mile.s,  21  millions;  Austria,  1,490  mile.s,  15  millions;  Russia, 
712  miles,  11|  millions;  Belgium,  560  miles,  10  millions; 
Italy,  Sardinia,  and  other  States,  610  miles,  llj  millions. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  ofiScea  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 

The  Society’s  Committee  for  advising  her  Majesty’s 
Commissioners  in  reference  to  the  display  of  substances 
used  as  food  (section,  Grocery  and  Drysaltery)  met  at  the 
Society’s  Looms  on  Friday,  the  24th  January.  There 
■were  present : — Sir  Antonio  Brady,  in  the  chair.  Dr.  H. 
A.  Pitman,  Dr.  A.  Campbell,  Professor  R.  Bentley, 
Messrs.  F.  A.  Abel,  Hyde  Clarke,  E.  M.  Curtis,  James 
Duncan,  W.  Hall,  Reginald  Hanson,  T.  Hicks,  E.  W. 
Lamer,  F.  Machin,  J.  Manley,  W.  H.  Michael,  W. 
Reed,  P.  L.  Simmonds,  Seymour  Teulon,  W.  Yapp, 
and  J.  A.  Youl ; attended  by  Mr.  E.  J.  Craigie,  Deputy 
Commissioner,  and  Mr.  P.  Le  Neve  Foster,  Secretary. 
The  Committee,  acting  as  a Committee  of  Selection, 
took  into  consideration  the  list  of  applications  from 
intending  exhibitors,  and  reports  from  the  several 
Committees. 


The  first  meeting  took  place  yesterday  (Mr.  Dubreia 
in  the  chair)  of  the  Committee  of  French  gentlemen 
who  have  agreed  to  promote  an  adequate  representation 
of  French  art  and  industry  this  year.  The  Committee 
consists  of  MM.  Corbiere,  Deveze,  Dognin,  Dromel 
(Directeur  dn  Comptoir  d’Escompte  de  Paris),  Gaudet, 
Lazard,  Lebeau,  Lintilhac,  and  Roux  (Chancelier  de 
I’Ambassade  de  France).  The  Committee  took  into 
consideration  the  numerous  applications  to  exhibit 
which  had  been  already  received  from  French  manu- 
facturers, and  they  personally  undertook  to  endeavour 
to  make  the  representation  as  complete  as  possible. 


EXHIBITIONS. 


Vienna  Exhibition. — The  French  commission  reports 
that  its  exhibition  of  works  of  art  will  occupy  as  much 
space  as  those  of  all  the  other  European  nations  together, 
Austria,  we  presume,  excepted.  The  French  pictures 
and  objects  of  ai  t will  fill  four  large  and  as  many  smaller 
galleries.  The  space  devoted  to  French  exhibitors 
amounts  to  1,000  metres  in  the  grand  rotunda,  7,000 
metres  in  the  galleries,  1,000  metres  in  the  courts,  5,000 
metres  in  the  machine  gallery,  besides  a large  space  in 
the  park.  The  courts,  which  are  open,  are  now  being 
covered  in  the  French  section,  and  in  front  of  them  will 
be  established  the  French  restaurant.  Taking  recent 
events  into  consideration,  the  efforts  made  by  the  French 
government  in  regard  to  the  Vienna  Exhibition  reflect 
most  favourably  both  upon  its  commercial  good  sense  and 
its  patriotism.  The  Gazette  of  January  24  published  a 
list  of  exhibitors  in  the  British  section,  exclusive  of  flne 
arts.  The  number  is  in  all  742. 


PLAN  OF  THE  VIENNA  EXHIBITION. 

By  the  courtesy  of  the  proprietors  of  Iron  we  are 
enabled  to  publish  the  accompanying  map  of  the  Vienna 
Exhibition.  Iron  is  the  new  name  under  which  the 
Mechanics'  Magazine  is  now  appearing.  Though  not  the 
first  started,  the  Mechanics'  Magazine  was,  at  the  time  of 
the  change,  considerably  the  oldest  of  our  technical 
journals.  After  a career  of  half  a century  it  has  taken 
a new  name  and  a new  condition,  but  if  it  only  suoceds 
in  maintaining  the  traditions  of  the  Magazine,  the  new 
paper  should  have  nothing  to  fear.  While  feeling  a cer- 
tain regret  at  the  decease  of  an  old  friend,  we  have  no 
hesitation  in  wishing  our  new  one  a long  and  prosperous 
career. 


LABOUR  IN  GERMANY. 

The  effects  of  the  war  upon  Germany  may  be  observed 
in  the  course  of  the  reports  written  from  that  country. 
Mr.  Cope,  the  British  representative,  residing  at  Darm- 
stadt, notices  how  the  enormous  sums  paid  by  France  to 
Germany  have  had  the  effect  of  depreciating  the  value 
of  money.  Prices  which  already,  before  the  war,  had  in 
the  ten  years  from  1869  to  1869,  enormously  risen,  have 
increased  since  that  event.  The  sort  of  nightmare,  the 
black  cloud  which  hung  over  Hessian  Germany,  through 
the  ever-present  dread  of  a French  invasion,  has,  by  the 
defeat  of  the  French  armies,  and  the  pushing  back  of  the 
frontier  by  the  annexation  of  Alsace  and  part  of  Lor- 
raine, been  removed,  and  the  consequence  of  a feeling 
of  security  has  been  a rise  in  the  price  of  land,  and  more 
especially  of  houses,  and  therefore  of  rents  ; this,  added 
to  the  higher  taxes,  caused  by  the  reorganisation  of  the 
army,  has  tended  to  make  everything  dearer,  and  presses- 
very  hard  upon  people  with  small  fixed  pensions ; but 
others,  such  as  owners  of  houses,  merchants,  manufac- 
turers, producers  of  food,  &c.,  recoup  themselves  by  ask- 
ing more  for  what  they  give  in  exchange  for  money, 
and,  of  course,  the  working  man,  if  an  artisan  working 
for  himself,  asks  more  for  what  he  makes ; if  working 
for  a master,  demands  higher  wages.  The  rise  in  prices 
presses,  therefore,  most  heavily  upon  employes  with 
fixed  salaries,  persons  with  fixed  incomes ; and  it  must 
be  remembered  that  the  people  thus  living  in  Germany 
are  usually  living  on  much  smaller  incomes  than  the 
same  class  in  England,  and  that,  from  the  nobility,  as  a 
general  rule,  only  taking  service  under  the  State,  and 
not  supplementing  their  incomes  from  the  church, 
law,  or  trade,  the  class  living  on  small  incomes 
is  a numerous  one.  In  the  Grand  Duchy  of  Hesse  what 
can  be  done  is  done  to  improve  the  working  man.  Edu- 
cation is  provided  for  his  children  free  of  charge,  and  for 
apprentices  and  working  men  desirous  of  improving 
themselves  there  are  winter  schools,  where  book-keeping, 
mental  arithmetic,  &c.,  are  taught ; and  similar  schools 
are  open  in  summer  for  women  and  girls.  Of  the  men- 
called  out  to  fill  up  vacancies  in  the  ranks  of  the  Hessian 
division  in  1870-71,  out  of  a total  of  4,542  only  14  were 
without  a school  education.  There  are  also  the  so-called 
“ Handwerhn-Schulen,”  or  schools  of  design,  for  artisans. 
These  were  first  started  with  a surplus  of  not  quite  £50, 
which  remained  from  the  receipts  of  the  first  Industrial 
Exhibition,  in  1837  ; and  two  schools  were  started  as  an 
experiment,  one  with  fifty  pupils  and  another  with 
twenty-eight,  and  these  were  found  to  answer  so  well 
that  now  there  are  fifty-two  of  these  schools,  with  3,000' 
pupils  attending  them.  Co-operative  societies  and  bene- 
fit clubs,  managed  by  the  working  men  themselves,  exist 
in  considerable  numbers  ; also  saving  banks  of  which 
the  artisans  seem  to  avail  themselves  more  and  more 
each  year.  Although  there  are  complaints  of  the  want  of 
good  workmen,  Mr.  Cope  advises  no  British  workman  to 
emigrate  to  this  part  of  Germany  on  a speculative 
search  for  work.  In  the  first  place  he  would  not 
be  able  to  live  as  cheaply  as  the  Germans,  and 
would  not,  therefore,  be  so  well  off;  and,  secondly, 
as  the  man  who  would  come  abroad  to  look  for  work 
would  be  very  unlikely  to  be  a first-class  workman,  who 
could  always  get  full  employment  at  home,  he  would 
probably  not  be  so  useful  to  the  master  employing  him 
as  the  best  native  workman,  and  would,  therefore,  not 
be  worth  so  much  wages.  Of  course,  a man  having  a 
distinct  contract  from  a known  employer  of  labour  would 
be  in  a different  position,  but  he  should  always  stipulate 
for  being  sent  back  home,  with  his  journey  paid,  if  he 
found  the  place  or  climate  did  not  suit  him,  even  if  he 
had  to  take  lower  wages  at  first  in  order  to  get  this  con- 
dition inserted  ; and  be  should  take  care  to  have  the  con- 
tract properly  legalised  by  a consul,  in  Great  Britain,  of 
the  country  be  is  going  to.  But,  with  our  colonies  open 
to  him,  with  the  present  influx  of  English  into  South 
America,  and,  lastly,  with  the  United  States,  peopled  by 
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Anglo-Saxons,  within  a few  da)'s’  sail,  it  is  impossible  to 
conceive  a British  workman  emigrating  to  German5', 
except  on  a distinct  contract  giving  him  profitable  terms. 

Upon  a general  view  of  the  distribution  of  Wurtemburg 
industry,  out  of  a population  of  1,748,328  inhabitants 
fifty  per  cent,  are  emplojmd  in  agriculture,  and  269,077 
in  other  kinds  of  industry.  It  has  been  calculated  that 
the  capital  of  the  nation,  by  aid  of  the  labour  population, 
returns  a revenue  of  ten  per  cent.  From  the  account  of 
the  mode  in  which  labour  is  distributed  among  the 
different  branches,  it  appears  that  44,344  persons  are 
employed  in  the  preparation  of  food.  Four  establish- 
ments, employing  325  hands  and  5,200  spindles,  are  en- 
gaged in  spinning  flax.  Linen  is  mostly  hand-sown 
in  Wurtemburg;  this  trade  employs  19,507  work- 
men and  19,379  looms.  The  number  of  power-looms  in 
present  use  is  twenty-seven.  Seventy- five  establishments 
are  engaged  in  spinning  woollen  yarn,  emjoloying  about 
60,000  spindles  and  2,200  workmen.  Three  manufactories 
for  carding  wool  employ  20,000  spindles  and  13,500 
workmen.  Seventy-four  working  with  527  hand  and  31 
power-looms,  and  employing  1,114  hands,  are  employed 
in  the  manufacture  of  wollen  tissues.  Twenty-two 
working  with  444  hands  and  45  power-looms,  and  occu- 1 
pying  836  workmen,  are  engaged  in  the  manufacture  of  | 
flannels  and  mixed  stuffs.  The  cotton-spinning  employs  | 
ui^wardsof  270,000  spindles  and  3,850  operatives,  and  the 
annual  production  of  this  branch  of  industry  was  esti- 
mated in  the  year  1861  at  upwards  of  £1,000,000  sterling. 
The  calico  printing,  established  at  Heidenheim,  produces 
annually  150,000  pieces  of  calico  for  foreign  exportation. 
There  are  upwards  of  60  manufactories  employed  in  the 
construction  of  machines,  thirty-four  establishments  in 
working  in  the  precious  metals.  Besides  these  there 
are  many  large  manufactories  working  in  all  classes  of 
iron,  bronze,  and  zinc,  and  employing  a large  portion  of 
the  industrial  population,  the  number  of  which  does  not 
appear  in  the  official  returns.  It  has  been  estimated 
that  2,600  hands  are  employed  in  tanneries,  and  21,000 
in  shoemaking.  There  exist  20  paper  manufactories  in 
Wurtemburg;  and  the  book  trade  at  Stuttgardt  is  re- 
ported to  produce  annunlly  £300,000  sterling.  The 
severe  trial  which  all  industry  underwent  in  Germany 
during  the  late  war  was  especially  felt  in  Wurtemburg, 
owing  to  its  vicinity  to  the  scene  of  the  first  hostilities. 
The  crisis  was,  fortunately,  of  short  duration,  and  the 
restored  confidence  consequent  on  the  first  successes  of 
the  German  army,  helped  to  bring  labour  back  to  its 
usual  channel ; but  the  effects  of  the  disturbance 
of  the  labour  market  cannot  even  yet  be  said  to  be 
so  entirely  forgotten  as  to  admit  of  pronouncing  the 
present  state  of  labour  a normal  one.  The  effects  of  the 
political  changes  in  Germany  which  followed,  although 
slower  in  making  themselves  felt,  are  of  a 
more  important  character.  The  foundation  of  a 
United  German  empire  broke  down  man}'  barriers 
in  the  way  of  a free  development  of  German  industry. 
Speaking,  therefore,  in  general  terms,  the  condition  of 
the  working  man  has  undoubtedly  improved,  and  in 
comparison  with  the  condition  of  the  same  class  in 
Saxony,  the  Lower  Rhine  Provinces,  and  Alsace,  where 
wages  are  considerably  lower,  and  provisions,  if  an}'- 
thing,  dearer,  it  is  decidedly  a favourable  one.  An 
intending  emigrant  will  find  that  labour  of  an  ordinary 
description  will  command  wages  varying  from  9s.  to 
18s.  a week,  and  that  skilled  labour  will  command  wages 
from  25s.  to  45s.  a week ; that,  with  the  exception  of 
skilled  labour,  e.g.  as  overseer,  or  to  superintend  the 
starting  of  any  branch  of  business,  or  as  a good  calico 
or  cotton  printer,  there  is  little  opening  for  English 
labour. 

The  number  of  persons  employed  in  the  variou.s 
branches  of  industry  at  Bremen  is  not  so  great  as  might 
be  expected  from  the  totil  number  of  inhabitants  of  that 
city.  The  position  of  Bremen  in  relation  to  the  German 
Customs  Union,  as  also  the  small  demand  from  the 
thinly-populated  districts  of  the  neighbouring  provinces 


of  Hanover  and  Oldenburg,  prevent  the  industrial  in- 
dustry of  this  city  from  attaining  anything  like  import- 
ance. The  various  kinds  of  work  are,  as  a rule,  well 
performed,  but  the  superior  class  of  workmen  and 
artisans  are  not  so  skilful  as  the  same  kind  of 
persons  in  England.  Mr.  Consul  Ward  thinks  the 
chief  faults  of  the  working  classes  at  Bremen  are 
slowness,  and  an  indifference  as  to  completing  their  work 
within  a given  time  ; the  latter  circumstance  is  probably 
caused  by  the  want  of  sufficient  competition.  The 
artisans,  moreover,  shows  a deficiency  in  artistic  skill 
in  the  execution  of  their  work,  which,  though  of  a durable 
and  solid  nature,  is  generally  wanting  in  taste.  All  the 
more  elegant  articles  of  industry  found  at  Bremen  are 
imported  from  other  countries ; articles  of  British  in- 
dustry are  in  great  request,  on  account  of  their  superior 
finish  and  taste,  and  in  many  cases  on  account  of  their 
comparative  cheapness.  It  is,  however,  probable  that  the 
increasing  demands  and  grcat-r  pretensions  of  the  in- 
habitants, as  compared  with  former  years,  will  iirge  the 
Bremen  artisan  to  attend  more  to  the  outward  appear- 
ance of  his  work,  and  also  to  modern  requirements. 
Should  the  restrictions  placed  at  present  upon  the  de- 
velopment of  the  industrial  interest  by  the  isolated  posi- 
tion of  Bremen  with  reference  to  the  German  Customs 
Union  be  removed  at  a future  day,  a further  impulse 
would  he  given  to  the  advancement  of  the  industrial 
classes  in  this  city ; on  the  other  hand,  it  should, 
perhaps,  be  added  that  the  Bremen  artisans  are,  in  one 
sense,  very  independent  in  the  performance  of  their  work 
— more  so  probably  than  in  other  cities  where  manu- 
factories have  taken  the  place  of  manual  labour.  At 
Bremen  a workman  engaged  in  some  special  trade  or 
industry  does  not  merely  perform  one  single  part  of  an 
article,  but  he  generally  executes  the  same  in  its  entirety. 
This  fact  of  his'  being  obliged  to  carry  out  the  working 
of  each  article  from  beginning  to  end,  gives  him  also  a 
greater  interest  in  his  work,  and  enables  him  to  put  more 
of  his  own  character  into  it  than  if  he  had  only  per- 
formed a part  of  it.  Strikes  among  the  industrial  classes 
are  hardly  known.  Mr.  Ward  believes  that  although  an 
English  artisan  or  workman  coming  to  Bremen  would 
live  almost  as  well  as  in  England,  on  lower  wages,  and 
in  a climate  similar  to  that  of  his  own  country,  he 
would  probably  find  a rather  narrow  field  for  developing 
his  skill,  and  also  a disinclination  on  the  part  of  a large 
portion  of  the  population  to  adopt  new  ideas  in  matters 
of  industry  as  in  various  other  subjects. 


ANILINE  BLACK  AS  A DYE  FOR  COTTON 
GOODS. 

Chemists  have  long  tried  to  make  use  of  the  beautiful 
black  precipitate  produced  by  the  action  of  bichromate  of 
potassa  for  the  solution  of  certain  aniline  salts  as  a dye 
for  calicoes,  but  without  success  ; if  the  solution  was 
concentrated,  the  black  was  soon  precipitated  to  the 
bottom  of  the  bath  ; if,  on  the  other  hand,  it  was  dilute, 
the  black,  owing  to  the  absence  of  a sufficiently  powerful 
oxidation,  was  not  formed  at  all,  or  in  insufficient 
quantity. 

This  trouble  it  was  attempted  to  remove  by  cooling 
down  the  solutions  nearly  to  zero.  But  this  produced 
another  difficulty,  the  chromate  of  aniline  crystallising 
out  at  that  temperature  when  the  solutions  were  suffi- 
ciently concentrated  to  produce  the  desired  dye.  Wher- 
ever these  spots  existed  in  the  cloth,  on  subsequent 
drying  a mutual  reaction  took  place  between  the  con- 
stituents of  the  chromate  of  aniline,  causing  such  a rise 
of  temperature  as  not  unfrequently  to  set  fire  to  the 
cloth. 

To  overcome  these  various  difficulties  the  following 
expedients  were  adopted: — By  means  of  a horizontal 
brush,  to  which  a reciprocating  motion  was  given  in  a 
vertical  direction,  the  solutions,  either  together  or  one 
after  the  other,  were  cast  upon  the  cloth,  while  tightly 
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stretclied,  in  tTie  form  of  a fine  spray.  By  this  means, 
however  rapidly  the  reaction  took  place,  it  could  not 
possibly  do  so  until  the  solutions  were  intimately  mipd 
together  upon  the  cloth,  the  latter  being  at  the  same  time 
thoroughly  wetted  with  it. 

The  salts  found  to  be  most  suitable  for  this  reaction 
are  the  sulpliate,  hydrochloride,  and  the  nitrate.  No 
black  is  obtainable  with  the  acetate,  and  the  tartrate, 
oxalate,  and  citrate  are  more  or  less  unfitted  for  the  pro- 
duction of  a good  colour.  If  a too  nearly  neutral  solu- 
tion is  used,  there  is  great  difficulty  in  producing  the 
colour  ; if  the  solutions  are  too  acid,  the  black  is  formed 
so  rapidly  that  the  solutions  have  not  time  to  mix  suffi- 
cientlj’’  and  to  penetrate  the  cloth.  As  the  result  of 
• numerous  experiments  with  hydrochloric,  sulphuric,  and 
nitric  acid  salts,  the  following  conclusion  was  arrived  at, 
that: — 1.  The  employment  of  neutral  aniline  salts  was 
ineffective.  2.  The  bi-acid  aniline  salts,  especially  the 
hi- sulphate,  give  good  results.  Of  the  tri-acid  salts  the 
hydrochloride  is  the  best.  3.  The  sulphates  give  a 
reddish  black ; the  hydrochloric  and  nitric  acid  salts 
yield  a blaclr  with  a blue  lustre.  4.  Equal  volumes  of 
bi-sulphate  and  bi-hj’drochloride  of  aniline  give  excellent 
results.  5.  The  bi-chromate  of  potash  solution  must  be 
concentrated,  containing  not  less  than  80  grammes  of 
salt  to  the  litre. 

A dark-green  is  first  produced  on  passing  the  cloth 
into  a hot  soap-bath.  After  washing  it  thoroughly  this 
passes  into  pure  black.  B3'  printing  the  cloth  with  fatty 
matters  or  resins,  previous  to  the  application  of  the  d}^- 
ing  solutions,  white  patterns  on  a black  ground  can  be 
obtained. — Iron. 


UTILISATION  OF  WASTE  COAL. 

In  a paper  on  this  subject  by  Mr.  W.  IT.  Wahl,  in  the 
“Journal  of  the  Franklin  Institute  of  Pennsylvania,” 
the  author  says; — “ The  processes  for  the  utilisation  of 
the  anthracite  waste  consist  universally  in  the  employ- 
ment of  a foreign  material  or  materials,  which  shall 
serve  the  purpose  of  a cement  to  bind  the  loose 
particles  of  the  waste  together.  The  cements  here- 
tofore used  have  been  both  of  mineral  (incombustible) 
and  of  organic  (combustible)  character.  In  the  ma- 
jority of  instances,  as  is  usuallj'  the  case  with  a 
field  of  invention  just  ripening  into  importance,  the 
patentees  of  such  processes  display  a characteristic  igno- 
rance of,  or  lofty  indifference  to,  the  conditions  of  the 
problem  they  profess  to  solve.  The  number  and  variety 
of  substances  which  have  been  secured  by  inventors, 
either  as  cements,  or  to  aid  in  the  cementation  or  com- 
bustion, is  well  calculated  to  surprise  one  unfamiliar  with 
the  literature, — if  such  an  expression  is  allowable  when 
applied  to  Patent  Office  records — of  the  subject.  The 
several  alkaline  substances  and  their  silicates  seem  to 
have  been  held  in  special  favour,  since  thej^  repeat  them- 
selves, with  some  modifications,  in  several  places.  Lime, 
either  alone  or  with  some  subsequent  chemic.al  alteration 
into  carbonate,  sulphate,  or  silicate,  is  claimed  ; or  plaster 
of  Paris  or  hydraulic  cement  is  used  directly.  Clay  must 
also  be  named.  Among  organic  substances  maj'  be 
named  pitch,  coal-tar,  resin,  the  Trinidad  bitumens, 
asphalte,  petroleum  residues,  dextrine,  glue,  Grahamite, 
&o. ; while  as  accessories,  employed  either  to  assist 
cementation  or  combustion,  we  have  sawdust,  chaff, 
flour,  blood,  cow-dung,  starch,  sand,  saltpetre,  and  other 
substances  too  numerous  to  mention.  Comparative!}'  few 
of  these  processes  have  ever  reached  a public  trial,  as, 
indeed,  few  deserve  it,  and  of  those  which  have  received 
attention  none  have  been  more  than  indifferently 
successful,  either  from  inherent  deficiencies  or  from 
commercial  reasons.” 


The  total  exiDort  of  iron  and  steel  in  1872  averaged 
282,385  tons  per  month. 


AGEICULTURAL  ENGINEERS  IN  FRANCE. 

The  engineers  of  Fonts  et  Chaussees  and  the 
mining  engineers  of  France  have  always  held  highly 
important  positions,  and  although  opinion  has  been 
divided  respecting  the  policy  which  concentrated  all  the 
public  works  in  the  hands  of  these  two  bodies  of  scientific 
men,  there  can  he  no  doubt  that  their  systematic  training 
has  done  much  towards  elevating  engineering  science. 
A third  body  is  now  about  to  be  called  into  existence  in 
the  special  interest  of  agriculture.  This  step  was  de- 
termined in  1870,  but  circumstances  have  delayed  its 
being  taken  until  the  present  time.  The  Minister  of 
Agriculture  has  announced  that  in  future  diplomas  will 
be  granted  to  agricultural  engineers.  Candidates  must 
in  the  first  place  have  passed  through  one  of  the  recog- 
nized agricultural  schools,  and  have  obtained,  after  nomi- 
nation, a certificate  of  agricultural  instruction,  or  other- 
wise submit  to  a similar  examination  to  the  preliminary 
certificate.  In  order  to  obtain  the  diploma  of  engineer,, 
the  candidate  must  present  a memoir  giving  a systematic 
monograph  of  a locality  or  of  an  agricultural  establish- 
ment, and  also  answer  satisfactorily  the  questions  put  by 
a jury  on  agriculture,  technical  zoology,  accounts,  the 
economic  sciences,  mathematics,  physics,  chemistry  and 
natural  history  as  far  as  they  relate  to  agriculture.  The 
jury  may  also  demand  proofs  of  the  candidates  if  it  see 
fit.  The  memoirs  are  to  be  sent  in  in  the  month  of 
October,  and  the  examination  to  take  place  on  the  first  of 
December  in  each  ymar. 

Considering  the  great  and  pressing  importance  of  all 
matters  connected  with  drainage,  irrigation,  and  manur- 
ing, in  the  thickly  populated  countries  of  the  old  woild, 
this  new  step  on  the  road  of  technical  education  deserves 
special  attention. 


THE  FRENCH  EGG  TRADE. 

A correspondent  of  the  Grocer  writes  as  follows  upon 
this  subject ; — “The  French  egg  trade  is  a thing  of  com- 
paratively recent  date,  the  number  imported  in  185& 
being  only  117,230,600,  against  558,000,000  imported  in 
1872.  Hence  the  number  has  very  nearly  quintupled 
within  the  last  sixteen  years,  yet  it  is  remarkable  that 
the  price  has  in  no  way  decreased ; for,  while  the  average 
price  of  the  year  in  1856  was  os.  8d.  per  120,  in  1870 
and  1871  it  averaged  6s.  for  the  same  number ; and, 
indeed,  an  average  for  the  last  five  years  shows  whole- 
sale price  almost  always  slightly  over  the  figure  of  ten 
for  6d.  If  this  price  can  be  obtained  for  imported  eggs, 
it  is  plainly  not  for  want  of  a good  marlket  that  the 
English  leave  so  much  of  this  trade  in  the  hands  of 
foreigners.  There  is  no  doubt  that  one  cause  of  the 
great  poultry  productions  of  France  lies  in  the  large- 
.class  of  small  proprietors  or  farmers,  to  which  in  this 
country  we  have  no  similar  body.  Such  small  pro- 
prietors, each  having  a few  acres,  are  in  the  very  best 
position  for  keeping  fowls,  their  occupation  not  being  too 
large  to  allow  of  the  most  complete  oversight  without 
any  ver}'  expensive  buildings  or  outlay  in  labour.  It 
is  by  collecting  eggs  from  a large  number  of  these  small 
raisers  that  the  immense  totals  above  remarked  upon 
are  chiefly  derived,  though  there  are  a certain  number 
of  larger  producers.  These  latter,  however,  are  chiefly 
concerned  in  the  raising  of  chickens  for  the  market,  and 
have  very  little  comp.arative  influence  on  the  egg  supply. 
Of  this  latter  the  English  trade  is  only  a part,  the  French 
being  far  more  of  an  egg-eating  nation  then  ourselves  — 
so  much  so,  indeed,  that  it  has  been  computed  every 
Parisian  consumes  160  eggs  annually,  though  whether 
this  calculation  be  accurate  it  is  very  difiicult  to  say.” 


A substance  called  Ceresine,  obtained  as  a by- 
product in  purifying  ozokevit  for  the  manufacture  of 
paraffine,  is  now  used  in  Vienna  as  a substitute  for  bees’-wax 
in  certain  medicinal  preparations. 
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COMMERCE  AND  TRADE  IN  SIAM. 

The  recently-published  Consular  Report  on  this  country 
gives  some  details  about  its  commercial  progress.  The 
exports  in  1871  were  above  the  average  of  the  last 
five  years.  The  rice  crop  suffered  from  want  of  rain, 
and  prices  ruled  high.  Some  of  the  export  trade  has 
been  taken  away  by  the  port  of  Saigon,  which  has  con- 
siderable advantages  as  regards  the  export  of  rice  to 
China.  Its  greater  proximity  admits  of  less  freight,  and 
consequently,  when  prices  in  both  countries  are  the 
same,  buyers  naturally  prefer  the  nearer  market.  There 
is  also  telegraphic  communication  thence  to  Hong  Kong, 
where  the  greater  part  of  the  speculators  in  the  grain 
reside.  Lastly,  they  have  got  rid  of  the  corvee  system, 
and  thus  all  the  inhabitants  are  free  to  work  for  them- 
selves, and  this  is  not  yet  the  case  in  Siam. 

The  attention  of  the  government  has  been  repeatedly 
drawn  to  the  want  of  telegraphic  communication  with 
the  outside  world,  but  as  yet  without  much  "result.  It  is 
believed,  however,  that  the  government  now  intend  to 
run  a line  from  Bangkok  to  Penang. 

In  re.gard  to  the  corvee  system,  the  great  evil  of  Siam, 
— difficult  as  its  abolishment  will  be, for  the  government, 
as  at  present  administered,  could  not  be  worked  without 
it — still  it  is  a mere  question  of  time  when  the  people 
shall  be  rid  of  it.  The  government  is  aware  of  its  great 
•evils,  and  is  anxious  to  free  the  country  from  the 
oppression.  There  is  little  doubt  that  what  most 
Europeans  are  pleased  to  call  the  inherent  laziness  of 
the  Siamese  is  merely  the  natural  effect  of  making  man 
labour  without  reward.  Numbers  of  Siamese  now  com- 
jjound  for  three  months’  labour  due  to  their  lords,  and 
work  with  Europeans  throughout  the  year.  Those  who 
had  been  for  some  time  under  Europeans  of  energy  and 
probity,  work  as  hard,  and  are  as  regular  in  their  conduct 
as  the  natives  of  any  warm  climate,  and  will  do  in  one 
day  as  much  work  as  an  ordinary  Siamese,  working 
under  the  corvee  system,  will  do  in  three.  The  Siamese 
officials  are  becoming  so  well  aware  of  this  fact,  that 
many  of  them,  when  they  have  any  real  work  to  do, 
prefer  to  compound  with  the  men  told  off  to  do  it;  and 
with  the  money  thus  obtained  hire  labour  at  the  market 
rates. 

If  the  export  of  rice  does  not  continue  to  progress, 
there  are  strong  grounds  for  believing  that  the  production 
of  sugar  will  be  largely  extended.  The  steam-ploughs 
upon  the  Indo-Chinese  Company’s  estate  have  turned  out 
a great  success,  and  have  enabled  the  company  to  get  a 
large  amount  of  land  under  cultivation  at  less  than  half 
the  rate  they  would  have  been  obliged  to  pay  had  they 
employed  Chinese  hand  labour.  From  the  deeper  culti- 
vation of  these  ploughs  better  crops  are  also  expected, 
and  also  an  earlier  planting  of  the  cane.  Till  now,  the 
eane-growers  have  been  in  the  habit  of  planting  in  March 
and  April;  and  as  the  cane  is  out  in  December  and  the 
tiree  following  months,  it  is  barely  ripe,  and  does  not 
contain  the  same  amount  of  saccharine  matter  that  cane 
fully  twelve  months  in  the  ground  usually  produces. 


PROPERTIES  AND  USES  OF  KIESERITE. 

Kieserite  is  a mineral  composed  of  sulph  ite  of  magnesia 
and  water,  which  occurs  to  the  e.xtent  of  12  per  cent,  in 
the  salt  deposits  of  Stassfurt,  Germany.  It  differs  from 
Epsom  salts  by  its  difficult  soluiiility  in  water  and  smaller 
percentage  of  water  of  crystallisation. 

The  first  attempts  to  economise  kieserite  were  made 
in  1861,  when  it  was  proposed  to  employ  it  in  the 
propar  ition  of  sulphate  of  potash.  Since  that  time  the 
applications  have  greatly  increased,  and  it  has  now 
Vjecoine  an  important  article  of  commerce.  The  largest 
quantity  of  the  raw  material  is  sent  to  England,  where 
it  takos  the  place  of  the  sulphate  of  magnesia,  formerly 
manufactured  from  dolomite,  or  Grecian  magnesite,  in 
cotton  printing.  Another  portion  of  kieserite  is  converted 


into  Glauber  salts,  which  on  account  of  its  freedom  from 
iron,  are  highly  prized  by  gas  manufacturers. 

Manufacturers  of  blano  fUe  employ  kieserite  instead  of 
sulphuric  acid  to  precipitate  the  sulphate  of  barium  from 
chloride  of  barium,  and  in  all  similar  cases  where  it  is 
proposed  to  prepare  a difficultly  soluble  sulphate,  the 
kieserite  can  be  advantageously  used.  Kieserite  is  re- 
commended as  a substitute  for  gypsum  in  agriculture,  as 
a top-dressing  for  clover,  and  is  largely  employed  in 
England  for  this  purpose.  It  is  proposed  to  use  kieserite 
in  the  manufacture  of  alum.  There  is  a mineral  called 
bauxite,  which  chiefly  consists  of  the  hydrated  oxide  of 
aluminum  ; this  is  easily  dissolved  in  hydrochloric  acid. 
Cheap  potash  salts  and  the  calculated  quantity  of  kieserite 
are  added  ; alum  crystallises  out  of  the  solution,  and 
chloride  of  magnesium  remains  in  the  mother  liquid. 

The  uses  indicated  above  are  wholly  inadequate  to 
consume  the  enormous  quantities  now  obtained  from  the 
Stassfurt  mines.  Millions  of  pounds  of  kieserite  are 
annually  brought  to  the  surface,  and  it  is  becoming  a 
serious  question  to  know  what  to  do  with  it.  If  it  could 
be  used  as  a substitute  for  gypsum  in  building  materials 
and  cements,  ics  cheapness  would  at  once  commend  it  to 
notice.  Experiments  looking  to  this  application  have 
been  tried. 

Two  equivalents  of  kieserite  and  one  equivalent  of 
caustic  lime  were  stirred  to  a paste  in  water.  The  mass 
hardened,  but  remained  granular  and  brittle.  On 
calcining  it,  however,  again  pulverizing  and  moistening 
with  water,  it  set  to  a solid  marble-like  mass,  which 
could  be  applied  to  many  useful  purposes.  It  is  proposed 
to  employ  this  material  for  ornamental  decorations  in 
the  interior  of  houses,  and  in  general  for  the  manufacture 
of  cements  and  as  a substitute  for  plaster  of  Paris. 

Kieserite  appears  likely  to  prove  a valuable  accession 
to  our  supply  of  useful  minerals,  to  be  ranked  by  the  side 
of  kainite,  a potash  mineral  also  found  at  Stassfurt, 
and  now  largely  imported  into  the  United  States. — • 
Scientific  American, 


COKRESPOMBENCE. 


FIRE  INSURANCE. 

Sir, — At  page  159  of  th.Q  Jownal  of  the  Society  of  Arts, 
I find  a startling  statement,  for  which  apparently  the 
Law  Fire  Office  is  responsible. 

Will  you  be  so  kind  as  to  communicate  to  Mr. 
Macomber  that  the  amount  of  premiurn  paid  to  the 
London  Fire  offices  was  £6-18,528,  not  £16,544,000. — I 
am,  &o., 

George  Wm.  Bell,  Secretary, 

Law  Fire  Insurance  Society. 

114,  Chancery-lane,  London,  W.C., 

27th  January,  1873. 

[We  have  received  the  following  from  Mr.  Macomber:— 
“Instead  of  stating  that  £463,235,000  is  the  amount 
insured  in  the  City  of  London,  this  amount  should  be 
applied  to  the  entire  Metropolis,  and  the  premium  on 
this  sum  should  appear  as  £648,528.”] 


SULPHUR  IN  SICILY. 

Sir, — The  annual  produce  of  sulphur  in  Sicily,  as 
given  by  Signor  Mottura  in  last  week’s  Journal,  is 

160.000  tons.  If  Signor  Giordano's  figures  are  correct, 
this  amount  is  too  small  by  some  50,000  tons.  I find  in 
the  Journal  of  the  Society  of  Arts,  vol.  xviii.,  p.  876,  that 
Signor  Giordano  st-ates  that  the  annual  value  of  sulphur 
produced  in  Sicily  is  26,000,000  francs,  which,  at  the 
price  he  gives,  of  120  francs  per  ton,  corresponds  to 

126.000  tons. — I am,  &c., 

ZOLFO. 
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NOTES  ON  BOOKS. 


GENERAL  NOTES. 


j|  The  History  of  Ceramic  Art.  — A very  important 
I work  upon  this  most  important  form  of  applied  art  has 
r|  recently  been  published  in  Paris.*  The  author,  M. 
I Albert  Jacquemart,  is  one  of  the  highest  authorities  in 

t Europe  on  the  subject  on  which  he  treats,  and  possesses 

I a remarkably  fine  collection  of  porcelain  and  faiences. 
I|  M.  Jacquemart  claims  for  his  favourite  form  of  art  that 
it,  more  than  any  other,  exhibits  the  progress  of  intelli- 
gence and  the  tendencies  of  man  towards  artistic  objects, 
j and  he  then  proceeds  to  illustrate  his  subject  from  the 
earliest  periods  of  civilisation  to  the  present  time. 
Those  who  are  not  yet  conversant  with  the  technology 
of  ceramic  art  will  thank  the  author  for  an  excellent 
resume,  contained  in  five  pages,  on  the  subject.  M. 
Jacquemart  treats  his  subject  in  its  entirety,  commenc- 
ing  with  Egypt,  China,  and  Japan,  and  including 
j primitive  pottery  of  all  kinds,  but  the  twelfth  century, 
the  renaissance,  supplies  him  with  his  fullest  and  grandest 
j theme,  and  the  productions  of  the  great  Italian  potteries 
are  dwelt  upon  with  the  learned  enthusiasm  of  a master 
i in  the  art  of  criticism.  After  this  the  French  renaissance 
supplies  the  author  with  another  grand  division  of  his 
subject,  which  he  has  naturally  studied  with  minute 
attention  ; while  Holland,  England,  Spain,  and  other 
countries  are  not  neglected.  The  work  is  completed  by 
full  contents  and  index,  which  are  of  great  value  to  the 
ceramic  student,  and  the  whole  is  contained  in  a single 
volume  of  seven  hundred  pages.  But  the  work  has 
another  high  claim  to  attention.  It  contains  a series  of 
I etchings  by  the  son  of  the  author,  M.  Jules  Jacquemart, 

' whose  power  of  depicting  texture,  ornamentation,  light, 
and,  almost,  colour  in  objects  of  art  in  black  and  white, 
has  certainly  never  yet  been  surpassed  if  it  has  been 
equalled.  The  etchings  of  the  jewelled  and  other  objects 
in  the  Louvre,  executed  by  M.  Jules  Jacquemart  for  the 
French  government  some  few  years  since,  are  known  to 
all  the  art  world  of  Europe.  In  the  case  of  the  present 
book  he  probably  selected  his  own  examples  and  worked 
con  amore ; the  eflect  is  superb.  In  addition  to  these 
etchings  the  volume  is  profusely  illustrated  with  admir- 
able wood  engravings. 

Explorations  in  Palestine. f — The  committee  of  the 
Palestine  Exploration  Fund  have  thought  it  time  to 
render  an  account  of  their  doings,  and  of  the  results  they 
have  obtained  from  the  money  entrusted  to  them.  This 
they  have  done  in  the  work  before  us.  It  contains  a 
good  deal  of  matter  of  considerable  interest  to  biblical 
, students,  and  certainly  shows  that  the  exploration  funds 
have  been  carefully  and  judiciously  applied.  One  of  the 
most  cunous  things  in  the  book  is  the  reproduction  of  a 
map  of  Palestine  of  the  fourth  century. 


The  Porcupine  as  Food  at  Rome. — A novel  delicacy 
is  likely  to  grace  the  tables  of  the  epicures  of  Rome.  The 
other  day  a porcupine  was  for  sale  in  the  market  of  tho 
Eternal  city,  and  the  price  put  upon  it  was  only  one  franc  per 
kilog.  (little  more  than  half  the  present  price  of  veal).  The 
man  who  had  him  for  sale  explained  that  it  should  be  cooked 
like  a hare,  or  with  wine  sauce  like  a wild  boar. 

Cinchona  in  India. — Some  experiments  have  been 
made  by  Mr.  Broughton,  the  Government  Quinologist  at  the 
Ootacamund  Plantation  in  India,  to  ascertain  if  the  applica- 
tion of  artificial  manures  to  cinchona  trees  will  increase  the 
yield  of  alkaloid.  It  appears  that  with  certain  species  of 
cinchona,  though  the  trees  exhibited  no  greater  luxuriance, 
the  araountof  quinine  obtained  from  the  bark  was  considerably 
increased  by  manuring ; and  the  experiments  seemed  suffi- 
ciently important  to  warrant  an  extension  of  this  treatment. 

Mendelssohn  Scholarships. — The  committee  of  tha 
Mendelssohn  Scholarships  Fund  are  now  appealing  for  addi- 
tional contributions  to  the  fund.  As  is  generally  known,  the 
scholar.'hips  were  founded  in  1849,  shortly  after  the  death  of 
the  composer.  Till  1856  the  capital  was  allowed  to  accumu- 
late, and  in  that  year  the  first  scholar  (Mr.  Arthur  Sullivan) 
was  appointed,  and  he  held  the  scholarship  for  the  appointed 
period  of  four  years.  Two  other  scholars  have  since  been 
elected.  In  1871  a second  scholarship  was  instituted,  tenable 
for  two  years,  but  it  is  found  that  the  funds  in  the  hands  of 
the  committee  are  not  sulficient  for  its  continuance.  The 
scholarships  are  open  to  persons  of  both  sexes,  natives  of 
Great  Britain  or  Ireland,  and  are  intended  principally  to 
enable  students  to  pursue  their  studies  in  Italy  and  Germany. 
The  Council  of  the  Society  have  subscribed  £20  to  tho  fund, 
but,  as  they  are  at  present  engaged  in  the  larger  work  of 
promoting  the  establishment  of  a National  Training  School 
for  Music,  they  are  not  in  a position  to  interest  themselve.s 
further  in  the  matter. 

Protection  against  Fire  in  New  York. — The  Governor 
of  New  York,  in  his  last  message,  says  that  the  tires  of 
Chicago  and  Boston  suggest  the  necessity  of  revi.sing  the 
existing  laws  relating  to  the  construction  of  buildings 
and  the  storage  of  combustibles  in  the  cities  of  the  Stares, 
and  that  it  is  requisite  that  the  provisions  of  the  law.s  should 
be  of  the  most  stringent  character.  At  present  the  Superin- 
tendent of  Buildings  is  authorised  to  modify  the  legal  require- 
ments with  the  consent  of  the  Supreme  Court.  The  Gover- 
nor is  of  opinion  that  the  members  of  this  body  cannot  be 
equally  competent  with  other  persons  to  give  correct  judg- 
ments in  such  cases.  He,  therefore,  recommends  that  no 
modification  of  tho  law  prescribing  how  buildings  are  to 
be  constructed  shall  be  made  without  the  consent  of  a 
board,  jointly  constituted  of  the  New  York  Board  of  Fire 
Underwriters  and  the  Commissioners  of  the  Fire  Department; 
the  fir.st  as  having,  besides  their  special  knowledge,  a large 
pecuniary  interest  at  stake,  and  the  other  from  their  famdi- 
arity  with  the  causes  of  conflagration  and  the  best  modes  of 
contending  with  it.  With  these,  he  says,  the  American 
Institute  of  Architects  might  perhaps  be  associated  with 
advantage. 


To  prevent  ink  from  turning  mouldy,  it  has 
been  recommended  by  a German  chemist  to  add  a drop  or  two 
of  mustard  oil.  A similar  addition  to  starch  paste  is  said  to 
prevent  its  becoming  sour. 


It  is  said  that  a Philadelphia  manufacturer 
prepamg  a plan  foracolumn  1,000  feet  high,  to  be  construe 
entirely  of  iron,  in  open  work,  from  the  summit  of  which  I 
grounds  of  the  Centennial  Exposition  are  to  be  illumina 
by  means  of  a Drummond  light. 


1 to  produce^ 

1,121,197  cwt.  of  iron  ore  in  1871,  besides  18,317  cwt  i 
copper  and  8,811  cwt.  of  tin  ore.  Gold  to  the  amount  c 

bb,b8o  grammes  was  washed  out  in  Lapland  durinu  th 
same  period.  ounuf,  m 


PjVj  Histoire  de  la  C4ramique,”  par  Albert  Jacquemart.  Hachette, 
pl^r^tfon  fIuT  Beutl'ly.*"®’” 


Apprentice  Schools,  Paris. — The  municipal  authorities 
of  Paris  have  just  opened  a “ school  of  apprentices,”  as  it 
is  called,  on  the  jilan  of  similar  schools  which  have  been 
e.stablished  by  associations.  It  is  at  once  a primary  and  an 
industrial  school,  intended  to  solve  the  ditficult  pruhleiu  of 
combining  general  and  professional  education,  and  training 
well-taught  workmen.  The  boys,  who  are  admitted  from  the 
age  of  thirteen  to  that  of  sixteen  years,  are  apprenticed  to 
the  director  for  three  years,  and  receive  gratuitous  education. 
The  municipal  authorities  have  purchaseda  large  site  on  which 
tho  building  is  erected,  on  tho  Boulevard  de  la  Villetlo.  The 
main  building  is  composed  of  three  floors,  and  includes 
three  great  class  rooms  capable  of  receiving  two  hundred 
pupils,  and  the  refectories ; the  boys  are  not  lodged  at  the 
school,  but  arrive  at  seven  in  the  morning,  and  stay  till  seven 
at  night.  Another  building,  forty  yards  long,  is  devoted  to 
workshops;  on  the  ground  fi>>or  are  forges,  steam  hammers, 
and  all  the  rest  of  the  machinery  and  tools  for  working  in 
iron  ; the  upper  floor  is  devoted  to  wood  sawing,  carpentering, 
joinery,  and  cabinet  making.  Two  foremen  direct  these  two 
series  of  workshops.  Between  the  two  buildings  is  a large 
garden,  playground,  and  gymnasium. 
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NOTICES. 


STTBSCRIPTIOKS. 

Tlie  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


Lecture  VI. — Monday,  March  10th,  1873.  | 

On  the  Energy  of  Light,  with  especial  reference  to  the  | 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Members  are  entitled  to  attend  these  lectures 
free,  and  to  admit  two  friends  to  each  of  them. 
Tickets  for  this  purpose  were  issued  with  last  week’s 
Journal. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  publifshed  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 


ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  ; — 

February  5. — “On  Ships  for  the  Channel  Passage.” 
By  Lieut.-Col.  A.  Strange,  F.R.S.  The  chair  will  he 
taken  by  Vice-Admiral  Erasmus  Ommanney,  C.B., 
F.B.S. 

February  12. — Adjourned  Jleeting.  “On  Ships  for 
the  Channel  Passage.” 

February  19. — ‘‘On  the  Virginias;  their  Agricultural, 
Mineral,  and  Commercial  Resources.”  By  Major  Hotcu- 
hiss,  C.S.A.,  engineer  in  charge  of  the  survey  of 
Viz-ginia  hy  the  Washington  and  Lee  University.  On 
this  evening  Sir  Antonio  Br,ady  will  preside. 

February  26. — “ On  the  Arrowroots  of  Commerce.” 
By  P.  L.  SiJiMONDS,  Esq. 


INDIA  COMMITTEE. 

A Conference  will  be  held  this  evening  (Friday), 
January  31st,  at  eight  o’clock,  when  a paper  will 
bo  read  by  J.  H.  Stocqueler,  E,sq.,  “ On  the 
Progress  of  India  during  the  last  fourteen  years.” 
Major-General  Sir  Henry  Creswick  Eawlinson, 
K.C.B.,  F.E.S.,  wHl  preside. 


CANTOR  LECTUP.es. 

The  second  course  of  these  lectures,  viz.,  seven, 
“ On  the  Energies  of  the  Imponderables,  with 
especial  reference  to  the  Measiuement  and  Utilisa- 
tion of  them,”  will  he  delivered  by  tbe  Ecv. 
Arthur  Eigg,  M.A.,  on  the  following  evenuigs, 
,^t  eight  o’clock : — • 

Lecture  I. — Monday,  February  3rd,  1873. 

On  the  Sources,  Inter-relations,  and  Measurements  of 
Energies — -Units  of  Measurement. 

Lecture  II. — Monday,  February  10th,  1873. 

On  the  Energy  of  Gravity,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  III. — Monday,  February  17th,  1873. 

On  the  Energy  of  Vitality,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...SOCIETY  OF  AETS,  8.  Cantor  Lecture.  Rev.  A. 
Rig-g,  “ On  the  Energies  of  the  Imponderables.” 

Royal  United  Service  Institution,  82.  1.  Mr.  W.  Stirling 
Lacon,  “ Lowering  Boats  at  Sea.”  2.  Captain  G. 
Bremner,  ‘‘Steering  Screws.”  3.  Major  Hutchinson, 
R.A.,  ” New  Surveying  Instruments.” 

Farmers*  Club,  62.  Rev.  J.  L.  Brereton,  “ Country 
Education.” 

London  Institution,  4.  Professor  Duncan,  “Physical 
Geography.” 

Victoria  Institute,  8.  Rev.  C.  A.  Row,  “Remarks  on 
Some  Current  Principles  of  Historical  Criticism.” 
Society  of  Engineers,  75.  President’s  Address. 

Royal  InvStitution,  2.  General  Monthly  Meeting. 
Entomological,  7. 

British  Architects,  S. 

Medical,  8. 

Asiatic,  3. 

Tubs.. ..Civil  Engineers,  8.  Discussion  on  “ Cylindrical  Founda- 
tions.” 2.  Mr.  W.  T.  Thornton,  “ The  Relative  Advan- 
tages of  the  5 feet  6 inches  Gauge,  and  of  the  Metre 
Gauge,  for  the  State  Railways  of  India,  and  particulaiiy 
for  those  of  the  Punjaub.” 

Royal  Institution,  3.  Prof.  Rutherford,  “ Forces  and 
Motions  of  the  Body.” 

Biblical  Archceology,  1.  Rev.  D.  H.  Haigh,  “ On  the 
Era  of  Ezra  and  Nehemiah.”  2.  Rev.  J.  M.  Rodwell, 
“ On  an  Assyrian  Patera  with  an  Inscription  in  Hebrew 
Characters.”  3.  Rev.  J.  M.  Rodwell,  “Some  Remarks 
upon  a Passage  in  the  Peenulus  of  Plautus.” 

Royal  Colonial  Institute,  8.  (At  the  House  of  the 
Society  of  Arts.)  1.  Continuation  of  discussion  on 
Lord  Bury’s  Paper  on  “ The  Treaty  of  "Washington;  a 
Balance  of  Advantages,  &c.”  2.  Mr.  J.  G.  Bourinot, 

“ The  Marine  and  Fisheries  of  Canada.” 

Pathological,  8. 

Anthropological,  8. 

Zoological,  82.  1.  Mr.  B.  Meldola,  “ On  a Certain  Class 

of  Cases  of  Variable  Protective  Colouring  in  Insects.” 

2.  Professor  J.  Allman,  “Report  on  the  Hydroida  col- 
lected during  the  Expeditions  of  H.M.S.  Porcupine.'*^ 

3.  Mr.  George  Gulliver,  “ Measui’ements  of  the  Red 
Blood  Corpuscles  of  Batrachians.”  4.  Dr.  Gunther, 
‘‘Notes  on  some  Reptiles  and  Batrachians  obtained  by 
Dr.  Adolf  Bernhard  Meyer  in  Celebes  and  the  Philip- 
pine Islands.” 

Wed.  ...society  OF  ARTS,  8.  Lieut.-Col.  A.  Strange,  “ On 
Ships  for  tlie  Channel  Passage.” 

Geological,  8.  1.  Mr.  Samuel  Sharp,  “ On  the  Oolites  of 
Northamptonshire.”  2.  Mr.  D.  Mackintosh,  “ Obser- 
vations on  the  more  remarkable  Boulders  of  the  North- 
West  of  England  and  the  Welsh  Borders.”  3.  Mr.  J. 
Lucas,  “ On  the  Origin  of  Clay-ii’onstone.” 
Microscopical,  8.  Annual  Meeting. 

Pharmaceutical,  8. 

Obstetrical,  8. 

London  Institution,  7.  Prof.  Barff,  “ On  Fresco  and 
Siliceous  Painting.” 


Thurs... Royal,  8.^. 

Antiquaries,  82. 

Royal  Institution,  3.  Dr.  Armstrong,  “Formation  of 
Organic  Substances.” 

Linn^an,  8. 

Chemical,  8.  1.  Mr.  W.  H.  Perkins,  “ On  Anthrapur- 

purine.”  2.  Dr.  C.  R.  A.  Wright,  “ On  Isomerism  in 
the  Terpene  Family  of  Hydrocarbons.”  3.  Messrs.  R. 
S.  Dale  and  G.  Scliorlemnur,  “ On  Aurine.” 

Royal  Society  Club,  6. 

Fri Architectural  Association,  75. 

Geologists*  Association,  7^  Annual  Meeting.  !Mr. 
Charles  Lapworih,  “On  the  Diprionidae  of  the  Molfat 
Shale.” 

Royal  Institution,  9.  Professor  Ramsay,  “Old  Con- 
tinents.” 

Philological,  8.{-. 

Archteological  Institute,  4. 

Sat Royal  Botanic,  3^. 

Royal  Institution,  3.  Dr.  Freeman,  “Comparative 
Politics.’* 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Pebruary  7,  1873. 


197 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,055.  VoL.  XXI. 


FRIDAY,  FEBRUARY  7,  1873. 


All  communications  for  the  Society  should  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.V. 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  the  Arts  and  Manufactui’es  of  the 
country,  in  reference  to  which  notices  have  already 
appeared  in  the  Journal,  is  now  ready  for  issue, 
and  may  be  had  on  application  to  the  Secretary. 

The  Council  have  the  pleasure  to  announce  the 
folio-wing  contributions  to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Vintners 


(annual) £10  10  0 

Dr.  Grace  Calvert,  F.E.S 5 6 0 


The  following  additional  Prizes  are  offered  by 
Wyndham  S.  Portal,  Esq. : — To  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  £2 


A copy  of  the  programme  is  sent  with  this 
Journal  to  each  Institution  m union  with  the 
Society. 

PRIZE  FOR  STEEL. 

1 . The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  lS73  the  best  collection  of  specimens 
of  steel  s-uitable  for  general  ongineermg  purposes. 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  with  his 
! specimens  a statement  of  the  nature  of  the  tests 
I he  has  applied  to  each  kind  of  steel  submitted,  and 
j give  the  results  of  such  tests. 

. 4.  The  samples  tested  are  to  be  exhibited 

! together  with  duplicate  samples,  or  portions  of  the 
same  samples;  these  Avdl  be  submitted  to  tests 
should  the  Council  consider  it  desirable. 

5.  The  Council  reserve  to  themselves  the  right 
I of  -withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

The  Worshipful  Company  of  Fishmongers  have 
infonned  the  Council  that  they  have  resolved  to 
establish  two  scholarships,  of  £25  each,  in  aid  of. 
this  school. 

ECONOMICAL  USE  OF  COAL. 

The  Committee  charged  -with  this  subject  met 
on  Monday,  the  3rd  instant.  Present — Major- 
General  Eardley  Wilmot,  F.E.S.,  Dr.  David  Price, 
Mr.  Robert  Rawfinson,  C.B.,  Rev.  A.  Rigg,  Caj)tain 
Robert  Scott,  R.N.  The  Committee  took  into 
consideration  a communication  from  H.M.  Com- 
missioners for  the  International  Exhibition,  in 
reference  to  space  suitable  for  display  and  for 
testing  the  objects  to  be  sent  in  competition  for 
the  prizes  offered  by  the  Society. 

WATER  AND  GAS  SUPPLY. 

The  Council  have  appointed  a Committee,  consist- 
ing of  Major-General  Eardley  Wilmot,  F.R.S., 
chairman  of  the  Council,  Mr.  Edwin  Chad-«dck, 
C.B.,  and  Mr.  Robert  Rawfinson,  C.B.,  to  com- 
municate -with  the  municipal  corporations  of  the 
kingdom,  and  inquire  mto  the  causes,  if  any,  which 
impede  the  adoption  of  efficient  means  for  obtain- 
ing an  adequate  and  economical  supply  of  water, 
gas,  and  other  sanitary  requisites  in  their  respective 
municipalities,  with  a view  to  obtain,  if  necessary, 
general  legislation  thereupon,  and  to  report  the 
result  to  the  Council. 

FIRES  COMMITTEE. 

This  Committee,  appomted  to  consider  and  re- 
port on  the  best  means  for  preventing  the  spread 
of  fires  in  the  metropolis,  held  its  first  meeting  on 
Wednesday,  the  5th  instant.  Present — Mr.  U.  J. 
Kay-Shuttleworth,  M.P.,  in  the  chah ; Mr.  E. 
Chadwick,  C.B.,  Lord  Mountcharles,  and  Lord 
Alfred  Churchill.  The  Committee  took  into 
consideration  the  course  of  proceedings  to  be 
adopted. 


PROCEEDINGS  OF  THE  SOCIETY. 


NINTH  ORDINARY  MEETING. 

Wednesday,  February  5th,  1873,  Vice-Admiral 
Erasmus  Ommai^^ney,  C.B.,  F.R.S.,  Member  of 
Council,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Fitzinmes,  Frank,  7,  Stanhope-terrace,  Gloucestcr-road, 
S.'W. 

Johnston,  William,  M.D.,  F.G.S.,  6,  Gloucester-terrace, 
Weymouth. 

Kay-Shuttleworth,  Ughtred  James,  M.P.,  Ga-wthorpe- 
hal),  Burnley,  Lancashire. 
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Tlie  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  ; — 

Bannister,  Eobert  Hope,  80,  King  William-street,  E.O. 
Walduck,  Henry,  4,  Warwick-court,  Holborn,  W.C. 
Watt,  Philip  B.,  3,  Bilbie-street,  Nottingham. 

The  Paper  read  was — 

SHIPS  FOE  THE  CHANNEL  PASSAGE. 

By  Lieut.  Col.  A.  Strange,  F.E.S., 

Inspector  of  Scientific  Instruments  to  the  India  Government. 

I believe  that  the  object  of  the  Council  of 
the  Society  of  Arts,  in  asking  me  to  read 
a paper  on  this  subject,  is  that  of  promoting 
public  discussion  of  it.  They  did  not,  I hope,  ex- 
pect that  I should  be  able  to  throw  any  original 
light  on  it.  Nor,  were  I able — which  I certainly 
am  not — should  I attempt  to  do  so  on  this  occa- 
sion. My  efforts  will  be  directed  chiefly  to  bring- 
ing together  the  various  methods  which  are  about 
to  be  tried  practically  of  giving  increased  comfort 
to  those  who  have  to  cross  the  Channel,  in  order 
that  the  promoters  of  each  may,  if  so  minded,  help) 
us  to  compDare  them  impartially,  and  thus  both 
prepare  the  puiblic  mind  for  a new  state  of  things, 
and  also  themselves  derive  possibly  some  of  those 
advantages  which  are  generally  found  to  follow 
open  debate. 

I need  say  very  little  to  persuade  you  that  there 
is  room  for  improvement  in  our  pDresent  means  of 
crossmg  the  Channel.  The  sum  of  human  misery 
accumulated  in  a generation  by  the  horrors  of  that 
short  voyage  is  beyond  calculation  and  beyond 
words.  When  a boy  at  school,  some  40  years  ago, 
my  pjarents  lived  on  the  Continent,  and  I had  to 
cross  frequently  every  year  for  my  holidays.  After 
leaving  school  I spient  2G  years  in  India.  When  I 
returned  to  Europ^o  I found  the  Channel  steamers 
almost  exactly  what  I remembered  them  in  my 
youth — improved,  no  doubt,  in  speed,  but  in 
nothing  else  worth  mentioning.  The  same  cockle- 
shell tossing  about,  the  same  p^itiless  deck  expjosure, 
the  same  fetid  cabin  atmosphere,  the  same  utter 
absence  of  special  accommodation  fit  for  those 
willing  to  pjay  for  it,  the  same  disgusting  filth  and 
brutal  disregard  of  the  commonest  decencies ; and 
all  these  evils  in  kind,  far  from  having  undergone 
mitigation  in  degree,  absolutely  aggravated  by 
the  crowding  of  prassengers,  baggage,  and  goods, 
which  the  railway  system  has,  smee  I was  a boy, 
pDOured  into  these  vile  floating  receprtacles. 

I should  qualify  the  very  strong  exp)ressions  I 
have  here  used  by  acknowledging  that  some  little 
effort  has  recently  been  made  to  inqrrove  existing 
Channel  steamers.  In  the  autumn,  the  Albert 
Edward,  belonging  to  the  South  Eastern  Eailway 
Compjany,  lu'id  a little  awning  sp^read  over  the 
deck,  which  is,  so  far  as  it  goes,  an  impjrovement, 
but  it  is  very  slight. 

It  is,  prei'haps,  known  to  many  of  the  audience 
that  a committee  of  this  Society,  of  which  our 
gallant  chairman  is  a member,  has  been  for  some 
time  accumulating  evidence  on  the  subject  of  the 
Channel  piassage,  which  has  been  pmblished  in  the 
Jonrnal  of  the  Society.  While  this  evidence  ex- 
hibits much  diversity  of  opiinion  on  the  numerous 
remedial  measures  pDropiosed,  nothing  is  more 
strikmg  than  the  general  consent  of  impartial 
witnesses  as  to  the  main  cause  that  has  retarded 
impu-ovement — namely,  the  refusal  of  the  railway 


companies  to  consider  anything  but  the  question 
of  dividends — and  to  reject  any  scheme  for  sub- 
stantially increasing  the  comfort  of  the  public,  to 
whom  they  owe  their  privileges  and  very  existence, 
if  it  threatened  any  immediate  expenditure,  how- 
ever great  the  prospective  gain  by  increasing  pas- 
senger traffic,  might  promise  to  be.  I do  not  intend 
to  dwell  on  this  unquestionable  fact.  But,  speaking 
on  the  Channel  passage,  it  is  not  out  of  place  that 
I should  record,  in  connection  with  it,  one  of  the 
numerous  instances  in  which  our  gigantic  private 
railway  monopolies  have  signally  failed  to  fulfil 
their  obligations  to  the  public — failures  which, 
affecting  safety  to  life  as  well  as  comfort  and  con- 
venience— have  now  produced  a strong  body  of 
opinion  favourable  to  the  transfer  of  railways  to 
the  State.  I shall  merely  add,  that  for  the  con- 
trivances for  improving  the  Channel  passage, 
forming  the  subject  of  this  paper,  we  are  indebted, 
I believe,  solely  to  private  enterprise  and  individual 
invention,  and  in  no  degree  whatever  to  the  ini- 
tiative or  encouragement  of  the  various  railway 
companies  who  have  so  long  supinely  permitted 
us  to  suffer  such  grievous  misery. 

A few  introductory  words  on  the  subject  of  sea- 
siclmess  seem  necessary  in  order  to  estimate 
pu’operly  the  various  expedients  by  which  it  is  jpro- 
posed  to  mitigate  or  prevent  it.  I am  not  a 
physiologist,  and  shall,  therefore,  not  presume  to 
dogmatise  on  a malady  the  causes  of  which  are, 
I believe,  to  some  extent  in  dispute  amongst 
physiologists  themselves.  A distinguished  surgeon, 
whose  opinion  I recently  considted  for  the  purpose 
of  this  paper,  told  me  that  he  believed  the  main 
cause  to  be  the  forcing  back  of  the  blood  upon  the 
cerebellum,  that  part  of  the  brain  in  immediate 
connection  with  the  spinal  column,  throiigh  which 
the  abnormal  disturbance  was  commimicated  to 
the  stomach  and  other  organs.  My  learned  friend 
did  not  adopt  the  more  poptdar  explanation  that 
the  mechanical  pressm-e  of  the  diaphragm  was  the 
chief  cause  of  sea-sickness,  and  he  gave  me  his 
reasons  for  holding  the  above  views,  which  I fear 
to  repeat,  lest,  in  my  ignorance,  I should  misstate 
them.  The  brain  theory,  as  I may  call  it,  certaudy 
seems  supported  by  the  fact  of  the  well-known 
intense  mental  prostration  and  distress  which  is  a 
peculiar  feature  of  sea-sickness,  Others  attach 
some  importance  to  optical  causes,  and  believe  that 
the  sight  of  swinging  objects  in  motion  helps  to 
aggregate,  if  not  to  produce,  the  malady.  I once 
tried  an  experiment,  which,  from  its  bearing  on 
this  supposed  cause,  I may  briefly  describe. 

iSome  years  ago  I was  about  to  cross,  in  an  open 
boat,  the  harbour  of  Kurrachee,  in  Scinde,  to 
Manora-point,  on  which  the  lighthouse  stands. 
A lady  who  was  of  the  party  aimounced  that  she 
should  be  sick  directly  the  boat  was  pushed  off.  I 
suddenly  remembered,  in  this  emergency,  having 
read  of  a mode  of  preventing  sea-sickness,  which, 
although  I felt  no  faith  in  it,  I thought  worth 
trying.  It  consisted  in  giving  the  lady  a tumbler 
nearly  full  of  water,  which  she  was  to  keep  steady 
so  as  to  sijill  none  of  its  contents.  She  followed 
my  instructions,  and  at  the  end  of  our  passage, 
which  only  occupied  a few  minutes,  she  declared 
that  for  the  first  time  in  her  life,  under  similar 
circumstances,  she  had  experienced  no  uneasiness 
whatever.  The  explanation  is  probably  that  of 
illusion  caused  by  the  quiescence  in  the  tumbler  of 
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■water.  Though  such  an  illusion  can  hardly  be 
expected  to  be  of  long  dm-ation,  even  if  the  experi- 
ment could  be  continued,  it  yet  seems  to  indicate 
that  any  means  which  can  be  adopted  to  cheat  the 
mind  into  thinking  that  the  ship  is  not  in  motion 
may  be  serviceable. 

But,  whether  the  disturbance  of  the  -victim  be 
of  a functional,  mechanical,  or  mental  kind,  or  of 
all  combined,  no  doubt  can  exist  that  as  a whole 
it  is  caused  mainly  and  primarily  by  the  motions 
of  the  vessel.  Let  us,  therefore,  consider  what 
these  motions  are.  They  are  j)rmcipally  of  two 
kinds  — angular  and;  rectilinear.  The  angular 
motions  are  : — 1.  Pitching.  2.  Rolling.  3.  Hori- 
zontal or  azimuthal  swaying. 

The  rectilinear  motions  are  : — 4.  The  longitudinal 
advance  of  the  ship  on  her  course.  5.  Lateral 
drifting.  6.  Upward  and  downward  motion  of 
translation. 

Besides  these  motions  there  are  others  affecting, 
not  the  ship  as  a whole,  but  her  structure.  Such 
as,  Y,  Temporary  vibration  caused  by  the  concussion 
of  waves,  and  8,  Continuous  tremor  caused  by  the 
working  of  her  engines — if  a steamer. 

We  shall  be  able  at  once  to  eliminate  several  of 
these  motions,  and  so  materially  reduce  the  number 
that  have  to  130  counteracted. 

I No.  4,  The  longitudinal  advance  of  the  ship,  may 
; be  set  aside  first,  because  if  we  are  to  get  across 
I the  Channel  at  all  we  cannot  dispense  with  it;  and, 

' secondly,  because  oru-  experience  of  it  in  land 
' travelling  proves  that  it  has  nothing  to  do  with 
) causing  sickness.  No.  5,  Lateral  drifting,  being  a 
motion  precisely  the  same  hr  land,  though  much 
less  in  degree,  cair  have  still  less  to  do  with  the 
: matter.  In  an  omnibus,  for  mstance,  we  are  sub- 
; jected  to  this  lateral  motion  rvithout  bad  effect, 
j No.  3,  Horizontal  or  azimuthal  swaying,  must 
1 produce  the  same  effect  as  No.  5,  Lateral  drifting — ■ 
! that  is,  no  effect  at  all. 

Lea-ving  the  “effects,  of  Nos.  Y and  8,  Vibration 
and  Tremor,  respectively,  to  be  considered  at  a 
later  period,  we  come  irow  to  No.  6,  Upward  and 
downward  motion  of  translation,  which  requires 
careful  consideration.  The  irsrral  definition  of 
I motion  of  translation  is  that  it  is  the  motion  of  a 


I 


body  advancing  continuously  or  oscillating  back- 
■wards  and  forwards  in  a du’ection  parallel  to 
itself.  The  solar  system,  thoxrgh  com^DOsed  of 
planets  rotating  on  then-  respective  axes,  and 
revol-viag  in  nearly  circular  orbits,  has  also  a 
bodily  progressive  motion  in  space  sensibly 
rectilinear  in  dhection.  This  bodily  movement, 
which  is  quite  distinct  from  the  others — is  a motion 
of  translation.  The  piston  of  a fixed  steam-engme 
has  a vertical  motion  of  translation  upwards  and 
do"wnwards  "within  the  cybnder.  In  this  case 
there  is  no  other  motion  to  complicate  or  mask 
that  of  translation.  An  example  of  rectilinear 
motion  of  translation,  combined  with  angular 
mption,  is  afforded  by  the  piston  of  steam-engines 
■with  oscdlating  cylinders,  such  as  are  generally 
employed  for  marine  piu’poses,  and  to  be  seen  in 
all  the  penny  steamers  plynig  on  the  Thames.  In 
tWs  we  have  the  motion  of  translation  of  the 
piston  up  and  do"wn  in  the  cyluider,  as  m the 
fixed  engine,  but  its  inclination  with  respect  to 
the  horizon  is,  at  the  same  time,  constantly  vary- 
ing with  the  oscillation  of  the  cylinder  along 
which  it  moves.  Bring  the  angular  oscillation  of 


the  cylinder  to  a standstill,  and  we  have  only  the 
rectilinear  motion  left,  as  in  the  fixed  engine. 

In  a ship  we  have  the  same  movements  as  in  an 
oscillating  engine  cylinder — the  varying  angular 
inclination  caused  by  pitching  or  rolling,  which- 
ever we  may  be  considering,  and  the  rectilinear 
translation  caused  by  the  heaving  of  the  waves  up 
and  down  vertically.  This  may,  perhajxs,  be  even 
more  clearly  ilkxstrated  by  means  of  the  beam  of  a 
Cornish  pumping-engine.  As  always  made,  the 
beam  possesses  longitudinal  angular  motion  only, 
analogous  to  the  pitching  of  a ship.  But  let  -uer 
imagine  the  centre  or  point  on  which  the  beam 
turns  to  be  placed  at  the  top  of  a piston-rod  'work- 
mg  up  and  down  vertically  in  a cyluider.  This 
would  give  to  the  beam  translatoi'y  motion  in 
addition  to  the  angular  motion.  Further,  let  us 
suppose  the  centre  or  joint,  instead  of  acting  in 
one  plane  only,  to  have  a rocking  motion  at  right 
angles  to  the  length  of  the  beam,  then  that  would 
represent  the  rolling  of  the  ship,  and  we  should 
thus  have  all  three  motions — pitching,  rolling,  and 
translation,  acting  on  one  and  the  same  beam, 
simultaneously,  as  in  a .ship. 

No  proposal  has  yet  been  made  for  getting  rid 
of  the  vertical  translatory  motions  of  ships,  nor  is 
it  conceivable  how  this  can  be  done.  I have, 
however,  dwelt  upon  it,  because  much  confusion  of 
thought  exists  regarding  this  particular  motion, 
as  to  which  I may  have  more  to  say  presently. 

We  have  now  reduced  the  motions  to  which  a 
ship,  as  a whole,  is  subject,  to  two  of  oim  list, 
namely,  No.  1,  Pitching,  and  No.  2,  Rolling.  I 
shall  now  proceed  to  examine  the  various  projects 
which  have  been  made  public  for  reducing  or  pre- 
venting these  two  motions.  Of  all  the  projects 
now  before  the  j)B-blic  none  attempt  to  deal  "with 
more  than  the  two  motions. 

I believe  one  of  the  first  in  order  of  time  is  that 
of  Mr.  Sedley,  a model  of  which  is  now  before 
you.  The  basis  of  Mr.  Sedley’s  construction  is 
identical  with  that  of  Captain  Dicey;  and  as  I 
understand  these  two  inventors,  instead  of  ojrpos- 
ing  each  other,  have  judiciously  entered  into 
alliance,  I shall  presently  consider  them  together. 
Another  plan  was  j)ut  forward  by  Mr.  Mackie 
some  time  ago.  I made  a emsory  examination  of 
his  model,  exhibited  at  one  of  the  soii’ees  of  the 
President  of  the  Royal  Society.  The  impression 
left  on  my  mind  being  rather  vague,  I expressed  a 
wish  to  make  a comparative  examination  of  Mr. 
Maclde’s  and  Captain  Dicey’s  model  in  these 
rooms,  side  by  side,  before  writing  my  present 
jxaper.  But  this  was  not  agreeable  to  Mr.  Maclde, 
and  I am  still  a good  deal  in  the  dark  about  his 
ship,  and  cannot  safely  attempt  a description  of  it^ 
This  is,  however,  at  present  of  the  less  importanca 
that  no  steps  have  yet,  I understand,  been  taken 
to  bring  his  principles  to  the  test  of  commercial 
application.  I believe,  however,  that  Mr.  Mackie 
proposes  to  reduce  the  motions  of  the  ship  more 
by  her  dimensions  than  by  any  special  peculiarity 
of  form  ; and  we  all  Irnow  the  infiuence  of  size  in 
this  matter,  other  thmgs  being  equal. 

I now  come  to  the  Sedley-Dicey  ship.  She  also 
is  to  be  much  larger  than ' the  present  Channel 
ships.  The  dimensions  given  by  Captain  Dicey* 
are  400  feet  length,  and,  as  I understand  him,  Y5 
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feet  beam  over  all.  Possibly  these  figures  have 
since  been  modified,  but  it  is  more  with  the  prin- 
ciple than  the  size,  though  that  is  important,  that 
I am  at  present  immediately  concerned.  The 
principle  is  avowedly  boiTOwed  from  the  native 
boats  to  be  found  at  Ceylon  and  on  the  western 
coast  of  India.  These  have  two  long  beams  fastened 
firmly  athwart  ships,  and  projecting  many  feet  on 
one  side.  To  the  extreme  external  ends  of  these 
beams  is  fastened  a log  of  wood  or  outrigger 
parallel  to  the  boat.  When  the  wind  is  on  the 
^.outrigger  side,  this  beam,  acting  as  a counterpoise 
at  the  end  of  a long  lever,  prevents  the  hoat  being 
capsized  on  the  opposite  side.  When  the  wind  is 
on  the  boat  side,  the  outrigger  acts  as  a supporting 
or  resisting  float,  and  prevents  the  boat  capsizing 
towards  it.  These  boats  are  well  known  for  their 
safety  in  a sea  which  without  the  outrigger  would 
swamp  them,  and  they  are  said  to  have  much  less 
rolUng  motion  than  ordinary  boats  of  even  much 
larger  size.  They  carry  a very  wide  spread  of 
canvas. 

Captain  Dicey’s  arrangements  for  cari-ying  out 
this  pidnciple  on  a large  scale  maybe  thus  described : 
Let  us  imagine  a ship  400  feet  long,  and  40  feet 
beam,  divided  right  through  from  end  to  end  in  the 
direction  of  her  length,  and  let  us  sitppose  the  in- 
terior sides  of  the  two  halves  thus  exposed  and  open 
to  be  covered  in  -with  wood  or  iron  ; these  interior 
sides  of  the  two  halves  v.'ould  then  be  quite  flat, 
and  their  exterior  sides  would  be  of  the  original 
form  of  the  shijr.  Now  let  the  two  halves  be  sepa- 
rated until  the  two  interior  sides  are  35  feet  apart 
from  end  to  end.  Next  let  a continuous  bridge  of 
iron  gir-ders  be  made  to  span  and  firmly  connect 
these  two  halves.  We  should  thus  have  obtained 
an  area  for  deck  and  saloorr  and  cabin  accommoda- 
tion 400  feet  long,  and  75  feet  across  at  its  widest 
part.  The  engines  are  to  be  amidships,  and  the 
paddles,  two  in  number,  are  to  work  in  the  space 
betweerr  the  two  half-ships.  You  will  ohserve 
that  Mr.  Sedley’s  model,  rrow  before  you,  re- 
sembles what  I have  briefly  described,  except  with 
regard  to  the  paddles,  which  he  places  orrtside  the 
half-ships.  This,  of  course,  gives  him  less  space 
for  entering  harbours.  Which  j^osition  of  the 
paddles  is  best  for  speed,  is  a question,  I believe, 
still  to  be  decided.  Captain  Dicey  proposes  to  have 
rudders  at  either  extremity  of  both  half-ships,  to 
obviate  the  necessity  for  turning  in  harbour,  which 
wordd,  in  some  cases,  be  impossible  with  such  long 
ships.  The  pair  of  nidders  in  actual  use,  will,  of 
course  be  gcai-ed  together.  Capt.  Dicey  estimates 
the  draught  of  water  of  a ship  of  the  foregoing 
dimensions  to  be  only  G feet,  which  will  admit  of 
her  entering  existing  harbours  on  both  sides  of  the 
Channel. 

It  is  evident  that  Capt.  Dicey  aims  at  mitigating 
only  two  motions  to  which  ships  are  subject, 
namely,  pitching,  by  great  length  and  possibly 
peculiar  form  of  bow  ; and  rolling,  liy  abnormal 
extent  of  beam.  The  motion  of  ti’anslation,  what- 
ever it  may  ainoniit  to,  wdll  bo  of  the  whole 
amount  due  to  a ship  of  the  intended  size  and 
immersion.  Capt.  Dicey’s  plan  maj^,  therefore,  be 
described  as  aimmg  at  its  object  by  means  of 
external  form  only. 

I come  now  to  Mr.  Bcssemei’’s  plan  for  diminish- 
ing a ship’s  motion.  This  constitutes  as  great  a 
departure  from  ordinary  usage  as  Capt.  Dicey’s, 


and  is  probably  even  more  original.  The  ship* 
which  is  the  design  of  Mr.  E.  J.  Eeed,  C.B.,  late 
Chief  Constructor  to  the  Navy,  is  to  be  350  feet 
long,  with  a beam  of  45  feet,  and  she  is  estimated 
to  draw  7 ft.  6 in.  of  water,  which  is  the  same  as 
the  draught  of  existing  Channel  steamers.  The 
two  chief  aims  of  her  external  foim  are  high 
speed  and  diminished  pitching.  As  to  the  first,  I 
need  only  say  that  there  is  nothing  to  prevent  the 
concentration  of  every  known  expedient,  so  far  as 
form  is  concerned,  for  attaining  this  object.  It  is 
intended  to  reduce  pitching  to  a minimrim  by 
giving  to  the  bows  a form  such  as  will  cause  the 
ship  rather  to  cleave  through  the  waves  than  rise 
to  them  or  over  them. 

It  is  for  the  diminution  of  rolling  that  Mr. 
Bessemer,  like  Captain  Dicey,  has  introduced  novel 
arrangements.  Mr.  Bessemer’s  suspended  saloon 
has  already  been  very  frequently  described,  but 
my  paper  wovdd  be  incomplete  if  it  did  not  ex- 
plain the  main  features  of  this  remarkable  in- 
vention. 

The  saloon,  for  a ship  of  the  size  I have  men- 
tioned, will  be  70  long,  35  feet  wide,  and  20  feet 
high.  It  will  be  placed  in  the  middle  of  the  ship. 
Instead  of  being  an  immoveable  section  of  the  ship 
it  will  be  a distinct  structure,  supported  at  its  tv/o 
ends  by  cylindrical  pivots,  resting  on  supports 
firmly  connected  with  the  hody  of  the  ship,  the 
line  joining  the  two  pivots  being  parallel  to  the 
ship’s  keel.  These  pivots  being  placed  a little 
above  the  centre  of  gravity  of  the  whole  mass,  the 
saloon  will  be  free  to  adjust  itself  to  the  horizontal 
position,  however  much  the  ship  may  lean  over. 
So  far  there  is  no  novelty  of  principle,  though 
perhaps  this  is  the  largest  structure  ever  so  sus- 
pended. The  hammock  and  swinging  cot  are  on 
the  same  principle.  And  such  a suspension  would 
entirely  fulfil  its  pmpose  but  for  three  disturbing 
influences— namely,  1.  The  action  of  the  wind  on 
the  outside  of  the  saloon.  2.  The  shifting  about 
of  the  W'eight  of  the  large  number  of  passengers 
it  will  accommodate ; and,  3.  The  effect  of  the 
ship’s  own  movements. 

The  first  two  distmbing  causes  are  too  obvious 
to  require  more  than  naming.  The  third  needs 
some  explanation.  A box  chronometer  and  a bin- 
nacle compass  are  suspended  in  a manner  oven 
more  complete  than,  but  still  similar  to,  Mr.  Bes- 
semer’s saloon.  If  we  place  a binnacle  compass  in 
its  box  on  the  table,  and  gently  tilt  the  box,  we 
shall  find  that  the  compass  preserves  perfectly  its 
horizontal  position.  If  we  now  walk  quickly  with 
the  box  about  the  room,  or  wave  it  to  and  fro, 
tilting  it  at  the  same  time,  we  shall  find  that 
although  the  compass  preserves  generally  its  hori- 
zoiitality,  yet  it  is  never  quite  quiescent,  but  sways 
backwards  and  forwards,  to  an  extent  less  than  the 
tilting  perhaps,  but  still  quite  appreciable, . and 
varying  Avith  the  suddenness  and  velocity  Avith 
Avhich  Ave  AvaA'o  or  carry  about  the  box.  This  arises 
from  the  inertia  of  the  suspended  compass  i^re- 
venting  its  at  once  adapting  itself  to  the  rapidly- 
changed  position  of  the  point  of  suspension.  It 
first  lags  behind  its  true  position,  and  then  is  car- 
ried by  its  OAvn  momentum  beyond  it.  In  this  Avay 
SAva.ying  motions  ai'e  communicated  to  the  compass, 
knoAvn  as  sccondaiy  oscillations.  Any  suspended 
body  is  subject  to  the  same  phenomenon — amongst 
others,  the  pendrxlums  of  large  clocks,  Avhich,  if 
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] not  suspended  from  a very  firm  support,  will  have 
secondary  oscillations  very  destructive  to  accurate 
1 time-keeping. 

[ Su’  John  Herschel  endeavoured  to  counteract 
this  motion  in  the  case  of  a swinging  cot  by  intro - 
[ ducing  certain  arrangements.  His  invention,  de- 
! scribed  in  the  Journal  of  this  Society,  displays  the 
; ability  you  might  expect  from  a man  of  his 
genius,  and  no  doubt  it  is  very  fairly  effective  in  the 
( case  of  a cot,  and  diminishes  the  swaying  motion, 
j But  it  would  not  be  applicable  to  so  large  a struc- 
I ture  as  a saloon,  nor  will  it  fulfil  the  intention  as 
I fully  as  Mr.  Bessemer’s  invention  pretends  to  do. 

, The  peculiarity  in  Mr.  Bessemer’s  suspension, 
f which  distinguishes  it  from  all  others,  consists  in 
■1  appliances  for  controlling  the  three  disturbing 
f|  agencies  I have  mentioned,  whilst  giving  the  sus- 
I pended  body  entire  freedom  to  assume  a generally 
[ horizontal  position.  There  are  many  modes  of 
i doiug  this  which  might  be  more  or  less  effectual, 
f Ropes  passing  over  pulleys  and  worked  by  ^vind- 
j lasses  by  manual  power,  or  lateral  pressure-screws, 
j might  be  applied  with  some  effect.  The  plan 
I adopted  by  Mr.  Bessemer  differs  entirely  from 
f these.  It  would  occupy  too  much  of  my  space  to 
i describe  it  in  detail — nor  could  I expect  to  make 
, all  its  parts  intelligible  without  a number  of  draw- 
ings and  models,  such  as  could  not  be  studied  with 
advantage  by  a public  meeting.  The  following 
I general  account,  furnished  by  the  designer,  and 
I quoted  in  an  able  article,  by  Mr.  Merrifield,  in  the 
I January  number  of  the  Popular  Journal  of  Science, 

. may  suffice  for  present  purposes: — “A  toothed 
I sector,  of  largo  diameter,  is  secured  to  the  main 
; central  axis  of  the  saloon  structure,  and  beneath  it 
is  a strong  bed-plate  firmly  attached  to  the  floor 
of  the  ship.  On  this  bed-plate  are  two  hydraulic 
j cylinders,  to  which  a double-ended  ram  is  fitted, 

J the  central  part  of  the  ram  bemg  provided  “with 
! teeth,  which  gear  into  the  sector.  Therefore,  when 
, the  ship  is  in  a state  of  rest,  the  sliding  m and  out 
; of  the  rams  ivill  cause  the  saloon  to  move  on  its 
;j  own  axis  with  a gentle  but  powerful  motion. 

These  movements,  however,  are  controlled  by  a 
;j  pah'  of  delicately-balanced  equilibrium  valves. 

1 Hence  it  will  be  seen  that  when  the  ship  is  rolling 
i at  sea,  this  power  of  acting  on  the  saloon  enables 
J the  steersman  to  retain  the  saloon  constantly  in  a 
J perfectly  vertical  position,  while  the  floor  of  the 
ship  is  rismg  and  falling  beneath  it.  The  essential 
point  of  this  arrangement  is  that  the  hydraulic 
ajjparatus  has  not  to  put  the  saloon  in  motion, 
but  simply  to  prevent  it  acquiring  any  motion. 

Ij  Moreover,  the  vis  mertice  of  a structure  like  the 
saloon,  which  will  weigh  some  seventy  or  eighty 
tons,  will  greatly  assist  in  resisting  the  initial 
tendency  to  motion.” 

The  appellation  of  “steersman”  given  by  Mr. 
i Bessemer  to  the  man  who  operates  on  the  hydraulic 
j valves,  is  not  happily  chosen,  and  has  led  some 
j persons,^  to  my  knowledge,  to  imagine  that  the 
I hydraulic  apparatus  is  in  some  way  connected  ^vith 
I the  steering'  of  the  ship.  The  man  in  question, 

I however  styled,  stands,  m Mr.  Bessemer’s  worldng 
model,  in  a well,  formed  in  the  centre  of  the  saloon, 
j grasping  a long  horizontal  lever  which  acts  on  the 
valves.  In  front  of  him  is  a spirit-level,  sufficiently 
j delicate  to  mdicate  any  tendency  in  the  floor  of  the 
saloon,  to  which  it  is  fixed,  to  depart  from  the 
, horizontal  position.  Keeping  his  eye  on  the  level. 


he  instantaneously  checks  any  such  tendency  by 
giving  a shght  motion  to  the  lever  one  way  or  the 
other,  according  to  the  indications  of  the  level.  In 
Mr.  Bessemer’s  comparatively  small  working  model 
the  shifting  of  the  weight  of  two  heavy  men  from 
one  side  to  the  other  would,  if  the  saloon  were 
devoid  of  controlling  apparatus,  certaudy  disturb 
its  equilibrium,  but  I found  that  the  man  at  the 
level  had  perfect  control  over  that  amoimt  of  dis- 
turbing cause. 

Mr.  Bessemer  claims  for  this  apparatus,  and  I be- 
lieve justly,  a quickness  of  action,  smoothness,  and 
facility  of  manipulation,  combined  wdth  power, 
superior  to  any  other  agency  now  known.  He  has, 
moreover,  long  emj)loyed  the  same  principle  on  a 
large  scale  for  other  purposes  connected  wth  the 
steel  manufacture,  and  has,  therefore,  that  confi- 
dence in  its  efficiency  which  experience  alone  can 
give. 

Mr.  Bessemer’s  ship  is  to  be  propelled  by  two 
distinct  engines,  outside  the  ends  of  the  saloon,  and 
each  driving  a pair  of  paddles,  the  centres  of  which 
will  bo  lOG  feet  aj)art. 

Two  of  the  disturbing  effects  to  which  ships  are 
liable,  enumerated  in  the  early  part  of  my  paper, 
may  now  be  refeiTed  to,  namely.  No.  7,  “ Tempo- 
rai'y  vibrations  caused  by  the  concussion  of  waves,” 
and  No.  8,  “ Continuous  tremor  caused  by  the 
working  of  the  engines.”  Mr.  Bessemer’s  arrange- 
ment seems  well  calculated  to  reduce  to  a minimum 
these  two  effects,  both  of  them  distressing,  the  first 
to  the  timid,  the  second  to  the  sick,  whose  suffer- 
ings are  generally  believed  to  be  aggravated  by  the 
incessant  tremblmg  of  a powerful  steamer.  The 
suspensory  supports  of  the  saloon  will  be  furnished 
with  thick  beds  of  india-rubber,  which  will  deaden 
tremor ; and  a space  of  five  feet  all  roiuid  between 
the  saloon  and  the  ship  will  prevent  the  wave 
shocks  against  her  sides  from  being  felt  by  the 
isolated  passengers. 

I must  now  once  more  advert  to  the  motion  of 
translation  of  ships.  It  is  evident  that  none  of  the 
projects  I have  described  have  any  direct  tendency 
to  diminish  this  motion  m the  slightest  degree. 
The  question  is,  what  does  this  motion,  separated 
from  all  others,  amount  to  ? We  are  singularly  in 
the  dark  here.  Every  one  speaks  of  the  malign 
influence  of  the  “ up  and  down  motion  ” of  a ship 
at  sea.  In  the  discussion  on  a paper  read  by  me 
on  the  27th  ult.,  at  the  Royal  United  Service 
Institution*,  no  clear  apprehension  of  this  motion 
seemed  to  exist  even  on  the  part  of  the  scientific 
naval  officers  who  spoke.  This  troublesome  trans- 
latory  motion  seems  doomed  to  be  confounded  with 
pitching  ; and  whether  or  not  it  affects  the  bodily 
comfort  of  those  exposed  to  it,  it  seems  certainly 
to  obfuscate  the  mental  powers  of  most  people  who 
write  and  speak  about  it. 

They  are  apt  to  forget  that  the  up-and-dow'n  mo- 
tion so  much  and  justly  complained  of,  is  largely  due 
to  the  angular  pitching  and  rolling.  For,  to  revert 
to  the  illustration  of  the  beam  of  a fixed  steam- 
engine,  the  piston-rod  is  seen  to  rise  and  fall  ver- 
tically under  the  influence  of  the  angular  pitchmg, 
so  to  speak,  of  the  beam,  and  yet  there  is  no  trans- 
latory  motion  hero. 

I have  not  met  'with  any  investigation  of  the 
amount  of  the  translatory  motions  of  shq^s,  nor  do 


* On  a proposal  to  mount  heavy  naval  guns  on  the  principle  of 
the  Bessemer  saloon. 
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I believe  that  any  exact  observations  upon  it  have 
been  made,  the  difficulty  of  eliminating  all 
angular  motion  in  a floating  body  standing  proba- 
bly in  the  way  of  such  observations.  But  any  one 
may  notice  that  a small  light  floating  body,  such 
as  a cork,  will  be  raised  and  lowered  vertically  to 
the  whole  extent  of  the  ripple  on  which  it  is 
borne,  the  motion  of  translation  being  exactly 
equal  to  the  height  of  the  ripple  or  wave,  whereas 
a large  ship  in  the  same  water  will  not  be  moved 
perceptibly.  This  clearly  mdicates  that  the  extent 
of  the  motion  in  question  dejiends  on  the  relation 
of  the  height  of  the  Avave  to  the  size,  Aveight,  and 
immersion  of  the  body  exposed  to  its  action.  In 
the  case  of  a large  ship,  the  fraction  of  the  Avave 
height  through  Avhich  she  AA'ill  be  raised  bodily 
Avill  probably  be  very  small.  Mr.  Merrifield,  in 
the  article  I have  before  alluded  to,  estimates  that, 
in  the  case  of  Mr.  Bessemer’s  ship,  the  motion  of 
translation  may  amount  to  five  or  six  feet.  He  does 
not,  however,  give  the  data  on  AAffiich  this  estimate 
is  founded.  When  it  is  remembered  that  in  the 
Channel,  ships  arc  exposed  more  to  chopping  cross 
seas  than  to  large  regrdar  Avaves,  such  as  those 
met  Avith  in  the  oxjen  ocean,  I am  inclined  to 
think  the  estimate  an  extreme  one  in  the  case  of 
the  Chamiel  ships  Ave  are  considering. 

With  reference  to  that,  I may  just  mention  that 
the  height  of  the  great  Atlantic  Avaves  AA^as  mea- 
sured ANuth  great  care,  years  ago,  by  Dr.  Scoresby, 
and  he  gives  their  mean  height  to  be — as  well  as 
as  I can  remember,  speaking  from  recollection — 
28  feet.  That  is  a very  extreme  case  in  the  ocean 
where  waves  attain  their  maximum  height.  Noaa^ 
I doubt  very  much  if  Channel  Avaves  ever  attain 
half  that  height.  They  ahvays  appear  to  be  very 
much  higher  than  they  really  are,  but  nothing  is 
more  deceptive.  Its  impetuosity  rather  tends  to 
create  the  illusion  of  height,  jirst  as  a fleet  race- 
horse always  looks  larger  in  galloping  than  when 
standing  still.  Noav,  if  Channel  Avaves  are  never 
more  than  14  feet  in  height,  I should  very  much 
doubt  whether  the  larger  ship  would  rise  or  fall 
six  feet.  HoAA^ever,  that  is  mere  conjecture. 

It  is  oidy  right  I should  mention,  before 
leaA’ing  Mr.  Bessemer’s  ship,  that  although  in  the 
first  specimens  to  be  built  he  only  proposes  to  con- 
trol the  rolling  motion,  he  oxjrrossly  states  that 
his  invention  can  be  extended  to  control  the  pitch- 
ing also.  I have  seen  his  fully  detailed  draAvings 
for  this  more  complete  arrangement,  Avhich,  if 
carried  into  practice,  Avordd,  by  eliminating  both 
angular  motions,  enable  us  to  measure  Avith  some 
certainty  the  amount  of  the  vexed  and  vexing 
rectilinear  translatory  motion. 

It  need  hardly  be  said  that  both  Captain  Dicey 
and  Mr.  Bessemer  seem  frilly  alWe  to  the  necessity 
for  providing  the  thorough  ventilation,  protection 
from  weather,  and  commodious  accommodation 
Avhich  their  large  ships  are  so  Avell  suited  to  afibrd. 

I may  here  allude  to  another  proposal  for  cross- 
ing the  Channel,  Avhich  Avas  laid  before  the  public 
in  this  room,  under  the  auspices  of  the  Institution 
of  Naval  Architects,  by  the  famous  engineer,  Mr. 
Scott  Russell.  Everybody  Avho  Avas  present  must 
remember  the  lucid  and  also  very  entertaining  Avay 
in  Avhich  he  described  his  plan,  Avhich  consisted  in 
haAung  large  ships,  Avithout  any  peculiarity  of 
form  but  such  as  Avould  make  them  good  sea-boats 
■^large  ships  capable  of  having  a train  on  board — 


so  large  that  no  existing  harbour  Avould  have  ac- 
commodated them.  He  proposed  to  create  a 
harbour,  or,  as  he  expressed  it,  make  an  island 
some  distance  off  shore,  about  a mile,  I think.  It 
was  a circular  island,  with  the  centre  scooped  out, 
and  an  entrance  to  it,  and  this  scooped-out  portion 
of  the  island  Avas  to  be  large  enough  to  receive  his 
ships.  There  Avas  to  be  a viaduct  to  connect  the 
island  harbour  Avith  the  shore.  His  ships  were  to 
run  into  the  circular  harbour,  land  their  passengers 
and  goods  on  the  edge  of  the  island,  and  they  were 
then  to  be  conveyed  by  train  to  the  Continent. 
That  Avas,  substantially,  I think.  Iris  scheme,  and 
no  doubt  it  offered  great  advantages.  But  it  is  some 
time  since  it  Avas  promulgated  here,  and  I have 
not  heard  anything  of  it  since,  and  whether  it  is 
to  be  carried  into  effect,  I know  not. 

It  is  difficult  to  institute  a comparison  be- 
tween tAvo  arrangements  differing  so  completely 
in  principle  as  Capt.  Dicey’s  and  Mr.  Bessemer’s. 
And  I think,  perhaps,  it  Avill  be  best  to  leave 
their  relative  merits  and  demerits  to  be  brought 
out  by  the  discussion  for  which  I have  endea- 
voured, as  impartially  as  possible,  to  provide 
the  material.  I may,  hoAvever,  help  to  give 
usefid  direction  to  the  discussion  by  naming  some 
points  in  each  of  the  new  ships,  regarding  Avhich 
differences  of  opinion  have  been  publicly  expressed. 

In  Capt.  Dicey’s  ships,  it  is  apprehended  that 
the  naiTOAV  passage  in  which  the  paddles  work 
will  permit  free  Avay  to  the  water,  and  that  high 
speed  A\dll  therefore  not  be  attainable.  I have 
heard  that  experiments  have  been  made  on  this 
1 jioint,  and  peiliaps  those  who  have  made  them 
may  be  present  to  tell  us  Avith  Avhat  result. 
Another  objection  is  that  the  Dicey  shij)  has  four 
instead  of  tAvo  Avetted  sides,  and  that  the  additional 
water  friction  thus  generated  will  also  retard  her. 

I,  hoAvover,  expect  to  hear  that  this  retardation 
Avill  be  overcome  by  additional  engine  power.  A 
third  objection,  insisted  on  very  forcibly  by  Mr. 
Reed,  in  the  Times,  is  that  the  connecting  bridge 
AAdll  be  subject  to  great  and  jierhaps  dangerous  i 
strains.  No  doubt  the  strains  Avill  be  far  greater 
and  of  a much  Avorso  land  than  those  of  ordinary 
ships,  and  I must  confess  that  I should  not  like  to 
cross  the  Atlantic  hi  her  in  a gale  of  AAund  until  i 
her  character  Avas  Avell-established.  But  a contriv- 
ance must  be  judged  by  its  avoAved  object,  and  the 
tAAdn-ship  is  not  hitended  for  the  Atlantic  but  the 
Channel,  Avhere  very  high  seas  do  not  occur. 

As  to  Mr.  Bessemer’s  ship,  the  main  objection 
deserving  of  notice  is  that,  one  pah-  of  paddles  being 
in  the  Avash  of  the  other,  her  speed  Avill  not  be  Avhat 
is  expected.  It  is,  however,  certain  that  her  two 
engines  and  four  paddles  coinbhied  will  give 
greater  speed  than  one  engine  and  tAvo  paddles  of 
tlie  same  xioAver.  The  cpiestion  is,  hoAv  much  gahi 
Avill  there  be,  or,  in  other  Avords,  is  the  gain  econo-  ^ 
mically  obtained,  or  Avould  a single  engine  of 
greater  poAver  give  the  same  speed  at  a loAver  cost. 

It  is  also  but  fah-  to  point  out  that  only  the  occu-  I 
pants  of  the  saloon  Avill  enjoy  the  Avhole  benefit  of  I 
Mr.  Bessemer’s  susiiension.  I conclude  that  they  ! 
Avill  have  to  pay  for  the  privilege,  and  that  those  '■ 
in  the  unsuspended  part  of  the  shqi  Avill  pay  less. 
The  question  is,  therefore,  a commercial  one,  Avhich  ■ i 
experience  alone  can  solve. 

I Avill  conclude  by  expressing  my  conviction 
that  both  ships  Avill  secure  an  amount  of  com- 
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fort  in  Channel-crossing  hitherto  undreamt  of, 
and  my  hope  that  both  inventors  will  I’eap  the 
substantial  and  honourable  reward  of  which  their 
labours  in  so  good  a cause  are  fully  deserving. 


DISCUSSION. 

The  Chairman  asked  the  inventors  of  the  various 
schemes  to  come  forward  and  give  the  meeting  a de- 
scription of  their  plans.  He  hoped  each  inventor  would 
confine  himself  strictly  to  an  account  of  his  own  in- 
vention. 

Mr,  S.  J.  Mackie,  in  responding  to  the  invitation  of  the 
chairman  to  describe  the  model  of  his  ship,  said  that  he 
was  very  glad  to  comply  with  the  request,  and  should  con- 
fine his  remarks  simply  to  his  own  plan.  He  did  not  allow 
his  model  to  come  here  to  bo  compared.  It  was  utterly 
impossible  to  compare  unlike  things.  Every  invention 
should  stand  on  its  own  merits.  The  lecturer  had  said  that 
no  steps  had  yet  been  taken  to  place  his  plan  before  the 
world.  That  was  incorrect.  Negotiations  were  in  pro- 
gress, and  when  it  did  come  before  the  public  he  felt  it 
would  be  alike  satisfactory  to  the  world  at  large  and  to 
those  who  supported  it.  His  attention  had  long  been 
directed  to  this  subject;  and  he  had  seen  every  vessel 
used  for  the  Channel  passage,  from  the  old  Rob  Roy  to 
the  Albert  Edward,  which  was  the  last  improvement.  He 
had  for  a long  time  been  studying  both  the  requirements 
of  ships  and  passengers,  and  his  earnest  endeavour  had 
been,  since  he  patented  his  plan  in  1869,  at  ail  cost,  at 
all  amount  of  industry,  and  with  all  his  ability,  to  bring 
it  to  perfection.  In  1869,  when  big  ships  and  big 
harbours  w'ere  before  the  world,  he  said,  when  this  Society 
had  an  investigation  into  the  matter,  and  an  exhibition 
of  models  with  the  view  of  improving  vessels  on  such 
service,  he  felt  he  could  design  a vessel  which  should 
do  as  much  between  existing  harbours  as  big  ships 
with  new  harhoirrs.  Magnitude  was  one  element 
that  he  deemed  essential  to  success.  It  was  abso- 
lutely essential  that  a vessel  should  he  what  it  was 
I required  to  be  for  the  Channel  passage,  namel}^  safe, 
steady,  and  speedy.  We  must  begin  with  certain  dimen- 
sions, proportionate  to  the  waves  she  would  have  to  en- 
counter; she  must  be  long  enough  to  take  her  bearing 
upon  three,  and  on  no  occasion  to  be  off  the  bearing  of 
two  waves.  She  should  not  be  made  thoroughly  steady  in 
the  direction  of  her  length  only,  but  in  her  beam  also. 
Hence  he  was  bold  enough  to  make  the  attempt  to  design 
a vessel  broad  enough  always  in  any  weather  to  take  her 
bearing  upon  two  waves,  because  he  considered  if  a 
vessel  be  short  of  the  size  of  the  wave  that  she  would 
incline  with  the  incline  of  the  wave,  and  would  not  be  a 
steady  vessel,  whereas  if  the  vessel  got  a steady  grip 
upon  two  waves  then  the  roll  would  be  limited  to  the 
amount  of  difference  between  the  two  inclines.  Another 
point  was  that  a vessel,  to  go  between  existing  harbours, 
ought  not  to  be  a tidal-service  ship,  but,  if  possible,  or  as 
closely  as  possible,  should  be  a time-service  ship,  going  at 
the  same  hour  of  the  day  all  the  year  round,  except  at  low 
spring  tides,  when  the  water  was  unusually  low,  and  for 
thatprovisionmighteitherbemadeorignored.  Now,  to  get 
length  and  breadth  upon  a shallow  draught,  not  exceed- 
ing a draught  of  6 feet  6,  in  a ship  as  broad  as  80  or  90 
■ feet,  it  was  needful  to  construct  a ship,  not  on  the  ordinary 
I plan,  where  strength  consists  in  the  skin  of  the  ship, 
j which  is  kept  open  by  transverse  girders,  but  on  a 
I special  plan.  The  smallest  amount  of  material  which 
I may  he  put  in  the  strongest  form  is  the  box  girder,  and 
I he  determined  to  use  the  tubular  bridge  system,  making 
j it  a combined  one.  Hence  he  started  to  build  his  ship 
I with  a double  bottom.  He  took  a flat,  or  nearly  flat, 
j bottom,  rising  slightly  towards  the  centre,  as  a solid 
I platform  on  which  to  build.  Upon  that  he  could  put 
i any  form  of  hull  he  liked,  but  he  chose  to  take  one  as 
I neajly  approaching  to  a rectangle  as  he  could,  because 


that  form  gave  him  the  greatest  amount  of  buoyancy. 
He  then  determined  to  make  the  saloon  an  integral  part 
of  the  ship,  because  in  making  it  so,  he  could  make  it 
as  two  superposed  box  girders,  which  would  give  his  ship 
great  strength.  He  took  the  space  below  deck  for 
the  whole  of  the  middle  hull  for  boilers  and  engines, 
and  he  had  two  outside  hulls  in  the  vessel,  in  which 
he  could  put  cargo  and  baggage.  He  had  thus  con- 
sidered the  working  of  the  ship,  the  baggage,  and  cargo. 
The  passengers  he  put  in  a saloon  above  deck,  where 
they  could  get  air,  the  saloon  being  of  the  utmost  dimen- 
sions, and  of  the  greatest  comfort  that  he  could  possibly 
give  to  it,  When  he  had  such  a ship  as  this,  he  found 
he  had  three  difficulties  to  encounter.  That,  taking  this 
ship  as  90  feet,  if  he  put  to  it  t.vo  paddle-boxes  of  1.5 
feet,  he  had  90  feet  plus  30,  or  120  feet  altogether; 
if  he  had  to  take  such  a vessel  into  a narrow-mouthed 
harbour,  he  should  not  like  to  do  it.  If  he  put 
screws,  he  would  be  worldng  them  in  a depth  of  6 feet 
6 in.,  and  if  he  adopted  the  turbine  system  he  felt  that’ 
was  a very  slippery  affair  for  a big  ship  with  a flat 
bottom.  But  there  was  a great  deal  to  be  done  in  this 
ship  which  did  not  occur  in  an  ordinary  ship,  and  it 
occurred  to  him  why  should  he  not  put  the  paddles 
inside  the  ship  and  work  them  inside  tubes,  and  so 
convert  them  into  a species  of  centrifugal  pumps,  and 
he  would  get  a power  of  propelling  the  ship  according  to 
the  velocity  he  could  impart  to  the  currents.  He  could 
thus  put  in  two  extra  girders  to  form  the  tubes  or  water 
passages,  and  this  way  give  the  easiest  means  for  the 
water  to  get  in  and  get  away,  and  the  result  came  to 
this,  that  he  could,  at  the  same  time,  increase  the 
dimensions  of  his  saloon.  The  places  all  round  his 
saloon  he  could  convert  into  private  cabins,  some 
12  or  14  feet  square,  and  furnish  with  every  comfort, 
keeping  the  interior  of  the  saloon  as  a grand 
promenade,  and  yet  gain,  in  the  matter  of  propulsion, 
very  great  advantages.  It  had  been  argued  against 
his  system  that  he  had  an  extra  friction  upon  the 
sides  of  these  tubes.  He  knew  he  could  not  pass  the 
water  without  an  amount  of  friction,  but  he  knew  also 
that  tlie  friction  of  one  plane  surface  over  another  was 
friction  of  the  smallest  amount  in  its  character.  If  then 
he  got  any  gain  upon  that  which  was  the  most  serious 
resistance  that  a vessel  had  to  encounter,  namely,  the 
head  resistance,  then,  he  contended,  he  got  an  advantage 
for  his  ship.  If  you  take  a vessel  90  feet  wide,  it  was 
clear  that  the  water  would  have  to  be  driven  off  45  feet 
on  each  side.  If  he  inserted  tubes  on  each  side  it  was 
quite  clear  that  those  tubes  would  relieve  the  bow  wave. 
He  had  a right,  therefore,  to  deduct  the  loss  from  the 
gain,  and  to  claim  the  balance  of  gain  in  favour  of  his 
ship.  As  to  the  mode  of  propulsion,  he  was  aware  he 
laboured  under  many  difficulties.  It  was  a common 
practice  to  estimate  forces  by  known  rules  which  are  in 
ordinary  practice,  but  as  the  water  passing  through 
the  tubes  is  water  in  motion,  that  water  was  under  a 
different  condition  to  what  they  had  in  solid  water 
outside  a ship.  This  mode  of  construction  had,  there- 
fore, given  him  a new  mode  of  propulsion,  and  the 
perfecting  that  new  mode,  he  believed,  would  be  one  of 
the  successes  of  the  boat.  But  there  was  another  gain 
which  his  system  gave.  The  larger  the  Channel  ships  were 
made,  and  the  faster  they  were  driven,  the  more  need 
was  there  to  pi-ovide  against  danger  and  collision,  and 
the  system  of  construction  he  had  adopted  had  resulted 
in  greater  safety.  The  girders  were  strong  enough  to 
support  the  vessel  as  a tubular  bridge.  As  long  as  the 
inner  one  remained  intact,  although  you  might  fill  the 
other  compartments  of  the  vessel,  the  middle  compart- 
ment was  enough  to  float  the  ship.  If  the  vessel 
were  run  into,  she  might  bo  cut  into  abeam  25 
feet  in  depth,  and  that  would  not  stop  her  on  her 
voyage.  The  vessel,  the  model  of  which  was  on  the 
table,  was  designed  to  be  propelled  with  four  paddles, 
originally  he  had  put  six.  In  working  the  vessel  with 
multiple  paddles  you  had  altogether  a different  S3"stem  to 
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deal  with.  The  water  here  is  confined,  and  whether  you 
work  the  four  or  six  simultaneously,  and  drive  it  out  at 
the  end,  or  drive  it  out  by  paddles  at  accelerated 
speeds,  the  result  comes  to  the  same.  By  deflecting  the 
currents  of  water  you  have  the  strongest  and  most 
forcible  steering  power  that  can  be  put  to  any 
vessel.  The  system  of  vessel  can  be  made  ocean-going 
so  as  to  cross  the  Atlantic  or  Paciflc,  and  it  can  be 
made  capable  of  carrying  the  most  powerful  batteries 
ever  carried  in  any  ship,  and  of  resisting  the  attacks 
of  torpedoes.  It  could  also  be  made  use  of  for  fishing 
vessels,  and  the  absence  of  wash  would  make  it 
most  useful  for  canal  purposes.  The  dimensions  of  the 
proposed  Channel  vessel  were  400  feet  in  length,  80  in 
beam,  6 feet  6 in.  draught;  the  paddles  were  24  feet  in 
diameter.  He  would  desire  to  say,  however,  that  upon 
the  question  of  details,  and  with  regard  to  the  propul- 
sion, he  could  not  go  into  these  details  as  freely  as  he 
would,  as  the  vessel  was  not  yet  fully  before  the  public. 

Mr.  E.  Eawlinson  asked  whether  Mr.  Mackie  meant  it 
to  be  understood  that  the  water  driven  out  by  the  force 
of  the  paddles  would  propel  the  ship  as  a rocket  was 
propelled. 

Mr.  Mackie  replied  that  the  vessel  would  be  a sort  of 
double-water  rocket,  if  he  might  use  the  term. 

Mr.  Bessemer  said  that  in  reference  to  the  plan  which 
he  had  lately  brought  out,  he  would  like  to  mention  the 
fact  that  about  twelve  years  ago  his  attention  was  first 
attracted  to  the  question.  At  that  time  the  plan  he  had 
in  view  differed  very  considerably  from  that  he  recently 
brought  forward.  Originally  he  had  hoped  to  make  a 
vessel  steady  on  the  ocean,  simply  from  her  peculiar 
construction.  After  a full  consideration  of  the  plan,  as 
it  then  occurred,  he  saw  what  he  believed  an  insuperable 
difficulty  to  achieving  that  object  with  success.  The 
difficulty  was  this,  that  if  he  could  succeed  in  so  forming 
a vessel  that  would  lie  upon  the  water  as  quietly  as  ; 
a railway  train  upon  the  rails,  simply  moving  forward,  ^ 
she  would  be  very  much  like  a pier  or  break- 
water, that  the  motion  of  the  waves  would  dash 
against  with  an  impetuosity  that  would  destroy  her ; 
and  this  resisting  power  to  motion  on  the  water 
would  cause  water  to  leap  up  as  it  does  upon  a 
sea  wall,  which  offers  a steady  and  solid  resistance 
to  a moving  object.  That  idea,  therefore,  was  entirely 
given  up,  and  it  was  not  until  his  passage  from  Paris,  in 
July,  1867,  in  which  he  suffered  very  severely,  indeed 
in  which  his  life  was  afterwards  despaired  of.  in  conse- 
quence of  a severe  attack  of  sea-sickness,  which  did  not 
leave  him  until  twenty-two  hours  after  he  was  on  shore 
— it  was  not  until  then  that  he  became  most  desirous  of 
being  able  to  alleviate  for  the  future  the  sufferings  oc- 
casioned to  so  many  by  the  Channel  passage.  The  first 
step  that  he  made  was  one  of  simple  suspension, 
and  when  he  used  the  word  suspension  he  was  afraid  it 
was  one  of  those  terms  which  admit  of  more  than  one 
construction,  and,  indeed,  have  been  very  imperfectly 
understood.  One  scarcely  says  that  the  beam  of  a steam 
engine,  supported  on  an  axis,  is  suspended,  although  it 
may  be  truly  so.  He  soon  found  that  this  simple  sus- 
pension was  subject  to  two  or  three  drawbacks,  so  im- 
portant as  to  require  a means  of  checking  them. 
Whenever  a pendulous  body  has  its  centre  of  motion 
moved  laterally,  the  pendulum  will  naturally  move 
backward  and  forward  in  consequence.  Now  there 
is  no  such  absolute  fixed  centre  in  the  ship  that  that 
centre  must  be  s iid  to  move  backward  and  forward  ; 
the  result  would  be  naturally  a motion  of  the  saloon  on 
this  suspended  point,  in  comsequence  of  this  centre 
moving  from  side  to  side.  Then  comes  the  impossibility  of 
having  a large  saloon  with  passengers  equally  poised  on 
both  sides ; if  this  were  possible  for  one  moment,  it 
would  cease  to  be  so  the  next.  That  is  also  a reason  why 
simple  suspension  would  never  be  effective.  Again,  it 
the  saloon  projects,  as  it  is  desirable  that  it  might,  to 
many  feet  above  the  surface  of  the  deck,  the  action  of 


the  wind  would  be  very  powerful  upon  it.  A saloon 
exhibiting  to  the  w'ind  a surface  of  70  ft.  by  7 or  8,  with 
a strong  breeze  blowing,  of  15  to  20  lbs.  to  the 
square  foot,  would  have  a pressure  of  some  three  tons 
upon  it ; that  would  produce  oscillation  when  the  wind 
ceased,  and  the  saloon  would  react  again.  It  became 
evident  that  some  means  must  be  obtained  of  correcting 
this  tendency,  and  also  that  the  amount  of  force  required 
to  do  so  would  be  very  considerable.  It  would  be  quite 
possible  that  the  saloon  might  be  some  6 or  7 tons  out  of 
balance  by  the  leaning  of  the  passengers  over  the  side  of 
the  ship  to  look  at  a passing  vessel,  or  that  a strong  wind 
might  give  three  tons  pressure  in  the  same  direction. 
Hence,  at  least,  ten  tons  of  force  would  be  requisite  to 
counteract  it.  Now,  in  order  to  do  so,  he  employed  a 
hydraulic  apparatus,  which  consisted  in  attaching  to  the 
axis  on  which  the  saloon  was  supported,  a quadrant  with 
teeth  upon  it,  gearing  into  a rack,  the  ends  of  which 
are  made  into  two  ordinary  hydraulic  rams.  When 
these  are  worked,  an  amount  of  force  is  brought 
to  bear  upon  either  end  of  these  rams,  varjdng 
from  20  to  30  tons.  There  he  had  an  amount 
of  controlling  force  greater  than  these  accidental 
circumstances  could  bring  upon  the  saloon.  There 
were  very  few  cases  in  which  forces  so  varied  were 
required  as  in  this  case,  where  a very  slight  motion  of 
the  vessel  would  cause  it  to  roll  over  on  one  side.  In 
governing  these  very  irregular  motions  some  apparatus 
was  required  capable  of  instantaneous  adjustment,  and 
of  diminishing  at  once  the  large  amount  of  force  required, 
or  applying  the  more  gentle  force  as  the  case  might  be. 
Immense  facility  for  doing  that  was  afforded  by  the  use 
of  an  equilibrum  valve,  so  easily  moved  that  it  could  be 
opened  or  shut  to  an  extent  that  would  allow  the  wafer 
pressure  to  act.  There  is  no  violent  effort  on  the  part 
of  the  man  who  directs  the  level  position  of  the  floor. 
The  kind  of  valve  that  he  had  employed  would  be  rather 
tedious  to  describe,  but  while  it  would  admit  the 
largest  amount  of  water,  to  give  20  or  30  tons  pressure  in 
a second  of  Jtime,  it  could  be  easily  moved  so  as  to 
give  half  a ton  only  if  necessary,  so  that  it  was  cap- 
able of  absolute  adjustment  as  the  case  needed.  The 
man  who  operatns  has  in  front  of  him  a curved  spirit- 
level  ; the  bubble  is  visible  and  close  before  his  eyes,  and 
as  the  tendency  of  the  saloon  might  be  to  move  in  either 
direction,  the  slightest  motion  of  this  bubble  is  observable 
to  him,  and  when  an  opposite  motion  of  the  bubble  is 
observed,  he  checks  its  motion  and  brings  it  back  again 
to  the  centre,  by  which  he  knows  the  horizontality  of  tho 
cabins  floor  is  maintained.  In  that  way,  in  his  small 
model  saloon,  only  capable  of  holding  eight  or  ten 
persons,  the  controller  had  been  able  for  three  hours  at 
a time  to  maintain  the  level  without  the  smallest  diffi- 
culty, while  the  vessel  was  rolling  at  an  angle  of  14  deg. 
each  way,  so  that  under  no  condition  did  it  differ  over 
one  degree,  and  generally  from  one-third  to  half  a 
degree  is  all  the  deviation.  With  reference  to  the  many 
motions  that  we  are  all  subject  to  on  board  ship,  there 
were  few  persons,  except  those  well  acquainted  with  the 
subject,  who  would  not  be  surprised  to  know  from  how 
very  few  primary  motions  the  whole  of  these  more 
complicated  motions  were  derived.  Those  who  were 
acquainted  with  what  was  known  to  turners  as  the  oval 
“chuck”  would  ver5'  well  know  that  two  motions  at 
right  angles  to  each  other  will  describe  in  what  is  known 
as  rose-engine-turning,  an  immense  variety  of  curve.', 
and  an  almost  endless  intricacy  of  lines  crossing  each 
other.  If  we  reflect  on  what  has  been  done  already  by  the 
movement  of  two  cross  lines  by  Jacob  Perkins,  so  long 
gone  from  us,  but  whose  work  will  ever  remain  with  us, 
we  shall  see  this.  If  we  look  at  the  back  of  an  American 
bank-note,  we  shall  see  an  infinite  number  of  beautiful 
curves,  all  intersecting  each  other,  and  we  should  be  sur- 
prised to  learn  that  every  one  of  these  numerous 
curves  can  be  and  are  given  b}'  the  simple  passage 
of  two  slides  at  right  angles  to  each  other.  The 
old-fashioned  pentagraph  consisted  of  two  slides 
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!i  at  right  angles.  A tracer  was  placed  on  one,  and 
i)  a map,  or  anything  else  on  the  opposite  side,  and  with 
! that  implement  you.  could  describe  the  most  intricate 
I forms  known,  not  a series  of  lines  described  on  a plane 
surface,  but  you  could  produce  it  on  that  instru- 
ment. Now,  he  likened  that  instrument  very  much  to 
I the  two  motions  of  a vessel,  since  it  is  certain  that 
I every  form  that  can  be  described  by  any  portion 
of  a ship  at  sea,  can  be  delineated  by  those  two 
simple  motions  when  combined.  The  first  or  pitching 
I motion  may  be  likened  to  the  vertical  slide,  and  the 
! rolling  motion  is  equivalent  to  the  cross  slide,  and 
1 these  in  combination,  not  keeping  time  with  the 
I number  of  vibrations  in  a minute,  and  neither  of  them 
, travelling  at  equal  distance.  The  result  is  that  they 
I resolve  themselves  into  spirals  or  screws.  The  bowsprit 
of  a vessel  will  describe  in  any  variety  of  curves  that  are 
known.  But,  taking  this  instrument  again,  suppose  we 
j;  take  the  cross  slide  from  it.  Now,  what  we  have 
‘ remaining  is  the  one  motion  only  ; that  instrument  so 
’ capihle  of  describing  every  variety  is  now  reduced  to 
' this,  that  it  can  m ike  an  up  and  down  line  [describing] 

' — a single  straight  line  is  all  it  can  produce  when  deprived 
of  one  of  its  elements.  From  that  he  reasoned,  if  we 
I'  have  a ship  with  this  pitching  motion  retained,  and  if 
. we  could  t ike  the  whole  of  the  rolling  motion  out  of  the 
, ship,  we  should  have  what  had  been  done  with  the 
' pent'igraph  when  taking  away  the  cross  slide,  and  then 
all  the  power  of  combining  these  cross  motions  with  the 
up-and-down  motion  would  cease.  Therefore,  all  that 
is  necessary  is  to  counteract  these  two  motions — the 
pitching  and  rolling  motion  of  a vessel — which  might 
be  done  by  two  separate  movements,  that  was  by 
applying  a pair  of  axes  at  right  angles.  In  the  vessel 
designed  by  Mr.  Reed  fur  the  Channel  passage  it 
. was  not  thought  advisable  to  do  so,  because  in  the 
. Channel  we  had  to  deal  with  very  short  waves,  and 
a vessel  whose  length  was  3.50  feet,  would  ride  on  three 
waves  at  a time,  and  would  not  be  capable  of  pitching 
I to  a very  great  extent.  In  order  to  lessen  even  that 
amount  of  pitching  a low  free  board  was  needful.  In 
approaching  a wave  in  front  of  her,  if  her  bows  were 
as  high  as  the  rest  of  the  vessel  the  large  amount  of 
floating  power  we  should  have  would  tend  to  make  her 
leap  across  it  or  up  over  it,  producing  motion  in  the  ship, 
but  with  this  low  free  board  she  would  plough  the  wave 
and  carry  part  of  the  water  upon  her  low  free  board,  so 
that  she  could  not  rise  so  much  for  having  a heavy 
weight  of  water  resting  upon  it.  Hence  a considerable 
amount  of  reduction  would  take  place  in  the  pitching. 
He  intended  to  employ  an  amount  of  engine  power 
which  would  attain  a speed  of  not  less  than  20  miles  an 
hour.  A vessel  moving  at  that  speed,  would  pitch  less 
because  she  would  sooner  be  on  another  support  after 
leaving  one.  Hence  he  had  three  means  of  reducing  the 
ordinary  amount  of  the  pitching  of  the  vessel,  but  there 
was  a fourth  means,  which  still  further  counteracts  that 
as  far  as  the  passengers  were  concerned.  The  engine- 
power  was  divided  and  placed  fore  and  aft  of  the  saloon. 
Hitherto  it  had  been  the  custom  to  put  the  passengers 
towards  each  end  of  the  vessel.  In  his  vessel  of  350  feet 
long,  if  he  placed  the  chief  saloon,  which  was  50  feet 
long,  and  which  was  therefore  one-seventh  of  the  length, 
in  the  centre  as  the  vessel  pitches  and  ascends,  it 
is  quite  clear  that  each  end  of  that  compartment 
or  saloon  would  only  move  one-seventh  the  distance  the 
vessel  moved.  Hence,  you  not  only  reduce  the  amount 
of  pitching,  but  you  gained  besides  a reduction  of  that 
to  one-seventh  by  the  fact  of  their  occupying  the  centre 
of  the  ship.  Therefore,  the  actual  amount  of  motion 
that  would  be  given  at  the  extreme  end  was  so  small  as 
not  to  make  it  desirable  to  provide  a double  axis  for  a 
ship  crossing  the  Channel,  although  for  a ship  intended 
for  crossing  the  Atlantic  it  would  be  necessary  to  do 
so. 

The  meeting  then  adjourned  till  next  Wednesday, 
when  Mr.  Dicey  will  continue  the  discussion. 


INDIA  COMMITTEE. 

A conference  took  place  on  Friday,  January  31st, 
Major-General  Sir  HejS-ry  Creswick  Eatveinsok 
in  the  chair.  The  poaper  road  was 

THE  PROGRESS  OF  INDIA  DURING  THE 
LAST  FOURTEEN  YEARS. 

By  J.  H.  Stocqueler,  Esq. 

It  has  been  observed  by  a sagacious  writer  that  con- 
quest has  ever  been  the  easiest  and  most  frequent  of 
man’s  achievements  ; the  consolidation  and  administra- 
tion of  conquests  the  most  difficult  and  least  successful  of 
his  genius.  It  is  common  to  man  to  recognise  the  de- 
stroying agencies  of  fire  and  sword,  and  to  yield  to  the 
might  of  the  stronger  hand  the  possession  and  subjuga- 
tion which  make  the  law  of  conquest ; but  he  will  not  so 
readily  accept  or  acknowledge  a legislation  the  principles 
of  which  conflict  with  the  customs,  laws,  and  religion  of 
his  race. 

A very  little  reflection,  and  an  appeal  to  the  records 
of  history,  will  establish  the  truth  of  the  foregoing  pro- 
position. Illustrations  of  its  force  occur  in  the  conquest 
of  Britain  by  the  Romans,  of  Mexico  by  the  Spaniards, 
of  Central  Asia  by  the  Greeks,  of  Greece  by  the  Turks, 
of  Poland  by  the  Russians,  and,  in  a more  remarkable 
degree,  of  India  by  the  Mahommedans,  in  the  first 
ins-tance,  and  by  the  English  at  a much  later  period. 
Seven  hundred  years  after  the  invasion  of  Hindustan  by 
the  Moslems  the  Hindoos  still  struggled  to  maintain 
their  religion  and  their  lands ; and  for  more  than  a 
century  the  English  vainly  strove  to  associate  equitable 
dominion  over  the  whole  country  with  the  supremacy 
of  the  sword.  The  Romans,  the  Greeks,  the  Spaniards, 
and  the  Saracens  had  a hard  task  in  contending  with  one 
code  of  laws  and  one  religion  at  variance  with  their  own ; 
the  British  rulers  of  India  have  had  to  do  battle  with  a 
multitude  of  antagonistic  creeds  of  vast  antiquit}- — with 
the  fierce  fanaticism  of  the  Mahommedan  as  well  as  the 
stubborn  bigotry  of  the  Hindu — with  a system  of  laws 
devised  for  the  subjection  of  the  minds  of  men,  as  well 
as  the  control  of  their  actions — and  with  usages  which, 
sanctified  by  time,  and  tolerated  by  a narrow  and  crafty 
policy,  had,  though  repugnant  in  themselves  to  humanity, 
justice,  and  common  sense,  acquired  the  force  of  law. 
The  marvel,  therefore,  is  not  that  the  gigantic  empire  of 
India  had  not  been  entirely  Anglicised  when  the  honle- 
verscmoit  of  1857  suggested  a change  of  policy,  but 
that  so  much  had  been  accomplished  since  the  battle  of 
Plassy,  in  1757,  towards  the  introduction  of  the  science 
and  civilisation  of  the  West.  From  the  first  hour  of 
their  acquisition  of  territorial  poossession  down  to  the 
last  act  of  annexation,  the  British  rulers  have  had  at  one 
and  the  same  time  to  employ  force  of  arms  in  wars  of 
retaliation  and  “ settle”  provinces  which  had,  at  a com- 
paratively recent  date,  fallen  under  their  sway.  The 
operations  were  so  manifestly  incompoatible,  though 
occurring  at  wide  intervals  of  territory,  that  the  extinct 
government  of  the  East  India  Company  may  fairly  be 
credited  by  the  historian  with  a large  share  of  the 
merit  of  paving  the  way  for  the  operations  of  its  suc- 
cessors. 

The  work  of  the  past  fourteen  years  must  be  viewed 
in  detail  before  any  general  conclusions  can  be  di-awn 
as  to  its  influence  on  the  British  raj  of  the  future.  It 
is  not  too  much  to  say — but  more  cannot  be  fairly  pre- 
dicated— that  the  seed  sown  by  the  former  rulers,  or  as 
much  of  it  as  remained  intact  after  the  fearful  uprooting 
of  1857,  is  now  fructifying  to  a remarkable  and  most 
gratifying  extent. 

After  the  re-adjustment  of  a largo  portion  of  the  dis- 
tracted provinces,  and  the  establishment  of  greater 
security  in  the  permanent  employment  of  a considerable 
body  of  European  troops,  the  Government  appears  to 
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have  directed  its  attention,  to  the  institution  of  a com- 
prehensive system  of  education.  Nothing  could  be 
accomplished  during  the  eighteen  months  or  more 
which  were  occupied  in  stamping  out  the  Sepoy  mutiny, 
but  in  1859  a vigorous  administration,  deriving  its  power, 
its  means,  and  its  inspiration  from  an  enlightened  council 
in  England,  under  a special  Secretary  of  State,  put  a 
well-devised  machinery  of  instruction  in  operation,  and 
here  we  have  the  results ; — 

In  1859-60,  a few  hundred  schools,  and  two  or  three 
colleges  in  Bengal,  mustered  but  40,733  pupils. 

In  the  following  official  years  the  number  increased  ; 


1860-61  

49,654 

1861-62  

52,895 

1863-64  

1864-65  

103,114 

1865-66  

111,281 

1866-67  

134,640 

1867-68  

145,142 

1868-69  

171,709 

1869-70  

186,400 

1870-71  

215,000 

The  foregoing  summary  comprehends  all  classes 
of  schools,  those  conducted  exclusively  under  the 
auspices  of  government ; private  schools  independent 
of  assistance  ; schools  aided  by  government  grants ; 
vernacular  schools  ; colleges  for  the  special  education  of 
youth  in  law,  medicine,  and  civil  engineering ; and 
schools  for  the  education  of  native  females.  The  latter 
constitute  a very  interesting  and  novel  feature  in  the 
scheme  of  education,  and  cannot  fail  to  exercise,  ulti- 
mately', a very  material  influence  over  the  households 
and  characters  of  the  Hindus  and  Mahommedans.  In 
1859-60,  there  were  but  two  such  schools  in  Bengal,  the 
pupils  iiumbering  only  367.  In  1868-69  there  were  240 
girls’  schools,  and  the  returns  showed  a daily  attendance 
of  9,035 ! 

Education  under  the  Madras  government  does  not  ex- 
hibit the  same  splendid  results  ; but  still  the  system  has 
been  progressive.  There  were  25,048  pupils  in  all  the 
schools  in  the  Presidency  in  1860-61 ; but  ten  ymars  later 
the  number  had  quadrupled. 

In  Bombay,  native  education  received  its  first  impulse 
under  the  enlightened  government  of  Mr.  Elphinstone, 
earnestly  followed  up  by  that  of  ISir  John  Malcolm.  No 
wonder,  therefore,  that  the  Presidency  schools  started  in 
1860  with  35,984  pupils.  This  number  was  augmented 
by  10,000  in  each  of  the  three  successive  years;  but  in 
1865-66  it  sprang  from  65,802  to  94,002,  and  at  the 
close  of  1870  there  were  no  fewer  than  167,904  youths 
and  girls  receiving  education. 

Two  years  after  the  transfer  of  the  government  of 
India  to  the  Crown,  the  colleges  and  schools  in  the 
North-West  Provinces  contained  153,000  pupils.  At 
the  end  of  the  decade,  dating  from  1860,  there  were  8,524 
government  and  other  schools  in  existence,  attended  by 
201,000  boys  and  10,000  girls.  Colleges  had  been  esta- 
blished at  Agra,  Benares,  and  Bareilly,  and  were  flourish- 
ing in  1864-65.  But  the  general  progress  of  the  educa- 
tional institutions  in  the  North-West  Provinces  had 
neither  been  as  marked  nor  as  steady  as  the  advance  in 
other  quarters,  for  famines,  local  disturbances,  and  the 
transfer  of  the  management  of  an  immense  (the  Saugor) 
district,  had  naturally  caused  fluctuations  in  the  means  of 
parents  and  the  attendance  of  the  children. 

In  the  Central  Provinces  education  has  moved  onwards 
in  spite  of  the  many  disadvantages  attending  the  en- 
deavour to  set  the  machinery  in  motion.  Their  boundary 
was  scarcely  defined  until  the  Province  of  Nagpore  had 
been  united  with  the  Saugor  and  Nerbudda  districts. 
Down  to  May,  1862,  no  state  education  had  been  intro- 
duced, and  the  instruction  of  the  people  in  the  vernacular 
had  been  neglected  by  the  native  powers.  Vigorous 
measures  were  at  once  adopted  by  the  executive  when 
affairs  had  become  a little  settled,  but  the  business  of 
education  was  so  much  interrupted  by  famine  and 


disease  that  it  was  not  until  the  close  of  the  official  year 

1864- 65  that  the  district  officers  had  the  courage  to 
summarise  the  efforts  that  had  been  made  to  plant 
schools  in  the  provinces.  It  was  then  found  that  there 
were  32,926  pupils  attending,  with  more  or  less  regu- 
larity, the  normal,  the  town,  the  village,  the  indigenous, 
the  missionary,  and  the  female  schools.  From  that 
starting  point  the  increase  has  been  manifest;  each  suc- 
ceeding year  exhibited  an  augmentation  of  twelve 
thousand  pupils  until  1869,  when  sickness  and  agricul- 
tural distress  partially  checked  the  progress  of  educa- 
tion. Still,  in  1870,  the  number  of  youth  of  both  sexes 
receiving  instruction  was  77,798,  and  from  that  period 
the  augmentation  has  been  satisfactorily  renewed. 

Sanguine  men,  whose  wishes  are  the  parents  of  their 
thoughts,  may  scarcely  be  satisfied  with  the  general  results 
of  the  exertions  of  the  local  government  of  the  Central 
and  North-West  provinces.  Let  them,  then,  ponder  the 
reply  given  by  one  of  the  chief  men  in  a pergunnah  to 
a Commissioner  on  a tour,  who  remonstrated  with  him  on 
the  paucity  of  pupils  : — “ Ah,  Sahib,  it  seems  small  to 
you,  but  I look  upon  it  as  this  out  of  nothing.  I re- 
member the  time  when  we  had  to  take  a letter  ten  miles 
to  get  it  read  ; now  there  is  hardly  a village  in  this 
pergunnah  in  which  you  will  not  find  some  one  who  is 
able  to  read.” 

In  the  foregoing  summary  of  the  results  of  the  educa- 
tional measures  taken  in  the  Bengal,  Madras,  and 
Bombay  presidencies,  the  Central  and  North-West  pro- 
vinces, no  mention  has  been  made  of  the  universities. 

The  influence  they  have  had  in  accelerating  education, 
by  exciting  the  ambition  of  young  Hindus  and  Ma- 
hommedans, may  be  conceived.  A sketch  of  their  pro- 
gress is  not  unnecessary  in  this  place. 

The  University  of  Calcutta,  modelled  on  the  system  of 
the  London  University,  was  established  in  1857.  Its 
operations  were  disturbed  by  the  Sepoy  mutiny.  The 
code  of  bye-laws  and  regulations  was  revised  in  1859-60, 
introducing  changes  in  the  entrance  examinations,  the 
etfect  of  which  was  to  raise  the  standard  of  English. 

For  the  entrance  examination  of  December,  1 859,  there 
were  705  candidates;  in  December,  1860,  the  number 
rose  to  809.  More  than  one-half  the  number  passed. 
From  25  to  40  youths  went  in  for  degrees,  selecting  law, 
physic,  and  civil  engineering.  It  had  been  especially 
provided  that  tho  examinations  should  not  include  sub- 
jects  connected  with  religious  belief.  Affiliated  institu-  J* 
tions  were  under  the  management  of  persons  of  every 
variety  of  religious  persuasion,  as  in  England.  The 
candidates  continued  to  increase  in  number  until,  in 

1865- 66,  they  had  risen  to  1,500.  That  number  has  been 
augmenting  in  a proportionate  ratio  ever  since.  In  fl  i 
December  last  there  were  500  candidates  for  the  first 
arts  examination,  and  200  passed.  Of  the  2,144  for 
the  entrance  examinations,  938  were  successful.  The  :*'j 
same  result  has  attended  the  establishment  of  the 
Universities  of  Madras  and  Bombay.  They  date  their 
existence  from  that  of  the  institution  of  the  Calcutta  ^ ! 
University.  Every  year  the  number  of  youths  who  M" 
present  themselves  for  examination  has  increased,  and  if  I' 
their  means  kept  pace  with  their  ambition,  there  is  no 
doubt  they  would  appear  in  greater  force.  But  the  (|rji 
anxiety  of  the  poorer  classes  of  students  to  obtain  small  ‘ 1 
Government  appointments,  as  soon  as  possible,  renders 
them  indififerent  to  the  attainment  of  more  knowledge  ij,-  ,H  ' 
than  will  suffice  for  the  accomplishment  of  that  object.  t kl 

The  establishment  of  a Medical  College  at  Calcutta,  || 
during  the  administration  of  Lord  William  Bentinck  ft 
(in  1834).  has  fully  realised  the  most  sanguine  expecta-  t J I 
tions.  Boldly  throwing  aside  all  religious  prejudice  and  , | 
caste  restraint,  numerous  Hindu  and  other  youths  | 
took  to  the  study  of  medicine  and  surgery,  and  the  | > 

public  service  is  now  supplied  with  native  professional  | ! 

ability  of  a very  respectable  order.  j 

Down  to  the  year  1859  comparatively  little  advance  had  j 

been  made  in  the  education  of  the  people  in  the  Madras  ■ 
territory.  The  Madras  Presidency  had,  for  a long  time  . ' 
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; previously,  borne  the  sobriquet  of  “ the  benighted,” 

I owing  to  the  apathetic  indifference  of  the  masses  to  all 
! knowledge  not  immediately  productive  of  pecuniary 
1 advantage.  “ The  cui  bono  principle,  in  its  narrowest 

I form,  was  that  which  had  most  weight.”  Three  uni- 
versity examinations  took  place  in  1860,  when  23 
pupils  matriculated.  The  Presidency  College  had  then 
begun  to  make  fair  progress.  The  Medical  College  had 
been  established,  and  w'as  attended  by  156  students  ; and 
\ there  were,  moreover,  56  students  in  the  Primary  Medical 
! School.  A civil  engineering  college  had  been  estab- 

ilished,  and  there  were  214  pupils  in  a school  of  indus- 
trial arts.  An  impulse  was  given  to  education  by  the 
J government  of  Fort  St.  George ; the  natives  adopted 
; it  with  alacrity,  and  we  have  seen  that  from  25,048 
pupils  at  the  close  of  1860-61,  the  numbers  had  risen, 
in  1870,  to  105,455. 

The  Bombay  University  held  its  first  matriculation 
examinations  2nd  October,  1859,  when,  out  of  126  candi- 
dates, 21  passed.  A second  examination  was  held  in 
March,  1860,  when,  out  of  45  candidates,  14  from  the 
government  colleges  passed.  The  candidates  are  now 
numbered  by  hundreds,  and  the  matriculations  are  pro- 
portionately numerous.  So  popular  had  the  university 
become,  very  soon  after  its  establishment,  that  the 
Elphinstone  College,  the  Grant  Medical  College,  the 
Government  Law  School,  and  the  Poonah  College 
(nearly  all  of  which  had  their  origin  under  the  rule  of 
the  East  India  Company),  applied  for  affiliation.  But 
the  educational  institutions  of  Western  India  did  not 
stop  short  with  those  colleges  and  schools.  A college 
was  sanctioned  for  Ahmedabad  ; an  Engineer  and  Me- 
chanical school  was  opened  at  Poonah,  and  now  supplies 
subordinates  to  the  Public  Works  department,  the 
Railway  and  Municipal  committees.  Mention  may  also 
be  made  of  the  central  school  of  the  Elphinstone 
Institution,  ” decidedly  the  best  school  in  the  Bombay 
Presidency,”  (it  numbered  550  pupils  twelve  years  ago), 
the  Poonah  College  schools,  and  several  of  the  schools 
in  Guzerat.  Nor  should  the  philanthropic  efforts  of  Sir 
1 D.ivid  Sassoon  and  other  native  gentlemen  be  forgotten. 

J All  the  educational  establishments  founded  by  their 
munificence  have  succeeded. 

But  whilst  the  utmost  encouragement  has  been  given 
to  institutions  where  the  English  language  has  primary 
consideration,  the  Madrissa  and  Mahommedan  colleges  at 
Calcutta  have  prospered,  and  the  Sanscrit  College  has 
not  been  neglected. 

Turn  we  now  to  the  progress  that  has  been  made  in 
native  education  in  those  parts  of  the  empire  which,  25 
j’ears  ago,  were  in  open  hostility  to  the  British  govern- 
ment, or  stubbornly  resisted  all  the  friendly  efforts  of  its 
powerful  neighbours  to  introduce  a better  system  of 
administration.  A perfect  triumph  has  been  achieved 
in  the  Punjab  and  British  Burmah,  and  satisfactory 
progress  is  to  be  recorded  of  Oude  and  Hydrabad. 

IDown  to  the  period  of  the  annexation  of  the  Punjab  to 
the  British  possessions,  learning  of  any  kind  was 
utterly  derided  by  the  Sikhs.  Runjeet  Singh  himself 
held  reading  and  writing  in  contempt,  and  is  said  to 
have  kept  his  royal  accounts  by  cutting  notches  in  a 
stick.  To  induce  an  aristocracy,  raised  and  fostered  by 
such  a chief,  to  appreciate  the  value  of  letters,  was  a task 
of  no  ordinary  difficulty.  The  success  of  the  enterprise 
must  be  classed  amongst  the  noblest  results  of  a sound 
diplomacy.  Some  concessions  to  the  pride  of  the 
ignorant  and  bigoted  chiefs  were  indispensable.  Hence 
the  pupils  in  the  schools  were  separated  into  two  classes, 
■ 11  only  one  of  which  was  filled  hy  the  sons  of  the  “ upper 
? ten,”  who  are  eligible  for  the  Governor-General’s  durbar, 
j No  records  are  available  of  the  number  of  pupils 
I attending  the  schools  in  the  Punjab  previous  to  the 
; mutiny,  but  it  is  stated  that,  in  1859-60,  they  exceeded 
i by  12,000  the  youths  receiving  education  in  the  previous 
’ year.  The  quality  of  the  instruction  generally  imparted 
I ■ was  not  however  of  a very  high  character,  for  it  appears 
, 1 that  in  only  two  of  the  schools  was  the  range  of 


education  sufficiently  extensive  to  qualify  students  for 
the  University  examinations.  And  one  of  them  was  at 
Delhi  (comprehended  in  the  administration  of  the 
Punjab),  and  the  other  at  Umritsir.  As  elsewhere, 
famine  and  the  cost  of  provisions  exercised  a pernicious 
influence  on  the  attendance  of  the  pupils  during  1860, 
but,  nevertheless,  the  number  stood,  in  March,  1861, 
at  38,602.  A normal  school  for  teachers  had  been 
established,  and  at  the  period  in  question  counted  431 
undergoing  preparation,  of  which  number  334  were 
Mahomedans  and  the  rest  Hindus.  Two  missionary 
schools  were  at  the  same  time  flourishing — one  at  Lahore, 
and  the  other  at  Rawul  Pindee — a fact  of  some  signifi- 
cance when  the  character  of  the  population  is  taken  into 
consideration.  To  these  gratifying  circumstances  are  to 
be  added  the  still  more  important  fact  of  the  establish- 
ment of  38  female  schools,  containing  altogether  812 
girls. 

Tracing  the  progress  of  the  Punjab  schools  chrono- 
logically, we  find  that  in  1862  there  were  42,192  youths 
of  both  sexes  receiving  instruction,  and  three  years  later 
the  number  had  increased  to  76,213,  in  spite  of  the  ever 
recurring  obstacles  of  drought,  and  its  consequent  scarcit}*, 
and  the  ravages  of  cholera  and  other  diseases.  The 
prejudices  of  the  Sikh  noblesse  were  waning  rapidly^, 
but  the  zemindars  found  it  difficult  to  reconcile  their  de- 
sire to  see  their  children  educated  with  their  claims  upon 
their  offspring  as  assistants  in  the  cultivation  of  the  soil. 
They  complained,  too,  of  the  growing  indifference  of 
the  boys  to  rural  pursuits — “ they  would  not  plough,  and 
required  a servant.”  A curious  and  short-sighted  pre- 
judice existed  against  their  girls  being  taught  to  write. 
The  parents  had  no  objection  to  their  learning  to  read, 
but  could  not  possibly  see  they  would  ever  make  good 
use  of  caligraphy. 

Though  the  education  given  in  the  Punjab  was  chiefly' 
in  the  vernacular,  no  fewer  than  11,269  pupils  were 
learning  English  in  1865,  exactly  double  the  number  of 
those  who  were  drinking  at  the  “ well  of  pure  English 
undefiled  ” in  1863.  Candidates  for  matriculation  in  the 
Calcutta  University  now  presented  themselves,  and  in 
1867,  four  out  of  seventeen  students  passed  for  the  first 
Arts  examination,  and  22  out  of  84  for  the  matriculation 
examination.  A greater  number  would  no  doubt 
have  competed,  had  the  youths  not  found  that  the 
scholarships  were  less  lucrative  than  government  clerk- 
ships. 

By  the  end  of  the  official  year  1866-67  there  were 
102,388  pupils  in  the  Punjab  schools,  and  in  the  two 
following  years  the  number  had  swelled  to  141,665.  In 
the  year  1868-69  education  had  taken  a further  stride, 
for  a university  college  now  took  root  at  Lahore,  a 
central  museum  was  opened— which  in  two  years  at- 
tracted nearly  30,000  visitors — while  six  vernacular 
periodicals  started  into  existence,  sixty-one  printing 
presses  were  set  up,  and  as  many  as  425  books  were 
published. 

The  year  1870-71  did  not  exhibit  any' remarkable  pro- 
gress. Severe  scarcity  and  sickness  again  assailed  the 
people,  and  depleted  -many  schools  of  their  attendants. 
A difficulty  in  obtaining  the  services  of  proper  teachers 
for  the  female  schools  was  experienced,  and  it  was  neces- 
sary to  close  many  of  the  establishments,  that  the  tutors 
might  form  an  adequate  staff  for  those  which  were  re- 
fciined.  In  spite  of  all  these  interruptions,  the  returns  of 
the  year  showed  that  no  absolute  decrease  had  taken 
place  in  the  number  of  pupils.  The  accessions  had  nearly 
equalled  the  depletions. 

The  peaceful  occupation  by  the  British  of  a consider- 
able part  of  Burmah  dates  only  from  1852.  This  does 
not  comprehend  the  Tenasserim  provinces,  which  had 
been  for  a generation  in  our  possession.  The  education 
of  the  people  of  British  Burmah  had,  down  to  1858,  been 
left  pretty  much  to  the  Burmese  themselves  and  the 
American  missionaries,  who  had  boldly  taken  a stand  at 
Rangoon  and  other  parts.  There  was,  consequently, 
wide  scope  for  the  exertions  of  the  government  on  the 
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change  of  administration,  and  accordingly  we  find  that 
the  schools  for  instruction  in  the  English  language  had 
already  acquired  a footing  in  1869.  The  pupils  of  those 
educational  establishments  maintained  by  the  Society  for 
the  Propagation  of  the  Gospel  numbered  120  in  the 
course  of  eight  months,  and  in  the  following  year  no  less 
than  245  were  in  regular  attendance.  By  the  end  of 
1861-62  schools  had  been  established  in  every  town  and 
■every  village  on  the  coast  and  in  the  mountainous  dis- 
tricts of  Karen,  and  4,838  lads  were  drinking  at  “the 
Pierian  spring.”  At  the  close  of  1865  a no aterial  advance 
had  taken  place,  and  ten  female  schools  were  founded  ; 
7,080  pupils  were  being  taught  in  1867,  and  from  that 
time  onward  the  progress  has  been  so  steady  that  by  the 
last  returns  there  were  178  schools  receiving  aid  from 
government  and  272  unaided. 

The  province  ofOudehas  heenagreatersourceof trouble 
to  the  ijromoters  of  education  than  any  of  the  conquered 
districts.  The  obstinacy  with  which  all  the  endeavours 
of  the  British  authorities  to  persuade  the  Nawahs  to 
govern  discreetly  were  resisted  until  the  annexation  of 
the  territory, — forced  upon  the  government  of  Lord 
Dalhousie — found  its  parallel  in  the  repugnance  of  the 
talookdars  to  recognise  any  system  of  education. 
Grants  in  aid  of  schools  having  been  made  in  1860-61, 
four  schools  for  the  sons  of  talookdars  and  other  landed 
proprietors  were  established,  hut  they  could  not  boast, 
in  the  aggregate,  of  more  than  327  pupils  at  the  end  of 
theyear.  The  vernacular  schools  mustered  about  1,200 
hoys.  The  four  following  years  saw  a complete  stagna- 
tion in  the  matter  of  instruction,  and  it  was  not  until 
the  year  1867  that  the  eyes  of  the  talookdars  were 
opened  to  the  importance  of  putting  their  children  on 
the  high  road  to  knowledge.  Thenceforward  the 
growth  of  education  was  rapid.  At  the  close  of  1868 
there  were  525  schools  in  existence — village,  private, 
and  vernacular  town  schools — besides  24  female  schools. 
A year  or  so  later  the  male  schools  had  increased  to  642, 
the  female  to  33  ; and  the  total  number  of  pupils  was 
30,683,  of  whom  653  were  girls.  Another  year  added 

10,000  to  the  total  number.  Moreover,  a college,  named 
after  the  lamented  Loi'd  Canning,  and  established  in 
1864,  had  begun  to  work  well.  Normal  schools  for 
masters  and  mistresses  were  advancing  ; 20  presses  had 
been  established  at  Lucknow,  17  of  which  were  devoted 
to  vernacular  printing  ; and  a museum,  opened  a short 
time  previously,  had  received  138,504  visitors  in 
1869-70. 

It  would  be  gratifying  if  this  sketch  of  what  has  been 
accomplished  towards  enlightening  the  youthful  mind 
in  India  could  close  with  a favourable  report  of  the  pro- 
gress of  education  in  the  Hyderabad  Assigned  Districts. 
The  old  mediaeval  idea  that  a gentleman  can  do  very 
well  without  education  has  operated  in  that  quarter  as 
an  incubus  upon  the  efforts  of  the  government  officers. 
Nevertheless  there  were  72  government  schools  in  65  of 
the  larger  towns,  and  the  higher  classes  of  people  are  re- 
ceiving a certain  amount  of  private  instruction,  hut  no 
organised  system  of  state  education  existed.  Through 
the  exertions  of  the  enlightened  Sir  Salar  Jung  a great 
change  for  the  better  is  operating. 

Coorg  has  scarcely  advanced  sufficiently  to  make  it 
necessary  to  enter  into  details  of  progress.  It  is  satis- 
factory to  know,  however,  that  the  state  of  education  is 
encouraging. 

Glancing  at  the  results  of  the  past  twelve  years  in  the 
department  of  public  education,  it  must  he  conceded 
that,  if  the  advances  made  by  the  people  in  every  direc- 
tion have  not  been  commensurate  with  the  wishes  and 
efforts  of  the  rulers,  they  have  been  sufficiently  rapid 
and  comprehensive  to  entitle  the  government  to  all 
praise  for  the  liberal  encouragement  it  has  given  to  the 
movement,  and  the  exertions  its  officers  have  made  to 
carry  out  its  views  and  behests.  Difficulties  apparently 
insurmountable,  have  been  overcome — the  active  opposi- 
tion of  some  classes  to  a system  of  education,  which  they 
apprehended  would  uproot  their  religion — the  inertness 


of  others,  who  could  not  perceive  the  inestimable  advan- 
tages in  more  than  a narrow  pecuniary  view,  of  the  I 
blessings  and  power  which  are  derivable  from  the  posses- 
sion of  knowledge — proved  formidable  obstacles  to  the 
success  of  the  enterprise  vigorously  commenced  in  1859. 
And,  therefore,  so  far  from  there  being  ground  of  sur- 
prise that  more  has  not  been  accomplished,  it  is  as 
astonishing  as  it  is  gratifying  that  so  much  has  been 
really  done. 

Summarising  the  results  as  far  as  they  are  ascertain- 
able, down  to  1870,  it  appears  that  there  were  at  that 
date : — 


215  000  ( receiving  educa- 

’ ( tion  in  the  

105,500  „ „ 

167,904  „ 

211,000  „ „ 

77,798  „ 

150,000  „ „ 

12,000  (say)  „ 

40,680  „ „ 


Bengal  Presidency. 

Madras  ,, 
Bombay  ,, 

N.W.  Provinces. 
Central  ,, 
Punjab. 

British  Burmah. 
Oude. 


979,882 

In  round  numbers  one  million  youths  were  receiving 
education  in  British  India  in  1870.  The  following  years 
may  probably  have  added  a quarter  of  a million  to  the 
number.*  To  a Prussian  or  an  American  this  may  not  be 
a startling  proportion  of  a population  of  241  millions  ; 
but  when  the  condition  of  society  in  the  East  is  examined, 
when  it  is  considered  that  three-fifths  of  the  people  are 
too  poor  to  spare  time  from  their  daily  pursuits  in  the 
fields  and  the  towns  to  attend  schools  ; when  it  is  borne 
in  mind  that  we  are  in  India  in  the  rather  unacceptable 
character  of  conquerors  and  foreign  rulers,  whoso  earliest 
achievements  date  from  little  more  than  a century  back, 
it  will  be  allowed  that  we  have  neither  mispent  our  time 
nor  been  niggardly  in  the  application  of  the  revenues 
raised  from  the  people  to  the  people’s  substantial  benefit. 

The  expense  attending  the  establishment  of  schools, 
colleges,  and  universities  has  of  course  been  enormous. 
Professors  of  History,  Political  Economy,  Chemistry, 
and  most  of  the  other  sicences  which  enter  into  a scheme 
of  sound  education  have  had  to  he  sent  from  England,  on  ' 
large  salaries  and  at  a considerable  charge  for  passaged 
money  and  outfit.  Many  hundreds  of  the  principal?';: 
establishments  have  been  maintained  entirely  bv  the«| 
government,  others  are  “aided”  by  month!^  orijl: 
annual  grants,  because  they  are  not  yet  self-sustaining.  )jS': 
Young  natives  who  aspire  to  the  bar,  medicine,  and  I 
surgery,  and  the  engineering  colleges,  are  brought  totjl 
England,  receiving  government  scholarships  for  three-;' I 
years,  and  are  then  provided  with  passage  back  and 
equipment  on  a very  liberal  scale.  The  cost  of  all  this 
effort  to  expand  the  minds  of  the  people  maybe  set  down  i ■ 
at  neary  70  millions  of  rupees,  or  about  7 millions  of  ■{' 
pounds  sterling.  But  it  by  no  means  represents  the  total  j' 
outlay.  Since  the  year  1858,  no  less  a sum  than  three  I 
hundred  thousand  pounds  has  been  spent  on  the 
patronage  of  useful  publications,  the  establishment  of  k 
museums  and  schools  of  art,  the  encouragement  of  j 
newspapers  in  the  vernacular  languages ; the  study  of  - 
Oriental  languages  generally ; the  translation  of  valuable  : 
and  rare  documents  and  books,  archmologioal  researches,  v 
raeteorological  observations,  and  the  formation  of  public  ) 
libraries.  And  much  of  this  is  continued  annually  to  ; > 
this  hour.  What  more  can  he  said  ? What  more  could 
have  been  done  in  the  same  space  of  time  ? , 

It  has  been  maintained,  in  an  admirable  paper  on  /. 
“ Popular  Education  in  India,”  by  Mr.  William  Taylor, 
read  in  this  Hall  two  years  ago,  that  little  has  been  ) 
accomplished  for  the  “ moral  ” education  of  the  people. 

His  views  were  supported  by  the  late  lamented  Sir 
Donald  Macleod  and  other  enlightened  men.  But  it  is  ■ j 

■*The  returns  from  every  part  of  the  empire  for  1871-72  not  having 
been  received  and  published,  I have  been  obliged  to  be  satis-  '| 
fled  with  the  results  down  to  the  end  of  the  prerious  official  year,  , i 
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yet  a question  how  far  we  dare  to  venture  upon  mora  | 
instruction  founded  on  our  own  notions  as  disciples  of 
Christianity.  Perhaps  we  had  better  be  content  at 
present  with  the  intellectual  culture  of  the  people,  leav- 
ing the  higher  object  to  follow  as  a matter  of  course. 

From  a review  of  what  has  been  accomplished  for  the 
intellectual  advancement  of  the  people  we  naturally  turn 
to  a consideration  of  material  progress,  and  this  brings  us 
to  a sketch  of  the  historyof  Indian  railways.  The  contrast 
,1  between  the  pace  at  which  the  old  stage-coaches  used  to 
I travel  in  England,  and  the  rate  of  speed  maintained  by 
I the  modern  railway  carriage,  is  a frequent  and  amusing 
I subject  of  speculation  among  complacent  men  of  the 
I present  generation.  There  are  still  a few  of  the 
I temporis  acti,  who  love  to  dwell  upon  the  comparative 
I security  of  the  old  forms  of  locomotion,  and  to  disparage 
; the  appearance  and  power  of  the  steam  engine;  the  popu- 
I'  lar  team  of  three  chesnuts  and  a grey,  the  dapper 
I coachman  and  his  trusty  associate,  the  custodian  of  the 
! mail  bags,  are  yet  fresh  in  their  memories,  and  they 
' even  recal,  with  unaccountable  pleasure,  the  hasty  sup- 
I pers  on  the  road  and  the  unfinished  breakfasts,  from 
i which  they  were  summoned  by  the  horn  of  the  guard. 

But  these  remnants  of  a bygone  time  are  in  a miserable 
1 minority,  and  all  sane  men  rejoice  that  we  have  ex- 
' changed  ten  miles  an  hour,  cooped  up  for  an  entire  night 
on  a journey  from  London  to  Bath,  for  forty  miles  iir  the 
same  space  of  time,  in  a first-class  carriage,  with  plenty 
of  light,  warmth,  and  elbow-room. 

Changing  the  venue,  what  infinite  cause  of  rejoicing 
men  whose  lot  is  cast  in  India  must  recognise  when 
they  recal  personally,  or  read  of,  the  tedious  methods  of 
travel  in  use  throughout  that  portion  of  the  British 
, empire,  down  to  the  commencement  of  the  last  fifteen 
years,  and  even  to  a later  period.  Two  and  three  miles 
an  hour  in  a palankeen,  or  twelve  to  fifteen  miles  a day 
on  a march,  were  the  limits  of  our  locomotion. 

It  was  during  the  railway  mania  in  England  of  184.5- C 
that  the  idea  was  conceived  of  supplementing  the  estab- 
lishment of  a regular  intercourse  with  England  via  the 
' Bed  Sea,  by  railways  that  should  traverse  India  from 
' Calcutta  to  the  Upper  Provinces,  and  from  Bombay 
across  the  peninsula.  Confidence  in  the  feasibility 
of  the  enterprise  led  men  to  subscribe  their  capital, 
but  they  needed  a guarantee  that  they  should  receive 
a certain  fixed  interest  for  their  outlay,  in  consideration 
of  their  venturing  upon  an  under-taking  which  was  sure 
to  yield  rich  fruit  to  the  government  and  the  people. 
The  prospective  “ moral  ” advantages  were  to  pay  for  the 
. immediate  “material”  sacrifice.  Five  per  cent,  per 
annum  w-as  the  interest  guaranteed  for  99  j-ears,  and  it 
■ was  stipulated  that  if  in  any  one  year  the  net  receipts 
I from  traffic  exceeded  the  guaranteed  interest  the  surplus 
should  be  divided  between  the  government  and  the 
shareholders,  until  the  charge  to  the  government  for 
1 interest  in  the  earliest  years  was  repaid,  after  which  time 
; the  extra  receipts  were  to  be  distributed  among  the 
] shareholders.  This  was  a capital  bargain  for  the  share- 
holders. 

The  preliminaries  to  cutting  the  first  sod  occupied  a 
considerable  time.  The  land  on  the  contemplated  lines 
had  to  be  surveyed  ; the  value  of  the  property  invaded  to 
be  assessed.  The  cost  of  labour,  indigenous  and 
[ imported  ; the  expense  of  the  iron,  which  was  to  come 
- from  England  ; the  price  of  the  wood  for  sleepers,  and 
I sheds,  and  carriages  ; the  quantity  and  quality  of  the 
fuel  needed  for  the  locomotives,  were  all  matters  of  serious 
i and  anxious  consideration.  At  length  the  work  was 
commenced,  but  ten  years  passed  away  before  120  miles 
of  line  had  been  opened.  That  line  extended  from 
j Calcutta  to  Raneegunge,  a coal  district. 

From  18.55  the  establishment  of  railways  proceeded  as 
I rapidly  as  inundations,  the  casualties  among  the  work- 
I people,  and  the  fearful  obstacle  presented  by  the  mutiny 
1 of  1857,  would  allow.  The  Great  Indian  Peninsula  line 
■ ' was  commenced  soon  after  the  East  India,  and  in  1854 
S thirty-three  miles  had  been  opened.  Branches  were 


established  to  connect  this  railway  with  others,  one  of 
which  has  its  starting  point  at  Madras,  and  another 
formed  part  of  the  East  India. 

By  the  year  1865, 1.127  miles  of  the  East  India  Railway 
were  completed,  and  811  miles  of  the  Great  Indian  Penin- 
sula. Emboldened  by  the  success  attending  the  incipient 
operations  of  the  two  great  lines,  others  were  opened  by 
different  companies  on  the  same  terms,  while  some  were 
projected  b3'  the  government  on  its  own  account,  these 
latter  being  distinguished  from  the  guaranteed  concerns 
by  the  appellation  of  “ State  railways.”  Before  1865 
railway's  were  established  between  Madras  and  Bangalore, 
Bombay,  Baroda,  and  Central  India  ; Kurrachee  and  the 
Punjab;  Delhi  to  Umritsur;  Negapatam  to  Trichinopoly, 
while  others  ran  from  Calcutta  to  the  eastern  and  south- 
eastern parts  of  Bengal. 

While  the  introduction  of  the  railway  system  into- 
India  w'as  pending,  very  many  persons  expressed  their 
doubts  if  the  natives  would  ever  be  induced  to  adopt  the 
line  as  a commendable  mode  of  locomotion.  It  was 
expected  that  they  would  demur  to  the  cost  and  the  con- 
tact of  opposing  castes,  and  that  it  would  take  a long 
time  to  convince  the  producers  and  merchants  that  the 
acceleration  of  the  speed  in  the  transport  of  their  goods 
from  place  to  place  would  more  than  compensate  them 
for  the  additional  expense  of  carriage.  The  native  of 
India  is  proverbially  indifferent  to  the  value  of  time, 
and  could  not  endure  to  part  with  his  money  for  any 
prospective  advantage  that  appeared  to  be  remote. 
It  was  further  doubted  that  native  functionaries  at 
isolated  stations  could  be  depended  on  for  watchfulness, 
courage,  and  integrity' ; while  European  agency,  it  was 
thought,  would  be  too  costly'  for  its  general  entertain- 
ment. 

All  these  scruples  and  apprehensions  w'ere  rapidly 
dissip.ated.  The  natives  adopted  the  railways  with- 
alacrity. 

The  number  of  passengers  conveyed  by  the  several 
lines,  as  far  as  they'  had  been  completed,  was:  — 

In  1859  3,112,500 

„ 1861  4,255,940 

,,  1864-5  (thi'eo  years  later)  the  number 
had  increased  so  much  that  the 
returns  gave  a total  of 11,781,683 

More’  than  94  per  cent,  of  whom  had  travelled  in  the- 
third-class  carriages.  Each  succeeding  y'ear  beheld 
an  augmentation  of  one  million  passengers  : — 

In  1860  12,867,000 

„ 1867  13,738,472 

Equally  progressive  was  the  traffic  in  goods.  All  the- 
staples  which  formerly  found  their  way  to  the  coasts 
through  trackless  lands  were  now  conveyed  by'  rail, 
and  the  commerce  of  the  country  increased  prodigiously'. 
Bombay  and  Kurrachee  were  the  ports  which  derived 
the  earliest  benefit  from  accelerated  inland  traffic.  The 
population  of  the  former  town,  which  in  1845  did  not 
exceed  250,000  persons,  is  now  only  second  to  London 
in  the  number  of  its  inhabitants ; and  Kurrachee,  which 
was  little  else  than  a depot  for  the  meagre  produce  of 
the  Punjab,  sent  lazily  down  the  Indus  in  clumsy  boats, 
is  at  this  date  a populous  city,  with  all  the  features  and 
appliances  of  a presidency'  town.  Much  of  the  latter  re- 
sult is  due  to  the  liberality  and  efforts  of  Sir  Bartle  Frere, 
who,  while  commissioner  in  Scinde,  opened  out  600  miles 
of  roadway  for  facilities  of  commerce. 

Next  to  Bombay  and  Kurrachee,  the  use  of  Jubbulpore 
as  an  entrepot  of  merchandise  is  to  be  noted.  Jubbulpore 
is  the  Alexandria  of  the  cast  and  west  of  India,  being 
placed  at  the  junction  of  the  two  railway  systems  of 
Hindustan.  A large  portion  of  the  trade  of  the  North- 
West  Provinces  passes  through  it.  It  is  worthy  of  note, 
as  indicative  of  what  may  be  expected  from  the  diversion 
of  shipping  from  the  Cape  of  Good  Hope  route  to  that 
of  the  Suez  Canal,  that  in  the  first  tw’o  months  after  the 
completion  of  the  line  43,000  maunds  of  grain  and  400 
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bales  of  cotton  bad  been  dispatched  westward  from  the 
Nerbudda  Valley,  while  86,000  maunds  of  Bombay  salt 
travelled  to  the  towns  of  the  Nerbudda  and  J ubbulpore 
country. 

It  is  hardly  necessary  to  pursue  minutely  the  progress 
made  in  the  establishment  of  Indian  railways  during  the 
past  four  years.  Let  it  suffice  that  down  to  July  last 
(1872)  according  to  Mr.  Juland  Danvers’  latest  report, 
6,204  miles  had  been  opened,  and  a further  length  of 
2,4S8  miles  is  in  course  of  construction,  of  which  1,603 
miles  are  being  executed  under  the  direct  orders  of  the 
government,  without  the  intervention  of  guaranteed 
companies.'*'  The  capital  outlay  on  all  the  railways  has 
reached  the  enormous  sum  of  £91,963,610,  yielding  a 
return  of  3|-  per  cent,  per  annum.  The*^  number  of 
passengers  carried  in  the  past  year  was  18,940,585,  of 
whom  144,215  were  first-class,  642,646  second,  623,740 
intermediate,  14,113,436  third-class,  and  3,516,549  fourth 
class.  This  sub-division  of  classes  is,  of  course,  a neces- 
sary consequence  of  the  gradation  of  means  and  the  pre- 
judice of  caste  among  the  Hindus.  The  merchandise 
carried  in  the  same  period  exceeded  2,500,479  tons, 
besides  three-quarters  of  a million  tons  of  coal  and  other 
minerals. 

This  rapid  summary  of  the  work  of  27  years  may  be 
fitly  closed  with  the  following  irrefragable  observations 
of  Mr.  Danvers  : — ■ 

“ To  say  nothing  of  the  moral  and  social  improve- 
ments which,  as  civilising  agents,  they  have  conferred 
upon  the  country,  there  can  be  no  doubt  that  railways 
have  added  to  its  securit}q  have  greatly  advanced  the 
material  prosperity  of  the  people,  and  have  been  the 
means  of  increasing  the  revenue,  and  of  saving  much  ex- 
penditare  both  on  account  of  the  army  and  the  post-office. 
They  are  still  in  their  infancy,  and  their  direct  con- 
tributions to  the  revenue  are  capable  of  expansion.” 


The  mention  of  the  progress  that  has  been  made  in  the 
construction  of  railways  naturally  leads  to  the  subject  of 
the  forests  of  India,  to  which,  in  the  absence  of  coal, 
recourse  is  had  for  the  supply  of  fuel.  Under  the  govern- 
ment of  the  East  India  Company,  forests  were  preserved 
merely  to  supply  the  wants  of  the  trader  and  the  ship 
builder,  and  as  the  transport  of  timber,  in  the  absence  of 
canals,  roads,  and  suitable  carriage,  would  have  been  ex- 
tremely tedious  and  costljq  the  conservation  waslimited  to 
the  forests  in  the  south  and  on  the  sea-board  of  India. 
Mai  ibar  and  Canara  were  the  districts  which  then 
chiefly  claimed  attention.  But  within  the  last  20  years 
new  and  pressing  wants  have  aiisen  in  connection  with 
the  railways,  the  canals,  and  other  great  public  works. 
Moreover,  the  people,  improved  in  their  position,  have 
taken  to  build  houses  of  wood,  ■n-here  formerly  they  con- 
tented themselves  with  huts  of  mud,  bamboo,  and  the 
broad  leaves  of  the  palm  tree.  Hence  the  demand  for 
the  best  kinds  of  timber  has  increased  to  so  great  an 
extent  that  the  care  and  culture  of  the  forests  has  become 
an  imperative  obligation.  Happily  the  acquisition  of  the 
Punjab  and  Pegu  has  placed  a large  amount  of  forest 
land  at  the  command  of  the  state,  hut  it  has  required 
great  watchfulness  on  the  part  of  the  government  officers, 
and  the  application  of  the  botanical  and  other  sciences,  to 
preserve  and  improve  the  flor;i  of  the  country.  The 
natives  in  some  parts  of  India  have  a practice — and  it  has 
been  for  a long  time  in  force — of  burning  the  trees  i7i 
order  to  clear  the  ground  for  their  grain  seed.  This 
not  only  removes  the  dry  leaves  and  grass 
which  would  otherwise  form  the  vegetable  mould, 
enrich  the  soil,  and  keep  it  moist  and  loose,  but  it 
destroys  millions  of  seeds  and  seedlings,  Injures  and 
often  kills  trees  of  all  ages,  and,  scorching  and  burning 
the  hark,  exposes  the  w’ood  to  the  air',  whence  the  insidious 
attacks  of  dry  rot,  hollowing  the  tree,  and  rendering 
it  useless  for  timber.  To  check  this  mischievous  and 


* Tliere  are  nine  lines  under  guaranteed  companies,  and  seven 
constructed  or  constructing  by  tlie  State. 


improvident  mode  of  grain  culture,  much  tact  and 
caution  have  been  necessary,  lest  restrictions  should  be 
stigmatised  as  oppression.  The  largest  trees  in  India 
do  not  reach  the  gigantic  proportions  of  the  wonderful 
monarch  of  the  forest  (the  Wellingtonias,)  found  in 
California,  hut  the  Teak,  invaluable  for  its  strength  and 
durability,  has  been  known  to  reach  a height  of  160  feet, 
and  the  Sal,  if  it  does  not  attain  a very  conspicuous  alti- 
tude, is  so  strong,  hard,  and  heavy,  as  to  exceed  in  value 
some  of  the  best  products  of  Europe.  Unfortunately,  how- 
ever, these  extremely  serviceable  forest  trees,  to  which 
may  be  added  the  Sissoo  and  the  Deodar  pine,  do  not 
grow  with  sufficient  rapidity  to  keep  pace  with  the  annual 
destruction,  not  simply  from  the  fires  alluded  to,  hut 
from  the  ravages  of  cattle  and  wild  animals,  vegetable 
creepers,  insects,  hurricanes,  and  the  furtive  application 
of  the  woodman’s  axe.  The  advantage  to  the  revenues 
of  the  state  from  the  conservancy,  now  at  great  expense, 
and  with  sound  judgment  established,  must  eventually 
be  very  considerable,  but  in  the  meanwhile  we  must  be 
satisfied  with  a slight  excess  of  receipt  over  expenditure. 
Fortunately,  other  sources  of  commercial  wealth  have  been 
created  in  the  forests  independently  of  the  timber  supply. 
Exotic  trees  and  plants,  which  owe  their  parentage  to 
the  soil  of  Australia,  South  America,  Arabia,  and  China, 
have  been  introdiioed  upon  an  extensive  scale,  and  already 
yield  rich  fruits.  To  the  chinchona  of  Peru  we  owe 
the  bark  whence  quinine  is  extracted.  The  blessings 
conferred  by  the  possession  of  that  febrifuge,  in  a 
country  ■n'hose  population  is  scourged  by  fever,  is  beyond 
all  price.  Tea  and  coffee,  but  scantily  grown  in  India 
fort}^  years  ago,  now  form  very  important  articles  of 
commerce.  Indigo,  caoutchouc,  and  the  poppy,  are 
greatly  increased  sources  of  revenue,  and  the  mulherr_y 
and  soom  feed  the  worm  which  augments  our  supplies  of 
silk.  

An  immense  increase  of  the  commerce  of  India, 
external  and  internal,  has  been  the  natural  result  of 
accelerated  communicatio.i  and  enlarged  cultivation. 
It  would  be  tedious  to  go  into  all  the  causes  of  the  rapid 
augmentation  of  material  prosperity,  or  to  trace  its 
advance  step  step  since  the  empire  was  transferred 
from  the  management  of  the  East  India  Company  to 
the  hands  of  the  ministers  of  the  crown.  But  we  cannot 
blind  ourselves  to  the  fact  that  large  accessions  of 
territoi-y,  and  the  encouragement  given  by  the  govern- 
ment to  the  industry  and  enterprise  of  the  people  of  the 
newly-acquired  provinces,  must  have  had  an  important 
influence  on  the  increase  of  commerce  and  manufacture, 
wliile  the  improved  circum.stances  of  the  people,  inducing 
more  luxurious  habits  of  life,  have  opened  the  door 
widelj'  to  the  consumption  of  foreign  goods.  I find,  by 
the  last-published  report  on  trade  and  navigation,  that 
the  total  vahxe  of  the  trade  in  1871-2  amounted  to 
£107,319,500,  or  nearly  one  million  and  three-quarters 
more  than  that  of  the  highest  preceding  year  since  the 
close  of  the  xkmerican  war. 


The  gigantic  strides  which  have  been  made  in  the 
cultivation  of  the  land,  and  in  the  trade  and  manu- 
factures of  the  people,  have,  of  course,  had  their  bearing 
on  the  revenues  and  ex]ienditure  of  the  state,  and  the 
ingenuity  of  the  fiscal  officers  has  been  sorely  taxed  to 
balance  the  income  with  the  apparently  unavoidable 
public  charges.  Their  anxiety  to  create  a surplus  has 
not  always  been  attended  with  a success  commensurate 
with  their  wishes  and  exertions,  for  circumstances  have 
unexpectedly  arisen,  in  the  shape  of  floods,  drought, 
ilisease,  and  military  expeditions,  to  alter  the  figure  in 
their  calculations  amazingly.  It  is,  therefore,  a highly 
gratifying  proof  of  the  success  in  a general  way  of  their 
untiring  efibrts,  that  during  the  six  months  ending  on 
30th  September  last,  the  revenues  and  receipts  amounted 
to  £22,294,326,  while  the  expenditure  on  every  account 
amounted  to  £18,390,464,  show’ing  a surplus  of 
£3,903,872.  The  results  of  the  corresponding  period  in 
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the  previous  year  were  not  bo  satisfactory  hy  £80,000- 
T he  absolute  amount  of  the  population  of  British  India 
has  been  ascertained  to  exceed  two  hundred  and  forty 
millions,  but  of  that  number  only  186|  pay  revenue  to 
the  supreme  government — the  remainder  are  tributary 
to  native  princes,  under  English  administration,  or 
entirely  independent  nobles. 

'Ihe  main  sources  of  revenue  are  primarily,  of  course, 
the  land,  and  after  that  salt,  opium,  stamps,  customs,  and 
excise.  The  Post-oflioe  revenue  is  considerable,  though 
fluctuating,  sometimes  exceeding  and  occasionally  falling 
short  of  the  cost  of  the  establishment  and  carriage.  And 
this  brings  us  to  the  mention  of  one  of  the  best  tests  of 
a people’s  progress. 

“A  nation  * writes  more  letters  only  when  the  necessi- 
ties for  intercourse  increase  ; and  a steady  augmentation 
in  the  Post-ofiice  returns  tells  the  same  tale  for  its  in- 
tellectual advancement  that  a rise  in  the  exports  and 
imports  does  for  its  material  prosperity.  Now,  as 
regards  India  this  story  has,  during  the  past  ten  years, 
been  a constantly  brightening  one.  An  inspection  of 
the  returns  from  1862  to  1871  inclusive  shows  that  the 
people  resort  to  the  Post-office  more  freely,  and  are 
willing  to  pay  a larger  total  sum  for  the  facilities  which 
it  affords.  Thus  in  1862  the  number  of  letters  received 
for  delivery  hy  the  post-offices  throughout  British  India 
amounted  to  42  j millions  ; in  1867  it  had  crept  up  to  54 
millions,  and  during  the  succeeding  four  years  it  rapidly 
advanced  to  over  77  millions.  This  is  the  return  for 
1871  for  the  whole  empire.  If  we  turn  to  the  particular 
provinces,  we  And  Bengal,  as  regards  the  rate  of  pro- 
gress, at  the  head  of  the  list.  In  1862  the  number  of 
letters  posted  in  Lower  Bengal  was  8J  millions,  and  in 
1871  it  had  risen  to  seventeen  millions  and  a-half,  or 
more  than  double.  The  Punjab  stands  next,  and  shows 
an  increase  from  under  five  millions  in  1862  to  over 
nine  millions  in  1871.  British  Burraah  exhibits  an 
equal  progress,  though  on  a much  smaller  scale.  The 
North-West  Provinces  hold  an  honourable  place  half-way 
down,  and  show  a rise  from  eleven  to  seventeen  millions. 
Madras  exhibits  an  increase  from  7f  to  Ilf  millions, 
and  Bombay  from  nearly  ten  to  fifteen  and  a-half. 

In  each  case  the  rise  has  been  much  more  rapid 
during  the  last  four  years  than  in  the  preceding  six. 
During  the  second  period  the  Post-office  augmenteil  the 
weight  which  could  be  sent  for  half  an  anna ; and  this 
measure  at  once  told  upon  the  public.  The  returns  in 
every  part  of  the  empire  showed  an  immediate  increase, 

' and  during  the  period  which  has  since  elapsed,  the 
increase  has  been  more  than  maintained  by  a permanent 
elasticity  which  even  the  most  ardent  promoters  of  the 
change  did  not  venture  to  predict.” 

Is  it  too  much  to  say,  in  the  face  of  these  startling 
i returns,  that  the  education  given  to  the  people  has  really 
’ penetrated  into  their  daily  acts,  quickening  their  in- 
j telligence,  stimulating  their  intercourse  with  their  fellow 
men,  and  opening  up  those  new  thoughts,  new  ambitions, 
and  new  conceptions  of  life  which  belong  to  a higher 
civilisation  ? I humbly  think  the  conclusion  is  in- 
! evitable.  i- 

I There  is  still  one  subject,  in  connection  with  the  con- 
' dition  and  security  of  the  people,  on  which  a few  words 
I may  he  said — the  administration  of  justice. 

! A very  forward  step  appears  to  have  been  taken  in 
: the  substitution  of  high  courts  of  justice,  presided  over 
‘ hy  judges  well  versed  in  the  principles  of  British  juris- 
I prudence,  for  the  courts  which  administered  a compound 
1 and  conflicting  system,  in  which  the  acts  and  rcgula- 
i tions  of  the  government,  and  other  local  considerations, 
were  imperfectly  amalgamated  with  the  statute  and 
i common  law  of  G-reat  Britain.  Litigation  has  not  been 
checked  among  the  natives  by  the  introduction  of  a new 
code  and  new  forms  of  practice.  On  the  contrary,  it 
has  essentially  augmented,  for  the  people  in  the  Upper 
and  Central  Provinces,  having  more  confidence  in  the 

®“  Calcutta  Englishman.” 


integrity  and  learning  of  British  practitioners  than  they 
possessed  in  the  pleaders  and  j udges  of  their  own  nation, 
have  freely  resorted  to  the  new  courts,  in  the  assurance 
that  their  cases  would  receive  equitable  treatment,  and 
that  bribery  and  corruption  were  next  to  impossible. 
The  expense  of  the  new  courts,  in  the  erection  of  suit- 
able buildings,  the  salaries  of  the  judges,  and  the 
multiplication  of  law  officers  of  the  crown,  &c.,  has 
been  considerable,  but  it  has  been  more  than  counter- 
balanced by  the  stamp  duties  on  legal  documents,  which 
have  added  materially  to  the  state  revenue. 

The  administration  of  criminal  justice  has  not  tended 
much  to  the  suppression  of  crime,  but  the  detection  of 
offenders  has  been  rendered  infinitely  more  facile.  The 
people  now  cheerfully  co-operate  with  the  police  in 
unravelling  the  webs  woven  by  conspiracy,  in  fathoming 
the  depths  of  offence,  and  apprehending  the  perpetrators 
of  foul  and  vicious  outrages  upon  the  peace  and  safety 
of  the  public.  There  has  been  a very  great  diminution, 
if  not  a total  extinction,  of  female  infanticide;  and  human 
sacrifices,  which  once  had  the  sanction  of  native  society 
and  the  supposed  support  of  religion,  are  abolished. 

It  would  be  easy  to  expand  this  paper.  Much  remains 
to  be  said  upon  the  subject  of  the  spread  of  medical 
science  in  India,  superseding  the  empiricism  of  the  east 
by  the  skill  of  the  western  practitioners,  and  largely 
contributing,  with  the  establishment  of  hospitals  and 
dispensaries,  to  the  improvement  of  the  health  of  the 
people  and  the  reduction  of  the  returns  of  mortality'. 
Vaccination  has  done  wonders  in  checking  the  ravages 
of  a fearful  disease.  The  extension  of  the  electric  tele- 
graph system  is  particularly  note- worthy,  the  enlarge- 
ment of  the  canals  in  the  north-west,  and  the  roads 
everywhere,  assisting  traffic  and  contributing  to  the 
irrigation  which  partially  counterpoises  drought ; the 
vast  multiplication  of  other  public  works,  the  penetra- 
tion of  coal  mines,  the  encouragement  of  topographical 
surveys,  and  the  promotion  of  river  traffic — especially  on 
the  Ganges — are  likewise  deserving  of  mention  and  of 
unqualified  praise,  but  there  are  limits  to  human 
patience  and  to  the  faculty  of  listening  to  details 
coulow  do  rose  (however  they  may'  merit  the 
favourable  hue),  and  therefore  I bring  the  paper  to 
a close.  I think  that  it  has  been  established,  by  the 
authoritative  facts  I have  accumulated,  that  during  the 
past  14  years  England  has  done  her  duty  to  India  in  the 
way'  of  education,  railways,  the  encouragement  of  trade 
and  manufacture,  the  arts,  sciences,  and  literature,  and 
the  administration  of  justice.  To  this  I might  add  that 
she  has  been  throughout  tolerant  of  religious  usages, 
self-sacrificing  in  the  establishment  of  adequate  military 
protection,  and  faithful  to  her  obligation  to  respect  the 
vested  rights  of  the  people  brought  under  her  govern- 
ment. 


DISCUSSION. 

At  the  close  of  the  Paper, 

The  Secretary  read  the  following  letttr  from  Mr.. 
Edwin  Chadwick,  C.B.: — 

“ Dear  Mr.  Foster, — I regret  that  I cannot  avail 
myself  of  the  invitation  to  be  present  at  the  India  Con- 
ference, to  hear  the  paper  read  by  Mr.  Stocqueler.  I 
beg,  however,  to  submit  that  any  account  of  the  progress 
of  India  will  be  wanting  in  an  important  element  which 
omits  to  set  forth  the  sanitary  progress  made  as  a 
guarantee  and  promise  of  future  advances  in  the  im- 
provement of  the  physical  and  moral  condition  and  the 
productive  power  of  the  population. 

“If  anyone  conversant  with  the  subject  will  read  the 
report,  just  issued,  on  the  measures  adopted  for  sanitary 
improvements  in  India  from  June,  1871,  to  June,  1872, 
he  will  find  abundant  grounds  for  this  statement. 

“ I would  remind  our  good  friends,  the  old  Indians, 
that  the  death  rates  in  the  army  were  in  their  times  60 
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and  more  per  1,000  in  places  -where  they  are  now  little 
more  than  one-third  of  that.  This  is  chiefly  due  to  the 
labours  of  the  Indian  Army  Sanitary  Commission — that 
is  to  say,  to  labours  wisely  and  steadily  directed  by 
officers  of  special  aptitudes  and  qualiflcations  in  sanitary 
science,  and  giving  their  undivided  attention  to  the 
prosecution  of  the  work.  These  labours,  if  they  are 
duly  supported  by  the  council  and  government  of  India 
in  this  country,  in  the  application  of  the  best  sanitary 
experience  of  the  West  through  the  local  governments 
to  our  Indian  civil  populations,  will  effect,  though 
probably  not  for  some  time,  as  large  results  as  have 
been  obtained  in  the  army,  but  still  considerable  trans- 
formations of  the  physical  and  moral  condition  of  those 
civil  populations  under  our  dominion  in  the  East. 

“ It  would  be  out  of  place  to  distinguish  particular 
achievements  in  that  branch  of  service,  but  we  have  one 
distinguished  instance,  just  reported,  which  I would  beg 
to  mention  as  of  the  greatest  promise  in  sustaining  that 
dominion  which,  it  is  to  be  hoped  and  believed,  will 
prove  the  most  beneficent,  the  most  liberal,  and,  with  all 
its  shortcomings,  the  best  for  the  people  of  India — the 
dominion  of  the  British  empire. 

“ Old  Indians,  with  little  knowledge  of  sanitary 
Science,  have  forebodings  that  the  British  people 
cannot  settle  in  India.  They  refer  to  the  fact  that 
European  children  die  out  there.  Now  I have  paid  par- 
ticular attention  to  this  point,  viz.,  the  treatment  of 
children  in  India  and  the  tropics,  and  I have  generally 
found  that  the  sanitary  treatment  of  children,  which  is 
deplorably  bad  here,  is  generally  worse  there.  Have  we 
not  places  in  England,  such  as  Manchester  and  Liver- 
pool, where  half  of  those  born  are  in  their  graves  soon 
after  their  fifth  year  ? Have  I not  shown  recently  that 
in  Berlin,  half  those  horn  are  in  their  graves  before 
their  third  year  ? I could  indeed  point  out  insanitary 
urban  conditions  in  the  West,  where  generations  die  out 
rapidly,  where  no  lineage  can  be  counted,  and  where  the 
population  is  only  sustained  by  immigration.  In  con- 
trast to  such  excessive  infantile  mortality  here,  have 
we  not  examples  that  in  well-managed  orphan  asylums, 
the  so-called  children’s  diseases  have  been  in  great 
measure  banished,  and  their  death-rates  reduced  below 
one-third  of  the  rates  generally  prevalent  even  among 
middle-class  populations?  I contend  that  the  like  sani- 
tary precautions  would  be  efficacious  in  withstanding  the 
greater  disadvantages  of  the  general  climate  in  the  un- 
cleared and  ill-cultivated  districts  of  India. 

I have  had  stated  to  me  numerous  instances  of  indigo 
planters  and  others,  whose  families  have  attained  even 
to  a third  generation,  apparently  with  good  promise  of 
succession  ; but  in  the  recent  sanitary  report  from  India 
to  which  I have  referred,  there  is  a conclusive  corrobora- 
tive example,  arising  from  the  application  of  sanitary 
science  to  the  care  of  children  in  an  orphan  asylum  in 
Calcutta. 

“Dr.  Eayre  reports  as  follows; — ‘The  very  small 
nioi  tiility,  as  well  as  the  .small  amount  of  sickness,  proves 
that  the  Europe, an  child,  under  pjroper  hj-gienio  con- 
ditions and  careful  physical  training,  may  live  and  thrive 
in  the  plains  of  Bengal  almost  as  well  as  in  its  native 
countiy.  It  is  not  merely  in  the  absence  of  any  serious 
disease  and  the  low  death-r.ate  th.at  this  is  manifested, 
but  in  the  vigorous  healthy  appearance  of  the  children  i 
generally.  During  the  period  of  six  years  there  had 
not  been  a single  case  of  cholera,  and  the  only  death 
from  dysentery,  which  is  the  disease  peculiarly  to  be 
dreaded  in  Calcutta,  was  that  of  a girl,  aged  five,  in  1863, 
and  this  was  rather  a ca.se  of  dysenteric  diarrhoea  in  a 
naturally  delicate  child.  Two  cases  only  of  modified 
sm, all-pox  are  recorded,  and  there  has  never  been  any 
tendency  in  the  disease  to  spread.  The  children  have 
all  been  protected  by  vaccination.  A few  cases  of 
genuine  typhoid  or  enteric  fever  had  occurred,  and  one 
death  ; the  other  forms  of  fever  had  been  of  the  simple 
continued  form,  or  mild  manifestations  of  the  influence  of  ' 
malaria.  V/hooping  cough  had  been  altogether  absent. 


There  were  a few  cases  of  simple  skin  disease  of  a 
tractable  kind.  Of  acute  inflammatory  disease,  whether 
of  the  head,  chest,  or  abdomen,  there  has  been  almost 
none.  Diseases  of  the  liver  and  spleen,  whether  from 
malaria  or  other  causes,  have  been  also  singularly  few,  if 
not  altogether  absent.  Pulmonary  and  bronchial  com- 
plaints have  been  very  few  and  slight.’ 

“Much  as  has  been  done  here,  sanitary  science  may  yet 
do  even  more  than  this  for  the  protection  of  infant  life  in 
India.  But  compare  this  with  the  fact  of  a recent 
report  lamenting  sincerely  a death-rate  nearly  ten  times 
greater  of  soldiers’  children,  as  inevitable  for  European 
children  there ! 

“I  may  refer,  as  respects  adults,  to  the  account  which 
I append  of  what  has  been  done  for  the  protection  of 
adults  by  Lord  Mark  Kerr,  in  the  abolition  of  the  Delhi 
sore  among  soldiers,  as  a proof  of  what  may’  be  ac- 
complished for  civil  populations,  and  what  in  truth  must 
be  accomplished,  for  it  is  not  enough  to  improve  the 
sanitary  condition  of  barracks  alone  in  order  to  protect 
soldiers  completely  ; the  protection  muse  be  extended  to 
the  camps  and  cantonments,  and  also  to  the  sites  and 
houses  occupied  by  adjacent  civil  populations. 

“ Hence  the  seats  of  the  British  army  may  be 
made  the  seats  of  security  for  the  population  against 
worse  foes  than  predatory  human  enemies.  The  ques- 
tion arises,  after  such  examples  of  sanitary  successes, 
whether  the  like  distinctions  that  are  given  for  achieve- 
ments in  destroying  life  shall  not  be  required  to  be  con- 
ferred for  achievements  in  the  art  of  preserving  life. 
Compare  an  achievement  in  military  service,  in  the 
repulse  of  an  incursion  of  marauders,  with  an  achieve- 
ment such  as  that  above  recited,  in  the  preservation  of 
the  lives  of  children  and  ©f  a race,  or  of  one  such  as 
that  described  in  the  letter  given  in  the  report  from 
Lord  Mark  Kerr,  of  the  rescue  of  an  adult — civil  as 
well  as  military — population  for  ever  from  a perpetual 
painful  plague  of  boils  ! — I am,  &c., 

“ Ed-win  Chadwick.” 


The  following  is  the  letter  aboue  referred  to,  from  Lord 
Mark  Kerr,  on  the  Delhi  sore: — “ Before  my  arrival  in 
India  I had  heard  of  the  existence  of  certain  boils  and 
sores  in  many  Eastern  cities,  which,  having  once  been 
places  with  enormous  populations  and  all  the  require- 
ments of  wealth  and  luxury — well-drained,  -well-watered, 
and  adorned  with  numerous  trees  and  gardens — had  in 
the  process  of  centuries  become,  for  the  most  part,  desert 
wastes — their  canals  and  watercourses  choked  up,  and 
their  only  vegetation  unwholesome  weeds.  I knew  such 
to  be  the  case  at  Bagdad,  Aleppo,  and  other  places. 
When  I arrived  at  Delhi  I found  the  inhabitants — and 
those  with  whom  I,  as  a brigadier-general,  w-as  most 
concerned,  the  garrison — both  European  and  native, 
a great  extent  suffering  from  boils,  sores,  and  unsightly,S| 
fungus-looking  growths  on  their  hands  and  limbs  ; andJW 
I found  Delhi,  within  the  walls,  a surface  of  barrenness,^ -|J 
i covered  here  and  there,  for  the  space  of  two  miles  in  ■; 
j length  and  500  yards  in  breadth,  by  foul  weeds  or  heaps'Viij 
of  demolished  buildings,  with  w-ells  and  water-ductsj  It 
choked  up.  I informed  the  viceroy  and  the  comma uder-J 
in-chief  of  the  state  of  things,  and  of  my  intention  tol  | 
plant  trees  and  grass,  so  as  to  remove  the  cause  of  evil.®  I 
I had  previously  obtained  the  lieutenant-governor’s  jjl 
sanction  and  funds  sufficient  for  the  purpose.  One  cir--3  jj 
cumstance  confirmed  me  as  to  my  opinion  of  the  oauseHR 
of  evil,  and  induced  me  to  make  a trial,  which  stillaji 
further  strengthed  this  opinion.  The  men  of  the  cavalry 
regiment  stationed  near  the  Cabool-gate,  amongst  trees -j;  'j 
and  grass,  were  entirely  free  from  any"  sore  ; and  I sent  : ^ 
out  those  of  the  rest  of  the  garrison  of  the  82nd  regiment  '! 
and  the  12th  native  infantry  (unfit  for  duty  from  the 
sore)  under  canvas  amongst  the  trees  and  verdure  of  the  jj 
old  cantonments,  with  the  most  satisfactory  results,  the  ; 
■n'orst  sores  becoming,  after  the  first  week,  greatly  ■ j 
ameliorated,  and  the  slightest  cases  returning  to  duty  : j 
day'  by-  day  at  the  same  time.  I continued  planting  as  , jj 
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j the  ground  became  cleared,  and  I restored  an  aqueduct, 
i which  still  takes  water  to  gardens  in  Durriangunge  from 
! the  further  side  of  the  Chandnee  choke.  I left  India  in 
I January,  1864.  I informed  his  Eoyal  Highness  the 
I Duke  of  Cambridge,  on  my  arrival  in  London,  of  what  I 
I had  done,  and  of  my  sanguine  hopes  of  success.  Since 

I then  I have  from  time  to  time  heard  such  satisfactory 
[ accounts  of  the  growth  of  the  trees  and  gardens  in  Delhi, 

and  the  gradual  diminution  of  the  cases  of  sore,  that  I 
]'  resolved,  on  hearing  that  the  commander-in-chief  was 

I I to  hold  a camp  of  exercise  at  Delhi,  to  come  out  and  see 
i;  for  myself.  1 am  most  truly  rejoiced  to  find  the  disorder 

has  at  the  end  of  these  eight  years  almost  disappeared 
from  Delhi.  I am  aware  that  other  reasons  are  now 
urged  to  account  for  the  cure  of  the  sore,  but  not  oven 
I the  plea  of  the  stamping  out  of  the  contagion  can  account 

ifor  the  non-appearance  of  fresh  cases  amongst  either  the 
native  or  European  population.  Without  wishing  to 
. j claim  credit  for  myself  in  the  matter,  I am  very  anxious 
; that  the  experience  of  this  city  of  Delhi  should  be  made 
i known  for  the  benefit  of  other  regions  in  India,  where 

I the  like  pure  irrigation  and  draining,  with  judicious 
planting  and  gardening,  would,  I firmly  believe,  remove 
not  onljf  sores  and  such  like  evils,  but  prevent  the 
approach  of  more  serious  and  even  fatal  scourges. 

, “ Mauk  Kbiiu,  Major-Greneral. 

“Dellii,  llead-CJuarters  Camp,  Jauuary  18th,  1872.’’ 


General  Vaughan,  C.B.,  asked  where  the  statistics 
referred  to  by  Mr.  Chadwick  were  gathered  from,  for  he 
had  listened  to  his  remarks  with  some  astonishment,  as 
they  were  certainly  opposed  to  his  experience  in  India, 
which  was  that,  however  careful  one  might  be  with 
children,  and  whatever  scientific  appliances  were  brought 
into  use,  it  was  impossible  to  render  the  climate  absolutely 
innoxious  to  infant  life. 

The  Chairman  said,  as  far  as  his  experience  and  in- 
formation went,  Mr.  Chadwick’s  statistics  were  hardly 
borne  out  by  the  facts.  He  thought  the  instances  named 
must  be  exceptional.  The  evils  which  we  had  to  contend 
with  in  India  were  the  climate,  the  heat,  and  other  dele- 
terious influences,  which  could  not  be  provided  against 
by  any  amount  of  precaution.  The  great  objects  which 
had  been  kept  in  view  in  the  sanitary  measures  that 
had  been  extensively  introduced  of  late,  had  been,  first, 
to  promote  drainage ; and,  secondly,  to  provide  sanitaria; 
and  there  was  no  doubt  that  the  mortality  amongst  the 
European  forces,  adult  as  well  as  children,  had  been 
much  diminished.  One  cause  of  this  improvement  was 
that  the  troops  were  removed  at  times  to  the  hills,  and 
this  had  produced  a wonderful  improvement  in  the 
hygiene  ot  the  army.  Where,  however,  the  troops  had 
been  obliged  to  remain  in  an  unhealthy  climate,  as  at 
Peshawur,  the  mortality  was  as  great  as  it  ever  had 
been. 

The  Secretary  said  the  quotation  given  by  Mr.  Chad- 
wick was  from  Dr.  Fayro,  who  represented  the  mortality' 
in  orphan  asylums  as  almost  as  small  as  in  England. 

General  Vaughan  said  he  must  dissent  from  the  con- 
clusions arrived  at. 

Mr.  A.  Cassels  was  of  opinion  that,  whatever  care  was 
taken,  it  was  impossible  to  overcome  the  evil  effects  of  the 
climate  of  India.  The  data  given  might  be  taken  from 
an  orphan  asydum  amongst  the  hills,  and  he  certainly 
thought  it  an  impossibility  to  make  infant  life  as  secure 
in  the  plains  of  Bengal  as  in  the  climate  of  England. 
Mr.  Stocqueler  stated  the  amount  of  exports  and  imports 
at  upwards  of  107  millions  sterling  ; but  he  remembered 
only  fourteen  years  ago  they  amounted  to  something  less 
than  60  millions.  At  that  time  the  revenue  of  India  was 
somewhere  about  33  millions,  whereas  it  was  now  52 
millions,  and  the  population,  which  was  now  240  millions 
was  then  generally  supposed  to  be  about  180  millions! 
froing  back  r.ither  further  than  the  period  referred  to  in 
the  paper,  viz  , about  thirty  years  ago,  the  change  was 


absolutely  startling.  At  that  time  India  was  a scene  of 
strife,  discord,  and  oppression,  whereas  now  peace  and 
tranquillity  reigned  throughout  the  land. 

Mr.  Stocqueler  said  he  had  not  paid  much  attention 
to  the  changes  which  had  taken  place  in  the  sanitary 
condition  of  India  during  the  last  thirty  or  forty'  years, 
but  they  did  not  appear  to  differ  in  a general  way'  from 
those  with  which  he  was  familiar  when  in  that  country'. 
One  thing  had  struck  him  very  forcibly,  and  that  was 
the  immense  importance  of  good  drainage.  It  was  some 
twelve  years  since  Col.  Ochterlony',  who  was  stationed 
on  the  Neilgherry  hills,  recommended  that  English 
regiments,  on  their  first  arrival  in  India,  should  be  sent 
up  there  to  make  roads,  and  one  of  the  Highland  regi- 
ments was  accordingly  sent  there.  The  men  were 
engaged  in  hard  work,  making  the  roads,  exposed  to  the 
full  heat  of  the  sun,  and  not  one  man  was  in  hospital 
during  that  period.  Only  the  other  day,  however,  in 
the  Times  of  India,  he  read  a letter  from  a correspondent 
in  the  Neilgherry  hills,  who  stated  that  the  condition  of 
that  district  had  been  wonderfully  altered  since  soldiers 
had  been  removed  from  there,  owing  to  the  absence  of 
good  drainage  ; in  fact,  the  climate  was  now  so  bad  that 
no  man  could  live  in  it  for  a week  without  being  sub- 
jected to  disease. 

Mr.  John  Cheetham  said  he  had  no  Indian  experience 
personally',  but  for  some  15  years  he  had  been  brought 
much  into  contact  with  those  who  had,  and  with  whom 
he  acted  in  the  investigation  of  our  government  of  India. 
He  thought  the  lecturer  had  not  sufficiently  attended  to 
the  cause  of  the  progress.  In  1857  the  constant  fluctua- 
tion in  the  production  of  cotton  in  the  United  States  led 
several  gentlemen  in  Lancashire  to  consider  if  any'  steps 
could  be  taken  to  lessen  our  dependence  on  that  country, 
and  hence  the  establishment  of  the  Cotton  Supply  Asso- 
ciation, which  had  lately,  much  to  the  dissatisfaction  of 
many  persons  in  India,  terminated  its  existence.  Now 
there  was  one  principle  which,  more  than  any  other,  he 
believed,  had  led  to  the  results  the  lecturer  described  of 
our  Indian  government,  viz.,  the  bringing  of  the  public 
opinion  of  England  to  bear  upon  it.  In  1857  he  re- 
membered the  interview  he  had  with  the  governors  of 
India,  the  President  of  the  Board  of  Control,  and  the 
East  Indian  directors,  when  he  found  old-fashioned 
notions  governing  all  their  actions.  He  was  then 
told  that  the  reforms  which  were  submitted 
for  their  careful  investigation  would,  if  carried  out, 
deprive  England  of  that  great  country  ; but  his  answer 
was,  without  hesitation,  we  had  better  lose  India  than 
misgovern  it.  After  fifteen  y'ears’  experience,  he  was 
happy  to  say  that  nearly  every  one  of  those  recommenda- 
tions, which  were  then  stigmatised  as  impracticable,  had 
been  carried  out.  After  a careful  investigation  of  every 
country  in  the  world  which  jiroduced  cotton,  it  was 
found  that  there  was  one  great  obstacle  to  its  increase 
every’ where  except  in  India,  that  obstacle  being  the  want 
of  population.  India  was  the  only  country’  where  there 
was  an  abundance  of  labour,  which,  if  it  could  be  stimu- 
lated. was  capable  of  producing  vastly  increased  and 
improved  results.  What  was  wanted,  therefore,  was  to 
introduce  Englishmen  and  western  civilisation  into 
India,  but  this  was  in  direct  opposition  to  the  policy’ 
which  had  long  governed  Indian  affairs,  so  much  so  that 
no  Englishman  not  connected  with  the  Civil  Service  was 
welcomed  in  the  country’.  In  fact,  in  1857  it  was  the 
law,  and  he  believed  it  was  still  the  same,  that  the 
government  of  Bombay  could  deport,  on  twenty-four 
hours’  notice,  any  Englishman  not  in  their  own  service. 

General  Vaughan  said  that  law  bad  long  since  been 
abrogated. 

Mr.  Cheetham — It  thus  happened  that  the  very  men, 
and  the  only’  men  w’ho  could  do  the  work  required  were 
tabooed  and  kept  out  of  the  country  for  fear  of  ruining 
it.  Another  objection  which  met  their  ears  was  this:  — 

“ Oh,  the  ryots  in  India  have  been  growing  cotton  for 
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more  than  2,000  years — what  can  you  teach  them  ?”  But 
what  cotton  did  they  grow  ? It  scarcely  deserved  the 
name,  showing  the  want  of  improved  systems  of  cultiva- 
tion and  better  seed.  Another  difficulty  was  the  want  of 
tenant-right.  The  natives  of  Bombay,  who  were  large 
cultivators,  had  no  settled  tenure  of  their  holdings  at  all, 
hut  every  year  an  officer  came  and  settled  what  rent  they 
were  to  pay.  No  country  on  earth  could  grow  any- 
thing undersuch  circumstances.  The  Cotton  Supply  Asso- 
ciation, therefore,  had  to  become  politicians,  and  to  insist 
on  some  kind  of  tenant-right  being  given,  and  now  a most 
satisfactory  system  of  thirty  years’  leases  had  been 
introduced.  Madras,  however,  was  still  going  on  in 
the  old  way,  and  the  result  was  that,  with  regard  to 
industrial  occupation,  it  remained  the  lowest  presidency 
in  India.  It  would  even  have  been  better  to  adopt  the 
Bengal  settled  tenure,  than  to  have  no  tenant-right  at 
all ; for  although  it  was  said  there  that,  though  the  land 
had  increased  in  value  from  four  millions  to  nine,  this 
balance  had  become  merely  the  benefit  and  the  property 
of  the  zemindars,  still  the  land  was  improved,  and  it  was 
better  than  leaving  things  in  the  wretched  state  in 
which  they  were  before.  In  consequence  of  the  civil 
war  in  the  Uniteil  States  for  four  years,  England  sent 
105  millions  sterling  to  India  in  payment  for  cotton. 
This  gave  an  immense  stimulus  to  cultivation,  and  the 
system  of  entire  dependence  on  native  bankers  was 
broken  off,  the  condition  of  the  ryots  was  greatly 
improved  ; and  this  of  course  was  the  first  step  towards 
a peaceable  and  prosperous  condition  of  affairs.  These 
improvements  had  been  greatly  owing  to  the  increased 
attention  which  English  people  had  paid  to  Indian 
affairs,  and  he  only  wished  they  would  do  so  still 
more,  because  in  a country  of  that  kind  there  were 
always  officers  and  residents  who  wanted  to  go  on  in 
the  old-fashioned  way,  and  thought  nobody  knew  any- 
thing who  had  not  been  there.  He  remembered  that 
when  he  first  approached  the  question  he  talked  to  old 
residents  with  the  greatest  possible  reverence,  but  when 
he  came  to  know  them  a little  better,  he  found  that  one 
perhaps  had  lived  all  his  daj’s  in  Calcutta,  another  at 
Bombay,  had  never  been  fifty  miles  away  from  either 
place,  and  did  not  reall3Hcnow'  so  much  as  he  did  himself 
by  careful  reading.  The  progress  of  education  had  been 
mentioned,  and  it  was  exceedinglj-  satisfactorj',  and  the 
same  had  been  said  of  the  railway  system.  But  no 
mention  was  made  of  the  bungling  waj'  in  w'hich  the 
lines  w'ere  laid  out.  This  arose  from  the  inspecting 
genius  being  a military  one  ; one  part  of  the  army  being 
stationed  at  one  spot  and  one  at  another,  a railway  was 
made  to  connect  them,  without  any  regard  to  the  re- 
quirements of  the  civil  population,  and  thus  in  Madras 
there  w'ere  large 'populous  towns  lying  si.x  or  eight  miles 
from  the  railwaj'' ; supplemental  lines  were  therefore  re- 
quired to  give  these  centres  of  population  the  advantages 
of  railwaj^  accommodation.  Irrigation,  again,  was  a 
matter  to  which  Cfovernment  had  not  paid  sufficient 
attention,  and  in  fact,  seeing  that  it  had  spent  100 
millions  on  the  railwaj's,  ho  thought  it  w’lis  time 
they  should  turn  their  attention  a little  more 
to  the  sj^stems  of  water  carriage  and  irrigation. 
Large  portions  of  India  w'ere  very  much  like  Egypt,  which 
it  would  be  in  vain  to  attempt  to  cultivate  without  irriga- 
tion, The  improvement  in  the  cotton  production  would 
have  taken  place  long  ago  if  this  matter  had  been  taken 
up.  But  how  had  Sir  Arthur  Cotton  been  met  in  his  en- 
deavours, after  devoting  nearlj^  the  whole  of  his  life  to 
the  subject  ? He  had  shown,  in  the  most  positive  manner, 
the  immense  benefit  following  from  irrigation,  and  when 
it  w'as  carried  out  the  resrdts  could  not  be  questioned  ; 
hut  still  his  efforts  were  stopped  because  the  monej' 
had  all  gone  on  the  railways,  and  it  was  said  that  no 
more  could  be  spared  for  this  class  of  public  w'orks.  He 
thought  it  would  be  better  to  stop  further  outlay  on 
railways,  for  the  present,  and  devote  more  to  the  water 
system.  He  was  happy  to  saj'  that,  though  the  Cotton 
Supply  Association  had  come  to  an  end,  the  Manchester 


Chamber  of  Commerce  had,  to  some  extent,  taken  up  its 
ground  with  regard  to  India,  and  he  hoped  still  more 
would  he  done.  The  lecturer,  in  alluding  to  schools,  had 
not  referred  to  those  under  missionary  control,  which,  he 
believed,  were  very  extensive,  and  were  devoted  rather 
more  to  moral  and  religious  subjects  than  the  govern- 
ment ones.  In  conclusion,  he  hoped  that  the  more 
enlightened  principles  on  which  India  was  now  being 
governed  would  continue  to  produce  a rapid  and  pro- 
gressive extension  of  the  benefits  which  had  been 
described, 

Mr,  Hyde  Clarke  could  not  quite  concur  either  with 
Mr,  Cheetham  or  with  Mr,  Stocqueler  with  regard  to  the 
want  of  interest  shown  by  this  country  in  India,  Mr, 
Cheetham  had  given  one  of  the  best  proofs  of  interest 
felt  by  this  country  in  the  rapid  development  which  had 
taken  place  in  India,  He  rather  thought  all  who  had 
been  connected  with  India  demanded  for  that  country 
a greater  degree  of  attention  than  it  was  possible  for 
anyone  in  England  to  give  ; for  there  were  so  many 
claims  on  the  people’s  attention  at  home  that  it  was 
totall}'  impossible  to  answer  to  the  call  sometimes  put 
forward,  and  give  undivided  attention  to  India,  The 
friends  of  India  must,  therefore,  be  contented  w'ith 
going  on  creating  an  enlightened  public  opinion  with 
regard  to  it,  and  still  more  in  creating  in  India  itself  an 
opinion  in  response  and  in  accord  with  the  public  opinion 
at  home,  so  that  all  maj'  work  together  for  the  object 
which  all  had  in  view — the  advancement  and  welfare  of 
that  immense  population.  Considering  the  difficulties 
to  he  encountered  in  all  such  exertions  from  the  preju- 
dice of  the  populations,  and  those  affecting  the  governing 
classes,  everyone  ought  to  feel  gratified  with  the  result 
which  had  been  laid  before  them.  All  those  familiar 
with  such  countries  knew  that  the  people  were  preju- 
diced against  schools  and  schooling ; and  it  was  im- 
possible for  a man  to  live  long  in  such  countries  without, 
to  a great  degree,  participating  in  the  prejudicies  and 
feelings  of  the  societj^  hj'  which  he  W'as  encompassed. 
Making  allowance  for  these  things,  he  thought  hopeful 
views  ought  to  prevail,  though,  at  the  same  time,  he 
looked  almost  with  dismaj^  at  the  figures  which 
had  been  put  forward,  showing  that  only  one  in  2I0  of 
the  population  was  receiving  education.  That  cer- 
tainljr  was  a proportion  enough  to  appal  any  friend 
of  education,  and  must  be  vastly  altered  before  it 
was  possible  to  relax  educational  efforts.  Again, 
when  it  was  said  the  State  had  expended  about 
90  millions  on  railways,  so  far  from  agreeing  with 
Mr.  Cheetham  that  their  hand  ought  now  to  be  stayed, 
he  could  not  help  calculating  the  proportion  which 
tliis  amount  bore  on  population,  and  he  found  it  repre- 
sented on  an  average  an  investment  of  about  8s.  ahead ; 
in  fact,  it  was  less  than  the  return  for  one  year’s  export  of 
cotton.  So  fur,  therefore,  from  stopping  railw’aj'S  in 
order  to  promote  irrigation,  he  thought  there  was  the 
greatest  reason  for  pushing  on  both,  for  railways  would 
enable  irrigation  to  he  better  carried  out,  whilst  on  the 
other  hand  irrigation  would  help  to  feed  the  traffic  of  the 
railways.  He  regretted  that  on  such  an  occasion  he 
could  not  abstain  from  repeating  what  he  had  said  before, 
and  calling  attention,  particularljr  from  Indians,  to  the 
example  of  the  United  States.  If  the  circumstances 
were  not  the  same  in  man}'  respects,  they'  were  the  same 
as  to  the  necessity  for  means  of  locomotion  ; and  to  limit 
the  expenditure  on  this  account  to  the  small  amount 
or  8s.  or  four  rupees  a head,  was  absolutely  out 
of  the  question.  Indeed,  if  the  result  of  English 
government  depended  simply  upon  what  some  seemed  to 
think — a large  expenditure  on  railways — discourage- 
ment, rather  than  exultation,  ought  to  be  the  predomi- 
nant feeling.  But  there  were  various  other  acts  which 
showed  that  immense  benefit  had  been  conferred  upon 
the  population.  One  of  the  most  apparent  and  import- 
ant was  the  great  increase  in  the  price  of  labour,  which 
was  now  four  and  five  fold  in  many  parts  what  it  was  a 
few  j'ears  ago.  lie  would  not  refer  to  the  large  sums 


JOUENAL  OF  THE  SOCIETY  OP  ARTS,  February  7,  1873. 


215 


which  had  been  paid  to  India  for  the  purchase  of  cotton 
! and  other  products,  hut  when  the  whole  population  was 
i influenced  to  such  a degree  that  the  nominal  price  of 
I labour  was  raised  in  the  way  he  had  stated,  a vast 
i heneflt  was  conferred  upon  them.  There  were  some 
j who  would  say  that,  inasmuch  as  the  price  of  provisions 
I and  other  articles  of  consumption  had  also  been  raised, 

; the  population  had  not  obtained  an  equivalent ; but  in 
f order  to  obtain  a surplus  by  which  the  population 
I might  be  raised  from  the  condition  of  serfdom, 
I E receiving  bare  food  in  return  for  then-  labour,  it 
j was  necessary  that  there  should  be  such  a system  of 
1 prices  in  relation  to  those  prevalent  in  other  parts 
j of  the  world,  as  would  enable  them  to  participate  in  the 
! productions  of  other  countries,  receiving  from  them,  on  a 
’ fair  basis,  a reasonable  equivalent.  That  was  an 
^ economical  point  of  great  importance,  which  showed 
! ' how  deeply  industrial  progress  had  penetrated  amongst 
the  masses,  and  was  a good  indication  of  what  must 
occur  in  those  systems  of  improvement  which  had  been 
. already  commenced,  and  were  now  being  developed  with 
such  advantage.  He  was  very  glad  to  hear  the  chair- 
man refer  to  the  hill  occupation  of  the  troops,  because 
he  looked  at  this  from  another  point  of  view,  as  an 
element  in  the  advance  of  India.  In  many  parts  the 
' hills,  which  were  formerly  considered  barren  and 
worthless,  now  produced  those  products  to  which  Mr. 
; Stocqueler  referred' — tea  and  cinchona — so  that  desert 

II  and  barren  regions  now  under  the  auspices  of  the 
I government  had  become  productive  to  the  revenue,  and 
I at  the  same  time  beneficial  to  the  whole  country.  There 
■ I was  no  doubt  that  in  every  instance  where  good  prin- 
1 ciples  of  government  were  applied,  there  would  not 
onlj'  be  a direct  result,  but  collateral  advantages  far 
■ greater  than  could  be  at  first  estimated  would  follow. 
The  Chairman  said  it  was  so  common  to  hear  ill  in- 
formed and  ignorant  criticisms  on  the  acts  of  the 
government  of  India,  that  it  was  quite  refreshing  to 
; hear  a well-informed  and  thoroughly  impartial  review 
1 of  the  Indian  administration  for  a long  series  of  years. 

■ He  did  not  contend,  and  he  did  not  know  that  any 
; officer  contended  that  the  government  of  India  was 
i perfect,  or  that  its  measures  had  always  been  successful. 

I Every  government  had  its  shortcomings,  and  there  was 
. no  suit  of  armour  in  w'hich  a weak  jdace  could  not  be 
; found;  but  he  did  contend  that  the  policy  of  the  govern- 
I ment  had  been  honest,  that  it  had  really  aimed  not  only 
at  developing  the  material  prosperity  of  the  countrjq 
' but  also  the  improvement  of  the  moral  and  intellectual 
^ condition  of  the  population.  They  had  striven  to 
■ rnake  the  people  happy  and  contented,  and  he  be- 
lieved they  had  been  more  successful  than  any  of  their 
predecessors.  Mr.  Cheetham  had  drawn  attention  to 
' some  very  important  matters,  matters  of  great  interest, 
but  he  had  hardly  given  as  much  credit  as  he  might 
have  done_  to  the  government.  In  the  firstplace,  with 
regard  to  irrigation,  the  government  bad  had  it  as  much 
at  heart  as  railways,  and  for  the  last  thirty  years  they 
; had  been  engaged  in  a series  of  irrigation  works.  For 
j instance,  the  famous  Ganges  Canal ; then  there  were  the 
Madras  Irrigation  Works,  conducted  by  private  enter- 
prise, and  the  Orissa,  which  government  had  taken  in 
hand  because  they  were  flagging  under  private  enterprise. 
There  were  also  three  or  four  large  systems  which  were 
now  either  in  actual  progress  or  in  contemplation,  on 
the  Upper  Ganges  and  the  Jumna,  as  well  as  in  the  Pun- 
!;  j^ub  and  in  fecinde.  In  fact,  it  was  a matter  which  the 
? government  had  very  much  at  heart,  not  merely  with  a 
, view  to  remunerative  return,  but  with  the  object  of  in- 
il  cre.asing  the  welfare  of  the  people,  and  especially  of 
providing  against  those  periodical  famines  which  were 
j the  sad  curse  of  India.  If  the  Orissa  system  of  irriga- 
i t-.on  had  been  completed  some  few  years  ago,  there  would 
■j  not  have  been  that  horrible  mortality  which  so  astonished 
Europeans.  The  same  curse  had  often  previously 
j been  threatened  in  the  Doab  district,  between  the  Ganges 
I and  the  J umna.  "W  ith  regard  to  the  cotton  question,  it 


was  almost  interminable.  He  thought  the  government 
had  done  all  they  could  to  aid  it ; they  supplied  the  best 
seed,  and  skilled  instructors,  who  travelled  throughout 
the  country  ; they  had  appointed  cotton  commissioners, 
and  above  all,  they  had  furnished  roads,  which  were 
the  great  and  crying  want  of  the  country.  He 
must  also  remind  Mr.  Cheetham,  who,  as  a free 
trader,  would,  no  doubt,  agree  with  him,  that  the  govern- 
ment could  not  compel  the  Indians  to  grow  cotton.  If 
this  crop  did  not  pay  them  the  best,  they  would  not  grow 
it.  However,  he  believed,  it  had  been  Mr.  IStocqueler’s 
object  not  to  enter  upon  the  discussion  of  such  matters 
as  the  land  settlement,  or  system  of  taxation,  or  military 
expenditure,  or  the  practical  relations  between  the 
government  and  the  governed — all  of  which  were  of 
great  importance— but  rather  to  speak  of  the  actual  re- 
sults which  had  been  attained.  For  his  own  part  he 
should  be  very  glad  to  hear  these  subjects  treated  with 
the  same  freedom  of  discussion,  and,  no  doubt,  great 
benefit  might  be  derived  from  the  same  publicity  being 
given  to  all  the  operations  of  government  as  to  their 
results.  He  trusted,  therefore,  both  with  reference  to 
these  subjects  and  also  to  the  sanitary  question,  which 
had  not  been  sufficiently  ventilated,  that  Mr.  Stocqueler 
might  be  prevailed  upon  to  give  a supplemental  address, 
and  with  that  view  he  had  been  authorised  to  announce 
that  the  discussion  would  be  resumed  on  that  day  fort- 
night. Ho  concluded  by  proposing  a vote  of  thanks  to 
Mr.  Stocqueler. 

Mr.  Stocqueler  said  he  should  be  very  happy  to  attend 
at  the  adjoui'ned  meeting,  when  he  would  reply  to  some 
of  the  observations  which  had  been  made. 

Mr.  Hyde  Clarke  proposed  a vote  of  thanks  to  the 
Chairman,  and  the  meeting  separated. 


AIHJTJAL INTERNATIOHAL  EXHIBITIONS. 

■ -©■ 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 

At  the  fifth  meeting  of  the  Committee  for  Cooking, 
held  on  Saturday,  at  Gore-lodge,  the  following  gentle- 
men were  present  : — Mr.  F.  B.  Alston,  Mr.  James 
Bateman,  F.R.S.,  Mr.  Birdwood,  Mr.  de  Pdvaz,  and 
Major  Du  Cane,  E.E.  The  Committee  were  informed 
that  Her  Majesty’s  Commissioners  considered  that 
arrangements  should  be  made  to  admit  to  the  School  of 
Cooking  a large  number  of  visitors  dail}',  during  the 
hours  of  the  exhibition.  Four  Sub-committees  were 
appointed  ; 1st,  to  carry  out  the  arrangements  for  the 
School  of  Cooking  ; 2nd,  for  the  exhibition  of  apparatus  ; 
3rd,  for  the  science  of  food,  &c.  ; and,  Ith,  to  consider 
modes  of  cooking  in  this  country. 

The  first  meeting  of  the  Committee  for  the  representa- 
tion of  Fish  as  an  article  of  Food,  was  held  on  Tuesday, 
at  Gore-lodge.  The  following  were  present : — Lord 
Saltoun,  in  the  chair,  Lord  Abinger,  Mr.  Spencer  Wal- 
pole, Dr.  Hood,  Mr.  Frank  Buckland,  and  Mr.  Thomas 
Sacks,  llesolutions  were  passed  recommending  Her 
Majesty’s  Commissioners  to  take  steps  to  secure  various 
representations  of  fish,  as  in  small  aquaria,  in  coloured 
casts,  arranged  according  to  species,  and  in  a preserved 
condition,  and  what  nets  and  fishing  implements  of  all 
kinds  should  be  exhibited. 


The  fifth  meeting  of  the  Committee  for  Silk  and  Velvet 
was  held  at  Gore-lodge  on  Tuesday.  There  were 
present  Sir  D.  Cooper,  Bart.,  in  the  chair,  Mr.  Brockle- 
hurst,  Mr.  Cobb,  Mr.  Dickins,  Mr.  Lewis,  Mr.  Lintilhac, 
Dr.  Mann,  and  Mr.  Tucker.  The  committee  considered 
applications  received  from  Brusia,  Crefeld,  France  and 
Ital3q  and  from  Coventrj’’,  Derby,  Dublin,  and  other 
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towns  in  Great  Britain.  The  Committee  decided  to  de- 
monstrate the  marvellous  effects  of  dj’eing  on  the  weight 
of  silks. 


The  second  meeting  of  the  Committee  for  French  Art 
and  Industry  was  held  on  Saturday,  M.  Paul  Dutreil, 
Second  Secretary  to  the  French  Embassy,  in  the  chair. 
There  were  also  present  Messieurs  Casella,  Corhiere, 
Gaudet,  and  Lintilhac.  The  committee  approved  of  the 
address  to  French  producers,  and  considered  the  appli- 
cations received  from  French  exhibitors  since  the  last 
meeting,  for  carriages,  silk,  and  food.  They  adjourned 
to  16th  February. 

The  fourth  meeting  of  the  Committee  for  Carriages 
was  held  on  Wednesday,  the  5th  February.  There  were 
present  Lord  Francis  Gordon  Lennox  in  the  chair. 
Viscount  Valentia,  Lord  Arthur  Somerset,  Mr.  Holmes, 
Mr.  Hooper,  Mr.  Peters,  Mr.  Thorn,  Mr.  Thrupp,  and 
Mr.  Woodall.  Applications  to  exhibit  276  carriages 
were  laid  before  the  committee,  who  decided  that  not 
more  than  200  could  he  shown  in  the  space  available. 


The  representation  of  paintings,  British  and  Foreign, 
in  the  Exhibition  of  1873  will  consist  of  the  under- 
mentioned classes  of  paintings  : — 1.  Paintings  in  oil  and 
water  colours  which  have  been  executed  since  1863  and 
have  been  exhibited  at  the  Koyal  Academy,  the  Water 
Colour  Society,  and  similar  established  societies,  con- 
tributed direct  by  the  artists  or  by  proprietors.  2.  New 
works  submitted  for  the  first  time  for  exhibition.  3.  A 
representation  of  the  works  of  John  Phillip,  R.A.,  who 
died  in  1867,  and  of  Thomas  Creswick,  R.A.,  who  died 
in  1869.  4.  A collection  of  paintings  in  water  colours 

by  artists  who  have  died  since  1863.  For  divisions  (3) 
and  (4)  a special  part  of  the  Exhibition  wiU  be  assigned, 
if  found  to  be  desirable. 


NOTICES. 


SUBSCRIPTIONS. 

The  Chiistmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  aiTanged  : — 

Februarv  12. — Discussion  on  Lieut. -Colonel  A. 
Strange’s  paper,  “ On  Ships  for  the  Channel  Passage,” 
adjourned  from  Friday,  the  5th.  On  this  evening  Vice- 
Admiral  Erasmus  Ommanney,  C.B.,F.R.S.,  will  preside. 

February  19. — “On  the  Virginias;  their  Agricultural, 
Mineral,  and  Commercial  Resources.”  By  Major  Hotch- 
kiss, late  C.S.A.,  engineer  in  charge  of  the  survey  of 
Virginia  by  the  Washington  and  Lee  University.  On 
this  evening  Sir  Antonio  Brady  will  preside. 

February  26. — “ On  the  Edible  Starches  of  Com- 
merce, their  Production  and  Consumption.”  By  P.  L. 
SlMMONDS,  Esq. 

March  5. — “ On  Gas-lighting  by  Electricity,  and 
Means  for  Lighting  and  Extinguishing  Street  and  other 
Lamps.”  By  W.  Leoyd  Wise,  Esq. 

March  12. 

March  19. — “ On  Certain  Improvements  in  the  Manu- 
facture of  Printing  Types.”  By  J.  R.  Johnson,  Esq. 


INDIA  COMMITTEE. 

The  conference  on  ‘ ‘ The  pirogress  of  India  during 
the  last  fourteen  years,”  was  adjourned  on  Friday, 
30th  ultimo,  until  Friday,  14th  instant,  when  the 


subject  will  be  resumed,  and  Mr.  J.  H.  Stocqueler 
will  open  the  discussion  with  a further  paper  sup- 
plementing the  previous  one. 

On  Friday,  28th  instant,  a paper  will  be  read 
by  P.  Roger  Smith,  Esq.,  architect,  on  “ Archi- 
tectural Art  in  India.” 


CANTOR  LECTURES. 

The  second  course  of  these  lectures  is  ‘ ‘ On  the 
Energies  of  the  Imponderables,  with  especial  re- 
ference to  the  Measurement  and  Utilisation  of 
them,”  by  the  Rev.  Arthur  Rigg,  M.A.  The  re- 
maining lectures  will  be  delivered  on  the  following 
evenings,  at  eight  o’clock : — 

Lecture  II. — Monday,  February  10th,  1873. 

On  the  Energy  of  Gravity,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  III. — Monday,  February  17th,  1873. 

On  the  Energy  of  Vitality,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 

Lecture  VI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...SOCIETY  OF  ARTS,  8.  Cantor  Lecture.  Rev.  A. 
Rig-g,  “ On  the  Energies  of  the  Imponderables.” 

Social  Science  Association,  8.  Mr.  Alsager  H.  Hill,  “ On 
Impediments  to  the  Cii'culation  of  Labour,  and  Sugges- 
tions for  their  Removal.”  ; 

Institute  of  Surveyors,  8.  Mr.  E.  J.  Castle,  “ The  Origin 
of  Parochial  Relief.”  j 

London  Institution,  4.  Professor  Duncan,  “Physical  j 

Geography.”  ' 

Royal  Geographical,  8J.  Mr.  Clements  R.  Markham, 

“ On  Discoveries  East  of  Spitzbergen,  and  approaches 
towards  the  North  Pole  on  the  Spitzbergen  Meridians.” 
Medical,  8. 

Tubs.  ...Civil  Engineers,  8.  Discussion  on  Mr.  W.  T.  Thornton’s 
Paper  on  “The  Relative  Advantages  of  the  Standard 
Gauge,  and  of  the  Mfetre  Gauge,  for  the  State  Railways 
of  India.” 

Photographic,  8.  Annual  Meeting. 

Royal  Institution,  3.  Prof.  Rutherford,  “ Forces  and 
Motions  of  the  Body.” 

Wed.  ...SOCIETY  OF  ARTS,  8 Discussion  on  Lieut. -Col.  A.  I 
Strange’s  Paper,  “ On  Ships  for  the  Channel  Passage.’* 
Graphic,  8. 

Royal  Literaiy  Fund,  3. 
jf^chfeological  Association,  8. 

London  Institution,  7.  Prof.  Barff,  “On  Fresco  and 
Siliceous  Painting.” 

Thurs... Royal,  8^. 

Antiquaries,  8^. 

Royal  Society  Club,  6. 

Mathematical,  8.  I 

Royal  Institution,  3.  Dr.  Armstrong,  “Formation  of  ' 
Organic  Substances.’* 

Fri SOCItTY  OF  ARTS,  8.  India  Conference.  Adjourned  { 

discussion  on  Mr.  J.  H.  Stocqueler’s  Paper,  ‘‘On  the 
Progress  of  India  during  the  last  Fourteen  Years.’* 
Astronomical,  3.  Annual  Meeting. 

Royal  Institution,  9.  Mr.  R.  H.  Scott,  “ Progress  in 
Weather  Knowledge.” 

Quekett  Club,  8. 

Royal  United  Service  Institution,  3.  Major  C.  J.  East, 
“The  Lushaie  Expedition.” 

Sat Royal  Institution,  3.  Dr.  Freeman,  “ Comparative 

Politics,’* 
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All  communications  for  the  Society  should  he.  addressed  to  the  Secretary, 
John-street^  Adelphi^  London^  W.C» 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  the  Arts  and  Manufactures  of  the 
country,  in  reference  to  which  notices  have  already 
appeared  in  the  Journal,  is  now  ready  for  issue, 
and  may  be  had  on  application  to  the  Secretary. 
These  examinations  will  be  held  annually,  in  con- 
junction with  the  examinations  of  the  Science  and 
Art  Department,  and  due  notice  will  be  given  of 
the  particular  subjects  selected  each  year. 

In  1873,  Examinations  will  be  held  in  the 
technology  of  Cotton,  Paper,  Silk,  Steel,  and 
Carriage-building.  Candidates,  in  order  to  obtain 
certificates  in  any  of  these  subjects,  must  pass  the 
examinations  of  the  Science  and  Art  Department 
in  certain  sciences,  which  arc  specified  in  the  pro- 
gramme as  bearing  upon  the  particular  art  or 
manufacture.  In  addition  to  these,  special  papers 
will  be  set  in  the  technology  of  each  manufacture 
by  examiners  appointed  by  the  Society  of  Arts, 
and  certificates  of  three  grades  will  be  awarded  : — 
“Honours,”  “Advanced,”  and  “ Elementary.” 

The  examinations  of  the  Science  and  Art  Depart- 
ment vuU  be  held  during  the  first  three  weeks 
of  May,  the  technological  paper  being  worked  on 
the  evening  of  the  17th  May.  The  dates  of  the 
Science  subjects  are  given  in  the  Science  Di- 
rectory, published  by  the  Science  and  Art  Depart- 
ment. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  : — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 
To  the  best  candidate  in  the  Elementary  Grade,  £5. 

The  following  additional  Prizes  are  offered  by 
Wyndham  S.  Portal,  Esq. : — To  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 

A Prize  of  £3 

A Prize  of  £2 

In  order  that  these  Examinations  may  really  be 
successful  in  promoting  technical  education  in  this 


country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Council  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  Prizi  Fund. 

The  Council  have  the  pleasiue  to  announce  the 
following  contributions  to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Vintners. . £10  10  Of- 

Dr.  Grace  Calvert,  F.R.S.  (annual)  ....  5 5 0 

Daniel  Cooper,  Esq 5 0 0 

The  Council  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
aging their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts, 
Adelphi,  London,  W.C. 


PRIZE  FOR  STEEL. 

1 . The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
of  steel  suitable  for  general  engineering  purposes. 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  with  his 
specimens  a statement  of  the  nature  of  the  tests 
he  has  applied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  'will  be  submitted  to  tests 
should  the  Covmcil  consider  it  desirable. 

5.  All  persons  using  steel  for  general  engineer- 
ing purposes,  who  are  not  manufacturers  of  such 
steel,  are  also  invited  to  exhibit  specimens  on  the 
above  terms  and  conditions. 

6.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 


THE  DUKE  OF  EDINBURGH  ON  TECH- 
NICAL EDUCATION. 

On  Friday  last  the  Duke  of  Edinburgh  was  pre- 
sented with  the  freedom  of  the  Coachmakers  and 
Coach-hamess-makers’  Company.  In  acknowledg- 
ing the  presentation.  His  Royal  Highness  made 
the  following  remarks  : — 

He  said  he  begged  to  acknowledge  most 
sincerely  the  honour  which  that  ancient  guild 
had  conferred  upon  him,  and  it  was  ^vith  much 
pleasm-e  that  he  foimd  himself  enrolled  as  a 
member  of  a corporation  whose  loyalty  and 
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attacliment  to  her  Majesty  the  Queen  were  so 
well  known.  The  power  that  such  a body  pos- 
sessed in  aiding  and  stimulating  the  efforts  _ of 
those  who  sought  to  encourage  technical  education 
among  our  artisans  could  not  be  overrated,  and  he 
was  glad  to  think  that  the  influence  of  the  Coach- 
makers’  Company  had  been  thus  exercised.  There 
were  some  among  them  who  might  remember  a 
Conference  held  at  the  Society  of  Arts  last  year, 
under  the  presidency  of  his  brother,  Prince  Arthur, 
when  a scheme  was  suggested,  showmg  how  the 
resources  of  the  great  City  companies  might  be 
most  beneflcially  applied  in  that  direction.  He 
triisted  that  the  labours  of  that  Conference  might 
have  the  success  they  deserved.  He  accepted  with 
much  pleasure  the  beautiful  medal  which  had  been 
presented  to  him,  and  he  thanked  the  Master  for 
the  kind  expressions  of  which  he  had  made  use. 
He  hoped  that  in  some  manner  he  might  be  for- 
timate  enough  to  serve  the  company  to  which  he 
had  that  day  been  admitted. 


PROCEEDINGS  OF  THE  SOCIETY. 


TENTH  OSDINAKY  MEETING. 
Wednesday,  February  12th,  1873,  Vice-Admu-al 
Erasmus  Omm.\kkby,  C.B.,  F.E.S.,  Member  of 
Council,  m the  chah’. 

The  following  Candidates  were  proj)osed  for 
election  as  Members  of  the  Society  ; — 

Baker,  John  Marcomhe  Bromley,  Hortensia-\illa, 
Southsea. 

Parr,  Henry,  Beoley,  near  Redditch. 

Eoberts,  Benjamin,  Cornwall-lodge,  Anerley,  S.E. 

The  folloAvuig  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Davies,  William  Henry,  51,  Tregunter-road,  South 
Kensington,  S.W. 

Ma}',  Herbert,  210,  High  Holborn,  W.C. 

Price,  Eev.  Newton,  Watford. 

Quick,  Joseph,  29,  Great  George-street,  S.W. 

Quick,  Joseph,  jun.,  29,  Great  George-street,  S.W. 
Sohanschieff,  Alexander,  39.  Clitton-gardena,  Maida- 
vale,  W.,  and  St.  Petersburgh. 

The  discussion  upon  Lieut. -Col.  A.  Strange’s 
paper,  “ On  Ships  for  the  Channel  Passage,”  ad- 
journed from  the  5th  inst.,  was  resumed  by 

Capt.  Bicey,  who  said  Colonel  Strange  had  so  fully 
explained  the  outline  of  his  scheme  that  he  had  left 
him  but  little  to  add.  The  defects  in  Channel  transit 
were  principally  owing-  to  the  railways,  who  have  a 
monopoly  of  the  transit,  and  are  not  ea.sily  moved, 
unless  by  Act  of  Parliament.  There  was  no  doubt 
the  shallowness  of  the  French  harbours  had  been 
the  gre;it  obstacle  to  improvement,  and  from  the 
time  he  (Cajit.  Dicej^)  took  this  matter  up,  now 
some  years  since,  he  saw  that  nothing  hut  flat- 
bottomed  vessels  would  meet  all  the  requirements  of  the 
case,  as  only  flat-botloined  ves.sels  could  be  constructeil 
of  suffident.ly  light  draft  of  vvater  to  enter  the  ports  at 
all  times  of  tide.  Il  was  well  known  that  quite  flat- 
bottomed  Vessels  were  the  most  uncomf'ortalde  of  all 
vessels  in  a sea-way,  they  rolled  and  jerked  so 
suddenly'.  Some  years  ago  three  or  fuir  flat- 

bottomed  vessels  were  sent  out  to  the  Government 


of  India  for  service  on  the  coast.  Each  of  these 
ves.-els  was  about  170  or  180  feet  long,  with  32 
feet  beam,  and  they  rolled  in  a most  uncomfortable  way. 
those  who  have  not  been  to  sea  couhl  hardly  understand 
how  it  was  possible  that  one  vessel  should  roll  easily  and 
another  very  uncumfortaiily ; the  one  rolls  slowly  and 
gracefully,  the  oth*-r  suddenly  and  with  a jerk,  so  much 
so  that  sailors  who  have  been  accustomed  to  au  ordinary 
vessel,  when  they  go  on  hoard  a flat-bottomed  vessel 
will  get  as  sea-sick  as  those  not  used  to  the  sea.  These 
fiCts  suggested  the  necessity  of  adopting  something 
similar  to  the  outrigger  of  the  Indian  vessels  described 
by  Colonel  Strange.  Son;e  of  these  outrigger  vessels  are 
between  200  and  300  tons,  and  when  at  anchor  in 
the  open  roadsteads  of  India,  while  ordinary  vessels 
of  2,000  or  3,000  tons  are  rolling  so  heavily  that 
it  is  impossible  to  stand  on  deck  without  holding  on, 
these  small  vessels  are  as  steady  as  possible.  The  vessel 
now  proposed  will  he  about  200  feet  long,  26  feet  between 
the  two  hulls,  and  each  hull  having  16  feet  beam. 
Although  this  is  reducing  the  size  originally  proposed, 
it  will  not  curtail  the  cabin  accommodation,  as  the  cabin 
is  to  be  carried  from  side  to  side,  doing  away  with  the 
passage  you  see  at  the  side.  This  will  accommodate 
under  cover  about  400  passengers.  Colonel  Strange 
mentioned  that  Mr.  Eeed  was  of  opiinion  that  a vessel 
could  not  be  constructed  on  thi-s  principle  sufiiciently 
strong  without  greatly  increasing  the  draft  of  water. 
He  (Capt.  Dicej')  believed  that  the  strength  required 
was  greatly  over-estimated.  The  vessels  weremere  shells, 
with  light  frame-work  and  plating,  dra-wing  only  six 
feet  of  water,  offering  but  little  resistance  to  the  sea. 
The  strength  and  weights  had  all  been  carefully 
calculated,  and  it  had  been  found  that  a vessel  built  as 
proposed  will  bear  such  a strain,  that  if  one  vessel  were 
jilaced  on  the  iiier  .at  Dover,  she  would  hear  the  other  up 
in  mid-air  ; and  if  turned  over  on  the  deck  she  would  still 
hear  the  weight  of  the  other.  Now,  it  was  not  at  all 
likely  that  the  vessel  would  be  called  on  to  bear  such  a 
strain  as  this.  There  would  be  nine  feet  in  the  web  of  the 
girder  in  the  narrowest  or  weakest  part,  while  the  whole 
of  the  accommodation  wouhl  form  a double  box  girder 
throughout,  the  forepart  of  the  cabins  forming  a girder  of 
a horse-shoe  shape,  the  ends  stretching  the  whole  length 
of  the  accommodation,  and  the  iron  girders  extending 
from  the  outside  of  one  vessel  to  the  outside  of  the  other, 
the  plating  of  the  inner  sides  being  carried  round  to 
form  the  arch.  Some  doubt  had  been  raised  as  to 
whether  the  sea  would  not  strike  under  this  arch,  and, 
if  it  did  not  injure  it,  cause  a gerat  thumping. 
Now  it  should  be  recollected  that  the  seas  in  this 
part  of  the  English  Channel  are  short  chopping 
seas,  and  never  likely  to  rise  so  high  between  the  two 
vessels  as  to  touch  the  arehw.ay'.  Many  years  ago  he  was 
an  officer  in  the  Enfcyprise,  the  first  steamer  that  went 
to  India  round  the  Cape  of  Good  Hope;  she  was 
employed  as  a transport  for  troops,  and  all  the  cabin 
accommodation  being  occupied,  the  ship’s  officers’  cabins 
were  placed  before  and  abaft  the  paddle-boxes,  so  that 
their  cabins,  as  it  were,  overhung  the  sea.  They  ex- 
tended about  12  feet  out  from  the  ship’s  side,  and  when 
she  went  to  sea  full  of  coal  and  troops,  they  were  not 
move  than  5 feet  above  the  water.  She  was  frequently 
in  heavy  gah-s  of  wind,  and  consequently  high  seas,  yet 
no  instance  occurred  of  the  paddle-box  cabins  suffering 
damage.  The  archway  of  this  tunnel  would  be  much 
more  protected  and  doutde  the  height  above  the  water, 
therefore  there  need  he  no  fear  of  inconvenience  from 
the  sea  striking  up  under  the  tunnel.  Doubts  had  also 
been  raised  as  to  whether  a vessel  of  this  description 
would  steer  as  well  as  the  ordinary  vessel ; it  is  supposed 
the  wash  of  the  paddles  impinging  on  the  side  would 
nrevent  her  turning  as  readily  as  an  ordinary  vessel. 
This  had  not  been  found  to  be  the  case  in  the  model 
that  had  been  tried  in  the  river;  she  answered  her  helm 
as  readily  and  came  round  as  quickly  as  any  other  vessel ; 
and  peihaps  the  best  proof  of  this  was,  that  a vessel  built 
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I:  in  Calcutta  by  the  government,  on  the  twin  principle,  some 
I years  ago,  as  a feriy  boat  on  the  Ganges,  was  a perfect 
success.  Again,  it  was  said  they  would  never  get  good 
speed  out  of  the  vessel,  the  argument  being  that  the 
paddles  working  between  the  two  vessels  would  force  the 
water  backwards  faster  than  it  would  come  in  before  the 
paddles;  and,  again,  that  the  skin  friction  on  the  four 
sides,  instead  of  on  two  sides  only,  as  in  ordinary  vessels, 
would  be  very  great.  This  last  objection  had  some  weight 
I in  it,  but  not  so  much  as  supposed  ; besides,  the  ship 
I did  not  profess  to  go  at  a very  high  speed, 
j It  would  cross  in  about  the  same  time  as  the 
present  vessels  ; there  would  be  no  difficulty  in 
I obtaining  greater  speed,  but  to  increase  the  speed 
S four  or  five  knots  would  involve  greater  engine  power, 
j and  this  would  be  at  the  sacrifice  of  draught  of 
water  and  at  great  additional  cost.  If  the  motion  were 
I reduced  to  a minimum,  and  every  comfort  in  the  shape 
j of  accommodation  given  to  the  passengers,  they  would  not 

I complain  if  the  passage  was  pei'formed  in  the  same  time  as 
I'  by  the  present  vessels.  He  showed  a sketch  of  the  vessel 
' which  was  built  for  the  Ganges  ferry  ; her  dimensions 
t were  90  feet  long,  8 feet  each  hull,  and  8 feet  between 

' the  two  vessels.  Her  speed,  with  engines  of  only  24 
i horse-power  (a  very  old  style  of  engine,  not  working  up 
; much  above  their  nominal  power),  was  eight  knots,  ami  she 

II  had  to  steam  against  currents  and  river  freshes  of  great 
i strength;  this  showed  there  is  not  much  skin  friction  due 
■ to  the  twin  form,  for  if  she  had  been  a single  vessel,  engines 
! of  that  power  would  not  have  propelled  her  any  faster. 

; It  had  been  said  that  a vessel  of  this  form  would  be  cir- 
: cumstanced  very  unfavourably  for  high  speed,  because  of 

i the  interference  with  each  other  of  the  waves  of  displaCe- 

; ment  in  retreating  from  the  inner  bows.  This  may  appear 
so  in  theory,  but  is  it  so  in  practice  ? For  instance,  it  was 

II  not  unusual  to  see  two  paddle-wheel  steamers  going  in  the 
same  direction  at  great  speed  abreast  of  each  other,  and 
I only  a few  yards  separated,  saj'  paddle-box  and  paddle- 
' i boxnearly  touching  each  other — did  these  vessels  lose  their 
' I speed  because  they  came  near  to  each  other  ? He  had 
i,  never  observed  it,  and  he  had  frequently  seen  vessels  in 
; this  position ; or  could  it  be  supposed  that  the  mere  con- 
f necting  of  these  two  vessels  together  would  retard  their 
i progress  ? It  has  been  stated  that  the  twin  form  of 
i vessel  has  been  tried  in  this  country,  the  Gemini  on  the 
I Thames,  and  another  ves.-el  on  the  Clyde,  and  that  these 
vessels  would  not  steer  well,  and  that  they  could  not  get 
the  speed  out  of  them  that  was  expected.  He  show'ed  the 
deck  plan  of  one  of  them  ; she  was  fifty  feet  longer  than 
the  vessel  built  for  the  Ganges  ferry,  and  the  two  vessels 
I were  only  eight  feet  apart,  and  any  practical  man  would 
I say  that  with  such  proportions  it  woultl  be  impossible  to 
realise  any  ordinary  speed  out  of  a vessel  so  constructed. 
His  argument  always  had  been  that  the  further  apart  you 
can  keep  the  two  hulls,  the  better  result  you  will  have, 
j and  the  less  strain  upon  the  girders.  All  seamen  know 
I that  two  boats  lashed  together  (at  but  a short  distance 
j apart),  with  two  spars  across  them,  reepire  a strong 
lashing  to  keep  them  secure,  while,  it  kept  at  a consider- 
able distance  apart,  a much  slighter  lashing  will  suffice  ; 
j so  he  believed  the  farther  apart  the  hulls  of  the  twin 
vessel  were,  the  less  strain  there  would  be  on  the  girders, 

■ The  Chairman  said  that  since  the  last  meeting  another 
model  had  been  put  upon  the  table,  which  differed  con- 
I siderahly  from  the  first,  and  perhaps  Captain  Dicey  would 
) just  explain  the  difference. 

Captain  Dicey  said  the  first  model  was  400  feet  long> 
and  it  was  Ih'  n proposed  to  have  a cabin  with  a passage 
aU  round,  but  it  was  afterwards  thought  better  to  redure 
] the  sizeof  the  ship.  A new  model  hud  therefore  been  pre- 
' pared,  in  which,  instead  of  having  tlie  passage  round,  the 
I cabin  was  extended  to  the  edge  of  the  vessel,  so  that, 
although  she  was  smaller,  the  same  accommodation  wa^ 
provided.  The  proportion  of  length  and  breadth  re- 
mained the  same,  and  also  the  draft  of  water,  but  the 
length  was  reduced  to  280  feet  She  would  require  much 


less  engine  power,  and  would  cost  less  to  build.  The 
paddles  being  between  two  hulls,  there  was  no  obstruc- 
tion which  would  come  in  the  way  whilst  approaching 
piers  or  moorings. 

Mr.  A.  J.  Sedley  then  drew  attention  to  a diagram  on 
the  wall,  illustrating  his  own  plan,  which  was  similar  to 
Captain  Dicey’s,  and  he  had  also  a model  on  the  table. 
The  bottom  of  his  vessel  was  divided  into  seven  water- 
tight compartments,  the  bulk-heads  fore  and  aft  being 
empty,  the  next  two  containing  two  saloons  70  feet  in 
length,  and  the  intermediate  one  being  occupied  by  the 
engines  and  boilers.  There  was  an  engine  of  300  horse 
power  in  each  hull,  and  the  length  of  the  boat,  which  he 
designed  in  1866,  was  400  feet,  each  hull  being  20  feet 
wide  and  20  feet  high.  Above  them  was  placed  another 
Vessel,  shown  in  cross-section,  resting  bodily  upon  two 
hulls  or  pontoons.  This  upper  vessel  was  designed  for 
the  accommodation  of  the  public,  beymnd  the  saloons 
already  mentioned,  and  included  two  large  saloons,  140 
feet  by  40,  and  fourteen  private  saloons  on  each  side. 
He  calculated  that  a vessel  like  that,  and  with  a power 
of  about  600  hoise-power  nominal,  working  up  to  3,000, 
would  reach  a speed  of  something  like  20  miles  an  hour. 
The  diagram  also  showed  a small  vessel,  which  was  now 
being  tried,  60  feet  lonir,  each  hull  being  2 feet  6 in. 
beam,  and  the  high-water  line  of  each  hull  being  about 
3 feet  wide.  Between  them  were  placed  a couple  of 
paddle-wheels  6 feet  in  diameter,  2 feet  4 in.  wide,  and 
with  6 or  7 in.  floats.  A small  engine  placed  in  her  was 
hoped  to  have  been  20  horse  power,  but  unfortunately 
it  was  not  more  th m 6 or  8,  and  consequently  the  speed 
anticipated  could  not  be  obtained  ; but  a new  engine 
was  now  obtained,  and  she  was  doing  remarkably  well. 
Capt.  Dicey,  who  had  had  great  experience  in  these 
matters,  had  got  as  much  as  seven  miles  an  hour  mean  speed 
in  still  water,  and  they  hoped  to  do  better  still.  There 
was  also  a drawing  showing  the  position  of  the  vessel  at 
every  state  of  the  tide  during  the  last  year  and  a-half, 
and  this  proved  quite  clearly  that  she  did  not  strain,  as 
had  been  suggested  she  would.  She  had  also  been  tried 
with  one  hull  full  of  water,  the  other  being  empty,  but 
even  in  that  position  she  had  been  perfectly  safe.  With 
regard  to  the  connection  between  the  two,  Mr.  Merri- 
field  had  stated,  some  time  ago,  that  there  would  be 
great  difficulty  in  making  this  connection  perfectly  rigid 
without  immense  weight.  The  weight  of  these  two 
hulls  together  was  two  and  a-half  tons,  and  the  whole 
weight  of  the  connections,  which  w’ere  perfectly 
rigid,  and  had  not  sth-red  an  inch  since  they  had 
been  put  in,  'was  only  flve  cwt.  In  the  terrible  gale 
which  had  occurred  a short  time  ago,  this  little 
boat  was  moored  in  such  a position  as  to  be  exposed  to 
the  full  force  of  the  storm,  the  waves  having  a reach 
of  a mile  and  a-half,  and  breaking  full  upon  her  side  ; 
nevertheless  she  rode  it  out,  though  every  other  boat  in 
the  vicinity  went  down.  This  showed,  at  any  rate,  that 
such  a system  of  construction  was  not  incompatible  with 
a resistance  to  the  break  of  a powerful  wave.  There  had 
also  been  a notion  expressed  that  sufficient  water  could 
not  he  got  in  between  the  hulls  for  the  use  of  the  paddle 
wheels,  and  that  it  would  be  drawn  in  at  the  side  under 
the  hulls,  Kothing  of  this  sort  had,  however,  been 
observed  in  the  trials  which  had  been  made,  though 
careful  attention  had  been  paid  to  the  point.  In 
fact,  there  had  been  no  trace  at  all  of  the  water 
having  been  drawn  in  at  the  side  of  the  vessel. 
He  thought,  with  Capt.  Dicey’s  arrangement  for 
increasing  the  width  between  the  two  hulls,  there 
would  he  quite  space  enough  for  the  paddles  to 
work  well,  and  in  this  respect  it  was  superior  to  his 
own,  as  also  in  having  the  paddles  inside.  His  own 
model  was  originally  constructed  in  order  to  compete  for 
the  prizes  ofl’ered  by  Mr,  John  Fowler  for  vessels 
fur  the  Channel  traffic,  the  conditions  of  which  com- 
petition seemed  to  necessitate  an  enormous  tonnage, 
something  like  12  000  tons,  and  this  led  him  to 
the  idea  of  getting  rid  of  a great  deal  of  the  superin- 
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eumbent  weight  by  adopting  the  two  hulls.  The  figures 
had  been  worked  out  for  him  by  a naval  architect,  and  b\ 
them  it  appeared  that  a vessel  400  ft.  long,  built  as  he 
had  described,  would  not  weigh  more  than  1,400  to  1,600 
tons,  including  600  passengers  on  board,  and  that  the 
draft  would  not  be  more  than  five  or  six  feet,  whilst  by  a 
proper  amount  of  boiler  and  engine  power  there  would 
be  no  difficulty  in  getting  almost  anj'  speed.  No  doubt 
there  would  be  a little  more  skin  friction  in  a twin  boat 
than  with  a single  boat,  but,  from  what  he  had  seen  and 
the  experiments  he  had  made,  he  fancied  it  would  be  a 
mere  trifle.  The  boat  steered  wonderfully  well,  was 
very  easily  worked,  and  could  be  readily  brought  up  to 
a most  awkward  corner,  where  she  usually  lay.  In  con- 
clusion, he  had  only  to  say  that  Captain  Dicej'  and  him- 
self were  working  harmoniously  together,  seeking  only 
the  public  benefit,  and  he  had  no  doubt  that  if  they  were 
successful  their  endeavours  would  be  appreciated. 

The  Chairman  having  invited  a general  discussion  on 
the  whole  of  the  matters  which  had  been  brought 
forward, 

Mr.  John  Grantham,  C.E.,  after  quoting  a passage  from 
Capt.  Tyler’s  report  to  the  Board  of  Trade  some  yearsago, 
in  which  he  mentioned  ascheme  which  he  (Mr.  Grantham) 
had  proposed  to  the  South  Eastern  Railway,  as  his 
warrant  for  speaking  on  this  subject,  said  that  when 
•those  plans  were  prepared,  some  six  years  ago,  plans  which 
up  to  this  time  he  believed  were  not  wholly  unacceptable  | 
to  the  South  Eastern  Company,  it  was  generally  con-  i 
ceded  that  the  vessel  required  must  be  a very  long  one, 
that  she  should  go  very  fast,  steer  at  both  ends,  draw 
very  little  water,  and  have  great  power.  The  reason  ! 
why  those  plans  were  rejected  by  the  railway  company, 
and  reported  against  by  Captain  Tjler,  was  because  of 
the  length,  the  draught  of  water,  and  the  steering,  and  ^ 
it  was  consoling  to  him  to  And  that  every  plan  since  ; 
proposed  had  adopted  those  very  points,  and  that 
they  were  now  universally  accepted  by  practical  men 
in  dealing  with  this  matter.  Some  began  with 
a length  of  500  feet,  and  some  went  dnwn 
to  350,  whilst  the  length  he  had  proposed  was  400  feet.  ! 
Referring  now  to  the  schemes  which  had  been  put  ' 
forward,  he  would  first  allude  to  Captain  Dicey’s  and 
Mr.  Sedley’s,  on  which  he  had  felt  some  delicacy  in  1 
speakimr  before,  because  he  had  been  professionally  con- 
sulted by  financial  men  with  regard  to  them,  and  his 
opinion  had  been  very  unfavourable.  He,  therefore,  re- 
frained from  expressing  it  puldicly.  Both  Capt.  Dicey 
and  Mr.  Bessemer  had  been  most  liberal  and  kind  in 
showing  him  their  plans,  and,  therefore,  he  was  reluctant 
to  say  a word  unfavourable  to  them,  hut  at  the  same  time 
he  thought  a public  duty  was  imposed  on  every  one  to 
speak  out  openly  on  the  subject,  for  if  people  were 
willing  to  )isk  their  money  to  the  extent  of  £6 ‘,00d  or 
£80,000  in  building  a vessel  suitable  for  the  Channel 
service,  it  was  of  the  greatest  importance  to  the  public 
that  the  first  attempt  should  not  be  unsuccessful.  In 
fact,  he  believed  one  of  the  excuses  put  forward  by  the 
railway  companies  for  not  building  proper  vessels  was, 
that  there  was  such  a variety  of  opinions  upon  the  sub- 
ject that  no  one  could  toll  what  was  best  to  he  done.  For 
that  reason  he  thought  they  should  keep  to  acknowledged 
principles,  and  not  try  experiments  until  it  was  con- 
clusively proved  that  a vessel  built  upon  those  acknow- 
ledged principles  would  not  answer  the  purpose  required. 
With  regard  to  double  ships  he  had  had  some  practii  al 
experience,  for  it  so  happened  that  the  first  vessel  which 
as  a b y he  put  his  foot  upon  was  a twin  vessel, one  built 
by  his  father  for  the  Irish  lakes.  He  had  sailed  in  her 
many  times,  and  watched  the  principle,  and  from  that 
time  downwards  he  had  never  lost  sight  of  the  question, 
whether  a twin  vessel,  in  any  form,  would  meet  the  re- 
quirernentsof  the  case.  His  father’s  vessel  wasno  criterion 
to  go  by ; but  at  the  same  time  the  properties  she  developid 
gave  him  the  ideathat  those  properties,  though  they  might 
be  greatly  ameliorated,  were  inseparable  from  that  con- 


struction ; and  two  of  them,  which  were  inherent  in  the 
system,  were  these  : — Of  all  thevesselshehad  trodden,  she 
was  the  most  uncomfortable,  rolling  more  than  anything 
he  ever  tried  ; and  in  the  next  place,  no  speed  could  be 
obtained  from  her  compared  with  ordinary  vessels.  He 
quite  agreed  with  Captain  Dicey  that  she  steered  ad- 
mirably, for  the  force  of  the  water  coming  from  the 
paddle-wheels  direct  on  to  the  rudder  made  her  answer 
her  helm  remarkably  well.  She  was  also  quite  rigid, 
and  would  bear  any  amount  of  canvas.  On  these  points 
twin  vessels  no  doubt  possessed  advantages.  Since  then 
he  had  seen  some  vessels  built  for  the  Forth  and  Clyde 
Canal,  by  Sir  William  Fairbairn  ; they  had  straight  sides, 
and  he  believed  two  or  three  different  forms  were  tried 
to  test  the  principle  whether  speed  could  be  obtained. 
They  were  extremely  light,  being  built  on  very  elegant 
lines,  and  great  power  was  applied,  but  they  utterly 
failed  in  speed.  As  far  as  he  knew,  they  were  never 
tried  in  rough  water.  A vessel  was  afterwards  built  in 
the  Clyde,  by  a company  got  up  for  the  purpose,  but 
she  was  also  abandoned  on  account  of  her  slow  speed. 
With  regard  to  Mr.  Bessemer’s  plan,  he  feared  that 
it  would  not  bear  close  examination.  There  was  a 
plan  of  the  vessel  on  the  wall,  showing  that  she  was 
to  have  fifty  feet  at  each  end  cut  away,  and  very 
little  freeboard,  the  effect  of  which,  he  believed,  would 
be  that  she  would  go  level  and  cut  through  the  waves, 
but  this  would  result  in  the  waves  breaking  with  great 
violence  on  the  deck,  and  striking  the  fore  part  of  the  cabin 
^vith  such  power  that  the  shock  of  the  sea  upon  her  would 
be  much  greater  than  with  a vessel  of  the  ordinary  con- 
struction. In  the  n>  xt  place,  the  cutting  away  at  each 
end  had  the  effect  of  reducing  the  length  from  350  to  250 
feet,  and  as  the  deck  would  be  cut  up  by  the  engines  and 
the  hatches,  and  the  middle  entirely  occupied  by  the 
moving  saloon,  the  deck,  except  as  regarded  passengers, 
would  be  entirely  destroyed.  Now,  it  appeared  to  him 
that  one  of  the  great  features  in  a Channel  vessel  must 
be  that  she  should  not  only  be  able  to  accommodate  her 
passengers  comfortatdy,  but  also  to  take  on  deck  all  the 
luggage,  which  should  be  lowered  by  cranes,  and  would 
require  a considerable  area.  Unless  that  were  provided 
for.  one  of  the  piincipal  requirements  in  these  large  vessels 
would  be  lost  sight  of,  because  rapid  transit  from  the  train 
to  the  ship,  and  from  the  ship  to  the  train,  was  one  of  the 
main  elements  of  the  question.  He  believed,  therefore, 
that  commercially  this  plan  would  be  a mistake,  as  the 
vessel  would  not  carry  what  was  required.  Then  again, 
would  the  swing  cabin  obviate  sea-sickness His 
opinion  was  it  would  not.  It  did  meet  one  of  the 
motions  very  painful  at  sea— the  rolling  motion — but  he 
believed  the  plan  to  prevent  pitching  could  not  be  carried 
out,  and  in  that  respect  she  would  be  like  any  other 
vessel.  Then,  would  the  cabin  itself  be  a remedy  for 
sea-sickness  ? He  thought  the  motion  of  translation, 
which  had  been  described  by  Colonel  Strange,  was 
one  which  could  not  be  got  over,  and  it  was  the 
most  sickening  of  all  motions,  and  not  only  so,  but  it 
would  be  felt  more  painfully  in  a large  saloon  than  a 
small  one.  Only  imagine  a saloon,  60  feet  long  and  30 
feet  wide,  suddenly  sinking  below  one’s  feet  and  rising 
again  from  six  inches  up  to  si.x  feet,  as  Sir.  IMerrifield 
thought  possible.  There  was  not  a head  in  the  room 
which  could  stand  such  a motion  without  being  giddy. 
Then  (here  was  this  great  defect,  that  the  cabin  was  so 
> circumsciibed  that  the  passengers  could  not  do 
what  every  one  who  was  sick  longed  to  do — lie 
down.  This  required  a space  of  at  least  six  feet 
for  each  jiassenger,  and  the  dimentions  of  the 
cabin  described  w..uld  not  give  this  kind  of  accommoda- 
tion for  more  than  about  60,  leaving  the  other  340  un- 
] rovided  lor.  For  these  n a sons  he  believed  that  com- 
mercially this  scheme  would  be  a failure.  In  his 
judgment  there  was  no  nei  e.ssity  for  any  of  these  new 
schemes,  for  a vessel  of  300  to  400  feet  b ng,  built  on 
acknowledged  and  rei  ognised  principles,  would  answer 
every  purpose.  He  was  not  speaking  at  random,  but 
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from  examples  which  any  one  might  learn  from,  namely, 
i the  American  steamers,  many  of  which  were  traversing 
i;  rivers  and  seas  quite  as  rough  as  the  Channel,  and  yet  it 
‘ was  a well  known  fact  that  there  was  constantly  a band 
li  playing  and  ladies  dancing  and  amusing  themselves  the 

I whole  way.  In  conclusion,  he  hoped  that  an  appeal 
h would  go  forth  from  that  meeting  most  earnestly  to  the 
;)i  railway  companies  to  provide  the  public  with  something 
j.  better  than  the  miserable  accommodation  they  at  present 
d possessed ; he  was  sure  there  was  nothing  to  prevent 
i;  their  doing  so,  and  at  the  same  time  it  would  greatly 
('  conduce  to  their  own  interests. 

Mr.  C.  W.  Merrifleld,  F.R.S.,  stated,  in  response  to  a 
j'  query  put  forth  on  the  former  occasion  by  Colonel  Strange, 
■|i  the  grounds  on  which  he  believed  that  in  rough  weather 
/ji  a vertical  motion  of  5 or  6 feet  might  he  expected  in  any 
(■  vessel,  totally  irrespective  of  any  rolling  or  pitching 
ij  motion.  The  result  of  his  calculations,  at  first  only  rough, 
ij!  but  afterwards  repeated  more  accuratrdy,  tended  to  show 
that,  taking  the  theory  of  the  oscillating  sea  wave 
( known  to  mathematicians  as  the  trochoidal  sea  wave, 
;,i  and  taking  a wave  9.5  feet  long  and  10  feet  high  on  the 
t surface,  a particle  on  the  surface  would  have  a vertical 
V oscillation  of  10  feet.  If  that  particle  were  at  the  mean 
f!  depth  of  6 feet  8 in.  below  the  surface,  the  vertical 
?:  oscillation  would  be,  on  as  exact  a calculation  as  he 
could  x'easonably  make,  7 feet  11  in.,  say  8 feet.  That 
(,  was  in  the  free  ocean,  and  there  was  no  doubt  that  wh>-n 
■1,  the  influence  of  the  bottom  was  felt,  theoscill  ition  would 
' be  somewhat  less,  but  in  such  a case  as  was  supposed  he 
j did  not  think  it  would  be  less  than  6 feet.  Ho  had  not 
assumed  any  extravagant  wave,  9.5  feet  being  about  one- 
r third  the  length  he  had  actually  observed  from  the 
I.  Chain  Pier  at  Brighton.  The  particle  he  had  supposed 
' would  be  under  the  bottom  of  the  ship,  and  the  wave 
acting  upon  the  ship  would  be  intermediate  between  that 

II  and  the  one  on  the  surface.  It  was  true  that  a ship  of 
' , considerable  breadth  would  not  be  exactly  in  the  position 

of  a cork  poised  upon  the  wave,  but  even  on  such  a ship 
/ a vertical  oscillation  of  6 or  6 feet  was  what  might  quite 
reasonably  be  expected  in  rough  weather.  Between 
i;  Calais  and  Ramsgate  the  waves  would  generally  be  less, 

S because  the  sandbanks  of  the  North  Sea  broke  up  the 
i'  sea  very  much,  but  when  you  came  to  Bouloarne  and 
' Dover,  on  the  other  journey,  it  was  a very  different 
affair,  for  practically  all  you  had  to  break  the  sea  was  the 
narrow  part  of  the  channel  between  Cherbourg  and 
i Portland,  expanding  into  a broader  bay  within,  which 
caused  the  waves  to  expand  themselves  over  a larger  sur- 
face,  making  to  a certain  extent  a very  imperfect  harbour. 
In  addiiion,  when  a vessel  was  risina:  and  falling  from 
any  cause,  it  had  a certain  amount  of  inertia  of  its  own, 
and  oscillation  would  not  be  always  confined  to  what  was 
due  to  the  wave ; it  was  liable  to  a certain  kind  of  ac- 
cumulation, and  what  that  would  amount  to  when  the 
oscillations  happened  to  agree  it  was  difficult  to  say.  If 
I two  unrestricted  oscillations  happened  to  asjree  in  time, 
j the  thing  instead  of  oscillating  to  and  fro  might  go  round 
and  round.  This  he  illustrated  by  the  ficility  with 
which  an  umbrella  swung  between  the  fingers  by  the 
I handle  might  be  caused  to  describe  a complete  circle, 

! merely  by  a very  slight  motion  of  the  hand  synchronising 
I with  each  momentary  oscillation.  With  regard  to 
Captain  Dicey’s  ship  he  must  remark  that  it  diffi-rod 
I altogether  from  the  outrigger  canoe  used  in  the  South 
I Seas,  which  was  not  a double  vessel  at  all,  but  simply 
a form  of  carrying  ballast  to  windward,  the  wind  in  that 
region  being  always  one  way.  The  log,  by  its  weight, 
resisted  being  lifted  out  of  the  witer,  butif  a fl<w  of 
wind  were  to  take  the  canoe  aback,  having  very  little 
flotation  it  would  sink  at  once,  and  the  canoe  would  go 
over.  Accorilingly  in  the  Fiji  Islands,  where  the  winds 
were  not  quite  so  certain  as  in  the  trades  and  the  mon- 
soons off  Point  de  Gallo,  the  log  of  wood  became  con- 
verte  1 into  a secon  1 sm  ill  boat,  beside  the  other,  but  even 
there  it  w is  not  a double  canoe.  He  agreed  with  much 
that  had  been  said  by  Mr.  Grantham  on  the  subject  of 


twin  vessels,  for  though  he  had,  in  the  first  place,  been 
rather  impressed  in  favour  of  this  mode  of  construction, 
all  his  subsequent  knowledge  and  experience  had  led 
him  to  the  contrary  opinion.  His  more  recent  experience 
of  this  class  of  vessel  was  in  connection  with  Mr. 
Sterling’s  yacht.  He  always  found  her  very  steady, 
whether  under  sail  or  not;  but  still  Mr.  Grantham’s 
testimony  to  the  contrary  ought  to  have  great  weight; 
and  not  only  did  Mr.  Grantham’s  experience  go  to  that 
effect,  but  several  French  engineers,  with  whom  he  had 
conferred,  expressed  an  opinion  directly  adverse  to  any 
increase  of  steadiness  from  such  a mode  of  construction. 
There  was  no  doubt  about  the  steering.  He  had  never 
said  they  would  not  steer  well  in  calm  water,  but  that 
they  answered  the  helm  sluggishly,  in  consequence  of 
the  enormous  si'ie  that  had  to  be  turned  round,  and  that 
would  be  especially  the  case  in  a head  sea.  There  were 
two  bows  for  the  sea  to  strike  against  instead  of  one,  and 
not  only  that,  but  in  many  cases  the  sea  would  glance  off 
from  one  inner  side  and  strike  the  other.  Captain  Dicey, 
he  thought,  rather  showed  a disposition  to  set  up  giants 
of  his  own  for  the  purpose  of  knocking  them  down.  He 
(Mr.  Merrifleld)  had  never  said  the  two  hulls  could  not 
be  joined  together  rigidlj%  but  that  it  must  be  done  at 
the  expense  of  weight,  which  was  something  serious. 
The  remark  with  regard  to  the  lashing  of  two  boats  had 
not  much  force,  because  with  a long  spar  you  might  have 
less  strain  on  the  lashing,  but  much  more  on  the  spar 
th  in  if  a shorter  one  were  used.  Captain  Dicey  and  Mr. 
Sedley  seemed  somewhat  at  issue  on  the  question  of 
speed,  the  latter  contending  for  a twenty  mile  speed, 
while  the  former  spoke  of  15  knots,  which  he  did  not 
consider  a great  speed.  It  was  not  a great  speed  con- 
sidering the  requirements  of  the  Channel  passage,  but  a 
low  speed;  but,  when  considered  as  a speed  at  which  you 
were  to  make  considerable  sacrifices — surface  friction 
and  double  wave  displacement — it  was  a very  serious 
speed.  It  was,  in  fact,  double  the  speed  at  which  the 
screw  colliers  ordinarily  worked;  and  it  took  eight  times 
the  amount  of  coal  per  hour  to  go  15  knots  that  it  did  to 
go  7j.  Therefore  he  considered  15  knots  a good  speed, 
considering  the  advantages  to  be  thrown  away,  but 
not  as  compared  with  what  it  was  desired  to  realise. 
He  had  only  one  more  remark  to  make,  and  that  was, 
that  he  could  not  follow  Mr.  Mackie  in  his  little 
geometrical  measurement.  He  did  not  see  how  the  wave 
off  the  bow  could  come  through  a canal  with  the  water 
already  going  through  it  from  the  front.  With  regard  to 
the  effect  of  putting  in  two  paddles  on  a side,  all  those 
who  had  any  real  knowledge  of  the  subject  admit  it  to 
be  a defect — a defect  deliberately  incurred  for  certain 
structural  reasons.  It  was  generally  admitted  that  one 
paddle  %vorking  in  the  wake  of  another  was  a defect,  but 
that  defect  was  very  much  enhanced  by  the  way  that 
Mr.  Mackie  proposed  in  a confined  channel.  As  to  the 
low  bow  proposed  in  Mr.  Reed’s  design  for  the  Bessemer 
saloon  ship,  he  would  himself  not  use  that.  He  would 
rather  prefer  to  have  it  continued  to  the  full  height. 

Capt.  J.  E.  Davis,  R.N.said  he  would  not  have  ventured 
to  speik  on  the  subject  had  he  not  consulted  others  who 
were  better  able  to  juda;e  of  the  matter,  and  finding  they 
agreed  with  him.  he  would  give  his  opinion.  It  would 
be  presumption  in  him,  in  the  presence  of  so  many  engi- 
neers and  shipbuilders,  to  speak  one  way  or  the  other  as 
regards  the  engineering  part  of  the  question.  He  spoke 
simply  as  a seaman  ; he  thought  seamen  ought  to  have  a 
voice  in  it  as  well  as  others.  Not  only  was  he  a seaman, 
but  he  was  a pilot  for  that  portion  of  the  Channel 
which  these  vessels  were  intended  to  cross,  and  therefore 
he  knew  something  of  the  place  these  ships  would  have 
to  go  to,  and  the  work  they  would  have  to  do.  He  had 
no  interest  in  any  of  them  ; he  did  not  hold  any  shares, 
neither  did  he  intend  to,  and  therefore  he  could  speak 
without  bias.  He  was  a seaman,  and  a sea-sick  one,  and 
lobis  sympathies,  as  far  as  that  went,  would  be  with  Mr. 
Bessemer’s  plan.  But  he  thought  Mr.  Mackie's  was  the 
best  plan  before  them.  He  did  not  put  much  faith  in 
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speed  ; sailors  knew  too  well  what  that  meant.  Steam 
was  got  up  at  a certain  time,  with  picked  coal,  picked 
engineers,  and  picked  men  at  a measured  mile.  He 
candidly  said  he  did  not  think  that  the  double  vessel 
would  answer.  Captain  Dicey  said  the  sea  would  not 
strike  the  cabin  underneath.  He  said  it  would.  With 
regard  to  the  Bessemer  cabin  they  all  knew  the  dimen- 
sions of  it.  That  would  not  cure  sicknes.s,  he  was  sure. 
In  Mr.  Bessemer’s  plan  they  had  a ciibin  of  a certain 
length,  and  so  on,  and  they  all  knew  it  was  only  intended 
for  those  who  could  pay  well,  but  he  would  ask  what 
were  those  to  do  who  could  not  afford  to  pay  to  go  into 
that  cabin?  Every  sailor  he  had  asked  looked  upon  Mr. 
Bessemer’s  cabin  as  a sort  of  hobby,  and  a rather  ex- 
pensive one.  They  did  not  believe  in  it.  One  or  two 
points  had  struck  him  as  a practical  man.  If  you  took 
a compass  and  measured  an  arc  of  14  degrees  from  the 
point  to  the  outer  edge  of  the  cabin  it  would  strike  the 
bottom.  If  you  measured  the  arc  from  the  top  of  the 
deck  to  the  top  of  the  skylight  it  was  16  degrees,  and  if 
the  ship  rolled  more  than  that  it  would  take  the  top 
of  the  skylight  off.  Then,  again,  the  steersman  was 
down  below.  Now  in  ordinary  steering  the  man  at 
the  helm  watched  the  waves,  and  anticipating  each  wave 
he  moved  the  helm  accordingly,  but  the  steersman  below, 
or  leveller,  or  goveinor,  or  whatever  he  was  called,  could 
not  see  the  waves,  and  if  he  were  to  attempt  to  act 
according  to  the  movement  of  the  cabin,  he  might  give 
his  rudder  a little  turn  the  wrong  way,  and  the  wave 
might  be  coming  the  other,  and  so  upset  all  his  calcula- 
tions. Then  another  point  was  as  regards  the  harbour. 
It  was  a very  difficult  thing  indeed  for  the  ordinary  boats 
to  get  into  Boulogne  Harbour  in  bad  weather.  If  one- 
third  of  the  vessel  got  in  and  then  a heavy  sea  struck 
her,  what  was  to  prevent  her  being  dashed  against  the 
pier  and  knocked  to  pieces  ? For  ships  such  as  these 
considerably  more  space  would  be  wanted.  He  said  Mr. 
Mackie’s  cabin  was  too  high.  Its  breadth  over  Mr. 
Bessemer’s  amounted  to  14  per  cent.  That  was  a matter 
of  great  importance  as  to  safety  and  as  to  maintaining 
equilibrium.  As  to  which  of  the  models  was  best  for  the 
Channel  passage  it  would  be  impossible  for  them  to 
decide.  'There  w'ere  great  merits  in  each.  It  would  not 
he  decided  at  the  Stock  Exchange  ; the  almighty  dollar 
would  not  decide  it;  no  opinion  of  theirs  would  decide 
it.  It  would  d('pi  nd  wholly  upon  the  public  to  say  which 
was  best,  and  they  would  hav^e  the  best,  though  he 
thought  that,  as  practical  men,  nine  sailors  out  of  ten 
would  say  that  for  the  future  passage-boat  across  the 
Channel,  of  these  three  now  before  them,  the  Mackie 
boat  was  best. 

Mr.  J.  Oldfield  Chadwick  was  surprised  to  find  that 
Colonel  Strange  had  neglected  to  mention  Mr.  Fowler’s 
scheme  of  the  Channel  passage,  w'hich  had  been  called 
Noah’s  Ark.  They  had  had  the  opinions  of  scientific  men 
and  he  would  venture  to  speak  simply  as  a layman  and  a 
landsman.  The  matter  could  only  be  decided  by 
practical  experience.  With  regard  to  Mr.  Bessemer’s 
saloon,  a good  deal  wmuld  depend  upon  actual  experi- 
ence ; as  to  Mr.  Mackie’s,  he  thought  he  was  engaged 
in  a vain  attempt  to  manufacture  power.  It  was  said 
that  the  water  would  act  in  propelling  the  boat  as  a 
rocket.  All  the  force  w'ould  be  due  to  the  engines;  the 
picking  up  of  water  at  the  bow  and  discharging  it  at  the 
stern  was  not  the  most  pirofitable  work  of  the  engines. 
The  four  frictional  surfaces  instead  of  two  must  inevit- 
ably cause  a great  diminution  of  speed.  Now.  the  two 
requisites  for  the  Channel  passage  were  steadiness  and 
speed.  Whatever  was  done,  the  passage  must,  to  the 
majority  of  persons,  be  a very  disagreeable  and  paintul 
affair.  If,  therefore,  Ihe  jouiney  could  be  diminished  by 
even  a few  minutes  it  was  an  enormous  advantage.  As 
to  Capt.  Dicey’s  ship,  in  the  event  of  any  accident,  the 
fact  of  each  hull  being  only  half  ahull  instead  of  a whole 
woulil  only  add  to  the  disaster.  With  regard  to  Mr. 
Bessemer’s  saloon,  that  in  all  its  lines  and  arrangements 
was  designed  with  the  view  to  the  greatest  steadiness. 


Even  if  it  should  not  prove  to  be  all  that  was  expected 
for  it,  the  ship  would  be  an  enormous  advantage.  If  he 
succeeded  in  keeping  the  ship  steady  and  horizontal, 
within  perhaps  one  degree,  it  would  be  an  immense  gain. 

Mr.  Coryton  remarked  that  Mr.  Grantham  and  others 
had  said  that  there  should  be  nothing  but  well-estab- 
lished principdes,  which  meant  simpl}'  old  ships  under 
new  forms.  He  would  venture  to  lay  before  them  what 
might  be  called  a monstrous  form,  but  one  which  he  was 
sure  would  accomplish  better  than  the  other  plans  the 
end  in  view. 

The  Chairman  said  that  it  could  not  be  allowed  for 
any  further  models  to  be  introduced,  as  there  would  be 
no  end  to  the  discussion. 

Mr.  Coryton  said  then  he  would  just  state  his  objec- 
tions to  these  plans.  It  wms  a great  objection  to  attempt 
to  steer  at  both  ends,  for  the  means  of  propelling  the 
ship  and  steering  the  ship  were  in  the  engine-room. 
Why  do  ships  roll  ? As  long  as  the  sea  was  troubled 
ships  w'ould  roll,  and  the  great  point  was  to  prevent  the 
accumulation  of  rolling.  Ships  rolled  because  they  were 
built  symmetrically  — they  were  built  like  pendulums. 
'The  ship  rolls  and  a sea  strikes  her,  and  every  sailor 
knew  that  if  the  wave  struck  her  at  the  same  period  of 
oscillation,  that  ship  was  doomed.  It  was  to  obviate 
that  that  he  would  have  proposed  a plan  that  would  not 
only  have  increased  the  speed,  but  prevented  the  accu- 
mulation of  rolling  motion.  If  any  gentleman  wished 
to  see  his  model  they  could  do  so  by  visiting  the  patent 
museum,  where  he  had  deposited  it.  'i  his  accumulation  of 
rolling  had  been  propo.^ed  to  be  got  over  in  two  ways.  Mr. 
Bessemer’s  scheme  was  to  have  a man  at  a wheel,  to 
balance  us  all  over  to  France  and  back  again.  Another 
way  was  by  double  boats,  which,  as  fur  as  experience  had 
determined,  had  been  shown  to  be  a mistake.  He  had 
been  out  sailing  in  the  south-west  monsoon  from  Galle 
Harbour  with  a Portuguese  pilot,  who  told  him  that  he 
did  not  dare  to  leave  the  ship  for  36  hours  at  a stretch 
without  being  able  to  overhaul  her. 

Mr.  Eohert  Eawlinson,  C.B.,  considered  there  was  one 
very  important  aspect  quite  apart  from  the  structure  of 
ihe  ship,  and  that  was  the  sanitary  arrangements.  'The 
cabin,  with  its  62  feet  width,  would  be  the  most 
unsatisfactory  place  to  put  anyone  in.  It  was  the  sight 
of  sickne.ss  about  them  th;it  often  made  people  sick.  He 
thought  if  ever  those  vessels  put  to  sea,  the  passengers 
would  wi.sh  they  were  in  the  old  boats  again. 
It  was  said  that  these  models  were  very  strong, 
because  they  had  been  tested.  Experiments  of  that  kind 
proved  nothing.  'The  strength  of  the  material  of  which 
these  vessels  were  constructed  was  not  increased  by  the 
size,  but  the  strain  on  them  was  fearfully  increased.  A 
model  worked  on  the  'Phames  might  apparently  hear  any 
strain,  hut  when  you  came  to  put  hundreds  of  tons  upon 
her,  jmu  must  either  have  a very  enormously  increased 
arrangement  of  beams  or  your  vessel  would  come  to 
grief.  Then,  with  regard  to  the  steering,  every  captain 
and  pilot  knew  when  hehad  a vessel  going  through  heavy 
w ives,  he  could  not  leave  the  tiller  or  take  his  e3'e  off 
the  waves,  as  the  ship  was  alwaj's  inclined  to  go  out  of 
her  track.  He  thought  the  doulde  akin  friction  would 
be  a very  retarding  power.  Those  who  wanted  to  know 
what  friction  is,  if  they  had  seen  the  boats  that  w’ere  put 
upon  the  canals,  with  a length  of  83  feet  and  six  feet 
beam,  and  18  inches  draft,  would  have  seen  that  on 
being  suddeid)'  stopped  they  would  hardly  go  three 
times  their  length.  Howevi  r,  if  you  choose  to  pay  for 
the  coal  j-ou  may  overcome  that.  He  was  quite  satisfied 
that  the  thing  required  was  not  large-cabined  vessels, 
but  vessels  that  should  cross  safely,  evenly,  and  steadily, 
allowing  the  passengers  plenty  of  good  deck  aocoinmoda- 
tion  and  a number  of  small  cabins. 

Captain  Charles  Chapman  sairl,  as  far  as  the  appearance 
of  the  boats  went,  the  whole  niatier  was  strange  to  him, 
but,  like  Capt.  Davis,  he  was  a seaman,  having  been  at 
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sea  more  or  less  all  his  life.  He  could  therefore  speak 
with  some  accuracy  as  to  what  the  waves  would  do.  No 
theory  in  creation  could  tell  you  what  they  would  do 
under  Certain  circumstances.  They  sometimes  did 
what  they  liked  and  you  could  not  hinder  them.  The  , 
great  object  was  to  keep  a vessel  always  above  the  water, 
so  that  she  should  go  over  the  water  as  comfortably  as 
she  Could,  and  to  keep  her  dry.  There  was  only  one  way 
to  prevent  sea-sickness  effectually,  he  was  confident,  and 
that  was  to  stop  ashore.  It  might  be  modified,  no  doubt,  , 
and  boats  could  be  so  constructed  as  to  cause  less.  Every 
sailor  in  the  world  knew  what  a good  sea-boat  meant. 
It  you  built  a boat  that  would  not  rise  to  the  wave,  the 
wave  would  most  surely  go  over  her.  It  would  do  one 
or  the  other.  The  water  must  either  go  over  or  under  a 
boat,  and  if  she  does  not  rise  to  it  she  is  a bad  sea-boat. 
He  had  been  ten  times  round  the  world,  and  seen  nearly 
every  nook  and  corner  in  it,  and  he  therefore  considered 
himself  justified  in  saying  that  he  knew  something  as  to 
what  ttie  sei  would  do.  He  had  commanded  every  kind 
of  vessel,  from  a sloop  to  an  ironclad,  and  the  result  of 
his  experience  was  that  a vessel  must  i ither  let  the  sea 
go  over  her  or  under  her,  and  all  the  known  ingenuity 
of  man  would  not  alter  the  fact.  He  had  no  doubt  that 
these  vessels  on  the  whole  were  good.  He  should  like  to 
see  all  the  various  plans  tried  at  sea.  It  was  a noble 
thing  for  these  gentlemen  to  come  forward  and  pru- 
poundtheoiies  of  this  kind  for  experiment,  and  it  was 
most  unfair  for  anybody  to  say  that  they  ought  not  to 
be  tested.  If  Englishmen  had  not  the  pluck  to  go  and 
try  something  they  had  never  tried  before  they  ought  to 
be  ashamed  of  themselves.  He  thought  sailors  ought  to 
have  a voice  in  the  matter.  He  had  crossed  the  Channel 
dozens  of  times,  and  it  was  impossible  for  the  ingenuity 
of  man  to  contrive  anything  more  miserable  than  the  , 
Channel  boats.  They  were  as  miserable  as  they  could 
be,  and  a disgrace  to  the  country.  The  ladies  at 
least  ought  to  be  taken  care  of.  He  was  not  liable 
to  sickness,  because  he  had  too  much  of  the  sea, 
but  it  almost  made  him  sick  to  be  in  one  of  the 
Chanm-l  boats.  He  woulil  sooner  go  down  into  the 
forecastle  of  a collier  brig  than  into  the  cabin  of  one  of 
these  Channel  boats.  The  public  ought  to  put  their 
hands  in  their  pockets,  so  that  these  ships  might  be 
tried.  What  was  the  use  of  going  on  with  a whole  lot 
of  nasty,  dirt3^  miserable  little  craft,  on  which  you  had 
not  room  to  sling  a oat,  or  even  to  be  sick  ? Therefore, 
he  thought  there  was  great  honour  due  to  those  gentle- 
men who  had  brought  the  matter  forward.  He  could 
not  say  which  was  the  best,  but  they  ought  all  to  be 
supported,  and  anyone  who  tried  to  put  a stumbling- 
block  in  the  waj'  of  improvement  was  too  conservative 
for  this  daj’.  A double  boat  would  do  as  well  as  any' 
other  Ijoat  at  sea,  inasmuch  as  it  Could  now  be  made 
of  any  strength.  Any  amount  of  strength  can  be  put,  so 
as  to  bear  auy  amount  of  strain  ; but  he  did  not  think  ' 
that  anyoody  in  the  world  would  ever  bring  forth  a ship 
that  Would  not  have  some  motion.  If  any  plan  would 
do  it,  Mr.  Bessemer’s  would.  He  had  often  slept  m a 
cot  or  hammock,  and  even  though  the  cot  was  still  and 
the  ship  was  rolling  about,  there  was  always  some 
motion. 

Hr.  Edson  asked  if  there  was  any  possible  means  by 
which  a ship  could  be  kept  steady,  and  alluded  to  the 
various  experiments  which  had  been  made  in  America, 
and  to  Winau’s  cigar  ship. 

Captain  Hoseason,  B.K.,  said  that  the  lir.st  condition 
of  steailiness  was  size,  which  was  obtain(^d  by  length, 
and  breadth,  and  depth  of  hold.  Another  means 
w.is  the  motive  power.  Steadiness  could  be  obtained 
in  ships  to  the  greatest  possible  nicety  by  accele- 
rating the  velocity  in  certain  seas.  For  example,  he 
Came  up  5,000  miles  from  New  Zealand  in  perfect 
steadiness  and  without  sickness,  because  in  that  sea  he 
could  maintain  a speed  of  eight  miles.  If  he  had  re- 
duced it  to  five  he  would_  have  had  more  sickness. 


It  was  due  to  that  particular  sea.  Now,  one  object 
was  to  provide  a very  large  ship.  It  was  also 
sought  to  give  a very  high  power,  which  would 
give  great  velocity,  and  that  in  certain  seas 
would  give  great  stability.  That  was  the  real 
or  main  feature.  Without  professing  to  go  into  any 
of  these  plans  particularly,  he  believed  Mr.  Bessemer 
was  doing  a great  service  to  the  country,  whether  his 
plan  was  right  or  wrong,  or  whether  Mr.  Mackie’s  was. 
They  most  likely  would  initiate  a new  ship.  Indirectlj' 
they  had  already  been  the  means  of  an  important  move- 
ment by  the  railway  companies,  who  had  laid  a Bill 
before  Parliament  with  the  object  of  improving  the 
Channel  communication.  This  in  his  opinion,  would, 
but  for  Mr.  Bessemer,  never  have  taken  place.  The 
lecturer  had  given  them  eight  causes  of  sickness  in 
his  paper,  but  he  had  omitted  one.  He  had  been  25 
years  at  sea,  and  his  last  vo.yage  was  one  of  75,000  miles, 
and  he  had  never  been  sick ; but  when  he  crossed  the 
Channel  on  the  3rd  of  October  last,  he  really  thought 
there  was  a combined  effort  for  the  purpose  of  making 
him  sick.  Whether  he  stayed  on  deck  or  went  below, 
whether  he  went  here  or  there,  he  saw  nothing  but 
sea-sii;kness.  It  was  not  always  caused  by  motion ; 
people  suff.-red  from  it  through  bad  smells.  The 
passage  across  the  Channel  from  Dublin  to  Ilolj'head 
was  pleasant  enough,  and  for  this  simple  reason, 
the  boats  were  larger,  the  draught  of  water  was 
greater,  and  the  passage  was  longer.  Mr.  Reed  had 
published  a letter  in  the  Times  admitting  the  fact 
most  impartially  that  one  evil  of  the  Channel  boats  was 
their  smallness.  They  were  well-constructed,  but  were 
too  little.  These  boats  before  them  woull  have  that 
power  of  size  which  would  give  them  steadiness  in  the 
water,  and  they  would  also  have  the  iiower  of  speed, 
which  would  give  them  still  greater  steadiness.  But 
there  was  a dangerous  element  in  aiming  at  two  high  a 
speed.  These  vessels  were  400  feet  long,  and  20  knots 
an  hour  meant  a voyage  at  three  minutes  to  the  mile — 15 
miles  an  hour  meant  four  minutes  to  the  mile,  and  in 
the  Channel  that  meant  great  risk  of  collision.  And 
the  question  was  whether  5’ou  want  such  great  speed 
so  long  as  you  get  the  regularity.  The  boats  cross- 
ing the  Channel  are  said  to  go  15  miles  an  hour. 
He  had  never  known  that.  These  vessels,  having  increased 
momentum,  would  be  able  to  cross  the  Channel  at  more 
uniform  speed.  He  had  in  his  possession  a letter 
from  the  captain  of  one  of  the  packets  running  between 
Dublin  and  Holyhead;  they  have  an  average  of  13 knots 
an  hour  in  summer,  but  the  smaller  boats  never  will. 
Once  he  was  off  the  coast  of  New  Zealand,  and  he  found 
it  needful  to  increase  therate  of  speed.  Before  doing  so  he 
asked  a lady'  who  was  in  the  ship  if  she  would  come  and 
dine,  and  she  said  she  could  not,  as  she  was  too  sick.  He 
said  he  would  speak  to  the  clerk  of  the  weather  and  make 
it  smoother  for  her.  He  was  then  under  two  boilers 
instead  of  four,  and  he  ordi-red  the  others  to  be  lit.  By- 
and-bye  she  came  to  dinner,  and  asked  him  what  it  was 
that  had  made  it  so  calm.  He  hail  simply  increased  the 
velocity.  He  would  not  say  that  that  would  meet  all  the 
conditions  of  steadiness,  but  it  would  give  one  great 
element  of  it,  namely,  momentum.  In  the  Dover  channel 
they  mu-.t  not  forget  the  draught  of  water  was  only  32 
fathoms,  and  the  distance  only  21  miles. 

Lord  Alfred  Churchill  remarked  that  last  summer  he 
went  from  London  to  Boulogne  in  the  old  Moselle,  a 
vessel  of  400  tons,  built  for  the  Hamburgh  trade,  and 
the  captain  of  the  vessel  assured  him  she  was  almost  too 
large  tor  the  harbour  of  Boulogne.  The  entrance  was 
extremely'  narrow,  and  entering  at  low  water  with  a 
wind  blowing,  a vessel  would  steer  wild.  The 
expression  he  made  use  of  was,  “ she  smells  the 
ground.”  He  thought  there  was  a great  deal  in 
that.  If  they  came  to  have  vessels  of  such  enormous 
length  there,  very  great  danger  would  result  in  their 
entering  the  harbour.  There  was  a very  nasty'  shoal 
outside  the  harbour,  and  if  a vessel  of  this  kind  wore 
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thrown  upon  that  with  a heavy  sea,  vt'ry  serious  damage 
might  accrue.  The  Holyhead  boats  were  too  large. 
They  were  decked  and  covered  forward,  so  that  they  went 
right  through  the  sea,  and  then  there  was  a passage  of 
60  miles.  The  great  inconvenience  of  the  Channel 
passage  arose  from  the  crowding  of  too  many  passengers. 
As  a preliminary  matter,  what  ought  to  be  done  was, 
instead  of  having  one  boat  for  each  train,  there  ought  to 
be  two  or  three,  to  go  over  in  comfort.  They  ought, 
however,  to  try  these  vessels,  and  he  sincerely  hoped 
they  would  succeed.  The  scheme  which  most  took  his 
fancy  was  Mr.  Mackie’s.  but,  as  he  said  before,  the  first 
thing  was  to  get  the  railway  companies  to  put  on  more 
boats. 

On  the  motion  of  Mr.  Webster,  Q.C.,  the  meeting  was 
then  adjourned  to  Wednesday  week,  the  26th  February. 


Mr.  G.  Peacock  (Regent-house,  Starcross)  wished  to 
send  a model  of  his  invention,  but  the  offvr  came,  un- 
fortunately, too  late.  He  thus  describes  his  vessel : — 
“ It  is  a very  novel  idea,  founded  on  the  Peruvian  balsa, 
which  vessel  is  composed  of  a series  of  logs  of  light  wood 
with  a platform  above  them,  on  which  they  carry  their 
perishable  cargo  along  the  coast  perfectly  safe  and  dry, 
the  tippling  waves  passing  under  the  platform.  I have 
passed  them  in  a large  steamer  I commanded  in  the 
Pacific,  going  along  steadily — no  rolling,  no  pitching 
motion — whilst  my  steamer  has  been  rolling  her  paddles 
under.  I sent  in  a letter  to  the  Shipping  and  Mercantile 
Gazette  some  months  ago  on  the  subject,  and  Mr.  Reed 
wrote  me  to  say  my  paper  was  verj'  valuable.” 

Mr.  Edmund  Hunt  (of  Glasgow)  sends  the  following: 
— ” Colonel  Strange,  wheTi  describing,,Mr.  Bessemer’s  pro- 
posed suspended  saloon,  and  referring  to  a box  chrono- 
meter, very  clearly  points  out  how  the  latter  is  liable  to 
‘ secondary  oscillations,’  which  are  to  be  overcome  in 
the  case  of  the  saloon  by  hydraulic  controlling  apparatus. 
But  this  controlling  apparatus  is  to  he  made  to  operate 
by  a ‘ steersman,’  who  is  to  regulate  his  action  by  ob- 
serving a spirit  level.  The  whole  thing,  therefore, 
seems  to  depend  on  this  ‘ spirit  level,’  and  I have  been 
surprised  that  no  speaker  nor  writer  on  the  subject  has 
as  yet,  so  far  as  I am  aware,  given  this  essential  part  of 
the  apparatus  any  consideration,  'ihe  liquid  in  the 
level  tube  must  be  subject  to  ‘ secondary  oscillations  ’ 
of  the  same  kind  as  those  affecting  the  chronometer  or 
the  saloon.-  It  is,  perhaps,  possible  that  the  spirit  level 
may  not  experience  such  large  oscillations  as  to  seriously 
affect  its  intended  use  ; hut  it  is  clear  that  the  oscilla- 
tions will  increase  just  as  the  irregular  movements  of  the 
ship  become  greater  and  more  violent,  when  increased 
controlling  action  requires  to  be  exerted,  and  when 
there  is  the  more  need  of  a really  steady  guide.  So  far 
as  I have  been  able  to  make  out  from  the  published 
descriptions,  Mr.  Bessemer’s  experiment  at  Denmark-hill 
was  not  such  as  to  test  the  action  of  the  spirit-level 
in  circumstances  in  which  it  would  be  acted  on  by  move- 
ments tending  to  produce  secondary  oscillations.” 


We  hear  that  an  improved  cab  has  just  been 
tried  in  Leeds.  It  is  arranged  to  carry  four  persons  in  the 
same  .space  as  an  ordinary  hanscpin,  has  clean  and  safe  en- 
trance and  exit,  plenty  of  windows  warranted  not  to  chatter, 
and  is  from  1 cwt.  to  2 cwt.  lighter  than  the  ordinary 
Hansom. 

The  following  is  the  progress  of  the  Hoosac 
Tunnel  to  January  1,  1873  Opened  from  ea.st-end,  west- 
ward, 13,196  ft. ; and  from  we.-pf-end,  eastward,  8.706  ft; 
making  the  total  length  opened  21,902  ft.  There  is  3,129  ft. 
remaining  to  be  opened,  being  319  ft.  less  than  two-thirds  of 
one  mile. 

Recent  researches,  by  Mr.  W.  Galloway,  show 
that  a sound  wave  may  cau-e  the  flame  iti.side  a safety  lamp 
to  be  transmitted  to  the  external  explosive  atmosphere.  This 
shows  a new  and  unsuspected  source  of  explosive  danger. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


A committee  has  been  formed  of  the  representatives  ot 
some  of  the  colonies,  for  the  purpose  of  considering  the 
erection  of  a General  Colonial  Annexe,  in  connection 
with  the  current  series  of  Annual  International  F.xhi- 
bitions.  It  held  a meeting  on  Friday  afternoon,  in  Gore- 
lodge,  at  which  the  Right  Hon.  Hugh  C.  E.  Childers, 
M.P.,  took  the  chair. 


The  Committee  for  the  School  of  Cookery  met  on 
Saturday,  and  resolved  to  have  a hundred  recipes  pre- 
pared for  cooking,  in  the  best  way,  one  hundred  dishes 
particularly  suited  to  all  classes  with  incomes  not  ex- 
ceeding £500  a year,  such  dishes  to  be  the  subject  of 
demonstration  in  the  school. 


On  Monday  a meeting  of  noblemen  and  gentlemen  at 
Marlborough  House  was  presided  over  by  H.R.H.  the 
Prince  of  Wales.  The  following  gentlemen  were  pre- 
sent : — 'I'he  Marquis  of  Westminster,  Viscount  Powers- 
court.  Lord  Ronald  Leveson  Gower,  Mr.  S.  Addington, 
Capt.  W.  Baldwin,  Mr.  A.  H.  Brown,  M.P.,  Mr.  E.  L. 
S.  Benzon,  Mr.  E.  J.  Coleman,  Mr.  F.  W.  Cosens,  Mr. 
P.  Dohree,  Mr.  H.  W.  Eaton,  M.P.,  Mr.  J.  Fielden,  M.P.,. 
Mr.  J.  Johns<m,  Mr.  J.  Kelk,  Mr.  C.  Lucas,  Mr.  A.  Mor- 
rison, Mr.  C.  P.  Matthews,  Mr.  J.  N.  Mappin,  Dr.  Lyon 
Playfair,  M.P.,  Mr.  Quilter,  R.A.,  Mr.  S.  Redgrave,  Mr. 
Snowdon  Henry,  M.P.,  Mr.  W.  Smith,  F.S.A.,  Mr.  W. 
Waring,  and  Mr.  H.  Waring.  The  objt  ct  of  the  meeting 
was  to  create  a permanent  organisation  for  promoting 
the  exhibition  of  the  best  modern  British  pictures,  upon, 
a system  somewhat  similar  to  that  successfully  pursued 
for  more  than  half  a century  by  the  British  Institution. 
General  Scott  read  the  following  memorandum  ; — 

1.  The  British  Institution  was  established  in  Pall-mall, 
for  the  exhibition  of  pictures,  in  1805,  and  continued  in 
existence  until  the  year  1867. 

2.  Two  exhibitions  were  generally  held  during  the 
year,  one  of  ancient  masters,  and  the  second  of  modern 
paintings.  The  works  by'  ancient  masters  consisted 
wholly  of  loans  made  by  patrons  of  art,  who  also  con- 
tributed largely  to  the  exhibition  of  modern  works. 

3.  With  the  modifications  necessitated  by  the  change 
of  circumstanci  s,  it  is  proposed  to  revive  the  sy'stem  of 
the  British  Institution  in  the  Annual  International  Ex- 
hibitions. The  Royal  Academy  has  recommenced  an 
exhitiition  of  works  by  the  old  masters.  It  is  proposed 
in  the  International  Exhibitions  to  collect  only  the  works 
of  contemporary  painters  in  oil  and  water  colours.  This 
is  a field  of  action  which  is  not  covered  by  any  existing 
institution. 

4.  There  is  no  doubt  that  the  sy'stematic  exhibition  of 
the  best  contemporary  works  will  be  highly  important 
to  the  progress  of  ait,  will  he  instructive  to  the  public, 
and  it  is  hoped  will  be  even  useful  to  the  patrons  of 
modern  art. 

General  Scott  then  explained  of  what  classes  of 
paintings  the  exhibition  of  1873  would  consist. 

The  Marquis  of  Westminster  expressed  his  willingness 
to  act  on  the  committee  and  to  lend  pictures,  and  several 
gentlemen  spoke  in  the  same  sense.  A general  feeling 
was  expressed  that  the  proposed  limitation  of  ten  years 
was  too  short,  and  that  it  ought  to  be  extended  to  at 
least  twenty-five.  The  noblemen  and  gentlemen  then 
agreed  to  form  themselves  into  a committee,  which  should 
meet  shortly  to  discuss  further  details. 


The  Society’s  Committee  for  advising  her  Majesty’s 
Commissioners  in  reference  to  the  display  of  substances 
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used  as  food  (section,  Grocery  and  Drysaltery)  met  at 
the  Society’s  Rooms  on  Friday,  the  7ch  February.  There 
were  present  Sir  Antonio  Brady,  in  the  chair,  Lord 
Alfred  Churchill,  and  Messrs.  K.  M.  Curtis,  James  Dun- 
can, W.  Hall,  Rpfrinald  Hanson,  T.  Hicks,  F.  Machin, 
J.  J.  Manley,  P.  L.  Simmonds,  Seymour  Teulon,  G.  W. 
Yapp,  A.  Steains,  S.  Palmer,  T.  F.  Blackwell,  F.  W. 
Rowsull,  and  Sidg wick  S.  Cooper  ; attended  by  Mr.  E . J. 
Craigie,  D-iputy  Commissioner,  and  Mr.  P.  Le  Neve 
Foster,  Secretary.  The  Committee,  acting  as  a Com- 
mittee of  Selection,  took  into  consideration  the  applica- 
tions from  intending  exhibitors  received  since  the  last 
meeting. 


EXHIBITIONS. 

o 

VIENNA  UNIVERSAL  EXHIBITION  OF  1873. 

Notice  to  Biutish  Exhibitors. — Protection'  of 
IxDUSTiii.yL  Designs  and  Inventions. 

The  following  are  the  special  regulations,  issued  by 
the  Imperial  Austrian  Minister  of  Commerce  on  the  loth 
November,  1872,  for  the  execution  of  the  law  of 
November  13th,  1872,  concerning  the  provisional  pro- 
tection of  the  objects  exhibited  at  the  Universal 
Exhibition  in  Vienna,  1873:  — 

Article  I. 

Before  any  application  for  a “ certilicato  of  protection  ” to 
be  issued  by  the  chief  manager  of  the  Universal  E.'ihibifcion 
is  officially  dealt  with,  an  examination  must  take  place  in  the 
presence  of  the  applicant,  whether  the  application  is  provided 
with  the  supplementary  docuraeuta  prescribed  by  law,  viz., 
two  identical  copies  of  the  specification  of  the  respective 
objects,  or  two  identical  copie.s  of  the  respective  trade  mark, 
pattern,  or  model,  under  two  disriuct  covers,  on  which  the 
object  and  name  of  the  applicant  is  to  be  noted,  and  if  the 
application  is  made  t,br"Uah  an  agent,  a power  of  attorney  for 
the  latter  must  be  added  likewise. 

If  there  is  found  any  deficiency,  the  application  will,  with- 
out being  officially  dealt  with,  be  returned  to  the  petitioner 
in  order  to  have  it  completed  ; however,  the  reason  of  the 
return  must  be  notified  to  the  applicant.  On  the  applications 
being  found  regular  with  regard  to  the  above-mentioned  re- 
quirements, and  which  are  in  consequence  officially  to  be 
dealt  with,  the  day  and  hour  of  their  presentation  must  be 
written  conspicuously  on  the  outside  of  the  cover. 

It  is  understood  that  by  a certificate  of  protection  there  can 
be  acquired  in  every  instance  only  one  kind  of  legal  protection, 
viz.,  either  pvdteotion  by  a patent,  or  of  a trade  mark,  pattern, 
or  model,  according  to  the  respective  objects  being  qualified 
for  one  or  the  other  kind  of  protection. 

The  decision  whether  such  qualification  exist  iu  the  object, 
is  to  be  taken  according  to  the  provisions  of  the  several  Patent 
and  Protection  Laws  referred  to  iu  Art.  I.  of  the  Law  of 
November  13th,  1872,  concerning  the  protection  by  patent 
according  to  the  paragraphs  1,  2,  and  o,  of  the  Law  c i'  August 
l'5th,  18.52  (Repertory  of  Laws  of  the  Empire,  No.  184),  and 
the  protection  of  trade  marks,  patterns,  and  models,  according 
to  sections  1 and  3 of  the  two  Laws  of  December  7ih,  1858 
(Repertory  of  Laws  of  the  Empire,  Nos.  230  and  237). 

The  object,  therefore,  for  which  a certificate  is  solicited 
must  be  examined  in  these  sense,  but  inasmuch  as  a patent 
is  in  question,  any  inquiry  into  the  novelty  or  usefulness  of 
the  object  is  precluded  from  examination  by  virtue  of  the 
provisions  of  section  17  of  the  law  of  August  15,  1852. 

At  the  examination  insight,  will  be  taken  into  both  copies 
of  the  specification,  respectively  of  the  trade  mark,  pattern, 
or  model  without  distinction,  whether  secrecy  has  been  re- 
served or  not.  After  which,  if  the  copies  have  been  presented 
under  seal,  they  will  be  resealed  with  the  official  seal. 

’Together  with  this  iu.spectioh  the  perfect  coinformity  re- 
quired of  both  copie.s  of  the  aforesaid  appendi.xes  shall  be 
Verified,  and  should  any  disparity  be  discovered,  the  applicant 
will  be  invited  to  correct  it  at  once,  and  by  all  means  before  the 
issuing  of  the  certificate  of  protection. 

For  the  purpo.se  of  duly  eifocting  the  above-mentioned  ex- 
amihation,  the  chief  manager  of  the  universal  exhibition  will 


act  in  concert  with  a committee  of  experts,  the  constitution 
of  which  is  left  to  his  choice  with  the  concurrence  of  the 
representative  of  the  Royal  Hungarian  Ministry,  in  which 
committee  especially  mechanics,  chemistry,  surgical  and 
medical  science,  architecture,  physics,  agriculture,  mechani- 
cal and  chemical  technology,  and  mercantile  knowledge  shall 
be  duly  represented. 

These  experts,  in  so  far  as  they  are  not  already  sworn,  as 
imperial  and  royal  officials,  have  to  declare  on  oath,  in  the 
presence  of  the  chief  manager,  that  they  will  coascieutiously 
pass  j iidgment  and  keep  secrecy. 

Their  names  will  be  submitted  to  the  minister  of  commerce, 
together  with  the  respective  documents  recording  their  having 
taken  the  oath. 

No  certificate  of  protection  can  he  granted  for  objects  which 
at  the  aforesaid  examination  are  declared  unsuited,  according 
to  the  terms  of  the  respective  special  laws  herebefore  referred 
to,  either  for  protection  by  a patent,  or  for  protection  of  trade 
marks,  patterns,  or  models.  The  respective  applications 
must  consequently  be  returned.  Applications  for  certificates 
of  jiroteetiou  presented  to  the  chief  manager  after  expiration 
of  the  legal  term  of  presentation,  that  is,  after  the  opening 
of  the  Exhibition,  or  if  the  objects  have  been  introduced 
later  than  the  opening,  after  the  time  of  such  later  in- 
stallation, shall  be  refused  without  even  examining  the 
objects  for  the  purpose  of  stating  whether  they  are  qualified 
or  not. 

Article  II. 

In  granting  the  certificates  of  protection,  the  chief  manager 
of  the  Univer.sal  Exhibition  will  always  act  strictly  in  ac- 
cordance with  the  official  appointed  for  this  purpose  by  the 
Royal  Hungarian  Ministry. 

The  certificates  of  protection  will  be  is.sued  free  of  expense 
by  the  chief  manager  of  the  Universal  Exhibition,  and 
Countersigned  by  the  aforesaid  delegate  of  the  Royal  Hun- 
garian Ministry,  and  must  contain,  according  to  the  form 
hereunto  annexed,*  the  name  and  residence  of  the  applicant, 
and  also  the  name  and  residence  of  his  agent,  if  the  applica- 
tion has  been  made  by  him,  a short  description  of  the  respec- 
tive objects,  the  kind  of  protection  granfed  (whether  patent, 
trade  mark,  pattern,  or  model  protection),  iiually  fbe  day  on 
which  the  protection  begins,  to  be  stated  according  to  the 
alternative  mentioned  iu  Art.  II.,  and  theday  when  itexpires. 
(The  chief  manager  of  the  Univeiasal  E.xliibitiou  shall  not 
receive  applications  tendered  to  him  by  holders  of  certificates 
of  protection  during  the  period  of  their  validity,  and  with 
reference  to  the  final  sentence  of  Art.  II.  concerning  the 
acquisition  of  a regular  patent,  or  protection  of  trade  mark, 
pattern,  or  model,  the  applicants  must  be  referred  to  the 
authorities  competent  to  receive  such  demands  according  to 
the  special  patent  and  protection  laws. 

A refusal  shall  also  be  given  to  any  holder  of  a certificate 
of  protection  who  applies  to  the  chief  manager  of  the 
Universal  Exhibiiiou  with  a complaint  against  third  persons 
ou  account  of  encroachments  tnade  upon  his  legal  right  of 
protection,  as  such  complaints  are  to  be  judged  by  the  com- 
petent authorities  denoted  in  the.special  patent  and  protection 
i-aws.  In  order  to  ascertain  the  facts  of  the  case  the  said 
authorities  shall  apply  to  the  chief  manager  of  the  Universal 
Exhibition  for  the  transmission  of  an  authentic  copy  of  the 
specifications,  trade  marks,  patterns,  or  models  upon  which 
the  certificates  of  protection  are  founded,  and  the  chief 
manager  shall,  without  objection,  and  stating  at  the  same 
time  whether  secrecy  is  to  be  kept  or  not,  deliver  the  said 
copy  under  condition  of  its  subsequent  return,  and  after 
having  the  fact  noted  in  the  register  (see  Art.  IV.) 

Article  III. 

Complaints  against  the  refusal  of  certificates  of  protection 
are  legally  inadmissible;  therefore  if  made  they  must  be 
absolutely  rejected. 

Should  however  the  legality  of  any  certificate  bo  con- 
tested, the  competent  authorities  designated  in  the  Patent 
and  Protection  Laws  will,  according  to  Art.  I.,  have  to 
decide  the  case. 

Such  complaints,  if  presented  to  the  chief  manager  of  the 
Universal  Exhibition,  shall  not  be  accepted  by  him;  he 
shall,  however,  direct  the  plaintiffs  to  the  competent 
authorities. 

The  transmission  of  the  specifications,  trade  marks,  pat- 
terns, or  models,  on  which  the  contested  certificates  of 
protection  are  founded,  to  the  legal  authorities  to  judge  the 


* A form  to  be  filled  up  is  appended  at  the  end  of  the  regulations 
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case,  shall  he  proceeded  with  according  to  the  analogous 
rules  of  Art.  IV. 

Article  IV. 

For  the  certificate  of  protection  granted,  and  the  respec- 
tive applications,  a special  register  shall  be  kept  in  duplicate 
at  the  office  of  the  chief  manager  of  the  Universal  Exhibi- 
tion, wherein  the  certificates  of  protection  shall  be  entered 
previous  to  their  delivei’y  under  consecutive  numbers,  with 
the  date  on  which  they  were  granted,  and  the  other  essen- 
tial data  pointed  out  in  the  regulations,  Art.  II.  ; besides  it 
shall  be  noted  in  a column  of  remarks  whether  the  applica- 
tion contained  a demand  of  secrecy  for  the  specification,  re- 
spectively the  trademark  or  pattern. 

The  number  under  which  the  application  has  been  recorded 
shall  be  marked,  not  only  on  the  certificate  of  protection, 
but  also  on  the  respective  applications  and  on  the  covers  of 
both  copies  of  the  specification,  respectively  of  the  trade 
mark,  pattern,  or  model. 

The  applications,  as  well  as  both  copies  of  the  above- 
mentioned  appendixes,  shall  be  kept  safe  on  file  in  successive 
order  according  to  the  numbers  of  record. 

After  the  close  of  the  exhibition,  that  is,  at  the  latest  on 
the  loth  November,  1873,  the  ehief  manager  shall  transmit 
one  copy  of  the  record,  together  with  the  respective  appli- 
cations, and  one  copy  of  the  specifications,  respectively  of  the 
trade  marks,  patterns,  or  models  presented  with  the  same,  to 
the  Imperial  and  Royal  Ministry  of  Commerce,  and  the  other 
eopy  of  the  annexed  documents  above  mentioned,  through 
the  delegate  of  the  Royal  Hungarian  Ministry,  to  the  Royal 
Hungarian  Mini.stry  of  Agriculture,  Industry,  and  Com- 
merce, for  the  purpose  of  being  preserved  in  the  archives  of 
patents  of  both  countries. 

Article  V. 

Every  case  of  granting  a certificate  of  protection  is  to 
he  published  without  delay  by  tbe  chief  manager  of  the 
Universal  Exhibition  in  the  official  part  of  the  Wiener 
Zeitung  ( Vienna  Gazette). 

The  analogous  publication  thereof  in  the  Hungarian 
official  Gazette,  will  be  effected  by  the  delegate  of  the  Royal 
Hungarian  Ministry. 

The  inspection  of  the  record  of  the  certificates  of  protec- 
tion granted  is  open  to  everyone  without  restriction,  but  the 
inspection  of  the  respective  specifications,  designs,  models, 
&c.,  will  be  permitted  only  if  tbe  owner  of  the  certificate 
did  not  ask  for  secrecy  in  his  application. 

Article  VI. 

Any  doubts  which  might  occur,  in  spite  of  the  preceding 
regulations,  with  regard  to  the  application  of  the  present 
law,  shall  be  submitted  to  the  decision  of  the  Minister  of 
Commerce. 

Banhans,  m.p. 

The  great  circular  roof  of  the  Vienna  Exhibition  has 
been  fixed  in  its  place,  and  the  building  is  now  finished, 
with  the  exception  of  some  unimportant  supplementary 
works.  In  connection  with  the  exhibition  an  inter- 
national agricultural  show  is  to  be  held.  The  show  will 
last  in  all  from  May  31st  to  September  27th. 


Paris  Annual  Exhibition  of  the  Works  of  Living 
Artists. — The  opening  of  the  salon  of  1873  is  announced 
for  the  6 th  instead  of  the  1st  of  May,  the  usual  day,  and  the 
closing  for  the  25th  of  June.  The  regulations  are  almost 
identical  with  those  of  last  year.  It  may  be  well  to 
remind  English  artists  that  the  salon  is  open  to  all  the 
world,  subject  to  the  censorship  of  the  jury.  All  works 
intended  for  exhibition  must  be  sent  in  free  of  all 
charges  and  addressed  to  M.  le  Directeur  des  Beaux-Arts, 
an  Palais  des  Champs-Elysees,  between  the  19th  and  26th 
of  .March,  both  days  inclusive.  No  one  is  permitted  to 
send  in  more  than  two  works  in  either,  or  any,  of  the 
sub-divisions  of  architecture,  painting  and  drawing, 
sculpture,  and  engraving  and  lithography. 


Dr.  Louvel  has  been  awarded  a prize  of  400  dols. 
by  the  French  Academy  of  Sciences,  for  designing  an 
•apparatus  for  keeping  grain  in  a vacuum,  or  rather  within  a 
ve.'sael  in  which  the  air  is  so  rarefied  as  to  kill  any  grani- 
vorous  insect. 


ON  PHOBMIUM  TENAX. 

By  F,  L.  Simmonds. 

For  several  years  past  much  has  been  published  in  the 
Society’s  Journal  respecting  the  so-called  New  Zealand 
flax,  a descriptive  misnomer  which  both  growers  and 
dealers  desire  to  change,  in  order  no  longer  to  mislead 
manufacturers  by  the  idea  that  it  is  calculated  to  com- 
pete with  the  true  flax.  Hence  the  botanic  name 
Phormium  has  come  to  be  generally  adopted  in  the 
colony,  and  is  being  also  used  in  this  country  among  the 
fibre  brokers  and  merchants.  Notwithstanding  what 
has  already  been  published,  there  is  ample  room  for 
more  discussion  and  information,  which  may  tend  to 
ultimate  benefit  ; for  certainly  among  the  impoitant 
fibres  of  the  future  that  will  ere  long  take  a very  pro- 
minent place  in  commerce,  are  the  so-called  New  Zea- 
land flax  and  the  China  grass  or  nettle.  When  w'e  con- 
sider what  strides  have  been  made  in  the  production  and 
consumption  for  fibrous  purposes  of  jute,  Manila  hemp, 
and  cocoa-nut  coir,  we  have  an  earnest  of  the  future. 
What  the  fleece  has  become  to  Australia,  that  may  the 
rhormium  tennxhe  rendered  to  New  Zealand.  The  de- 
mand for  the  one  will  be  quite  as  great  as  the  demand 
is  for  the  other.  The  green  leaf  but  once  transformed 
into  mercantile  fibre,  the  power  of  production  would  be 
so  extensive  and  its  cost  so  moderate,  that  New  Zealand 
would  spring  into  one  of  the  most  commercial  and  w’ealthy 
of  England’s  colonies. 

I cannot  do  better  than  supplement  what  has  already 
been  published  by  additions  from  the  Jury  Reports  of 
the  Otago  Exhibition,  the  report  of  the  Commission  of 
Inquiry  in  the  colony  (for  which  Mr.  W.  Buller,  now 
at  home,  is  zealously  acting)  and  from  various  works 
and  notes. 

The  plant  grows  indigenous  and  abundantly  through- 
out the  whole  of  the  New  Zealand  group  and  Norfolk 
Island.  It  flourishes  best  in  valleys  and  low  marshy 
situations,  although  it  also  grows  in  high,  rocky  soils, 
and  likewise  on  the  seashore,  within  the  influence  of 
the  sea  spray.  It  is  of  a very  hardy  character.  Thirty 
thousand  acres  of  the  wild  plant  have  been  repeatedly 
met  with  at  one  spot,  and  by  culture  the  plant  is  neces- 
sarily improved.  The  bogs  and  rough  ground  of  Ireland, 
the  west  coast  of  Scotland,  all  our  African  possessions 
and  West  India  Islands,  New  South  Wales,  and  other 
parts  of  Australia,  are  particularly  adapted  to  the 
Phormium  tenax.  Its  introduction  has  also  been  recom- 
mended for  the  Mississippi  Valley  and  other  parts  of 
North  America.  It  appears,  however,  to  flourish  best 
in  an  insular  position. 

Some  thirty  years  ago  the  plant  was  cultivated  in 
France,  where  the  fibre  was  known  as  Sole  vegetal ; and 
bell  ropes,  cords  for  window  blinds,  handkerchiefs,  and 
other  manufactures  of  a silky  appearance  and  most 
pleasant  wear  were  made  of  the  material. 

Mr.  C.  Thorne  has  been  most  active  in  his  exertions 
to  utilise,  commercially  and  practically,  this  fibre ; and 
his  recent  letters  prove  that  the  prejudice  and  unfavour- 
able opinion  of  specimens  are  not  founded  on  fact,  since 
useful  yarn,  coarse  sheeting,  damask  towelling,  brown 
twill  cloth,  Scotch  twilled  sheeting  and  linen,  canvas 
and  cloths  for  sacking,  have  been  made  from  it  under 
his  superintendence. 

An  interesting  set  of  specimens  of  Phormium,  showing 
the  native  method  of  preparing  the  fibre  and  of  d3’eing 
it  black,  were  sent  to  the  first  London  Exhibition  in  1851 
b}’’  a native  chief ; and  another  very  valuable  and  sugges- 
tive set  of  specimens  of  the  fibre  and  its  tow,  by  Mr. 
E.  W.  Trent,  of  Old  Ford,  which  he  described  as  having 
been  cleaned  and  separated  by  machinery  invented  by 
himself  without  any  stripping  ; it  included  fishing-lines, 
rope,  and  other  articles,  and  received  honourable  mention. 
Mr.  Donlan,  of  St.  Peter’s-square,  Hammersmith,  also 
showed  samples  of  Phormium  in  different  stages  of  pre- 
paration, with  specimens  manufactured  from  it.  Messrs. 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Pebruart  U,  1873. 


227 


Whytlow  and  Son  also  showed  Phorniium  cleaned  hy 
machinery;  and  Mr.  J.Caradus  theflax  and  twine  and  line 
made  of  it ; while  several  other  exhibitors  showed  flax 
in  various  stages  and  of  different  qualities. 

From  the  earliest  period  of  European  settlement  in 
' New  Zealand,  the  value  of  the  native  flax  has  been  re- 
cognised, and  it  has  always  been  regarded  as  one  of  the 
: most  important  natural  productions  of  the  colony.  The 
desirability  of  opening  up  a profitable  export  trade  in  the 
I prepared  fibre  led  to  numerous  attempts  on  the  part  of 
' the  settlers  to  discover  a method  of  preparing  the  fibre 
; hy  a process  less  laborious  and  wasteful  than  that  adopted 
h}'  the  Maories.  The  Government  of  the  colony,  im- 
pressed with  the  importance  of  the  subject,  voted  a large 
bonus  for  the  production  of  100  tons  of  fibre  of  mercantile 
value  which  should  leave  a profit  on  the  process.  From 
a variety  of  causes  the  numerous  experiments  which 
have  been  made  do  not  appear  to  have  been  attended 
with  complete  su(  cess,  and  the  Government  reward  still 
remains  unclaimed. 

The  first  European  who  drew  attention  to  the  value  of 
the  Fhnrminm  tenax  was  the  great  navigator.  Captain 
Cook,  who  spoke  of  it  as  something  superior  to  either 
flax  or  hemp.  To  the  natives  this  plant  was  almost  as 
valuable  and  necessary  as  the  cocoanut  palm  is  to  the 
savages  of  the  South  Sea  Islands,  or  as  the  bamboo  is  to 
the  Chinese.  With  the  leaves  cut  into  strips,  they  bound 
together  the  framework  of  their  houses  and  the  defensive 
palisading  of  their  pahs.  Clothing,  baskets,  fishing-nets, 
lines,  and  sails  for  their  canoes  were  manufactured  from 
the  fibre  ; whilst  from  the  seeds  and  roots  of  the  plant 
they  extracted  useful  medicines.  As  the  islands  became 
better  known  to  Europeans,  and  trade  was  opened  up 
with  the  native  tribes,  the  prepared  fibre  formed  an  im- 
portant article  of  exchange.  Specimens  of  it  had  been 
forwarded  to  England,  where  they  created  much  interest, 
and  it  w'as  regarded  as  an  article  the  excellence  and 
abundance  of  which  might  possibly  render  the  British 
manufacturers  independant  of  the  supply'  from  Russia. 
A regular  trade  soon  sprang  into  existence,  the  natives 
gladly  exchanging  the  prepared  fibre  for  European 
j commodities.  So  profitable  did  the  Maories  find  this 
; branch  of  industry,  that  they  employed  large  numbers 
of  their  women  and  slaves  in  the  cleaning  of  the  flax ; 
and  there  was  hardly  a single  village  in  flax-growing 
districts  in  which  the  manufacture  of  flax  was  not 
carried  on. 

I In  1828  there  was  imported  into  Sydney,  from  New 
I Zaeland,  for  shipment  to  England,  60  tons  of  prepared 
I fibre,  averaging  in  value  £20  per  ton,  or  £1,200.  In 
1830  the  quantity  increased  to  840  tens,  worth  at  the 
same  estimate  £16,800,  whilst  in  1831  it  reached  to 
1,062  tons,  worth  £21,240.  The  official  records  show 

■ how  gradually  the  export  of  Phormium  has  fallen  off 
until  of  late  years.  In  1853  and  1854  they  were  re- 
turned at  about  £2,000  per  annum.  In  1855,  owing  to 
the  Russian  war,  they  rose  to  £5,600,  then  they  gradually 
fell  again  to  less  than  £1,500,  and  £2,000,  and  from  1861 
to  1864  scarcely  ever  reached  £260.  Within  the  last  five 

j years  it  has  again  become  an  article  in  the  trade  returns 
of  the  colony.  In  1867,  127  tons,  valued  at  £4,256, 
were  exported ; in  1868,  534  tons,  worth  £8,137 ; in 

■ 1869,  2,028  tons,  worth  £45,245;  in  1870,  5,471  tons, 
worth  £132,578.  I have  not  the  official  figures  for  the 
last  two  years  yet. 

I.  The  flax  fibre  appears  to  be  extensively  used  in  the 
colony  for  stuffing  mattresses ; and  a sample  of  curled 
: fibre  for  seating,  &c.,  was  shown  at  the  Otago  Exhi- 
I bition.  The  exhibitor  stated  that  the  sample  shown  was 
' taken  from  a bed  that  had  been  in  constant  use  for  ten 
! years,  and  which  still  preserved  its  elasticity.  Mr. 

Honeyman,  of  Dunedin,  exhibited  a quantity  of  pre- 
I pared  fibre  for  rope,  twine,  and  other  coarse  purposes,  and 
which  the  jurors  considered  would  be  suitable  for  spin- 
ning by  machinery  into  coarse  and  medium  yarns.  The 
- process  he  adopts  is  as  follows: — The  leaves  are  passed 
I etween  fluted  iron  rollers,  under  a heavy  pressure,  which 


bruises  the  outer  skin  ; they  are  afterwards  steeped  in 
water,  and  allowed  to  ferment  for  several  days,  until  the 
gum  becomes  dissolved.  The  leaves  are  then  squeezed 
through  smooth,  iron  rollers,  which  expunge  the  glu- 
tinous matter,  and  are  afterwards  steeped  for  several 
hours  in  a weak  alkaline  lye,  then  washed  in  clean  water, 
and  finally  dried,  when  the  fibre  is  ready  for  the  hatkler. 
Mr.  Honeyman  has  also  tried  with  success  the  process  of 
stamping  or  beating  the  leaves  by  means  of  iron-shod 
‘•stamps,”  worked  with  revolving  cams.  The  leaf  is 
drawn  gradually  forward  by  a pair  of  holding  rollers  in 
front  of  the  beaters,  three  or  four  leaves  being  passed 
under  each  stamper  at  a time.  The  produce  of  fibre  in 
the  processes  described  is  in  the  proportion  of  about  one 
ton  to  four  tons  of  green  leaves,  exclusive  of  waste  fibre 
and  other  refuse,  which  would  be  valuable  to  paper- 
makers. 

Among  a variety  of  specimens  shown  by  Mr.  J.  A.  Smith, 
of  Hawke's  Bay,  at  the  Otago  Exhibition,  illustrative  of 
the  applicability  of  the  fibre  for  various  branches  of 
manufacture,  were  some  Auckland- dressed  flax,  clean  but 
not  fine,  worth  £20  per  ton  ; fine-dressed  fibre,  worth 
£40  per  ton  ; and  some  very  fine,  worth  £70  per  ton. 
The  last-mentioned  sample  was  as  fine  as  the  best  Belgian 
flax,  and  capable  of  being  spun  and  manufactured  into 
very  fine  fabrics.  This  was  proved  by  a sample  of 
beautifully  fine  cambric,  which  rivalled  in  its  appear- 
ance the  choicest  productions  of  the  looms  of  France. 
Samples  were  also  exhibited  of  stout  canvas  for  steam- 
boats, and  of  sailcloth  of  various  qualities,  as  well  as 
white  twilled  stuff  for  cavalry  trousers.  A sample  of 
sewing  thread  was  also  shown,  which  equalled  the  best 
thread  used  ordinarily  by  tailors.  The  jurors  of  this 
class  of  goods  observed,  in  their  report,  “ It  is  impossible, 
after  an  inspection  of  the  various  specimens  exhibited, 
to  doubt  the  applicability  of  the  fibre  of  the  Ihormium 
tenax  to  the  various  purposes  of  the  British  manu- 
facturer ; and  the  evidence  thus  afforded  should  serve  as 
a great  inducement  to  perseverance  in  the  development 
of  the  valuable  national  resource  which  the  native  flax 
supplies.” 

With  regard  to  papermaking  material  the  Phormium 
tenax  must  again  occupy  a first  place.  Not  only  is  the 
fibre  admirably  suited  to  the  purpose,  but  it  is  the  more 
valuable  inasmuch  as  the  refuse  particles  of  fibre,  alter 
its  preparation  for  spinning  purposes,  are  available  for 
the  manufacture  of  paper.  In  the  event  of  the  cultiva- 
tion of  the  Phormium  there  will  always  be  a large 
quantity  of  damaged,  and,  what  would  otherwise  be 
waste,  leaves  which  would  he  valuable  to  the  paper- 
maker.  Paper  was  made  of  it  more  than  thirty  years 
ago,  and  its  special  peculiarity  is  tenacity — a property 
which  must  give  it  value  for  documents  and  printings 
intended  to  stand  a great  deal  of  wear  and  tear.  No 
better  paper  could  be  used  for  bank-notes  or  for  the 
printing  of  valuable  standard  works. 

Mr.  J.  Murray,  in  his  pamphlet  printed  on  paper 
made  from  its  leaves,  states  that  the  ship  Atlanta,  which 
plied  between  Southampton  and  the  Channel  islands, 
was  completely  equipped  with  cordage  and  rigging 
made  of  it,  and,  he  adds,  he  has  seen  twine,  yarn,  lines, 
sailcloth,  sacking,  bed-tick,  &c.,  made  of  Fhormuan 
tenax,  and  also  fabrics  of  various  kinds,  affording  de- 
monstrable evidence  that  its  fibre  is  susceptible  of  being 
woven  into  tissues  of  the  most  delicate  description,  or 
manufactured  into  material  of  the  strongest  and  coarsest 
kind.  Captain  Harris’s  yacht,  a perfect  gem  of  naval 
architecture,  was  supplied  with  a mainsail  composed 
of  three  varieties  of  New  Zealand  flax. 

From  the  report  of  the  New  Zealand  Flax  Commission, 
it  appears  by  the  census  returns  that  during  the  year 
1870  there  were  161  mills  in  operation,  with  an  aggre- 
gate of  342  stripping  machines,  employing  1,450  horse- 
power, .and  1,766  persons,  the  produce  being  4,427  tons  of 
fibre.  Towards  the  close  of  the  year,  however,  the  fall 
in  the  value  of  the  fibre  had  so  discouraged  the  proprietors 
that  a large  number  of  the  mills  were  closed. 
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Although  there  have  been  no  material  alterations  in 
the  various  processes  of  manufacture,  yet  as  labour  has 
become  more  skilled,  and  experience  has  suggested  modi- 
fications in  the  machinery  employed,  there  has  been  a 
marked  improvement  in  the  general  quality  of  the  fibre 
produced. 


ELECTRO-DEPOSITING  COPPER  UPON  IRON. 

By  W.  H.  Walenn,  F.G.S. 

When,  in  an  experimental  course  of  chemical  training, 
the  student  is  directed  to  dip  a blade  or  spatula  of  iron 
into  a solution  of  the  sulphate  or  other  simple  salt  of 
■copper,  and  he  finds  it  come  out  coated  with  a brilliant 
covering  of  the  bright  red  or  rather  pink  metal,  he  is 
apt  to  observe  to  himself,  “how  easily  this  is  done,  and 
what  a perfect  coating  this  appears.”  The  perfection  of 
the  coating  however  is  an  illusion,  and,  however  pretty 
it  may  look,  its  v.alue  for  practical  purposes  is  absolutely 
nothing ; it  may  often  he  wiped  off  the  iron,  and  even 
when,  by  cleaning  the  metal  previous  to  its  immersion, 
some  degree  of  adhesion  is  obtained,  it  is  onl}'  in 
patches,  and  the  coating  itself  is  porous  ; in  a short  time, 
moreover,  it  completely  ceases,  and  it  is  never  thicker 
than  a film. 

The  wisdom  of  our  forefathers  is  a broad  and  deep 
foundation,  which  has  formed,  and  continues  to  form,  a 
satisfactory  basis  for  the  acquirement  of  fresh  experience 
and  new  facts.  In  utilising  this  wisdom,  it  is  not  well, 
however,  to  be  too  conservative  in  our  principles.  While 
bearing  in  remembrance,  with  gratitude  and  deep  re- 
spect, the  great  debt  that  the  present  owes  to  the  past — • 
worn  intellects,  failing  health,  early  death,  such  are  some 
of  the  results  of  the  drudgery,  little  assisted  by  the  aids 
of  science,  that  workers  underwent  in  past  times — we 
must  not  forget  that  the  true  law  of  order  and  develop- 
ment is  progress,  and  that  the  future  has  more  to  reveal 
to  us  than  we  have  received  from  the  past.  Nowhere  is 
this  more  evident  than  in  the  history  of  manufactures, 
especialljf  in  that  of  electro-metallurgy.  From  the  time 
when  the  workers  in  the  copper  mines  employed  Nature 
to  “transmute”  iron  rods  into  copper  (by  immersing 
them  in  a cupreous  stream),  to  the  j)resent  time,  there  is 
just  such  a change  as  between  the  wisdom  of  those  times 
and  the  practical  results  of  these  times.  For  those  of 
old  revelled  in  doubtful  superstitions  ; we  now  delight 
in  realities  that  will  stand  the  apiplieation  of  well-devised 
tests. 

An  interpretation  of  results,  which  prominently 
reveals  the  weakness  of  past  times,  is  shown  by  a story 
respecting  a gilt  cup  that  Dr.  Edward  Browne  drank 
from,  in  his  travels  in  Hungary,  in  the  latter  part  of  the 
seventeenth  century.  This  cup  was  made  of  copper, 
whi(di.  had  been  obtained  from  “ two  springs  of  a vitriolat 
water  which  turn  iron  into  copper,  called  the  old 
and  the  new  Ziment,”and  it  bore  the  inscription  “Copper 
I am,  but  iron  was  of  old ; silver  I carry,  covered  am 
with  gold.” 

Although,  at  the  present  time,  the  principal  amount 
of  copper  is  obtained  from  the  pyrites,  or  other  oi'e,  solely 
by  smelting,  a certain  quantity  is  obtained  from  cupreous 
liquors.  For  instance,  the  Tharsis  Company,  at  Widnes, 
■one  of  the  most  rising  manufacturing  towns  in  Lanca- 
shire, derivm  their  copper  from  cupreous  cinders, received 
from  the  adjacent  chemical  works  ; these  cinders  are 
ground,  calcined,  and  lixiviated,  and  the  resulting  solu- 
tion has  the  copper  precipitated  from  it  in  huge  tanks  by 
the  immersion  of  scrap  iron  therein.  The  tanks  arc 
forty. eight  in  number,  and  each  contains  several  thousand 
gallons.  In  this  application  of  the  experiment  heading 
the  present  paper,  however,  every  care  is  taken  to  prevent 
the  iron  from  becoming  coateil  or  enclosed  with  copper ; 
but  attention  will  be  presently  directed  to  the  opposite 
requirement,  namely,  that  of  providing  the  iron  with  a 
perfect  coating  of  copper  which  is  imjiervious,  and  which 
completely  encloses  the  iron. 


I have  thought  fit  to  begin  at  the  beginning,  and 
for  that  purpose  to  notice,  in  full,  a means  of  coat- 
ing iron  with  copper,  which  is  imperfect  and  only 
p irtially  dependent  upon  the  principles  of  electric 
science  for  its  results,  but  which  is  theoreticall}'  and 
chronologically  prior  to  the  more  perfect  methods 
since  employed.  Whether  the  coating  obtained  by 
the  immersion  of  a piece  of  iron  in  a salt  of  copper  is 
the  result  of  the  action  of  electric  force  ab  initio,  or 
whether  merely  chemical  affinity  begins  the  process  (the 
iron  being  eager  to  take  the  place  of  the  copper  in  the 
solution,  and  so  throwing  out  the  copper  as  a metal), 
one  principle  is  now  certainly  known — namely,  that 
from  the  time  that  the  first  particle  of  copper  takes  its 
place  up)on  the  iron,  the  contact  of  the  two  metals  in  the 
cupreous  liquid  causes  the  power  of  a galvanic  current 
to  come  into  action,  and  so  hastens  the  further  deposit 
of  copper;  but  tlie  copper  being  deposited  in  consequence 
of  the  solution  of  the  iron  at  some  part  of  its  surface, 
and  that  surface  becoming  practically  less  and  less,  as 
the  deposition  goes  on,  the  thickness  of  the  coating  is 
limited,  unless  some  of  the  iron  is  laid  bare  from  time 
to  time.  We  now  see  that  this  method  of  covering  iron 
must  always  result  in  a non-adherent  coating,  ami  such 
must  be  the  consequence  of  any  process  in  which  the 
exterior  coating  is  obtained  by  the  solution  of  the 
underneath  metal. 

The  problem  of  coating  iron  with  copper,  by  means  of 
a chemical  solution,  resolves  itself,  first,  into  finding  out 
some  solution  of  copper  which  will  not  of  itself  precipi- 
tate upon  iron  immersed  therein  ; second,  applying  such 
an  extraneous  inllueni'e  to  the  solution  as  will  cause  the 
copper  to  fly  to  the  surface  of  the  iron  with  the  requisite 
mechanical  force.  No  acid  or  neutral  salt  of  copper 
will  answer  this  purpose,  for,  although  iron  will  not 
readily  give  way  to  mechanical  force,  its  power  to  resist 
chemical  force  is  very  weak,  and  the  above-mentioned 
requirements  render  necessary  the  use  of  a cupric  solu- 
tion which  has  an  alkaline  reaction.  Solutions  that 
do  not  precipitate  their  copper  upon  the  immersion  of 
iron  therein,  may  contain  cyanide  of  potassium,  to- 
gether with  alkaline  carbonates,  or  with  ammonia  or 
ammoniacal  salts  ; solutions  thus  made  are  used  at  the 
present  time  to  coat  iron  with  a film  or  colouration  of 
copper  by  many  English  and  foreign  electro-metallur- 
gists. The  force  or  influence  brought  to  heir  upon  the 
article  to  he  coated  is  that  of  electricity,  derived  from  a 
source  distinct  from  the  depositing  solution,  and  applied 
so  as  to  keep  the  iron  surface  in  an  electro-negative 
state.  This  may  be  accomplished  by  connecting  the 
iron  with  the  zinc  of  a suitable  galvanic  arrangement. 
If  a piece  of  copper  of  similar  size  to  the  iron  be  connected 
to  the  copper,  platinum,  carbon,  or  other  negative  plate 
of  the  battery,  and  immersed  in  the  solution  opposite  to 
the  iron  article,  it  will  complete  the  galvanic  arrange- 
ment, and,  by  dissolving  in  the  solution,  keep  up  the 
copper  in  the  solution  in  proportion  as  it  is  thrown  out 
or  deposited  upon  the  article  to  he  coated.  Thus  the  two 
primary  conditions  of  succes.sful  coating,  first,  in  regard 
to  the  non-action  of  the  solution  upon  the  article  ; and, 
second,  the  employment  of  an  extraneous  power  to  force 
and  determine  the  metal  upon  the  iron,  are  fulfilled  ; 
and,  granting  that  the  proper  strength  of  solution  is 
attained,  and  the  proportional  amount  of  electric  power 
supplied  in  a given  time,  it  would  seem  that  the  result- 
ing coating  would  be  perfect,  both  in  adhesion  to  the 
cleansed  iron  and  in  solidity  of  metallic  covering ; and 
if  the  laws  that  obtain  in  electro-coating  metals  by 
means  of  acid  or  neutral  solutions  were  the  same  for 
alkaline  solutions,  undoubtedly  the  result  would  be, 
practically  speaking,  perfect. 

Unfortunately  for  the  adoption  of  this  happy  and 
easy-going  method,  alkaline  solutions  of  copper  do 
not  follow  the  same  laws  in  their  behaviour,  under 
the  influence  of  electricity,  as  acid  or  neutral  solu- 
tions. The  criterion  of  the  quality  of  the  deposited 
metal,  as  established  by  Smee,  is  no  longer  true 
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■when  alkaline  solutions  are  employed.  Hydrogen 
has  served  chemists  and  physicists  well,  in  being  the  in- 
dex or  standard  for  the  estimation  of  vapour  density 
and  combining  proportions ; and  Smec’s  classical  re- 
searches in  the  electrolysis  of  simple  metallic  salts  gave 
hope  that  this  lightest  body  in  nature  might  also  he 
employed  for  the  weighty  purpose  of  indicating  the 
quality  of  electro-deposits.  This  hope  had  apparently  a 
firm  foundation  in  the  fact  that  in  the  salts  of  the  com- 
mon metals,  whenever  there  is  no  tendency  to  evolve 
hydrogen  during  deposition,  a hard,  scanty,  crystalline 
deposit  is  made.  When  hydrogen  is  not  evolved,  but 
that  point  is  nearly  reached,  a practical  reguline,  soft, 
and  truly  metallic  coating  appears;  and  when  hydrogen 
is  freely  evolved,  a spongy,  highly  porous,  and  amor- 
phous or  powdery  mass  is  produced.  Smee’s  laws  also 
apply  to  acidified  solutions  of  the  simple  salts,  hut  when 
neutral  solutions  are  treated  with  alkalies,  so  as  to  yield 
a precipitate  which,  by  the  further  addition  of  an  alkali 
is  re-dissolved,  the  hydrogen  test  of  the  reguline 
character  of  the  metal  no  longer  exists.  The  metal  ap- 
pears reguline,  although  hydrogen  is  evolved,  and  even 
when  the  amount  of  metal  in  solution  is  exceedingly 
small,  no  black  powdery  deposit  occurs,  but  only  a more 
scanty  deposit  of  bright  metal.  This  has  been  hailed  by 
electro- depositors  as  a fortunate  circumstance,  for  i 
appeared,  at  first  sight,  to  indicate  that  alkaline  solutions 
could  be  worked  with  a greater  latitude — so  far  as 
quantity  of  metal  in  solution  is  concerned — and  there- 
fore required  less  care  in  management  than  the  ordinary 
neutral  or  acid  solution.  It  is  evident,  however,  that 
this  idea  is  fallacious,  and  that  to  produce  a solution  which 
will  yield  truly  reguline  and  non-porous  metal 
economically,  no  hydrogen  ought  to  be  evolved. 
This  will  be  seen  from  two  considerations.  First, 
if  hydrogen  be  evolved,  it  must  be  at  the  expense 
of  battery  power,  the  whole  of  which  should 
be  expended  in  depositing  metal ; second,  the  bubbles  of 
gas,  as  they  depart  from  the  surface  from  which  they  have 
originated,  affect  the  metallic  deposit  by  creating  pores, 
for  their  paths  form  minute  tubes,  which  are  electrotyped 
upwards  as  the  coating  proceeds,  and  which  result  in  a 
tubular  metallic  formation  analogous  to  that  of  tubercles 
in  the  lungs  of  consumptive  patients.  As  a consequence 
of  these  practical  facts,  the  perfection  of  a coating  of 
copper  upon  iron  rests  upon  the  possibility  of  the  pro- 
duction of  a metallic  covering  by  means  of  an  alkaline 
solution  which  does  not  give  off  gas  during  deposition.  * 
This  is  difficult  of  attainment,  because,  in  ordinary 
alkaline  solutions,  the  point  at  which  hydrogen  is  given  ' 
off  is  not  far  removed,  if  removed  at  all,  from  the  point 
at  which  a practical  deposit  is  obtained.  Taking  these  j 
points  into  consideration,  the  author  has  found  that  the 
only  practical  way  to  obtain  such  a solution  is  to  take 
care  that  plenty  of  oxide  of  copper  is  in  solution,  and 
I that  the  solution  itself  is  kept  in  a saturated  or  nearly 
isaturated  condition  in  respect  to  cupric  oxide.  This  is 
accomplished  (see  Patent,  Specification  No.  3930,  of  the 
year  1868)  by  charging  the  solution,  say  cyanide  of 
pot’dssium,  with  cyanide  of  copper  to  saturation,  and 
then  with  the  oxide,  which  it  will  still  di.ssolve  ; if  any 
gas  is  given  off  on  trial,  ammonide  of  copper  is  added  to 
the  cold  solution  (but  not  enough  to  make  the  solution 
blue),  and  the  solution  is  allowed  to  stand  for  twenty- 
Jfour  hours ; a little  free  cyanide  of  potassium  is  then 
'added.  The  rationale  of  this  is,  that  the  cupric  ammonide 
■carries  combined  oxygen  to  the  cathode,  sufficient  to 
[neutralise  the  hydrogen  that  would  otherwdse  be  evolved ; 
j[n  the  mean  time,  the  cupric  ammonicle  has  entered  into 
puch  a chemical  combination  with  the  potas,sic  cyanide, 
;as  to  result  in  a combination  of  salts  from  which  ammonia 
8 not  given  off  by  the  application  of  heat,  and  the  whole 
|)f  the  battery  power  is  employed  in  depositing  copper  in 
i compact  form.  When  no  hydrogen  is  eyolved,  the 
ioating  may  be  of  any  thickness  that  is  required. 

It  now  remains  to  say  a few  words  upon  a portion  of 
he  manipulation,  which,  in  the  case  of  coating  iron,  is 


of  the  highest  importance — the  cleansing  of  the  iron 
prior  to  its  immeision  in  the  depositing  bath.  The 
author  prefers  to  pickle  the  article  in  dilute  sulphuric 
acid,  say  one  part  of  acid  to  twenty  parts  of  water,  then 
to  scrub  the  wet  metal  with  sand  by  means  of  a brush, 
and  to  wash  the  acid  conipletely  from  the  metal  by  run- 
ning water,  the  article  being  kept  under  the  water  the 
whole  time  to  prevent  oxidation.  This  will  suffice  if  the 
article  is  small,  but  if  it  is  of  large  size,  the  chance  of  a 
thin  film  of  rust  forming  on  the  exposed  metal  during" 
washing  is  much  increased,  and  the  best  plan  is  to  scrub 
it,  as  soon  as  it  is  thoroughly  washed,  with  a portion  of 
the  depositing  solution.  It  does  not  interfere  wdth  the 
perfection  of  the  result,  even  if  the  depositing  solution 
crystallises  on  the  surface  of  the  iron,  for  a few  seconds 
immersion  in  the  hot  solution  of  the  depositing  tank, 
before  completing  the  electric  circuit,  takes  it  all  off,  and 
the  article  is  in  a fit  condition  to  be  coated.  It  is  recom- 
mended to  use  a hot  solution,  for  it  aids  electric  con- 
duction, producing  a quick  deposit,  and  drives  all  the 
occluded  air  out  of  the  pores.  This  latter  point  is  very 
important  in  the  case  of  ca.st  iron.  If  the  cast  iron  be 
porous,  and  be  more  like  a cinder  than  a metal — which  is 
sometimes  the  case — great  care  must  be  taken  in  cleaning, 
and  a weak  alkaline  copper  solution, 'W'ith  intense  battery 
power,  must  be  used  for  a few  minutes  prior  to  the  appli- 
cation of  the  reguline  coating  in  another  bath,  to  obtain 
a conducting  surface  all  over  the  iron  surface,  the 
article  being  scrubbed  before  immersion  in  tbe  final  bath. 

Thus  we  have  traced  the  history,  theory,  and  practice 
of  coating  iron  with  copper  from  the  so-(^alled  transmu- 
tation o^  the  ancients  to  the  alkaline  solutions  that  have 
been  emplo}md,  with  evolution  of  hydrogen  gas,  both 
here  and  in  France,  to  give  a film  or  coloration  to  iron  ; 
thence  to  the  process  by  which  true  copper  is  deposited 
without  gaseous  evolution  and  waste  of  battery  power. 

CHEAP  DISINFECTANTS. 

As  the  result  of  a series  of  experiments  with  disinfect- 
cants,  Herr  Eckstein,  of  Vienna,  strongly  reccommends 
chloride  of  lime  as  the  cheapest  and  best.  Bleaching 
powders  rapidly  decompose  all  hydrogen  compounds, 
such  as  ammonia,  sulphuretted  hydrogen,  sulphide  of 
ammonium,  phosphoretted  hydrogen,  and  these  are 
the  gases  ■ndiich  occasion  miasma.  It  acts  rapidly  by 
liberating  oxygen,  and  its  chlorine  violently  decomi)Oses 
organic  matter.  At  the  same  time  bleaching  powders 
are  cheap  and  accessible.  In  order  to  avoid  the  incon- 
venience often  resulting  from  the  liberated  chlorine,  the 
device  has  been  tried  of  enclosing  the  bleaching 
powders  in  a bag  made  of  parchment  paper.  By  the 
principle  of  endnsmose  and  exosmose,  the  full  eflect  of 
the  liberated  chlorine  is  attained  without  any  incon- 
venience to  the  occupants  of  tbe  house. 

Herr  E'kstein  made  comparative  experiments  with 
different  disinfectants,  for  two  years,  with  the  following 
results: — 1.  Two  pounds  of  sulphate  of  iron  dissolved 
in  water  and  poured  into  a saucer  at  first  liberated 
sulphuretted  hydrogen,  and  .after  twelve  hours  no  longer 
produced  any  effect.  2.  A solution  of  sulphate  of  copper 
behaved  in  the  same  way.  3.  Two  pounds  of  crystals 
of  green  vitriol  retained  its  action  for  two  days.  4.  A 
mixture  of  sulphates  of  iron  and  copper  and  carb<dic 
acid  lasted  two  days.  .5.  Sulphurous  acid  was  suffocat- 
ing, and  ceased  to  act  in  one  day.  6.  Carbolic  acid 
produced  a worse  smell  in  the  house  than  the  bad  ga.ses  of 
the  sewer.  7.  Two  pounds  of  sulphate  of  iron  in  a 
parchment  bag  retained  its  valuable  property  longer  than 
when  exposed  free.  8.  Two  pounds  of  chlorideof  lime  ina 
parchment  bag  continued  to  purify"  the  air  for  nine  days. 
9.  Permanganate  of  soda  was  successful  as  long  as  it 
lasted,  but  is  too  expensive. 

Enclosing  chloride  of  lime  in  a parchment  bag,  and 
suspending  it  in  an  out-house,  or  leaving  it  in  a sewer, 
is  recommended  by  the  experimenter  as  the  best  disin- 
fectant. 
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ANCIENT  COOKING  UTENSILS. 

■With  reference  to  the  cooking  section  in  the  ap- 
prOHching  Exhibition  perhaps  some  notices  of  the  various 
appliances  used  at  different  periods,  ancient  and  modern, 
may  be  not  without  interest.  The  present  article  will 
deal  with  the  cooking  apparatus  of  ancient  times. 

The  earliest  implements  of  all  primitive  nations  seem 
to  have  been  much  the  same.  In  the  East,  processes  of 
cooking  were  always  affected  by  ceremonious  and  religious 
observances.  Esau’s  mess  of  pottage  is  one  of  the 
earlii  st  specified  dishes.  It  was  probably  made  of 
vegetables  boiled  up  with  oil  or  fat,  or  with  a sort  of 
bipth  made  from  bones  and  gristle.  A similar  mess  is 
now  common  in  the  East.  Amongst  the  Hebrews  the 
meat  seems  to  have  been  most  commonly  boiled,  either 
in  water  or  milk,  and  the  meat  and  broth  to  have  been 
served  separatel}' ; salt,  spices,  and  other  flavouring 
ingredients  were  employed.  Koasting  on  a spit  was  also 
a mode  of  cooking,  but  one  h-ss  common  than  the  other. 
The  Paschal  lamb  was  roasted  whole,  hut  probably  the 
Hebrews,  like  the  modern  Arah.s,  roasted  their  meat  in 
small  pieces,  on  spits  stuck  iu  the  ground,  and  occasionally 
turned  as  the  process  w'ent  on.  Birds  were  roasted 
whole,  and  doubtless  a common  dish  w'as  formed  of 
locusts  loasted  on  a spit.  The  Persians  now  hake  kids 
and  lambs  in  an  oven  ; perhaps  the  Hebrews  did  the  same. 
Eish  w ere  generally  broiled  on  the  embers  or  cured.  The 
hearth  was  formed  of  stones,  with  other  stones  to  support 
the  cooking-pots.  Of  the  utensils,  we  hear  of  cauldrons, 
frving-pans,  basins,  and  flesh-liooks  or  folks. 

AVilkinsou  gives  details  ot  the  cooking  processes  carried 
on  by  the  ancient  Egyptians.  After  the  conquest  of  the 
country  by  the  Persians,  habits  of  luxury  seem  to  have 
been  introduced,  and  the  Egyptians  had  the  character  of 
being  profligate  and  luxurious,  and  given  to  an  im- 
moderate love  of  the  table.  From  various  representations 
in  the,  tombs,  a tolerably  complete  picture  of  an  Egyptian 
kitohen  has  been  obtained  l.y  the  author  above  mentioned. 
~W e see  the  slaughter  of  the  animal,  whose  blood  was 
often  caught  in  a vase  for  purposes  of  cookery.  The 
meat  was  boiled  or  roasted.  The  boiling  was  effected  in 
a lar  ge  cauldron,  supported  on  a tripod,  over  a fire  the 
heat  of  which  waskept  up  by  bellows  worked  by  the  feet. 
The  biothwas  meantime  skimmed  with  a spoon,  or  stirred 
up  with  a large  fork.  These  cauldrons  are  represented 
ot  various  sizes,  and  were  probably  used  for  stewing  or 
boiling.  Sometiuies  they  are  supported  on  stones  over 
the  tire.  For  roasting,  a spit  was  used,  sometimes  over 
a fire  contained  in  a grate  of  special  form.  Faggots  of 
wood  and  charcoal  seem  to  have  been  the  usual  fuel. 
Iiomid  balls,  apparently  of  some  charcoal  or  other  com- 
position, w’ere  also  eniployed.  Fcr  pounding  up  various 
ingredients  a mortar  was  eujployed.  Siphons  seem  to 
have  been  commonly  used  for  drawing  <'tt'  liquids  out 
of  tho  various  receptacles  in  which  they  were  con- 
tuineil. 

Pastry  and  bread  W'cre  made  in  the  kitchen  or  in  an 
acljidning  room.  Both  seem  to  have  beer]  of  very  variorrs 
kiiids  and  sbiipes.  The  toima  of  animals  were  rrot  un- 
frequently  imitated  in  jiaste,  but  the  c(,nimonest  shape 
appeals  to  have  been  a,  long  roll.  The  dough  was 
Imacled  by  the  bands  and  feet.  Seeds  were  olten 

.sprinkled  over  the  roll,  as  is  now  done  in  modern  Egypt. 
A sort  of  macaroni  was  made  of  thin  jiaste,  stirred  with 
a wooden  spatula,  and  draven  out  by  pointed  sticks.  This 
was  baked  on  a flat  pan  over'  the  fire. 

Turning  to  the  oldest  Euuipi  an  civilisation,  that  of 
Greece,  vee  find  that  the  art  of  cooking  was  carrieu  to  a 
considerable  height.  I be  Lae  eda'nK.nuins  of  course  wore 
frugal  and  temperate  in  their  habits,  and  it  is  said  that  the: 
Bajolians  were  greiss  and  coarse  in  their  feeding  as  in  all 
else.  d he,  Athenians,  at  least  in  the  palmiest  days  of 
the  republic,  wer  e noted  for  thi  ir  simpliciiy  in  matters 
of  eating,  hut  Corinth  was  hixuiious  in  her  leasts. 
However,  it  was  in  Sicily  that  the  cooking  art  wais 
chiefly  cultivated,  and  Sicilian  cocks  were  ever  in  greatest 


request.  Even  the  literature  of  the  art  was  not  wanting. 
Plato,  in  his  “ Gorgias,”  speaks  of  a Sicilian  book  on 
cookery,  and  there  were  many  others  on  the  subject, 
chief  amongst  them  the  TacTpoAoyia  of  Archestratus.  A 
lively  and  tolerably  complete  account  of  this  last-named 
book  is  given  in  the  elder  Disraeli’s  ‘'Curiosities  of  Litera- 
ture.” Athenffius  also  gives  abundant  particulars  about 
Greek  cookery.  Theordinarymealat  Athens  wasgenerally 
cooked  by  the  female  slaves,  under  the  direction  of  the 
mistress  of  the  house,  but  for  special  occasions  it  was 
usual  to  have  professional  cooks  {fiayeipoi).  There  were 
a great  number  of  these,  and  the  best  of  them,  as  above 
noticed,  were  Sicilians.  They  stood  with  their  utensils 
at  a particular  part  of  the  maiket-place,  and  in  another 
part  were  cooking  vessels  and  crockery'  for  sale  or  hire. 
We  have  not  been  able  to  light  upon  anything  like  a 
list  of  cooking  utensils  used  in  Greece,  hut  we  may 
perhaps  he  justified  in  supposing  that  they  did  not  greatly 
differ  from  those  in  use  in  Eoman  houses,  which  we  shall 
presently  describe.  The  bread  was  sometimes  made  at 
home,  but  more  generally  brought  from  the  aproirdiXiSes 
or  bread-sellers.  It  was  of  various  sorts.  The  two  most 
common  were  the  p.d^a,  a kind  of  frumenty  or  soft  cake 
(the  pv<TTT]  pLa(a  was  oi  barley  and  wine),  and  the  ordinary 
wheaten  or  barley  bread. 

Of  the  Eoman  kitchen  and  its  appurtenances  we  find 
an  excellent  account  in  one  of  the  excursus  to  Professor 
Becker’s  “ Gallus,”  a book  which,  it  is  hardly  necessary 
to  say,  anticipates  any  researches  into  Eoman  household 
economy.  In  earlier  years  the  culina  or  coquina 
(kitchen)  was  simjjly  the  atrium  or  principal  room  of  the 
house.  As  luxury'  increased,  a separate  chamber  was 
provided,  and  it  was  placed  at  the  back  of  the  house,  at 
all  events  in  towns  In  the  countiy',  kitchen  and  hall 
still  continu]  d to  he  the  same.  Sonieof  the  city  kitchens 
were  large,  and  instances  are  mentioned  of  their  being 
adorned  with  frescoes.  A usual  ornament  over  the  hearth 
was  a snake.  Paintings  of  the  Lares,  the  gods  under 
whose  protection  was  the  household  fuiniture,  were  also 
common.  The  hearth  or  fire-place  seems  to  have  been, 
a low,  flat  platform  of  brick  or  stone.  It  was  sometimes 
divided  by  partitions.  The  flues  were  short.  Tripods 
or  braziers  were  also  employed,  these  latter  being  port- 
able. In  the  richer  housts  there  would  liequently  be  a 
pistrinum  or  bake-h(,use  close  to  the  kitchen,  but  the 
poorer  classes  bought  their  bread  fiom  a public  baker. 
The  ovens  in  this  bake-house  were  round,  seven  or  eight 
feet  deep  and  broiid,  and  weie'  heated  by  a fire  below.  The 
flues  were  pipes  of  clay'  about  ten  inches  in  diameter. 

As  for  the  utensils,  when  we  remember  the  immense 
variety  of  a Eoman  banquet  under  the  empiie,  we  can 
hardly  doubt  that  as  many'  oifferent  cooking  vessels  were 
required  as  in  a modem  kitchtn.  Ihere  woe  kettles 
{a/itnu'',  which  were  hung  over  the  fire,  and  had  covers 
(testa)  or  not  as  required  ; seething  pots  (cacabi,  cucumce, 
lascnia)  of  earthenware  and  metal,  sometimes  of  silver; 
pans  {sartagiucs,  paiuicc),  flat  and  shiillow  ; vessels  of 
special  sh:ipe,  the  iniliarmm,  shaped  like  a millstone,  a 
tall  narrow  vessel  for  heating  water  rapidly',  and  the 
aotihtpsa,  a vessel  with  a receptacle  litlow  lor  holding 
charcoal.  Then  Iheie  wcie  tiipods  for  supporting' 
vessels  over  the  fire;  giidirons  (cra/icu/a)  ; strainers 
(iota),  some  of  these  of  osier;  luniiels  (nijutidibicta), 
sometimes  of  glass;  sieves  {cribra)  \ spoons  and  ladles 
(truUat  aiid  tri«c)  ; knives  (euUri  coquvnarcs)  , mortars 
{pita!) ; coal-.'ccoeqiB  (p/m'O!  ba1illa)  \ steel-yards  (irutina). 
Vessels,  of  course,  for  bedding  and  cariying  water  there 
were  of  various  sorts,  with  and  without  handles.  The 
umarium  was  a sepuare  table  on  which  the  water  vessels 
stood. 

In  large  establishments  the  work  of  the  kitchen  was 
divided  amC'.ngst  a whole  crowd  of  slaves:  — Bakers 
(pistorts),  pastrycooks  idulciarii),  cooks  (ei  gui),  sausage- 
makers  confectioners  (placenlariij , and  others. 

The  marvellous  results  of  their  labours  have  olten  been 
remarked  upon.  We  hear  of  such  dr.'lies  as  a hoar  half 
roasted  and  half  boiled,  vegetables  cooked  and  carved 
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so  as  to  respmble  various  sorts  of  flesh,  and  other  similar 
devices.  A favourite  trick  was  to  jjrepare  all  sorts  of 
surprises  for  the  guests,  and  numerous  instances  of  such 
ingenuity  are  on  record.  The  curious  in  such  matters 
may  be  referred  to  Petronius,  or  to  the  description  ol 
the  banquet  in  Professor’s  Becker’s  work  above  cited. 


SOME  EARLY  EXPERIMENTS  IN  PAPER 
MAKING. 

j The  various  attempts  to  discover  a substitute  for  rags 
' as  a material  for  the  manufacture  of  paper,  furnish  a 
; good  instance  of  the  tendency  to  re-invent  which  is  the 
, natural  outcome  of  that  impatience  for  results  w'hich 
prevents  men  from  examining-  carefully  the  labours  of 
their  predecessors.  Our  oliject  is  not  to  give  a detailed 
! account  of  all  the  materials  which  over-sanguine  in- 
■ ventors  have  proposed  as  a substitute  for  rags,  but  simply 
; to  notice  briefly  a few  rare  works  on  the  subject,  which, 

I though  frequently  mentioned,  have  not,  as  far  as  we 
j know,  been  hitherto  described  with  the  accuracy  to 
which  they  are  entitled. 

The  first  in  order  of  date  is  that  of  Jacob  Christian 
Schaffers,  called  t^ainmtliche  I’apierversuche,  which  ap- 
pears to  consist  of  two  separate  works,  entitled  respec- 
- tively,  “ VC’  suche  und  Cluster  ohne  alie  Lumpeu  oder  dock 
' mit  einem  gcriugen  Zusatze  dersclben,  Papier  zu  maclien" 

; and,  Neue  Vei  suche  und  Muster  des  Pjianzenreich  zum 
' Papiermachen  und  andern  tdachen  ivirths  chaftsnutzHch  zu 
gehrauclien.  The  work  is  comprised  in  six  thin  small 
’ quarto  volumes,  published  at  Ratisbon,  in  1705-71.  The 
airthor  was  a Lutheran  minister,  and  was  a most  volu- 
minous writer  on  subjects  connected  with  natural  history. 

\ He  was  a Fellow  of  the  Royal  Society,  Correspondent 
' of  the  Academy  of  Sciences  at  Paris,  besides  being  a 
member  of  several  other  learned  bodies  in  various  parts 
of  Europe.  A second  edition  of  the  first  volume  was 
issued  in  1772,  and  a Hutch  translation  of  the  first  and 
second  Volumes  iippeared  at  Amsterdam  in  1770.  The 
original  w-ork  contains  no  less  than  eight)'-one  specimens 
of  paper  made  from  various  substances.  Some  of  thi  in 
are  made  entirely  without  rags,  and  others  with  the 
addition  of  a small  quantity  of  this  material,  the  propor- 
tions being  generally  stated.  Schaffers’  first  ( xperiinents 
were  made  with  the  woolly  matter  surrounding  the 
seeds  of  the  poplar  ; and  he  appears  to  have  tried  every- 
thing within  his  reach,  which  gave  the  smallest  hope  of 
success,  such  as  saw-dust,  shavings,  moss,  hop-bine, 
nettles,  straw,  cabbage  stalks,  cotton  grass,  stalks  and 
down  of  thistles,  reeds,  and  w'ood  of  various  kinds. 
Some  of  the  results  are,  it  must  be  adniittcd,  of  little 
lvalue, — the  paper  is  too  “short”  and  too  brittle,  and 
does  not  possess  sufficient  tenacity  to  be  used  either 
for  wrapping  or  for  printing  purposes.  On  the  other 
hand,  the  later  specimens  of  straw  and  wood  paper, 
(made  wdthout  anj'  addition  of  rags,  are  more  than 
respectable,  and  certainly  do  not  merit  the  disparaging 
'remarks  of  succeeding  writers.  As  might  have  been 
expected,  Schaffers  met  with  considerableoppositionfrom 
the  paper-makers  of  his  day  ; and  he  coniplains  in  the 
preface  to  the  second  edition  of  his  first  volume  that  he 
has  been  misrepresented,  and  that  the  credit  of  his  re- 
searches has  been  given  to  others.  It  appears  to  have 
been  the  old  story — first  of  all,  the  invention  wuis  wrong 
in  theory,  then  it  was  right  in  theory  but  impracticable, 

^ and.  as  a last  resource,  it  was  old.  He  accuses  a paper- 
maker  at  Halle,  who  was  in  the  habit  of  giving  lessons 
in  the  art,  of  “ spitting  out  poison  and  gall  ” with  regard 
to  the  new  pa  per.  The  amountof  opposition  with  which  he 
met  would  almostmakeone  believe  that  the  paper-makers 
thought  more  of  the  invention  than  they  were  willing 
Toailmit.  The  author  of  an  anonymous  w'ork,  entitled 
TJnterricht  cines  Papiermachers  an  seine  Sdhiic,  publi.shed 
at  Leipzig,  in  1766,  devotes  a chapter  to  the  considera- 
tion of  Schaffers’  improvements,  of  which  he  has  evidently 


a very  poor  opinion.  He  asks  what  use  w-e  can  make  of 
the  fact  that  dead  leaves  when  crushed  may  be  made  into 
i sort  of  useless  blotting-paper.  “ Until,”  says  he,  “I 
see  some  important  and  useful  work  written  and  ; rinted 
upon  the  new  Ratisbon  paper,  my  want  of  confiilence  in 
the  invention  will  continue.”  It  is  but  fair  to  the  author 
to  say  that  this  was  written  in  December,  1765,  the  same 
year  in  which  Schaffers’  first  experiments  were  published. 
It  is  probable  that  Schaffers’  early  specimens  wmre  not  of 
very  good  quality,  though  they  must  have  been  bad  in- 
deed to  have  merited  the  appellation  of  “a  sort  of  useless 
blotting-paper.”  Nothing  discouraged,  however,  by 
these  atticks  he  set  himself  resolutely  to  work,  and, 
having  obtained  the  assistance  of  a journeym  m paper- 
m deer,  who  acted  both  as  his  assistant  and  instructor, 
Schaffers  learnt  the  art  of  making  paper.  It  was  his 
chief  employment,  he  says,  in  the  winter  evenings,  and 
he  gives  a glowing  description  of  the  pleasure  which  his 
experiments  afforded  him.  With  true  German  tedious- 
ness he  enters  into  all  his  difficulties  and  successes,  and 
gives  the  reader  the  benefit  of  his  impressions  at  almost 
every  stage  of  his  wmrk. 

The  rarest  of  Schaffers’  books  is,  without  doubt,  his 
Erweis  in  Muster!  o'jtn  dass  die  neuen  Papiicrarten  von 
t'appelw'lle,  Baumbl'dttern,  llanfagcn  u.s.iv.  sich  allerdings 
auch  zu  Tapeten  ubennahlen  und  gebramhen  lassen,  which 
was  published  at  Ratisbon,  in  1772.  It  is  a large  quarto 
volume,  containing  twelve  specimens  of  w-all-paper, 
manufactured  by  his  method.  The  pattern  appears  to 
have  been  produced  partly  by  block-printing  and  partly 
by  stencilling.  From  an  artistic  point  of  view  they  are 
simply  execrable,  but  the  quality  of  the  paper  is  by  no 
means  bad,  though  much  too  thick  and  heavy  for  the 
purpose  for  which  it  was  intended.  This  book  is,  as  we 
hive  said,  very  uncommen,  and,  so  far  as  we  arc  aware, 
has  not  been  noticed  by  any  previous  writer.  We  think 
it  due  to  Schaffers  to  say  that  his  hooks  are  of  extreme 
interest,  showing  as  they  do  how  much  was  accomplished 
by  an  enthusiastic  amateur  a century  ago.  The_y  are  not 
aitogether  beneath  the  notice  of  these  who  are  now,  as  he 
was  then,  seeking  for  substitutes  for  rags  as  a material 
for  paper-. •nakiiig. 

In  1786  a simdl  duodecimo  volume,  containing  the 
(Eurres  dll  Marquis  dc  ViUette,  was  printed  in  London  on 
paper  made  from  the  bark  of  the  lime  tree,  the  quality 
of  which  is  hardly  superior  to  that  made  by  Schaffers. 
At  the  end  of  the  volume  are  inserted  specimens  of  paper 
made  from  marshmallow,  nettles,  hops,  moss,  reeds, 
thistles,  conferva,  and  bark  of  various  kinds,  such  as 
that  of  the  oak,  osier,  elm,  &c.  The  copy  at  the  Patent- 
office  Library  contains  a specimen  of  straw  paper  of 
fair  quality,  apparently  inserted  by  a former  ptossessor 
of  the  volume,  on  which  is  written  “papier  fabrique 
avec  de  la  paille,  in  1824,  pres  de  Jouaret  [?j.  Depuis- 
])res  de  40  ans  j’en  ai  le  fait  avee  de  la  paille  aussi  et 
de  plusieurs  autres  fabriques  avec  diverses  [dtintes.”  In 
some  -:-ases  the  appended  specimens  show  a decided 
improvement  tipon  those  made  by  Sclraffers,  but  in 
others  the  quality  is  inferior.  The  paper  upon  which 
the  body  of  the  work  is  printed  was  made  by  Leorier 
Delisle,  whose  name  is  appended  to  the  dedication.  It 
is  stated  by  Munsill,  in  his  “Chronology  of  Paper- 
making” (4th  edition,  Albanjq  1870),  that  these  experi- 
ments were  carried  out  at  Bruges.  In  1808  we  find  that 
a French  patent  was  granted  to  Leorier  Deli.alo  for  an 
improved  vapicr  de  surete,  or  paper  for  preventing 
forgcv}'.  Whether  these  two  persons  are  identical  we 
are  unable  to  ascertain.  No  hint  of  the  method 
employed  for  producing  the  paper  is  given  in  the  work 
in  que.stion,  which  is  simply  an  uninteresting  collection 
of  letters  and  poems,  for  which  the  author  richly 
deserves  the  fate  of  Cinna  in  “ Julius  Cmsar.”  We  niay 
remark  that  there  is  a subsequent  edition  of  the  same 
work  printed  on  ordinary  paper. 

On  the  2nd  of  August,  1800,  Mathias  Koops  took  out 
a patent  for  “ manufacturing  paper  from  straw,  haj--,, 
thistles,  waste  and  refuse  of  hemp  and  flax,  and  dif- 
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feront  kinds  of  wood  and  bark.”  No  specification 
of  this  patent  was  enrolled,  but  in  February  of  the  fol- 
lowing year  another  patent  was  granted  to  Koops  for 
the  same  object.  In  September,  1800,  he  published 
anonymously  an  “ Historical  Account  of  the  Substances 
which  have  been  u.sed  to  describe  events  and  to  convey 
ideas,  from  the  earliest  date  to  the  invention  of  paper. 
Printed  on  the  first  useful  paper  manufactured  solely 
from  straw.”  It  is  an  octavo  of  91  pages,  and  is  dedi- 
cated to  the  king.  The  appendix  is  printed  on  paper 
made  from  wood  alone.  Koops'  paper  is  thinner  than 
that  made  either  by  Schilflfers  or  Leorier  Delisle ; and, 
alluding  to  the  former,  he  says,  “ notwithstanding  that 
this  author  theorised  on  the  subject  with  great  ability 
he  accomplished  nothing  satisfactory  by  his  experi- 
ments, which  only  tended  to  prove  that  various  vege- 
tables could  probably  be  so  mollified  as  to  make  useful 
paper  with  the  addition  of  a small  quantity  of  rags  ; 
neither  himself,  nor  any  other  person  who  has  fol- 
lowed him,  has  ever  been  able  to  make  it  at  all 
without  rags,  or  fit  for  printing,  writing,  paper- 
hanging, or  other  purposes.”  These  remarks  appear 
to  us  to  be  scarcely  just  to  his  predecessors.  Koops 
brought  out  a second  edition  of  his  book  in  the 
year  following.  It  was  printed  on  paper  “manu- 
factured from  straw  solely,  in  a more  improved 
state,  although  not  yet  brought  to  such  a state  of 
perfection  as  it  will  bo,  made  in  a regular  manufacture, 
which  must  bo  entirely  constructed  for  such  purpose.” 
The  p.aper  is  rather  better  than  that  used  for  printing 
the  first  edition.  Koops  was  also  the  in  venter  of  a pro- 
cess for  re-inanufacturing  old  paper,  the  ink  of  which  was 
previously  discharged,  according  to  a process  for  which 
he  obtained  a patent  in  1800.  He  says  in  the  second 
edition  of  his  book,  p.  250,  “ I have  had  the  satisfaction 
to  witness  the  establishment  of  an  extensive  piper  manu- 
factory, since  the  first  of  May.  1800,  at  the  Neckinger  Mill, 
Bermondsey,  where  my  invention  of  re-manufacturing 
paper  is  carried  on  with  great  success,  and  where  there 
are  already  moi’c  than  700  reams  weekly  manufactured 
of  pi-rfectly  clean  and  white  paper,  made  without  any 
addition  of  rags,  from  old  waste  written  and  printed 
paper.”  The  manufactory  was  afterwards  removed  to 
Thames  Bank,  Chelsea,  where  it  terminated  unsuccess- 
fully. The  GenHeman  s M'lf/azine  for  November,  1808, 
contains  a notice  requesting  ladies,  shopkeepers,  and 
others  not  to  destroy  rags,  “ which  are  now  7d.  a pound.” 
They  are  also  urged  to  keep  envelopes  of  letters,  and 
waste  paper  of  all  descriptions,  printed  or  written, 
since  it  may  be  re-manufactured.  It  is  uncertain 
whether  this  refers  to  Koops’  process,  but  in  the 
Magazine  for  October,  1810.  there  is  a letter  stating  that 
“paper  made  from  old  paper  re-in  inufactured  was  found 
so  unfit  for  use,  that  it  is  presumed  the  manufacture  has 
entirely  cioised.  The  buil  lings  used  for  it,  somewhere 
about  Rotherhithe,  were  all  sold.” 

The  latest  attemnt  which  we  shall  notice  is  that  made 
by  the  celebntcd  William  Cohbett.  In  1828  that  author 
gave  to  the  world  his  amusing  “ Treatise  on  Cobhett’s 
Corn,”  a bonk  which  was  written  partly  with  the  object 
of  showing  howto  “ drive  the  accursed  soul-degrading 
potato  out  of  the  land,  into  which  it  never  ought  to  have 
come,”  and  to  substitute  for  it  the  Indian  corn  or  maize. 
Amongst  the  various  uses  to  which  that  cereal  can  be 
applied,  Cohbett  instances  the  manuficture  of  paper 
pulp;  and  to  show  that  he  i.s  not  merely  theoretical  he 
causer!  some  paper  to  be  tnaniif lotured  from  the  stalks, 
and  used  it  for  printing  the  title  page  and  contents  of 
his  book.  The  quality  is  very  fair,  and  the  shade  of 
colour  corresponds  to  that  now  known  as  “ toned,”  but 
the  uniformity  of  the  texture  is  impaired  by  the  presence 
of  small  fragments  of  epidermis.  It  does  not  appear 
from  Cobbi’tt's  book  who  the  maker  was,  and  no  bints 
ai'c  given  as  to  the  proce.ss  by  which  it  was  produced, 
but  a writer  in  the  Mechanics'  Magazine  of  September 
2()tb,  188  f (vol.  xxi.  p.  426),  states  that  it  was  made  by 
a Mr.  Rowland.  It  is  said  that  Cohbett  employed  the 


same  kind  of  paper  for  printing  a number  of  his 
“ Political  Register,”  but  we  have  not  been  able  to 
verify  this  statement. 


MANCHESTER  MILDEW. 

The  Manchester  Chamber  of  Commerce  has  just 
received  a letter  from  the  Shanghai  General  Chamber 
of  Commerce  respecting  “ mildewed  shirtings,”  which 
will  probably  open  the  eyes  of  those  concerned  in  the 
matter  to  the  fact  that,  after  all,  honesty  is  perhaps  the 
best  policy,  and  that  there  is  a point  beyond  which 
swindling  cannot  be  carried  without  its  evil  effect 
recoiling  on  its  authors.  The  chairman  of  the  Shanghai 
Chamber,  writing  on  the  17th  of  December,  1872,  calls 
attention  to  the  widespread  deterioration  by  mildew  of 
cotton  piece  goods  imported  to  China  from  Manchester. 
The  losses  from  this  cause  have  for  some  time  heen  very 
large,  but  towards  the  end  of  1871  parcel  after  parcel  of 
gray  shirtings,  principally  if  not  wholly  consisting  of 
second  and  lower  qualities,  were  rejected  by  tbe  Chinese 
buyers  as  “spotted,”  and  during  the  past  year  the  evil 
has  become  so  general  that,  in  September  last,  it  was 
estimated  that  75  per  cent,  of  the  entire  stock  of  gray 
shirtings  and  T-cloths  in  Shanghai  were  unmerchantable 
as  sound  goods.  The  trade  was  in  fact  completely  dis- 
organised. The  cause  of  the  deterioration  is,  there  is  I 
strong  reason  to  believe,  owing  to  tbe  use  of  “size”  in 
undue  quantity  and  of  a nature  deleterious  to  the  fabric 
employed  to  work  up  inferior  cotton,  and  to  increase  the  j 
weight  of  the  cloth.  The  results  of  the  extensive  j 
importations  of  unsound  goods  into  China  are  that 
large  quantities  of  cloth  are  forced  off  at  reduced  and 
irregular  prices,  by  which  means  the  tone  of  the  market 
is  lowered,  and  the  value  of  even  sound  goods  is 
depreciated.  Bales  are  no  longer,  as  was  once  the 
case,  accepted  unopened  on  the  faith  of  the  sample, 
but  the  wrappers  have  to  be  cut  into  in  order  , 
that  the  condition  of  every  package  may  be  ascertained,  j 
The  inconvenience,  delay,  and  loss  arising  from  this  I 
practice  is  obvious.  The  trouble  and  waste  of  time  en-  J 
tailed  by  the  necessit}’’  of  minute  inspection,  the  frequent  jfj 
re-sales  of  rejected  parcels,  and  the  uncertainty  as  to 
the  completion  of  any  sale  until  full  examination  of  the 
contents  of  the  packages  has  been  made,  all  represent  a 
positive  burden  on  the  trade.  The  destruction  of  the 
packages  is,  moreover,  a loss  to  the  native  merchant,  who 
can  never  again  pack  his  goods  so  securely  for  inland 
transport.  More  important,  perhaps,  than  all  is  the  fact 
that  the  confi.dence  of  native  dealers  and  merchants  in 
foreign  goods  is  shaken;  for  they  are  no  longer  sure  of 
carrying  their  purchases  to  the  end  of  a long  journey  m 
a merchantable  condition.  Such  general  want  of  confi- 
dence in  the  soundness  of  foreign  cotton  goods  must 
tend,  it  is  urged,  to  render  them  unpopular  among  the 
Chinese,  and,  considering  that  foreign  imports,  though  | 
cheaper,  have  great  diffioult}%  even  under  favourable 
circumstances,  in  competing  with  the  more  durable 
native  manufactures,  the  trade  is  not  in  a position  to 
bear  any  adilitional  burden.  Although,  therefore,  the 
first  los.scs  from  mildew  fill  upon  the  importing  mer- 
chant, while  the  manufacturers  appear  to  escape  alto- 
gether, yet  such  an  unequal  distribution  of  the  respon- 
sibility cannot  continue,  if  for  no  better  reason  th  m that 
the  magnitude  of  the  lo.sses  will  soon  put  it  beyond  the 
power  of  the  merchants  to  bear  them,  were  they  ever  so  > : 
willing.  The  result  will  therefore  ultimately  affect  the  j 
Manchester  m mufacturers  as  seriouslj'  as  the  China 
merchants,  and  the  latter  urge  the  Manchester  Chamber 
of  Commerce  to  join  with  them  in  a strict  investigation 
into  the  circumstances,  with  a view  of  putting  an  end  to 
“a  crying  evil  affecting  not  only  the  interests  of  the 
most  important  branch  of  British  industry,  but  also  the 
honour  and  reputation  of  Briti.sh  commerce.”  That  it 
should  be  f mnd  necessary  to  address  this  remonstrance 
to  such  a city  as  Manchester  is  not  the  least  distressing 
part  of  the  affair. — Pall  Mall  Gazette. 
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' “ WtlOLESOME  HOUSES." 

Writing  to  the  Times  a short  time  back,  Mr.  G.  Jen- 
; nings  makes  the  following  valuable  and  practical  re- 
marks: — “Ventilation,  to  be  certain  and  perfect,  should 
) he  natural — independent  of  doors  or  windows,  tight-fit- 
' ting  or  otherwise,  and  on  no  account  should  external  air 
I he  admitted  through  ‘ cold  air  gratings,’  or  warmed 
over  and  over  again  by  hot-water  pipes.  The  source  of 
i supply  should  be  the  purest  attainable,  and  as  well  known 
I as  the  gas  or  water  supply,  but,  unlike  either,  impossible 
, of  derangement,  requiring  no  thought  or  attention,  day, 
night,  or  season. 

' “As  this  perfect  ventilation  can  he  insured  without 
; chilling  influences,  without  expensive  or  complicated 
arrangements,  and  with  a saving  to  the  country  annually 
of  thousands  of  tons  of  coal  that  are  now  burnt  waste- 
' fully,  giving  no  returns  whatever,  I trust  you  will  grant 
( me  the  space  to  make  this  apparent ; but,  before  doing 
' so,  as  fireplaces  and  chimneys  are  the  natural  vents  of 
' all  rooms,  and  necessary  to  the  cheerful  open  fire — one 
of  the  delights  of  an  English  home — I would  desire  to 
say  a few  words  in  relation  to  both. 

“ One  of  the  first  authorities  on  chimneys  about  a 
century  since  was  Count  Romford,  who  did  much  to  im- 
prove them  by  reducing  the  throat  immediately  over  the 
fire.  He  diminished  the  draught  from  the  then  ill-fitting 
doors  and  windows,  which  our  forefathers  endeavoured 
to  counteract  by  the  interposition  of  folding  screens  and 
high-backed  settles.  In  a published  work  by  the  Count 
it  is  asserted  that  90  per  cent,  of  heat  passes  wastefully 
away  up  every  chimney,  leaving  only  10  per  cent,  for 
radiation  into  the  room. 

“ I have  never  heard  this  estimate  even  questioned  ; 
but,  allowing  that  we  now  get  (owing  to  improvement 
in  stoves)  25  per  cent,  of  the  radiated  heat  in  the  imme- 
diate neighbourhood  of  the  fire,  76  per  cent,  of  heat  still 
passes  wastefully  away ; in  other  words  we  expend  32s. 
on  a ton  of  coal  to  get  8s.  worth  of  doubtful  heat.  Com- 
pare this  fearful  waste,  this  total  loss,  with  the  economy 
practised  in  our  manufacturing  districts. 

“ The  first  thought  and  duty  of  an  engineer  is  to  get 
from  the  boiler  that  may  be  planned  or  fixed  under  his 
direction  the  greatest  possible  amount  of  steam  with  the 
smallest  amount  of  coal ; nothing  is  wasted  ; everything 
IS  utilised,  even  the  exhausted  steam  is  employed  to  heat 
the  feed  water,  rather  than  lower  the  pressure  within  the 
boiler  by  pumping  in  cold. 

“Now,  if  it  be  desirable,  on  the  score  of  economy,  to 
heat  the  feed  water  necessary  to  a boiler,  surely  it  is 
equally  desirable  as  regards,  not  only  economy,  but 
health  and  comfort,  that  the  air  necessary  to  a room 
should  be  warmed  before  admission.  This  I do,  and 
this  for  12  }’ears  I havm  done,  by  the  following  arrange- 
ment, which  requires  ‘ no  thought  or  attention  day, 
night,  or  season.’ 

“Over  any  fireplace,  in  an  old  house  or  a new  one,  I 
fix  a terra  cotta  chamber,  having  a throat  or  passage 
through  it  for  the  escape  of  smoke  and  vitiated  air.  The 
terra  cotta  chamber  is  six  inches  deep,  strongly  made, 
and  of  a size  sufficient  to  cover  the  whole  of  the  fireplace 
opening,  and  to  take  a 4.)  inch  bearing  on  the  front,  back, 
and  side  w,alls,  finishing  fair  with  the  front  of  the 
chimney  breast. 

“The  chimney  I employ  is  circular  in  form,  10  inches, 
as  a rule,  in  diameter,  enclosed  in  a square  case  14  and 
in  some  cases  16  inches  square,  both  being  of  terra  cotta, 
expressed  through  a die  at  one  operation,  like  common 
drain  pipes,  and  then  cut  to  convenient  lengths  for  use- 
some  square,  others  bevelled,  to  enable  the  bricklayer  to 
take  the  flue  in  any  required  direction.  With  these 
flues  I form  the  chimney',  commencing  at  the  chamber 
flxed  over  the  fireplace,  and  terminating  at  any  point 
between  the  eaves  and  ridge  of  the  building.  Above  this 
point  the  chimney  is  continued,  and  completed  with  plain 
terra  cotta  pipes,  enclosed  in  brickwork  in  the  usual 
manner.  At  the  level  at  which  the  air  chamber  flues 


terminate  I fix  in  the  external  wall  an  air  brick  of  a size 
proportioned  to  the  requirements  of  the  room,  hall,  ward, 
or  other  enclosed  space,  and  from  this  source,  or  from  a 
specially  constructed  air  main,  the  fresh  air  flows  down 
the  space  round  the  smoke  flue  into  the  terra  cotta 
chamber  covering  the  fire,  then  up  to  and  through 
openings  formed  by  preference  on  either  side  of  the 
chimney  breast,  as  near  to  the  ceiling  as  the  cornice  will 
permit. 

“ The  success  of  the  arrangement  I have  attempted  to 
describe  is  now  beyond  dispute.  Thousands  of  chimney's 
as  I write  are  warming  the  fresh  air  as  it  passes  to  supply 
the  exhaust  within  the  rooms  they  are  connected  with, 
raising  thA  temperature  from  32  to  61  degrees,  thus 
utilising  the  heat  that  inordinary  chimneys  passes  waste- 
fully awgy,  thechimney  shaft  being  to  the  room  what  hot- 
water  pipes  are  to  a vinery  or  conservatory',  with  this 
difference,  that  the  supply  is  always  fresh  and  continuous 
for  hours  after  the  fire  is  out,  the  circulation  being  of 
course  less  rapid  and  temperature  lower  as  the  chimney' 
cools.  The  arrangement  also  secures  ventilation,  with 
or  without  fire  or  light,  and  perfect  joiner’s  work  tends 
to  increase  the  supply  and  circulation  of  fresh  air." 


NEW  GAS  COMPANY. 

A new  gas  company  is  now  attracting  considerable 
attention.  Its  object  is  to  produce  from  water  a gas 
capable  of  lighting  and  heating.  The  patents  under 
wbioh  the  process  is  to  be  carried  on  are  those  of  Mr. 
Ruck.  A practicable  model  gas  manufactory  has  been 
built  at  Battersea,  and  experiments  have  been  there 
exhibited  of  the  working  of  the  process.  Steam  is 
decomposed,  by  highly-heated  coke  or  charcoal,  into 
free  hydrogen,  mixed  with  carbonic  oxide  and  carbonic 
acid  gases,  and  some  sulphurretted  hy'drogen,  which  last 
is  separated  from  the  gas,  but  the  carbonic  gases  remain, 
unless  when  the  carbonic  acid  is  removed  bv  the  help 
of  caustic  soda.  The  resulting  gas  is  to  be  used  for 
heating  purposes  only,  as  hydrogen  gas  in  burning  gives 
little  light  but  much  heat.  But  the  gas  is  also  to  be 
converted  into  gas  for  illuminating  purposes  by  being 
charged  with  petroleum  vapour,  which  is  said  to  form, 
with  the  hydrogen,  a more  or  less  permanent  combina- 
tion, and  a rich  hydro-carbonaceous  gas,  yielding  a 
light  equal  to  16'6  candles,  burning  120  grains  of  sperm. 
The  heating  gas  and  the  gas  for  light  must  either  be 
separately  prepared  and  distributed  in  two  separate  sorts 
of  pipes,  or  else  provision  must  be  made  for  carburetting 
the  gas  at  every  point  where  it  is  to  be  us 'd. 
Either  plan  appears  open  to  grave  objections.  The 
decomposition  of  water  or  steam  by  highly-heated 
carbonaceous  substances  into  hydrogen  and  oxy'- 
carbonaceous  gases  is  not  new.  Some  account  of  what 
has  been  done  apipeared  in  a former  number  of  this 
Journal  (May  6,  1859).  Of  the  various  attempts  that 
have  been  made,  the  most  successful  was  that  of  Mons. 
Gillard,  who  produced  hydrogen  gas  from  sii|ier-heated 
steam,  and  utilised  it  for  lighting  pur[)oses  by  igniting  it 
under  a cap  of  fine  platinum  wire  gauze.  ’Phis  cap  was 
rapidly  raised  to  a white  heat,  and  diffused  an  intense  white 
light.  An  objection  urged  against  the  new  gas  is,  that 
the  fuel  required  to  generate  the  steam  woubl  produce 
directly  as  niuch  or  more  heat  than  can  be  obtained  by 
combustion  of  the  gas.  How  far  this  objei  tion  is  valid 
can  only  bo  decided  by  practical  experience.  The 
great  difficulty  is  the  carburetting  process,  and  if  the 
new  company  have  got  over  that,  they  will  have  con- 
ferred upon  the  public  a vimy’  serious  benefit,  by  render- 
ing it  independent  of  the  fluctuations  of  the  coal  supply 
and  the  vagaries  of  coal  owners. 


A drop  of  an  alcoholic  extract  of  Brazil  wood 
produces  on  flour  adulterated  with  alum  a greyish  blue  or 
greyish  violet  spot. 
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NATIVE  GUANO  COMPANY, 

Two  reports  have  lately  been  made  to  the  Metropolitan 
Board  of  WurliS,  by  Mr.  Bazalgette  and  Mr.  Keates. 
relative  to  the  experimental  operations  of  the  company 
at  Crossness.  The  commercial  and  financial  results  are 
treated  by  Mr.  Bazalgette,  and  the  chemical  and  sanitary 
considerations  the  report  of  Mr.  Keates  discusses.  Be- 
tween the  27th  of  August  and  the  30th  of  November,  the 
time  allowed  tor  the  investigation,  11,672,737  gallons  ol 
sewage  were  experimented  upon,  being  about  l-343rd 
part  of  the  average  flow  of  sewage  discharged  at  Cross- 
ness, and  1- 686th  part  of  the  sewage  of  London.  The 
quantity'  of  A.  B.  C.  mixture  used  in  tlm  shape  of  alum, 
clay,  charcoal,  lime,  and  blood,  amounted  to  166  t<ms  11 
cwt.  Iqr.  131bs.  ; and  the  sewage  treated,  assuming  it  to 
produce  100  grains  to  the  imperial  gallon,  71  tons  8 cwt. 
3 qrs.  16  lbs.,  making  a total  of  211  tons  3 cwt.  1 qr.  1 lb., 
giving,  in  the  shape  of  dried  residue,  called  native  guano, 
133  tons  7 cwt.  11  lbs.  There  was  also  in  the  tanks  the 
equivalent  of  8’34  tons  of  guano.  The  total  expenditure 
amounted  to  £895  3s.  3d.  This  gives  the  cost  of  manu- 
facture at  £6  6s.  Id.  per  ton,  exclusive  of  rent,  interest 
on  capital,  ami  other  incidental  items. 

About  80  tons  of  the  deposit  were  sent  across  the  river 
to  Messrs.  Sillars,  to  mix  w ith  fish  manure.  Two  or  three 
tons  of  it  were  pjut  upon  a small  quantity  of  land  rented 
by  the  company  at  Crossness ; about  ten  tons  remained  in 
a wet  state  banked  up  upon  the  ground,  about  40  tons, 
in  a dried  state,  w'ere  in  the  comjiany’s  sheds,  and  a few 
tons  were  sent  away  in  small  quantities  as  sainples ; but, 
with  the  exception  of  a few  shillings,  say's  i\lr.  B .z  dgette, 
the  company’s  books  show'ed  no  returns  in  the  shape  of 
sale  of  manure. 

As  to  the  chemical  part  of  the  question,  there  were 
three  points  to  be  considered  : — The  effect  of  the  treat- 
ment of  the  sewage,  by  the  A.  B.  C.  process  as  a means 
of  clarification  and  defecation  ; the  posibility  of  com- 
pleting the  preparation  of  the  manure  without  creating 
offensive  effluvia,  which  might  prove  a nuisance  to  the 
surrounding  neighbourhood  ; the  value  of  the  manure 
produced  from  the  pirecipitated  solid  matter. 

On  these  three  ]ioints  the  conclusions  of  I\Ir.  Keatcr 
were: — That  the  efllm  nt  water  was,  on  the  whole,  very 
good.  The  A.  B.  C.  treatment  so  far  clarified  and  de- 
fecated the  sewage  that,  looking  solely  to  the  physical 
condition  and  chemical  composition  of  the  water  pro- 
duced at  Crossness,  it  was  in  a fit  state  to  be 
admitted  into  any'  ordinary  river  without  producing  a 
dangerous  degree  of  jrollution.  It  was  however  remarked 
that  the  extremely  dilute  state  of  the  sewage  from 
incessant  rain  made  these  results  not  entirely  conclusive. 
During  the  ]ireparation  of  the  manure,  im-luoing  the 
storing  of  the  moist  cakes  of  mud  from  the  pr  ocess,  ami 
the  final  diying  in  the  drying  cylinder,  no  offensive 
effluvia  were  emitted,  and  taking  the  expirience  of 
Crossness  as  a guide,  it  appears  that  the  A.  B.  C.  process 
may’  be  carried  on  up  to  the  completion  of  the  manure 
for  the  market  without  producing  any  nuisance. 

The  value  of  the  manure,  Mr.  Keates  considered  a 
question  lor  practical  experiment  rather  than  chemical 
analysis,  brrt  on  the  whole  he  stated  that  in  his  opinion 
it  could  nut  be  estimated  as  above  20s.  per  ton. 


In  order  to  render  moulds  of  plaster  or  gutta- 
percha used  ir)  electrotyping  cimductiog,  tlic  use  of  a solution 
ot  1 giamiiie  silver  nitrate,  2 giammes  wafer,  2'5  gramme.s 
ammiitiia  (sp.  gr.  0 96),  and  3 graimnes  ab.'^okrte  .ilculml,  is 
recomim  nded  ; betore  ilie  coat  is  quite  dry,  it  is  exposed  to  a 
curreut  ot  sulpburethd  hydrogen. 

During  the  year  1872,  1,179,133  hale.s  of  cotton 

weie  shippi  d Iroiu  the  three  ports  of  I lombay,  Kurrarhee,  and 
Carwar,  against  1,168,407  bales  in  1871.  It  is  e.-timatecl  that, 
ini'lusive  of  i.ative  Mates,  about  tlitee  luillioiis  ot  acres  were 
hist  year  uuder  cotton  cullivaiiou.  against  three  and  tbree- 
bnarter  millions  in  the  ju'cvious  year. 


PERUVIAN  PETROLEUM. 

The  northern  coast  of  Peru  has  important  deposits  of 
mineral  oil,  in  the  department  of  Piura,  which  is 
bounded  on  the  north  and  north-east  hy  the  republic  of 
Ecuador,  and  the  centre  is  situated  a little  to  the  south 
of  Tumbez,  in  the  pjrovince  of  Ayavaca.  The  workings 
have  not  as  yet  acquired  the  importance  which  seems 
destined  for  them,  as  only  four  wells  have  been  opened. 
The  petroleum  extracted  amounts  to  about  3,000  gallons. 
Mr.  Larkin,  a citizen  of  the  United  States,  is  the  director 
of  the  works,  representing  a society  whose  head-quarters 
are  at  New  York,  but  which  was  organised  in  virtue  of 
a concession  made  by  the  authorities  of  Piura.  The 
charter,  however,  has  y et  to  be  confirmed  at  Lima,  so 
that  this  new  branch  of  industry  cannot  attain  the 
dimensions  intended  until  this  formality  has  been  com- 
pleted. 

The  mineral  oil  is  to  he  found  in  other  places,  and 
varies  greatly  in  depth.  Sometimes  it  is  to  he  found  near 
the  surface ; at  others  it  is  necessary  to  dig  for  some  five 
hundred  feet.  The  district  which  is  crossed  cimsists  of 
sand,  altetnating  with  beds  of  pebbles.  These  are 
recent  deposits.  Layers  of  sandstone,  of  potters’  clay, 
ami  schist  succeed  them  ; these  are  occasionally'  inter- 
rupted by  chalky  substances.  All  these  rocks  are  friable 
— they  crumble  on  exposure  to  the  air  The  stratifi- 
cation is  very  regular;  they  are  generally  towards  the 
south-east,  at  an  angle  of  about  ten  degrees. 

The  pietroleum  seems  to  come  from  the  schist,  w'hich 
is  full  of  fossils,  but  the  geological  formation  to  w’hich 
they  belong  has  not  been  determined. 

There  are  certain  differences  between  the  mineral  oils 
of  Tumbez  and  Pennsylvania.  The  former  does  not,  so 
to  sjDeak,  give  any  paraffin,  but  yields,  by'  distillation, 
more  than  sixty  per  cent,  ot  kerosene,  and  about  twenty- 
five  per  cent,  of  a heavier  oil  for  machinei-y'  ; of  the 
fifteen  per  cent,  remaining  the  principal  portion  is  tar, 
the  proportion  of  oil  of  naphtha  being  unimportant. 

The  exploratinns  are  situated  near  the  sea,  which  is 
always  calm  here.  The  workmen  are  Indians,  and  they 
earn  about  half- a- crown  a day'.  Hitherto  the  petroleum 
has  not  been  refined,  but  a factory  has  been  erected, 
which  will  begin  to  w'ork  as  soon  as  the  company’s  title 
has  been  secured.  The  price  of  the  raw  oil  when  shipped 
J cannot  yet  be  determined.  Mr.  Larkin  nrofesses  to  have 
deliverid  his  merchandise  in  London  at  £1  per  forty 
gallon  cask.  Two  cargoes  have  been  sent  to  England 
and  a third  to  Australia.  The  kerosene  is  w'orth  half-a- 
ero wn  a gallon,  with  a tendency  to  depreciation. 

If  the  coast  of  Tumbez  is  as  rich  in  petroleum  as  is 
supiposed;  it  will  furnish  the  Pacific  repuMics  with 
mineral  oil;  it  will  support  Australia,  and  will  be  able  to 
dispute  the  sale  of  the  proceeds  of  Pennsylvania  and 
Canada  in  the  mai  kets  of  Great  Britain  and  California. 
■ — Annalcs  du  Coinmei  ce  Hxiericur. 


COERESPOII  DENGS. 


ECONOMY  IN  THE  CONSUMPTION  OF  COAL. 

Sir, — Finding  the  Society  of  Arts,  in  the  interest  of 
the  public,  are  actively  seeking  the  means  of  economising 
the  consumption  ot  fui  1 in  the  shape  of  coals,  I take  this 
0]iportunity  of  iritorming  you  that,  having  long  been  of 
Opinion  that  common  white  chalk  would  prove  a valuable 
heat  laiscr  and  retainer,  and  would  to  a considerable 
extent  sav'e  the  consumption  of  coal,  I commenced  some 
( xperimenfs  witti  my  steam  bofiers  some  y'eais  ago,  but 
the  prejudice  of  my  engineer  and  stokers  prevented  any 
success  W'orth  speaking  of.  Within  these  last  tew  w'eeks, 
however,  1 have  commenced  my  experiments  anew',  and 
have  succeeded  perfectly  in  making  a saving  of  nearly' 
25  per  cent,  in  coal. 
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For  the  various  purposes  of  my  business  I employ  two 
thirty  horse-power  boilers,  which  are  kept  up  from  twelve 
to  sixteen  hours  every  day  at  a pressure  of  forty  pounds 
of  ste^im  to  the  square  inch.  To  accomplish  this  I have 
been  for  some  years  past  compelled  to  consume  weekly 
; eight  tons  of  coals ; since  I have  commenced  with  chalk 
[ and  coals  I have  been  able  to  raise  the  same  amount  of 
: steam  with  six  tons  of  coals  and  one  ton  of  chalk,  the 
! coals  costing  36s.  per  ton  (Welsh)  and  the  chalk  9s.  per 
ton,  thus  saving  on  this  small  consumption  £3  3s.  per 
j week,  or  nearly  25  per  cent.  I can  find  nothing  objec- 
tionable or  detrimental  in  this  use  of  chalk  ; on  the  con- 
j trary,  I find  it  a great  preventer  and  consumer  of  smoke, 

I and"  that  the  patent  fire-bars  I use  are  kept  clear  from 
) clinkers ; and  the  chalk,  when  contracted  into  lime,  is 
' not  useless,  but  makes  fair  limewash  for  walls,  stables, 

I and  passages,  and  is  undoubtedly  a good  disinfectant  if 
consigned  to  the  dust-bin.  The  chalk  requires  only  a 
little  extra  care  in  stoking.  For  domestic  purposes  I feel 
satisfied  it  will  prove  highly  useful,  especially  in  kitchen 
ranges,  large  close  stoves,  or  any  kind  of  furnace,  the 
only  drawback  for  use  in  the  dwelling  house  that  might 
arise  would  be  the  probable  spilling  of  any  of  the  lime  on 
the  carpets  in  removing  the  ashes,  and  this,  of  course,  a 
little  care  wmuld  prevent. 

From  the  intense  heat  the  chalk  gives  off  in  consump- 
’ tion,I  am  satisfied  for  locomotive  engines  it  would  prove 
1 an  enormous  benefit,  reducing  the  weight  of  luel  to  be 
, carried,  and  preventing  the  suffocating  smoke  from  the 
furnace  we  all  occasionally  suffer  from  in  railway 
I travelling.  These  remarks  will  also  apply  to  the  heating 
I of  gas  retorts  and  sea-going  steam  vessels,  and,  indeed, 
in  almost  all  instances  where  fire  is  the  great  active 
principle. 

I I have  two  furnaces  at  work  daily  at  my  factory,  No. 

1 8,  Finsburj'-place  North,  near  Finsbury-squ  ire,  where  I 
' shall  be  happy  to  show  the  operation  to  yourself,  fi  lends, 
or  anj'  memlser  of  the  Society  of  Arts,  between  the  hours 
I of  ten  in  the  morning  and  four  in  the  aftei  noon,  and  shall 
be  glad  to  afford  any  explanation  or  information  that 
I may  be  required. 

1 I think,  Sir,  you  will  admit  that  at  no  time  has  this 
j subject  been  more  important  than  the  present,  wdien  the 
; price  of  coal  has  risen  more  than  cent,  per  cent.,  wdth  a 
short  supply  from  the  pits.  I believe  the  plan  may  be 
of  importance  enough  to  the  public  to  obtain  for  me  the 
Society’s  gold  medal,  which  I should  greatl}''  prize  if  I 
were  considered  worthy  to  receive  it,  for  mj’  application 
I as  a substitute  for  coal  of  an  abundant  and  easily  obtained 
; substance.  I am,  &i\, 

j Geo.  Battv. 

15  and  16,  Pavement,  Finsbury,  Dec.  20tli,  1872. 


GENERAL  NOTES. 



Technical  School  for  Edinburgh. preliminary 
meeting  .if  pci'Mins  favourable  to  the  e.'itablishmeut  of  a tee.b- 
nical  schiml  in  Edinbui  gh  has  been  held,  under  the  presideiiey 
of  tbe-Loid  Provo.st.  Resolutions  were  adopted  to  the  effect 
that  such  a school  was  de.sirable.  and  that  a poi  tiun  of  the 
surplus  funds  of  Heriot’s  Hospital  might  very  properly  be 
f set  apart  for  its  maintenance.  A committee  was  appointed 
I to  prosecute  the  matter. 

I Cultivaticn  of  Coffee  in  Ceylon. — The  total  v.alue  of 
j coffee  from  Ceylon  in  1837  was  estim.ated  at  500,000  dols., 
j and  in  18i0  the  export  was  over  94,000,0001bs.,  worth  fully 
1 ; o.Ot  0, too  dols.  Within  the  lust  15  years  the  number  of 
p r I an  oTis  has  increased  from  404  to  1,004;  and  the  extent 
of  land  cultivated,  from  80.000  to  200.000  acres,  which  is 
I exti  -.ive  of  the  coffee  cultivated  by  the  natives  in  their 
p i IS,  estimated  to  cover  50,000  acres.  There  are  now 
! 1,'  U w..rking  plantations,  requiring  200,000  Coolies  to  cul- 
i tivu  . and  gaiher  ttiecrops,  and  worth  for  the  land, machinery, 

' and  ' took,  not  less  than  35,000,000  dols. 


Australian  Patent  Office.  — We  learn  from  the 
Australian  Mechanic  that  the  Patent  and  Registration 
offices  at  Victoria  are  to  be  united.  The  scheme  has 
been  for  some  time  under  consideraiion,  but  it.  has  now  been 
carried  into  effect  by  the  Hon.  J.  W.  Stephen,  the  present 
Attorney-General.  The  bill  for  uniting  the  offices  is  now 
before  the  Upper  House. 

Progress  ef  Gas  Lighting  in  New  South  'Wales.— 
During  1872  another  town  in  this  colony  has  beeu  lighted  with 
gas.  It  is  over  20  years  since  Sydney,  the  metropolis,  was 
lighted;  it  is  ten  years  since  "West  Maitland  was  lighted ; 
and  five  years  since  Newcastle  was  lighted  ; and  now 
Bathurst,  which  is  the  largest  inland  town,  and,  being 
situated  in  the  centre  of  a large  mineral  district,  is  rapidly 
rising  in  importance.  The  works  are  the  property  of  the 
engineer  of  the  Australian  Gaslight  Company,  Sydney,  and 
are  constructed  to  supply  at  present  about  30,000  cubic  feet 
per'day.  They  have  been  erected  under  the  superintendence 
of  Mr.  J.  Anderson  Ward,  a son  of  the  owner.  An  Act  of 
Parliament  has  been  obtained.  The  town  was  lighted  for 
the  first  time  on  the  13th  of  May  la.st,  and  the  event  was 
celebrated  by  a public  dinner  given  by  the  proprietor.  A 
company  has  been  formed  to  light  Parramatta,  another 
small  town.  An  Act  has  been  passed,  and  the  works  are  now 
in  progress. — Journal  of  Gas  Lighting . 

Self-working  Ship  Ventilation  and  Ship  Pumginp.— 
An  invention  of  great  advantage  to  ships  has  been  success- 
fully tried  at  Plymouth.  Foul  water  and  foul  air  in  the 
lower  part  of  the  ship  are  both  pumped  out  by  the  mere  n.U- 
ing  of  the  ship.  Two  iron  cylinders,  connected  below  by  a 
tube,  are  placed  one  on  each  side  of  the  vessel.  From  each 
cylinder  a pipe  de.'Cends  into  the  air  or  water  that  is  to  be 
pumped  out,  and  a similar  pipe  rises  as  an  outlet  above.  I he 
cylinders  are  tilled  with  quicksilver,  and  being  connected 
below,  as  already  slated,  each  roll  of  the  ship  produces  an 
alternate  rise  .and  fall  of  the  quicksilver,  creates  thereby  .a 
vacuum,  into  which  the  bilge-water  rushes,  and  is  pumped 
out  at  the  vent  in  a continuous  stream.  T hecylinders  which 
expel  air  are  filled  with  water  ; but  their  action  is  the  same  as 
here  described. — Builder. 

Paper  Wheels. — We  learn  from  the  monthly  scientific 
paper  in  Chambers' s Journal  that  these  are  inade  by  treating 
waste-paper,  or  papji-r-pnlp,  or  vegetible  fibre  with  chloride 
of  zinc,  and  subjecting  it  to  pressure,  whereby  it  becoines 
hard  and  tnugli.  The  hardness  and  toughness  may  be  varied 
according  to  the  .strength  of  the  bath  of  zinc  so  utimi,  and 
the  material  produced  will  be  flexible  as  leather,  or  riitid  as 
Wood.  It  takes  colour  readily,  and  cinbc  used  as  tloor-cloth ; 
it  is  a substitute  for  leather,  both  soles  and  uppers;  cau  be 
fashioned  into  gas-pipe.s,  handles  fur  whips,  for  .saw.s,  and 
many  kinds  of  tools ; into  buttons,  combs,  pulleys,  und  so 
forth,  and  into  large  sheets  for  roofing.  It  promises  to  be 
useful  for  ornamental  purpose.-  ; perhaps,  tor  coats  and 
trousers;  and  paper  already  mannfar.nired  may  be. toughened 
by  being  pa.ssed,  unsized,  tbrungli  the  chloride  of  zinc  bath. 

Means  for  Colouring  Parafine,  &c.,^  black. — The 
Frankfort  Juhresbericht  des phgsikalischen.rcrcincso.o-a\a.n\s 
the  following  curious  note: — -‘Fora  long  time  past  mauu- 
facturers  of  candles,  wax,  steariue,  or  purafiue,  asthe  case  may 
be,  have  been  trying  to  discover  a lueams  for  colouring  them 
a deep  black  (wilh  a view  to  special  occasions,  such  as  tuueral 
ceremonies)  Viy  a simple  rnetliod  so  as  at  ihe  same  time  not  to 
injure  the  tiriiliaiiey  of  their  light.  The  result  can  now  be 
attaiMcd  by  melnt'g  the  substances  comiio.-ing  the  candles 
into  a vessel  eontaii.ing  peeled  and  biui.sed  nuts  of  Anarca- 
dium  {Anarcadium  Orientale).  ubero  tiny  are  to  be 
allowed  to  direst  for  a few  minutes.  This  fruit  contaitis  a 
liquid  vegetable  oil,  of  a black  colour,  wbii  h unites  itself 
intimaiely  "i'h  the  matter  of  wbicb  the  caudles  are  formed 
without  prejudicing  their  powers  of  illumination.” 

Tasmanian  Iron,— Experiments  in  smelting  the 
Tasmanian  irmi  oie  from  the  Ilfracombe  beds  have  been 
successfully!  made.  The  iron  is  said  by  coiiqietent  judges 
to  be  equal  I"  any  produced  in  Eui  O[ie.  A ^small  bell  vvas 
cast,  and  is  now  on  view  at  the  Exhibition.  The  remainder 
Ilf  the  ore  was  run  in  prepared  pig  moulds  weighing  about 
Icwt.  281b.  each,  and  one  “ sow”  of  about  3c«t.  Au  in- 
fluential company  has  got  a lease  of  a large  tract  of  the  iron 
Country,  and  smelting  operations  will  be  begun  without 
&Ao.y.— Melbourne  Age. 
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NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  he  obtained 
at  the  office  of  the  Societj". 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Census  of  Victoria,  1871.  Part  4,  Religions  of  th® 
People ; and  part  5,  Education  of  the  People. 

The  Journal  of  the  London  Institution.  Vols.  1 and 
2,  1871  and  1872.  Presented  by  the  Institution. 

Report  of  a Grand  Banquet  given  to  David  Chinery, 
Esq.,  F.R.G.S.,  late  Charge  d’ Affaires  of  the  Republic 
of  Liberia. 

Our  Seamen;  an  Appeal,  by  Samuel  Plimsoll,  M.P. 
Presented  by  the  author. 

The  Antiquary.  Vol.  2.  Presented  by  F.  W.  Monk. 

Gemeinnukige  Wochenschript.  Vol.  22,  for  1872. 

Dulwich  College  and  the  Endowed  Schools  Commis- 
sioners. By  John  R.  Adams.  Presented  by  the  author. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — ■ 

Februaky  19. — ‘‘On  the  Virginias;  their  Agricultural’ 
Mineral,  anu  Commercial  Resources.”  By  Major  Hotch- 
kiss, late  C.S  A.,  engineer  in  charge  of  the  survey  of 
Virginia  by  the  Washington  and  Lee  University.  On 
this  evening  Sir  Antonio  Brady  will  preside. 

February  26. — Discn.ssion  on  Lieut.-Colonel  A. 
Strange’s  paper,  ‘‘On  Ships  for  the  Channel  Passage,” 
adjourned  from  Wednesday,  the  12th.  On  this  evening 
Vice-Admiral  Erasmus  Ommanney,  C.B.,  F.E.S.,  will 
preside. 

March  5. — “ On  Gas-lighting  by  Electricity,  and 
Means  for  Lighting  and  Extingui.sbing  Street  and  other 
Lamps.”  By  W.  Lloyd  Wise,  Esq. 

March  12. 

March  19. — “On  Certain  Improvements  in  the  Manu- 
facture of  Printing  Types.”  By  J.  R.  Johnson,  Esq. 


INDIA  COMMITTEE. 

A Conference  will  be  held  this  evening  (Friday), 
February  14th,  at  eight  o’clock,  when  Mr.  J.  H. 
Stocqueler  will  open  the  di,scussion  with  a further 
paper,  supplementing  the  previous  one,  “On  the 
Progress  of  India  during  the  last  fourteen  years.” 
Major-General  Nutiiall,  late  Political  Agent  at 
Munnipore,  will  preside. 

The  next  Conference  will  be  held  on  Friday,  28th 
instant,  when  a paper  will  bo  read  by  T.  Roger 
Smith,  Esq.,  architect,  on  “ Architectural  Art  in 
India.”  James  Feegusson,  Esq.,  D.C.L.,  F.R.S., 
will  preside. 


A Conference  will  also  he  held  on  Friday,  March 
14th,  when  W.  T.  Blanfoed,  Esq.,  of  the  Indian 
Geological  Survey,  will  read  a paper  on  “ The 
Mineral  Resources  of  India.” 


CANTOR  LECTURES. 

The  second  course  of  these  lectures  is  “ On  the 
Energies  of  the  Imponderables,  with  especial  re- 
ference to  the  Measurement  and  Utilisation  of 
them,”  by  the  Rev.  Aethtje  Rigg,  M.A.  The  re- 
maining lectures  will  be  delivered  on  the  following 
evenings,  at  eight  o’clock : — 

Lecture  III. — Monday,  February  17th,  1873. 

On  the  Energy  of  Vitality,  with  .especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 

Lecture  VI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...SOCIETY  OF  ARTS,  8.  Cantor  Lecture.  Rev.  A. 
Ewg,  “ On  the  Energies  of  the  Imponderables.” 

Royal  United  Sendee  Institution,  1.  Commander 
Cyprian  Bridge.  R.N  , “Fleet  Evolutions  and  Naval 
Tactics.”  2 Vice-Admiral  Ryder,  “ Tower’s  Speed- 
Indicator  and  Governor.” 

Entomological.  7. 

British  Arehitect.s,  8. 

Medical,  8. 

Asiatic,  3. 

Victoria  Institute,  8. 

London  In-stitution,  4.  Professor  Duncan,  “ On  Physical 
Geography.” 

Tubs Civil  Engineers,  8.  Renewed  Discussion  on  “ The  Mhtre 

Gauge  for  the  State  Railways  of  India,” 

Statistical,  7J.  Mr  R H.  Inglis  Palgrave,  “ On  ‘ Bill’ 
Circulation,  with  some  Banking  Statistics.” 
Pathological,  8. 

Anthropological,  8. 

Zoological,  8i.  1.  Professor  G.  J.  Allman,  “ Report  on 

the  Hydroida  collected  during  the  expeditions  of 
H.M  S.  Porcupine.  2.  Mr.  W.  K.  Parker,  “ On  CEgi- 
thognathous  Birds.”  3,  Mr.  A.  H.  Garrod,  “ Notes  on 
the  Anatomv  of  the  Binturong  [Arrlictis  binlurong).” 
Royal  Institution,  3.  Prof.  Rutherford,  “ Forces  and 
Motions  of  the  Body.” 

Wed.  ...SOCIETY  OF  ARTS,  8 Major  Hotchkiss.  “The 
Virginias;  their  Agricultural,  Mineral,  and  Commercial 
Resourcs.” 

Meteorological,  7. 

Thurs... Royal,  8.J. 

Antiquaries,  8J. 

Royal  Institution,  3.  Dr.  Armstrong,  “Formation  of 
Organic  Substances.” 

Linmean,  8. 

Chemical.  8.  1.  R.  S.  Dale  and  Dr.  C.  Scborlemmer, 

“ On  Am  ine.”  Researches  on  the  Action  of  the  Copper 
Zinc  Couple  on  Organic  Bodies.  2.  Dr.  Gladstone  and 
A.  Tribe,  “On  Iodide  of  Ethyl.”  3.  Mr.  Wills, 
“Solidification  of  Nitrous  Oxide”  4.  Dr.  C.  R.  A. 
Wright,  “Action  of  Hydrochloric  Acid  on  Codeine.” 
Numismatic,  7. 

Royal  Society  Club,  6. 

Fri Philological,  8.}. 

Royal  Institution,  9.  Professor  Clerk  Maxwell,  Action 
at  a Distance.” 

Geological,  1.  Annual  Meeting. 

Bat Royal  Botanic,  3]. 

Royal  Institution,  3.  Dr.  Freeman,  “Comparative 
Politics.” 
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All  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W,0. 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready  for  issue,  and  may  be 
had  on  application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
Sillc,  Steel,  and  Carriage-building.  Candidates,  in 
order  to  obtaui  certificates  in  any  of  these  subjects, 
must  pass  the  examinations  of  the  Science  and  Art 
Department  in  certain  sciences,  which  are  specified 
in  the  programme  ; and  in  addition  to  these,  special 
papers  will  be  set  in  the  technology  of  each  manu- 
facture by  examiners  appointed  by  the  Society  of 
Arts,  and  certificates  of  three  grades  will  be 
awarded; — -“Honours,”  “Advanced,”  and  “ Ele- 
mentary.” 

The  examinations  of  the  Science  and  Art  Depart- 
ment will  be  held  dimng  the  first  three  weeks 
of  May,  the  technological  paper  being  worked  on 
the  evenmg  of  the  17th  May.  For  the  dates  of  the 
Science  subjects  candidates  arc  referred  to  the 
Science  Directory,  published  by  the  Science  and 
Art  Department. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  : — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

T 0 the  best  candidate  in  the  Elementary  Grade , £5 . 

Ill  order  that  these  Examinations  may  really  be 
successful  in  promoting  technical  education  m this 
country,  it  is  desirable  that  encouragement  should 
bo  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Comicil  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  Prize  Fund. 

The  following  special  additional  Prizes  are 
offered ; — 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  £2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building ; — 


A Prize  of £3 

A Prize  of £2 


A letter  has  been  received  from  Colonel  Akroyd, 
M.P.,  promising  to  contribute  £o  in  prizes  when- 
ever Examinations  are  held  in  the  Technology  of 
the  Worsted  Manufacture. 

The  Coimcil  beg  to  annoimce  the  following  con- 
tributions to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Vintners.  . £10  10  0 


Dr.  Grace  Calvert,  F.E.S.  (annual) 5 5 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

R.  L.  Chance,  Esq .5  5 0 


The  Council  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended m factories  hnd  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Art-s, 
Adelphi,  London,  W.C. 


PRIZE  FOR  STEEL. 

1 . The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
of  steel  suitable  for  general  engineering  pm-poses. 

2.  Tbe  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  ^\ith  his 
specimens  a statement  of  the  natiue  of  the  tests 
he  has  applied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  will  be  submitted  to  tests 
should  the  Council  consider  it  desirable. 

5.  All  persons  using  steel  for  general  engineer- 
mg  purposes,  who  are  not  manufacturers  of  such 
steel,  are  also  invited  to  exhibit  specimens  on  the 
above  terms  and  conditions. 

6.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  m the  event  of  the 
specimens  exhibited  not  bemg  sufficiently  meri- 
torious. 


PROCEEDINGS  OF  THE  SOCIETY. 


ELEVENTH  ORDINARY  MEETING. 

Wednesday,  February  19th,  1873,  Sir  A^ttonio 
BRjUJY  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 
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Earton,  R.  Harvev,  2,  Great  St.  Helen’s  E.O.  ” 

Boor.h,  John  BillinKton.  J.P.,  Overleigh-house,  Preston. 
Burton,  H.,  Newport,  Monmouthshire. 

Eckstein,  Mi.ss.  10,  Prince’s-square,  Bayswater,  W. 
Messel,  Louis,  34,  Wiltahire-road,  Brixton,  8.W. 

Munn,  Major  William  Augustus,  Churchill-house,  Hover. 
Nevill,  Charles  William.  J.P.,  Llanelly  Copper  A¥orks, 
Llanell}',  and  Westfa,  Llanelly. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  ; 

Pitzjames,  Frank,  57,  Thistle-grove,  S.W. 

Johnston,  William,  M.D.,  F.G.S.,  6,  Gloucester-terrace, 
Weymouth. 

Kay-Shuttleworth,  Ughtred  James,  M.P.,  Gawthorpe- 
hall,  Burnley,  Lancashire. 

The  Paper  read  was — 

ON  THE  YIEGINIAS; 

TURAL,  MINERAL, 

RESOURCES. 

By  Major  Jed.  Hotchkiss, 

Of  Staunton,  Virginia  (late  C.S.A.),  Engineer  in  charge  of  the 
Survey  of  Virginia  by  the  Washington  and  Lee  University. 


THEIR  AGRICUL- 
AND  COMMERCIAL 


of  it,  a hundred  miles  in  width,  and  over  120 
in  length,  making  an  area  of  about  13,000  square 
miles.  It  is  the  Tertiary  plain  of  the  Atlantic,  a 
region  of  Eocene  and  Miocene  clays,  marls,  and 
sands,  bordered  by  recent  formations.  The  tidal 
creeks  penetrate  far  into  each  separate  peninsula, 
so  that  the  navigable  waters  on  opposite  sides  are 
often  less  than  a mile  apart,  and  the  water- 
sheds never  rise  more  than  a hundred  feet. 
Most  of  these  waters  are  deep,  and  in  some  of  the 
broad  estuaries,  as  Hampton  Roads,  Elizabeth 
river,  the  York,  and  elsewhere,  the  largest  vessels 
afloat  can  easily  reach  the  wharves  or  find  safe 
anchorage  ; in  fact,  the  navies  of  the  world  could 
find  a common  harbour  in  Hampton  Roads,  free 
from  ice  at  all  times  and  completely  land-locked, 
and  when  the  Chesapeake  and  Ohio,  the  Atlantic, 
Ohio,  and  Mississippi  railways  shall  have  completed 
their  western  connections,  as  they  soon  will,  and 
other  railways  in  contemplation  are  finished,  all 
terminating  near  this  great  harbour,  it  is  hut  fair 
to  suppose  that  one  or  more  of  the  world’s  well- 
known  commercial  cities  will  grace  the  terminal 
lobes  of  these  Virginia  Moreas. 


The  population  of  the  36  counties  that  may  be 
The  States  of  Virginia  and  West  Virginia,  that  classed  in  the  Tidewater  division  of  the  State  was, 
prior  to  1813  formed  the  State  of  Virginia,  are  so  ! in  1860,  421,308.  Of  these  203,944  were  whites,  and 
intimately  and  naturally  associated  in  then-  geo-  i 217,364  blacks  ; in  1870  there  were  198,345  whites 
graphical  relations,  and  in  the  development  of  and  216,981  blacks,  a total  of  415,326,  a loss  of  one 
their  resources,  they  require  to  be  treated  as  one  hi  and  three-sevenths  per  cent  on  the  entire  popula- 
a paper  like  the  present ; in  fact,  the  only  available  | tion,  of  two  three-fourths  of  the  whites,  and  a loss 
. Blacks  of  two-sevenths  of  one  per  cent. 


census  returns  of  the  United  States,  those  for  1860, 
from  which  statistics  upon  these  subjects  can  he 
drawn,  are  made  for  the  whole  area  of  the  two 
States,  and  more,  that  census  alone  shows  what  the 
capabilities  of  these  regions  are. 

The  Vu’giiias  are  situated  between  36  deg. 
30  mill,  and  40  deg.  40  min.  of  N.  lat.,  opposite 
Spain  and  Portugal.  Their  area  is,  in  round  num- 
bers, 64,000  square  miles  (42,000  in  Vu'ginia  and 
22,000  in  West  Virginia),  some  6.000  square  miles 
more  than  that  of  England  and  Wales. 

The  population  of  the  two  was,  in  1860,  1,596,318 
(Virginia,  1,219,630;  West  Virginia,  376,688);  in 
1870  it  was  1,667,177  (Virginia,  1,225,163;  West 
Virginia,  442,014).  The  white  population  of 
Virginia,  in  1860,  was  691,773;  in  1870  it  was 
712,089.  That  of  West  Virginia,  in  1860,  was 
355,526,  and  in  1870  it  was  424,033.  The  Jilacks, 
in  1860,  in  Vu'ginia  were  527,457,  and  in  1870  they 
were  512.841.  In  1860  AVest  AUrginia  had  21,162, 
and  m 1870,  but  17,980. 

The  territory  of  the  Virgmias  is  naturally  divi- 
ded into  seven  distinct  belts  of  country,  extending 
throughout  it  from  south-west  to  north-east, 
parallel  with  the  general  trend  of  the  Atlantic 
coast.  These  belts,  taken  in  the  order  in  which 
they  succeed  each  other,  from  the  Atlantic,  north- 
west, to  the  Ohio,  are : — 1st,  the  Tidewater 
Country ; 2nd,  the  Middle  Country  ; 3rd,  Pied- 
mont Virginia;  4th,  the  Blue  Ridge;  5th,  the 
A^ alley  of  Virginia  ; 6th,  the  Appalachian  Country ; 
7th,  the  Trans- Appalachian  Country. 

Tidewater  Country. 

The  Tidewater  country  of  A^irginia  embraces  ten 
or  more  of  the  largo  q.)eninsulas  that  have  the 
1,500  miles  of  theu-  abundant  outline  washed  by 
the  tidal  waters  of  Chesapeake  Bay  and  of  that  far 
western  indentation  of  the  middle  Atlantic  coast 
known  as  the  A^irginian  Sea.  This  section  is,  most 


two-sevenths  of  one  per  cent.  The 
Tidewater  region  is  one  wliere  it  costs  but  a small 
effort  to  live,  so  abundant  are  the  resom-ces  of  the 
waters,  and  therefore  numbers  of  negroes  from  other 
j)arts  of  the  State  congregate  there.  Of  the  eight 
million  acres  in  this  section  two  and  a-half  were  in 
cultivation,  and  two  and  three-quarters  more  were 
enclosed,  leaving  nearly  three  milhons  for  the 
waters  and  unfenced  woodlands. 

The  waters  here  arc  as  valuable  as  the  lands, 
if  not  more  so,  for  the  abundant  scale  and 
shell  fisheries  there  found.  The  cultivation 
of  oysters  is  a business  as  regularly  earned  on 
as  the  cultivation  of  the  soil,  and  it  is  estimated 
that  30,000,000  bushels  wore  taken  from  Virginia 
waters  during  the  past  year ; the  small  State  tax 
was  collected  on  over  twenty  million  bushels. 
Great  numbers  of  herrings,  shad,  and  numerous 
other  varieties  of  fish  are  annually  taken.  The 
demand  for  the  oysters  of  this  region  extends  over 
the  LTnited  States  and  Canada,  and  now  Europe 
comes  in  for  a share  of  the  production  of  the 
hundreds  of  square  indes  of  Virginia’s  oyster 
plantations. 

In  some  of  these  jieninsulas  there  are  large  swamps 
— like  the  Great  Dismal — valuable  for  the  fine 
cypress,  pine,  oak,  and  other  timber  in  .and  aroimd 
them,  and  for  that  which  will  yet  be  mined  from 
them.  The  rank  cane  vegetation  of  then-  borders 
now  furnishes  a vast  supply  of  material  for  the 
manufacture  of  paper.  L.arge  forests  of  pine,  the 
well-known  A^irginian  yellow  pine,  one  of  the  most 
durable  of  woods,  still  abound,  and  the  tr.ade  of 
this  section  is  very  large  in  this  and  other  kinds  of 
timber.  The  lumber-ships  run  to  the  vicinity  of 
the  steam  saw-mills  upon  the  shores  for  their 
cargoes.  AVood  is  also  sent  from  hero  in  great 
quantities  to  the  cities  of  the  North. 

The  character  of  the  soil,  the  early  opening  of 
sprmg,  and  the  accessibility  of  this  section  have 
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made  it  the  early  market  garden  for  the  large  cities 
of  the  Atlantic  border  ; and  already  the  products  of 
a small  portion  of  the  country  around  Norfolk 
bring  an  annual  return  of  more  than  20  million 
dollars.  Especially  is  this  region  noted  for  the 
production  of  peaches,  pears,  and  strawberries ; the 
fig  thrives  also,  and  bears  abundantly. 

The  lands  along  the  rivers  are  veiy  fertile, 
and  return  large  crops  of  wheat,  Indian  corn, 
Irish  potatoes,  sweet  potatoes,  pea  nuts,  peas 
beans,  barley,  and  oats,  a considerable  quantity 
of  tobacco ; even  13,000  bales  (of  lOOlbs. 
each)  of  cotton  were  raised  here  m 1860,  and 
larger  quantities  have  been  made  since.  Stock  of 
all  kinds  do  well,  and  when  root  culture  is  intro- 
duced, and  its  attendant  shee^J  rearing,  and  the 
lands  are  improved  by  the  use  of  the  fertilising 
marls  that  there  abound,  there  is  no  reason  why 
this  region  may  not  became  as  fertile  as  the  famous 
Tertiary  lands  of  England. 

The  mineral  wealth  of  this  section  is  in  its  green 
sand  and  other  marls  that  abound  in  all  jsarts  of 
it.  There  are  some  deposits  of  iron  ore  in  various 
places,  but  their  extent  is  unknown. 

The  Middle  Country. 

The  Middle  country  of  Virginia  has  veiy  nearly 
the  form  of  a right-angled  tiiangle,  its  base  of 
130  miles  resting  on  the  North  Carolina  line,  and 
extending  from  the  Piedmont  to  the  Tidewater 
section ; the  right  angle  is  on  the  east ; the  perjien- 
dicular  extends  northward,  past  the  heads  of  the 
tidal  rivers,  180  miles  to  the  Potomac,  while  the 
hypothenuse  of  220  miles  runs  with  the  broken 
ranges  of  the  South-west  mountains  at  the  eastern 
border  of  the  Piedmont  country.  The  area  is 
about  12,000  square  miles,  or  7,680,000  acres, 
divided  into  21  counties,  each  nearly  the  size  of 
Monmouthshh-e. 

The  Middle  country  is  a region  of  primary  and 
metainorphic  rooks,  gneissoid  and  granitic,  with 
micaceous,  talcose,  argillaceous  and  chloritio  slates, 
dipping  at  high  angles,  generally  to  the  east,  and 
with  a strike  corresponding  to  the  trend  of  the 
moimtain  ranges. 

Over  the  eastern  portion  of  this  triangle  lies  a 
second  triangle,  of  what  Professor  Rogers  calls  the 
middle  secondary  formation,  a series  of  sandstones, 
shales,  &c.,  nearly  horizontal  in  stratification. 
The  whole  forms  a great,  moderately  undulating 
plain,  having  an  average  width  of  80  miles,  rising 
from  a height  of  200  feet  at  the  granite  rim,  that 
marks  the  limit  of  the  Tidewater  region,  to  oOO  or 
600  at  the  base  of  the  South-west  mountain. 

The  great  variety  of  composition  in  the  basis 
rocks  has  given  a corresponding  variety  to  the  soils 
of  this  part  of  Vii’ginia,  and  they  are  found 
possessed  of  all  degrees  of  fertility,  from  the  poor 
grey  or  light  brown  ridges,  forming  the  water- 
sheds of  the  principal  streams,  to  the  rich,  dark 
bottom  lands  along  the  streams  themselves. 

In  some  places  the  epidotic  or  greenstone  rocks 
predominate,  and  make  neighbourhoods  famed  for 
the  fertility  of  their  soils.  The  tobacco  of  this 
section  is  especially  noted  for  its  fine  quality,  and 
the  wheat,  for  the  perfection  of  its  ripeness, 
making  it  very  desirable  to  grind  into  flour  for 
exportation  to  warm  climates.  Extensive  forests, 
prmcipally  of  oaks  and  j>ines,  cover  large  portions 
of  the  country.  If  a forest  of  oak  is  cut  down,  it 
is  succeeded  by  an  almost  impenetrable  one  of 


pines  exclusively — and  if  these  are  cut  down  a 
forest  of  oaks  and  similar  wood  succeeds,  almost 
equally  thick — making  the  “Wildernesses”  of  this 
region.  The  native  grasses  there  are  sedges 
( f '((rices) ; the  other  lands  must  be  cultivated. 
While  there  are  quantities  of  fertile  lands  in  the 
Muddle  country,  still  much  of  it  must  await  im- 
proved methods  of  husbandry,  and  the  use  of  the 
marls  and  limes  so  convenient  to  them  on  both 
sides  ; their  proximity  to  the  tidal  waters  and  large 
cities  will  reclaim  and  make  them  fertile,  as  it  has 
similar  lands  in  New  Jersey  and  elsewhere.  The 
dim, ate  is  generally  mild,  and  only  for  a short  time 
during  the  summer  is  it  disagreeably  warm. 

The  population  of  these  21  counties,  in  1860,  was 
300,643 — the  whites  134,142,  the  blacks  166,501. 
In  1870  it  was  294,971 — the  whites  132,572,  and 
the  blacks  162,399.  The  loss  on  the  white  popula- 
tion was  1 per  cent.,  on  the  black  2|  per  cent.  ; on 
the  whole,  1|-  per  cent. 

The  improved  lands  were  2^  million  acres,  so  only 
one-third  of  the  land  was  in  some  sort  of  cultiva- 
tion, another  third  was  enclosed,  leaving  one-third 
as  wild  land.  The  Value  of  the  farms  was  64 
million  dollars,  about  12^  dollars  per  acre.  The 
farming  implements  were  valued  at  If  millions — 
l-38th  of  the  value  of  the  land.  The  Live  stock, 

41.000  horses,  12,000  mrdes,  54,000  cows,  24,000 
oxen,  78,000  sheep,  135,000  cattle,  233,000  s^vine — 

577.000  in  all — were  valued  at  8 million  dollars ; 
the  nine  leading  cereal  crops,  including  potatoes, 
yielded  13  million  bushels,  3 of  wheat,  6j  of  Indian 
corn,  2,f  of  oats,  f of  Irish,  and  f of  sweet  potatoes 
— over  43  bushels  to  each  inhabitant.  The  wool  pro- 
duced was  277,000  pounds,  the  butter  1,733,483, 
the  cheese  4,000,  the  beeswax  19,000,  and  the  honey 

245.000.  The  value  of  domestic  manufactures  reached 

304.000,  and  the  animals  slaughtered  were  valued  at 
j 21  million  dols.  The  llaxraised  was  33,000  pounds, 

and  its  seed  1,500  bushels ; there  were  4,000  bushels 
of  clover  and  grass-seeds,  and  42,000 tons  of  hay; 
the  orchards  yielded  48,000,  and  the  market- gardens 

56.000  dollars’  worth,  and  11,000  gallons  of  wme 
' were  made ; the  tobacco  crop  was  74  million 

pounds,  or  248  to  each  of  the  people.  The  returns 
give  rice,  cotton,  hops,  hemp,  silk  cocoons,  &c.,  as 
pro'luced  in  the  region.  The  value  of  staple  crops 
and  animals  slaughtered  amounts  to  over  twenty 
million  dollars,  two-thirds  of  its  value  to  each 
acre  for  the  year.  These  results  show  the  capacity 
of  this  section  for  production  in  a very  favour- 
able light,  they  also  mdicate  what  may  be  done 
again  upon  the  same  acres,  and  what  may  be  ex- 
pected when  the  other  two-thii-ds  of  the  country 
is  imj)roved.  No  part  of  this  section  is  more  than 
ten  hours  from  market  by  freight  or  goods  trains, 
ami  most  of  it  is  within  three  hours  of  tidal  waters, 
advantages  of  great  value  to  the  producer. 

The  mineral  resources  of  the  middle  country  are 
very  great  and  valuable.  The  edge  of  the  belt, 
as  before  stated,  is  a gTanite  rim  rising  some  200 
feet  above  the  tide  waters,  setting  bounds  to  them 
further  flow  inland,  furnishing  fine  water  power 
by  the  falling  of  the  rivers  over  it,  and  sites  for 
commercial  and  manufacturing  towns.  This  grey 
granite  is  of  the  very  best  quality  for  building 
purposes  ; 15  million  dollars’  worth  of  it  are  now 
being  quarried  for  the  buildings  for  the  Depart- 
ment of  State,  in  course  of  erection  at  Washington. 
Occupymg  basins,  or  depressions  in  the  granite, 
are  several  coal  fields  belonging  to  the  New  Rod 
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Sandstone,  or  Oolitic  era,  extending  in  detached 
oval  masses  from  near  Eichmond  to  the  south- 
west ; the  principal  one  is  known  as  the  Eichmond 
coal  field,  covering  some  150  square  miles. 

In  the  part  of  this  field  iipon  the  north  side  of 
James  river  five  seams  of  coal  have  been  opened, 
varying  in  thickness  from  two  and  a-half  to  eight 
feet,  giving  an  aggregate  of  more  than  20  feet,  as 
at  Carbon  Hill.  On  the  south  side  of  the  river, 
at  Midlothian,  three  seams  have  been  opened, 
varjdng  in  thickness  from  4 feet  to  40,  making 
from  50  to  60  feet  of  coal  (the  sections  show  the 
location  of  the  seams  at  each  of  the  places  named). 
One  of  the  seams  on  the  north  side,  from  two  and 
a-half  to  six  feet  thick,  is  a natural  coke  (the  coal 
having  been  coked  by  the  intrusion  of  a trap  dyke) 
kno^vn  as  carbonite ; the  other  seams  are  coking 
coals,  highly  bituminous,  as  they  should  be,  for 
they  are  young  coals,  and  therefore  fat,  as  the 
adage  say's,  and  admirably  adapted  to  gas-making. 
For  this  jjurpose  the  mines  are  extensively  worked. 

Professor  Hull,  iti  the  last  edition  of  his  work 
on  the  “ Coal  Fields  of  Great  Britain,”  says; — “The 
Eichmond  coal-field  contains  several  beds  of 
valuable  coal,  one  of  which  is  from  thirty  to  forty 
feet  in  thickness,  highly  bituminous,  and  equal  to 
the  best  coal  of  Newcastle.” 

These  mines  are  admirably locatedforcommercial 
purposes,  and  the  coals  are  highly  commended  by 
all  that  have  used  them.  The  other  fragments  of 
the  Middle  country  coal-field  have  not  been  de- 
veloped, except  perhaps  in  Prince  Edward 
county. 

Midway-  in  the  middle  country  is  a strip  of  land 
from  15  to  20  miles  in  width,  and  running  for  two 
hundred  miles  through  the  state  ; that  has  long 
been  known  as  the  “ gold  belt”  of  Vu'ginia.  The 
rocks  of  this  belt  arc  the  slates,  traps,  steatites,  &c., 
of  the  Primary,  dipping  at  high  angles,  generally 
to  the  east,  and  striking  with  the  belt.  Inter- 
stratified  with  these  are  numerous  veins  of  gold- 
bearing  quartz,  magnetic,  hematite,  and  specular 
iron  ores,  and  sulijhurets  of  iron  and  copj)er.  It 
may  be  safely-  asserted  that  there  is  a great  abun- 
dance of  each  of  those  valuable  minerals  through- 
out most  of  the  length  of  this  belt.  Large  amounts 
of  gold  have  been  taken  from  it,  especially  where 
it  is  crossed  Ijy  the  Eappahannock  and  the  James, 
and  their  tributaries  ; and  practical  men  state  that 
if  the  same  skill  and  capital  were  employed  in  work- 
ing these  as  there  is  in  working  the  California  mines 
the  results  would  be  as  satisfactoiy.  Small  quanti- 
ties of  gold  are  constantly  being  obtained  from 
surface  washings.  The  veins  of  iron  ore  are 
numerous,  some  of  the  magnetic  ones  having  a 
thickness  of  four  feet ; the  beds  of  hematite  ore, 
particularly  those  upon  either  border  of  the  belt, 
as  along  Janies  river,  where  it  runs  jiarallel  with  it, 
and  in  the  Wilderness,  ne.ar  the  Eapiiahannock, 
are  very  thick  and  extensive.  The  first  successful 
fiunaces  in  America,  those  of  the  Colonial-Governor 
Spotswood,  were  sup2ilied  from  the  latter  beds. 
There  are  also  large  beds  of  this  ore  where  the 
Chesapeake  .and  Oliio  Eailw.ay  crosses  the  belt,  and 
iron  is  manufactured  there  .at  this  time  ; from  the 
samevicmity-thesul^ihuretsof  copjier  are  also  sent  to 
market.  The  introduction  of  cheap  coal,  just  begin- 
ning, will  surely-  lead  to  the  smelting  of  these  abun- 
dant and  valuable  ores,  so  well  situated  for  markets. 
The  slates  of  the  whole  Middle  country  are  very 
excellent  for  all  jiinqioses,  notedly  those  from  its 


western  border  along  James  river,  in  Buckingham, 
where  they  are  extensively  quarried  for  roofing, 
flagging,  mantles,  &c.  ; for  marbleizing  they  arc 
considered  the  best  knoAvn,  and  the  slabs  can  be 
obtained  of  almost  any  required  dimensions.  In 
Fairfax  county  chromate  of  iron  is  found,  and  in 
Buckingham  an  extensive  deposit  of  kyanite. 
Some  of  the  rocks  of  this  region  furnish  a grey  or 
light  bro-wn  soil ; this  is  naturally  poor.  Others, 
like  the  epidotes,  which  contain  a marked  amount 
of  lime,  furnish  a dark  and  fertile  soil.  The  sand- 
stones of  the  imposed  middle  secondary  arc  valu- 
able for  building  23m-poses,  as  are  also  the  “brown  i 
stones”  of  the  Eed  sandstone,  which  are  extensively  i 
quarried  at  Manassas.  The  infusorial  earth,  so  i 
abundant  at  Eichmond,  is  valuable  as  a j^olishing 
material. 

Piedmont  Virginia. 

Piedmont  Virginia,  is  composed  of  the  tier  of 
13  counties,  lying  adjacent  to,  and  east  of, 
the  Blue  Eidge,  a bolt  of  country  some  250  miles 
long  and  25  wide,  having  an  area  of  over  6,000 
square  miles,  or  four  million  acres ; a territory- 
eight  times  the  size  of  your  Surrey. 

The  eastern  base  of  the  South-west  mountains 
(which  belong,  by  their  character,  to  the  Piedmont) 
is  about  500  feet  above  tide.  These  irregular 
mountains  are  from  500  to  800  feet  higher,  but 
they  are  gener.ally  very  fertile  and  well  adfi^ited  to 
cultivation  to  their  very  summits  ; and  on  these  are 
many  old  residences,  like  Monticello,  the  noted 
home  of  J efferson,  that  overlook  the  gTeat  plain  of 
the  Middle  country  on  the  east,  and  have  the  grand 
forms  of  the  Blue  Eidge  to  bound  the  view  on  the 
west.  The  country  between  these  mountains  and 
the  Blue  Eidge  is  made  up  of  numberless  beautiful 
v.alleys,  surroiuided  by-  hills  and  ridges,  having  an 
endless  v.ariety  of  forms.  This  intermediate  region 
is  from  600  to  800  feet  above  tide,  gradually  rising 
to  the  long  valleys  that  run  into  the  Blue  Eidge, 
which  boldly  mounts  more  than  2,000  feet  above 
them. 

In  1860  there  were  in  cultivation  nearly  two 
million  acres,  and  about  the  same  quantity  of 
woodland  was  embraced  in  farms,  leaving  from 
one-half  to  three-fourths  of  a million  acres  for  wild 
land  ; this  was  mostly  on  the  eastern  slope  of  the 
Blue  Eidge,  which  belongs  to  these  counties.  The 
value  of  the  land  was  64  million  dollars — about 
seventeen  and  a half  dollars  jier  acre. 

The  poxmlation  in  1860  was  202,282,  of  which 
00,084  were  blacks ; in  1870  the  numbers  were 
198,943,  the  blacks  being  83,024,  so  the  whites 
had  increased  three  and  a-third  jier  cent.,  and  the 
blacks  decreased  eight  and  .a-half.  The  numbers  to 
a square  mile  in  1860  were  33.  . 

Much  of  til's  country  is  known  as  the  Bed  Land  1 
district,  from  the  colour  of  its  sod,  formed  from  the 
disintegration  of  the  azoic  rocks  of  the  Blue  Eidg(; 
and  the  Piedmont  itself,  which  are  gneissoid,  con- 
t.aining  talc,  chlorite,  iron  jiyrites,  and  hornblende. 
The  soil  is  very  fertile  and  easily  cultivated,  lint  so 
friable  it  requires  careful  attention  to  keep  it  from 
wasting  by  the  action  of  the  elements.  The  whole 
region  is  quite  broken,  and  has  heavy  ridges  and 
hills,  but  it  is  exceedingly  romantic,  and  nothing 
can  exceed  the  beauty-  of  the  rounded  enclosed 
valleys,  locally  known  as  “ coves.”  The  waters  j 
are  abundant  and  good  ; the  forests  are  composed  1 
of  many-  fine  trees.  The  whole  is  a veritable  ' 
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Piedmont,  a sinking  down  of  the  mountains  into 
the  plains,  a mmgling  of  these  surface  elements 
into  the  most  picturesque  and  yet  symmetrical 
confusion. 

The  productions  attest  the  exuberant  fertility 
of  the  soil.  The  value  of  the  farming  implements 
employed  was  only  one  and  a-half  million  dollars, 
only  one-forty-third  of  the  value  of  the  land. 
The  horses  were  44,  the  mules  five,  the  milch  cows 
45,  the  oxen  14,  the  other  cattle  90,  the  sheep  115, 
and  the  swino  212  thousands,  or  over  a half  million 
head  of  live  stock,  two  and  three-fifths  to  each 
person,  worth  over  seven  and  a-half  million  dollars. 
Those  slaughtered  had  a value  of  two  million 
dollars,  a dollar  to  each  acre  cultivated.  The 
wheat  raised  was  two  and  one-fifth  millions,  the 
rye  one  quarter,  the  Indian  corn  five  and  a-half, 
the  oats  one  and  three-quarters,  and  the  potatoes 
(Irish  and  sweet)  nearly  half  a million  bushels,  in 
all,  over  eight  million  birshels  of  cereals,  or  forty 
bushels  to  the  individual.  The  tobacco  crop  was 
over  twenty-four  million  pounds,  or  120  per  capita, 
this  region  being  well  suited  to  crops  requiring 
hoe  cultivation.  The  wool  sheared  was  one-third 
of  a million  pounds.  The  buckwheat  and  barley 
were  twelve,  and  the  clover  and  grass-seeds  fifteen 
thousand  bushels.  The  wine  made  was  106,000 
gallons,  the  orchard  products  valued  at  106,000 
dollars,  and  that  of  the  market  gardens  at  12,000 
dollars.  No  country  is  better  adapted  to  the  fruits 
of_  temperate  climates.  The  butter  made  two 
million,  and  the  cheese  ten  thousand  qiounds  ; 
60,000  tons  of  hay  were  cut,  17,000  pounds  of 
hemp,  58,000  of  flax,  1,300  of  hops,  215,000  of 
beeswax,  and  331,000,  of  honey  were  produced.  The 
domestic  manufactures  were  estimated  at  164,000 
dollars.  The  census  gives  returns  also  of  the  pro- 
duction of  maple  sugar  and  molasses,  sorghum 
molasses,  silk  cocoons,  and  rice.  The  lowest  esti- 
mate of  the  value  of  production  from  agriculture 
alone,  will  give  over  sixteen  million  dollars,  or 
eighty  dollars  to  each  one  of  the  population,  and 
half  the  value  of  each  acre  cultivated. 

At  various  places  in  the  Piedmont,  mines  of  lead 
and  barytes  have  been  ojaened,  and  it  is  well  known 
that  there  is  an  abundance  of  plumbago,  manga- 
nese, and  fire-clay,  but  the  character  of  these  has 
never  been  properly  tested,  except  perhaps  at  War- 
minster, on  the  James,  where  extensive  dejjosits  of 
manganese  have  been  opened. 

The  stratification  of  this  section  is  generally 
regular,  striking  north-east  and  south-west  with 
the  Blue  Itidge  and  South-west  mountains,  the 
boundaries  of  the  Piedmont,  and  dipping  steeply 
to  the  oast.  In  this  stratification  arc  line  quarries 
of  roofing  and  other  slates,  as  in  Amherst  county, 

I near  the  James  River  gap,  and  at  Keswick,  east  of 
the  South-west  mountains,  on  the  Chesapeake  and 
] Ohio  Railway,  for  the  eastern  boundary  of  this 
I belt  is  very  properly  at  the  eastern  base  of  the 
-South-west  mountains,  where  a stratum  of  what  has 
' been  called  Secondary  limestone  extends  in  detached 
' lenticular  masses  nearly  through  the  state,  and 
j,  separates  two  very  distinct  qualities  of  soil  and 
I country.  Prom  the  prevalence  of  schistose  rocks 
I it  is  probable  that  numerous  localities  Avill  be 
I found  where  good  slates  can  be  quarried. 

; The  clays  for  brick-making  everywhere  abound, 

I ani  bricks  are  generally  made  from  the  excavations 
I lor  a building. 

I The  limestone  before  roferTod  to,  from  its  loca- 


tion is  very  valuable,  and  at  numerous  points  it  is 
quarried  for  lime  ; on  the  James  it  may  be  cut  as 
a dark  marble. 

There  are  some  good  building  stones  fomrd 
among  gneissoid  sandstones  and  trap  dykes ; and 
the  epidotic  and  granitoid  rocks  and  the  schists 
make  good  rubble  work. 

The  most  valuable  minerals  in  the  district  will 
probably  be  found  to  be  the  magnetic,  micaceous 
and  specular  ores  of  iron  that  are  found  inter- 
stratified  with  the  form  dions,  and  in  good  work- 
able seams.  The  want  of  mineral  coal  has 
prevented  their  use  hitherto,  and  so  no  effort  has 
been  made  to  test  the  quantity  of  the  ore ; but 
now  that  the  way  is  open  for  coal  from  the 
Kanawha  fields,  these  extremely  rich  ores  will  be 
in  demand  to  work  with  the  softer  hematites  from 
the  Valley  and  Appalachian  country.  The  lines  of 
outcrop  of  these  ores  can  be  traced  on  the  surface 
often  for  miles;  and  horse  shoe  nails  liave  often 
been  made,  in  a blacksmith’s  forge,  directly  from 
the  ore.  In  1868,  one-seventh  of  all  the  iron 
made  in  the  United  States  was  from  these  very  ores 
found  in  the  extension  of  this  belt  into  New 
J ersey.  It  mil  be  seen  that  the  lines  of  traffic  are 
well  located  for  the  development  of  these  ores. 

In  the  north-east,  a lenticular  mass  of  New  Red 
sandstone  is  imposed  on  the  ordinary  formation 
of  the  district,  introducing  another  variety  of 
soil  and  of  good  building  material. 

In  the  range  of  low  hills  known  as  the  Catoctin 
mountain,  in  the  north-east,  and  even  nearer  the 
Blue  Ridge,  is  found  a brecciated  marble  that  has 
obtained  some  repute  as  an  ornamental  stone. 
The  disintegration  of  the  rocks  of  this  section 
furnishes  a constant  renewal  of  the  fertility  of  the 
soil,  and  in  this  it  has  a source  of  wealth  of  untold 
value. 

The  Blue  Ridge. 

The  Blue  Ridge  is  one  of  the  most  interesting 
features  in  the  Piedmont  and  Valley  landscapes  of 
Virghiia.  It  extends  for  more  than  three  hundred 
miles  diagonally  across  the  state,  varying  in  width 
from  three  miles,  at  the  gorge  made  by  the  Poto- 
mac in  passing  through  it  at  Harper’s  Perry  to 
more  than  twenty  in  the  southwest,  near  the  Ten- 
nessee line,  where  it  expands  into  a broken  con- 
cave plateau,  drained  by  New  River,  not  far  from 
where  that  singular  stream  takes  its  rise  at  the 
culminating  pomt  of  the  Appalachian  system. 
I The  general  elevation  of  the  Blue  Ridge  at  the 
Potomac  is  1,800  feet  above  the  tide,  that  increases 
to  the  south-west  until,  at  White  Top,  on  the  Ten- 
nessee border,  it  reaches  5,000  feet ; it  is  generally 
about  2,000  feet  above  the  great  Atlantic  plain  on 
the  east,  and  from  1,000  to  1,500  above  the  Vir- 
ginia Valley  on  the  west.  It  is  very  irregular  in 
the  outline  both  of  its  contour  and  of  its  relief. 
From  a distance  it  presents  the  appearance  of  a 
wavy  line  of  the  deepest  blue,  but  near  at  hand  it  is 
resolved  into  swelling  domes,  connected  by  long 
ridges,  meeting  between  the  high  points  in  gaps  or 
notches,  while  long  spurs,  many  of  them  miles  in 
length,  are  sent  out  in  all  directions  from  the 
general  range,  but  more  especially  on  the  eastern, 
or  longer  slope,  these  in  turn  often  sending  out 
other  spurs,  the  whole  giving  a wonderful  develop- 
ment of  surface  and  exposure,  and  a f>eculiar 
adaptation  to  special  cultivation. 

The  Blue  Ridge,  geologically  considered,  is 
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Azoic,  or  Primary,  in  its  eastern  slopes,  generally 
so  in  its  summits,  and  often  in  some  of  its  western 
spurs;  made  up  of  schists  and  granitoid  and 
epidotic  rocks — a region  of  greenstones,  it  may 
very  properly  be  called ; for  wherever  it  is  the 
misfortune  of  a railroad  to  have  to  tunnel  through 
it  (as  the  Hoosac,  that  has  been  in  progress  for 
twenty  years)  the  core,  or  section  of  the  mountain, 
is  mostly  of  greenstone.  This  mountain  was  the 
shore  of  a primeval  ocean  that  extended  west- 
ward over  the  valley  of  the  Mississippi ; and 
we  find  upon  the  westward  flank  of  this  moimtain, 
as  the  backbone  that  holds  it  in  shape,  the 
Potsdam  sandstone  that  once  formed  the  shore 
and  bed  of  this  old  ocean,  and  that  now  stands  as 
broken  ridges  or  foot-hills,  buttressed  back  to  rhe 
mountain  in  a singular  way. 

Some  3,000  square  miles,  or  two  million  acres, 
of  Virginian  territory  j)ertain  to  the  Blue  Ridge 
— a region  twice  the  size  of  your  Sussex — most  of 
it  covered  with  a fine  growth  of  original  oak, 
hickory,  chestnut,  and  tulip-poplar  forest,  with 
here  and  there  a valtrable  grazing  or  fruit  farm,  a 
patch  of  lighter  green  on  the  sides  or  summits. 
These  greenstone  rocks,  as  is  well  knownr,  crumble 
into  soils  rich  in  colour  and  in  the  elements  of 
fertility — soils  especially  adapted  to  the  wants  of  the 
vine,  such  as  most  of  the  world’s  great  vineyards 
are  situated  upon.  The  forests  of  the  Blue  Ridge 
abound  in  grape  vines  of  a large  size  and  very 
productive — the  originals  of  the  Catawba,  Norton’s 
Virginia,  and  other  well-known  American  grapes  ; 
and  thousands  of  gallons  of  brandy  are  annually 
distilled  from  these  by  dwellers  along  the  mountain 
— in  fact,  during  the  late  war,  one  man  made 

11.000  gallons  in  one  season.  Recalling  what  was 
said  of  the  topography  of  this  range,  it  will  be 
seen  that  almost  any  aspect  can  be  chosen  for  a 
vineyard ; the  soil  has  a s^jecial  adaption  to  the 
vine,  the  latitude — that  of  Prance — gives  length 
of  season,  while  the  elevation,  above  the  “ frost 
line  ” of  the  valleys,  secures  the  maturity  of 
the  grape — an  indispensable  requisite  for  the  pro- 
duction of  good  ■ttdne.  Numerous  vineyards  are 
now  in  successful  operation ; at  Belmont,  near 
Front  Royal,  is  one,  covering  some  seventy-five  i 
acres,  that  has  now  an  annual  yield  of  20,000 
gallons  of  wine,  the  pure  juice  of  the  grape,  and  ; 

10.000  gallons  of  brandy,  the  vines  that  are  in  full 
bearing  yielding  from  300  to  500  gallons  of  wine 
to  the  acre.  The  grapes  are  notably  rich  in 
saccharine  matter,  and  diseases  of  the  vine  are 
unknown.  Nearly  a million  acres  here  are  adapted 
to  this  culture,  and  offer  a pleasant  and  profitable 
field,  and  a virgin  soil  in  a most  genial  climate  for 
this  leading  industry. 

This  section  has  also  an  established  reputation 
as  a fruit-producing  one, — its  apples,  pears,  peaches, 
and  other  temperate  climate  fruits  attain  a 
flavour  and  perfection  rarely  equalled  elsewhere  ; 
its  Albemarle  pippins  command  prices  that  have 
induced  the  planting  of  large  orchards  of  that 
single  variety.  It  is  no  uncommon  thing  for  500 
bushels  to  bo  gathered  from  an  acre,  and  an 
English  eiglitcen  pence  ijor  bushel  would  yield  a 
large  profit  to  the  orchardist.  The  day  is  not 
distant  wlien  Blue  Ridge  apjfies  will  form  a staple 
article  of  export  to  Europe,  and  one  of  the  greatest 
blessings  that  can  be  conferred  upon  any  people  is 
an  abundance  of  cheap  fruits  to  take  the  place  of 
stimulating  drinks.  Four  railways  and  two  canals 


now  pass  through  or  over  the  Blue  Ridge,  and 
others  are  in  progress,  making  all  parts  of  it 
accessible.  The  great  convulsion  of  nature  that 
cracked  the  Appalachian  mountain  system  through, 
opened  a channel  for  New  River  and  its  continua- 
tion, the  Great  Kanawha,  depressed  the  north- 
eastern part  of  that  system,  and  sunk  the  Atlantic 
plain;  so  that  New  York  is  near  the  foot  of  the 
Blue  Ridge,  and  the  real  shore  of  the  ocean  is  out  at 
sea  a hundred  miles ; this  convulsion  disturbed  the 
levels,  and  made  water-sheds  in  the  valleys  ; so  we 
find  the  higher  drainage  ridge  of  the  Atlantic 
slope  beyond  or  west  of  the  Blue  Ridge  ; and  the 
Potomac,  the  James  and  the  Roanoke,  that  rise  in 
that  higher  range,  and  in  the  Virginia  Valley, 
break  through  the  Blue  Ridge  to  reach  the  sea,  but 
New  River  and  the  head  waters  of  the  Tennesse 
run  to  the  westward ; still  the  Blue  Ridge  gives 
rise  to  many  fine  rivers. 

The  expansion  of  the  Blue  Ridge  in  the  south- 
west, as  before  stated,  gives  some  2,000  square 
miles,  divided  into  three  counties,  that  contained, 
in  1860,  a population  of  24,500,  of  which  only 
1,380  were  blacks.  In  1870,  the  poq>ulation  was 
28,558,  an  increase  of  17  per  cent.  This  sparse 
population  had  improved  or  cleared  but  one- 
eighth  of  the  country,  and  that  had  only  an 
average  value  of  6 dollars  per  acre.  A glance  at 
some  of  the  results  of  this  people’s  industry  will 
give  a good  idea  of  the  agricultural  resources  of 
the  Blue  Ridge.  They  had  5,000  horses,  20,000 
cattle,  30,000  sheep,  and  37,000  swine,  valued  at 
three-fourths  of  a million  dollars.  The  cereals 
raised  were  880,000  bushels  (peculiar  in  that 

28.000  bushels  were  buckwheat,  showing  the  eleva- 
tion of  the  region).  The  tobacco  produced  was 

455.000  pounds  ; 34,000  bushels  of  Irish  and  2,000 
of  sweet  potatoes ; the  wool  clipped  was  56,000  lbs. ; 
the  orchard  products  were  worth  30,000  dollars ; 
the  butter  jDroduced  was  260,000  and  the  cheese 

15.000  pounds  ; the  hay  crop  for  the  85,000  head 
of  stock  was  only  9,000  tons  (a  striking  comment 
on  the  mildness  of  the  climate) ; 32,000  pormds  of 
flax  and  3,000  bushels  of  flax  seed  ; 800  gallons  of 
molasses,  and  thousands  of  pounds  of  sugar  from 
the  maple  ( ^cer  saccharmum) ; 30,000  pounds  of 
honey ; the  value  of  domestic  manufactures,  the 
results  of  the  home  spinning-wheel  and  loom, 

62.000  dollars  ; and  the  animals  slaughtered  were 
worth  190,000  dollars,  not  to  mention  the  peas, 
beans,  barley,  clover,  and  grass  seeds,  hops,  hemp, 
wine,  and  other  productions  credited  to  them  in 
the  census.  It  will  be  readily  seen  that  there  was 
here  a large  surplus  over  the  wants  of  the  people, 
a great  and  cheap  jjroduction  per  capit'i.  It  has 
been  successfully  proven  that  in  no  portion  of  the 
United  States,  except  distant  Texas,  can  cattle  bo 
as  cheaply  reared  as  in  this  section,  where  they 
are  less  than  two  days  by  rail  from  the  sea. 

The  mineral  wealth  of  the  Blue  Ridge  is  great, 
and  destined  to  be  quite  important,  from  its  near- 
iress  to  the  sea-board.  Iir  the  ranges  of  foot  hills, 
lying  along  the  western  base  of  these  mountains, 
the  whole  300  or  more  miles  of  their  length,  are 
found  very  extensive  dejrosits  of  brown  hematite 
iron  ores  of  the  best  character,  giving  from  60  to 
65  per  cent,  of  metallic  iron  in  the  yield  of  the 
furnace.  It  is  not  correct  to  say  that  these  deposits 
are  continuous,  and  yet  they  have  been  so  regularly 
found,  when  sought  after,  as  almost  to  justify  the 
use  of  that  term.  In  some  places  they  are  deeply 
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}i  buried  in  the  debris  of  the  mountain ; at  others 
they  show  themselves  as  interstratificd  masses, 

; conforming  for  long  distances  to  the  formations  of 
: the  district,  as  near  where  New  Eiver  leaves  the 
f Eidge,  at  Eadford  Furnace,  where  the  stratum  is 
f over  thirty  feet  in  thickness,  while  at  other  places 
the  ore,  in  a soft  state,  forms  hill-like  masses,  as 
at  the  Shenandoah  Ironworks,  in  Eockingham.  At 
I one  place  in  Eockbridge,  where  the  stratification 
is  nearly  vertical,  strUting  with  the  mountain,  this 
ore  appears  as  a hard  central  stratum,  forming 
the  crest  of  a spur  more  than  600  feet  above  its 
base.  The  western  flank  of  the  table-land  in  the 
south-west  is  known  as  the  Iron  Mountain,  from 
i the  quantity  of  this  ore  there  exposed.  There  are 

I numerous  furnaces  now  in  blast,  and  others  are 

II  being  built,  along  the  line  of  these  deposits, 
il  making  charcoal  iron  of  a high  character,  such  as 

now  readily  commands  60  dollars  a ton  in  the 
I,;  United  States,  using  the  timber  of  the  Blue  Eidge 
;!  for  fuel.  One  of  these  had  a yield  of  65  jjer  cent. 

I!  of  iron  from  the  ore  put  into  the  furnace  in  the 
! nm  of  a season. 

i Between  these  hematite  ores  and  the  main  ridge 
is  found  a massive  and  somewhat  persistent  deposit 
of  specular  ironstone,  yielding  from  20  to  30  per 
cent,  of  metallic  iron  ; this  had  not  attracted  any 
• ! attention  until  lately,  when  it  has  been  advanta- 
, goously  used,  mixed  with  the  richer  hematites,  as 
j at  Mount  Torrey  furnace,  in  Augusta. 

In  the  primary  rocks  of  the  Blue  Eidge  there  is 
j cverj'where  a very  considerable  quantity  of  copper 
I ore  of  good  quality.  At  a point  near  Luray  this 
' ore  was  mined  and  sent  to  Comiecticut,  at  one 
time  with  satisfactory  results.  From  the  fact 
I that  the  Ducktown  coj)per  mines,  in  this  ridge  in 
Tennessee  have  been  successfully  worked,  it  is  pro- 
bable that  like  valuable  ones  may  bo  oxDened  in 
Virginia. 

: In  the  same  ranges  of  hills,  with  or  near  the 

I hematite  ores,  arc  important  beds  of  manganese  of 
an  excellent  quality,  as  has  been  proven  by  the 
price  obtained  for  considerable  quantities  of  it  that 
I have  been  sent  to  Europe  from  points  near  the 
railways. 

' On  the  slopes  and  at  the  foot  of  these  hills  are 
numerous  deposits  of  fire-clay.  At  one  place,  in 
I Augusta,  this  kaolin  is  used  in  the  manufacture  of 
I a good  quality  of  Eockingham  ware.  Tlie  demand 
for  Are -bricks  ■will  soon  be  so  great  in  that  region 
that  it  must  lead  to  a larger  use  of  these  abimdant 
clays. 

The  disintegration  of  the  fine-grained  and 
highly-sflicious  Potsdam  sandstone  has  formed 
banks  of  the  finest  and  sharpest  pure  sand  in  the 
gorges  of  the  western  slope,  well  adapted  for  use 
in  the  arts. 

In  the  south-west,  beyond  New  Eiver,  in  Wythe, 
the  outlying  western  ranges  of  the  Blue  Eidge  con- 
tain extensive  deposits  of  lead  and  zinc  ores,  pro- 
nounced by  competent  authority  to  be  of  the  best 
' quality.  Lead  mines  have  there  been  worked  for 
i more  than  a hundred  years  -with  great  profit,  but 
j by  no  means  as  extensively  as  the  character  of  the 
;i  deposits  will  justify.  Some  two  million  pounds 
per  annum  were  produced  there  during  the  late 
war.  No  use  has  been  made  of  the  zinc  ore, 
i although  there  seems  to  be  no  doubt  of  its  richness 
' and  abundance. 

I There  are  some  mineral  deposits  on  the  eastern 
I slope  of  the  Eidge,  but,  from  what  has  been  stated, 


it  may  be  concluded  that  its  summits  and  eastern 
slopes  are  especially  adapted  to  tillage,  pasturage, 
and  the  cultivation  of  fmits,  while  the  ■western 
slope  abounds  in  mineral  resources  favom'ably 
situated  for  mining  and  manufactnre. 

It  is  proper  to  add  that  the  Blue  Eidge  and  its 
slopes  mark  the  general  boundary,  with  some  ex- 
ceptions, southward,  of  the  natm-al  sod-forming 
nutritious  grasses — the  grasses  that  belong  to  com- 
paratively cool  climates,  such  as  are  the  pride  and 
the  unfailing  sources  of  fertility  and  wealth  to 
these  United  Kingdoms.  East  of  the  Piedmont  the 
grasses  must  be  constantly  renewed  by  cultivation, 
and  then  they  yield  abrmdantly. 

The  Vaxley  of  Virginia. 

West  of  the  Blue  Eidge  Ees  the  Valley  of 
Virginia,  320  miles  in  length,  and  averaging  25  in 
width  ; it  is  the  central  portion  of  what  is  known 
as  the  great  Ajrpalachian  valley,  a belt  of  Silmian 
limestone  land,  extending  for  1,500  miles  from 
the  St.  Lawrence  to  the  Alabama,  famed  for  its 
fertility  and  for  the  surpassing  beauty  of  its 
scenery.  The  Virginia  Valley  is  better  known  by 
the  names  of  its  sub-divisions,  as  the  Shenandoah, 
James,  Eoanoke,  New  Eiver,  and  Holston  valleys, 
which  succeed  each  other,  in  the  order  given,  from 
the  Potomac  or  Maryland  line,  in  the  north-east, 
the  boundary  of  Tennessee,  in  the  south-west. 

The  whole  Valley  is  longer  than  the  distance  from 
London  to  the  northern  extremity  of  England, 
and  its  five  million  acres  of  land  could  be  di^vided 
into  more  than  29  counties  the  size  of  your  famous 
Middlesex. 

Eanges  of  remarkably  long,  straight,  narrow, 
and  steep  mountains,  parallel  and  standing  in 
echelon,  form  the  western  boundary  of  the  Valley, 
having  various  local  names,  as  the  Little  North, 
Walker’s  Clinch,  &c.,  but  known  by  the  general 
term  of  Kitatiimy,  the  Indian  name,  meaning  ‘ ‘ the 
Endless,”  from  the  a^ipearance  of  the  ranges  when 
■viewed  from  a distance. 

The  Valley,  as  the  result  of  a combination  of 
river  basins,  is  composed  of  a series  of  ascending 
and  descending  planes,  rising  from  levels  of  from 
600  to  1,000  feet  to  those  of  2,000  or  2,600.  These 
slopes  are  either  north-east  or  south-west,  but  the 
whole  Valley  has  a very  decided  inclination,  besides, 
to  the  south-east,  the  western  edge  being  generally 
500  or  600  feet  higher  than  the  eastern ; it  follows 
from  these  data  that  the  streams,  obeying  two  forces, 
flow  eastwardly,  and  their  united  waters  find  a 
channel  at  the  very  western  bases  of  the  mountains 
until  they  can  force  a passage  through  them.  A 
moment’s  reflection  will  suggest  that  a country 
arranged  as  this  is,  and  having  an  ample  water- 
supply,  must  furnish  a wealth  of  water  power 
almost  beyond  estimate,  and  drainage  and  irrigat- 
ing resources  that  leave  nothing  to  be  desired.  It 
is  well  to  add  that  the  courses  of  the  streams,  like 
all  those  in  limestone  comitries,  are  very  winding, 
in  some  cases  five  times  the  length  of  the  air  lure 
distance  from  source  to  mouth.  This  distributes 
the  fall  of  the  water  through  longer  reaches,  and 
presents  it  to  more  of  the  country. 

The  rocks  of  the  Valley  are  those  of  the  Lower 
and  Upper  Silurian —blue  and  grey  limestones, 
slates,  shales,  and  sandstones — the  first  layers  of 
deposition  in  the  sea  that  had  its  eastern  shores  at 
the  Blue  Eidge,  a sea  that  had  “ life  abmxdantly,” 
and  has  left,  among  other  remains,  its  great  coral 
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reefs  to  form  belts  of  land  of  imri vailed  fertility. 
These  rocks  do  not  present  themselves  as  a hori- 
zontal plane,  or  a sloping  one  to  the  west,  but  they 
have  been  forced  up  until  they  stand  at  an  angle 
of  some  45°,  diioping  generally  each  way  from  the 
middle  of  the  valley  as  an  anticlinal,  and  present- 
ing their  edges  in  lines  of  strike  extending  north- 
east and  south-west,  often  unbroken  for  miles. 
Upon  these  upturned  drain  slopes  are  the  deep  clay 
and  other  rich  soils.  The  result  of  the  convulsions 
that  have  upheaved  these  rocks  is  a broken  and 
undulating  country — a great  valley,  as  a whole,  when 
looked  down  upon,  but  a great  number  of  valleys 
when  considered  in  detail.  Time  forbids  entering 
into  the  particulars  of  the  bold  and  peculiar  topo- 
graphy of  this  pleasant  region. 

The  average  elevation  of  the  Valley  is  not  greater 
than  that  of  the  plain  that  forms  a large  part  of 
the  state  of  Ohio.  At  the  same  time,  its  mountain 
boundaries  guard  it  from  the  fierce  winds  that 
sweep  over  the  west,  leaving  death  behind  them, 
and  break  the  force  of  the  chill  ocean  winds  from 
the  east. 

As  before  stated,  the  Virginia  Valley  contains 
some  five  million  acres  of  land  ; 1,700,000  of  these 
are  improved,  or  cleared,  and  in  grass  or  under 
cultivation,  and  1,800,000  more  are  embraced  in 
farms,  so  barely  one-third  of  the  country  is  under 
any  kind  of  cultivation.  Those  lands  in  farms 
were  valued  at  73  million  dollars,  or  about  20 J 
dollars  per  acre.  The  white  population  was 
174,190;  the  black,  43,200;  in  all,  221,350,  or 
about  28  to  the  square  mile.  In  1870,  the  white 
population  had  increased  five  per  cent.,  and  the 
black  decreased  over  eight  per  cent.,  giving 
226,080  as  the  population  (the  decade  having 
embraced  the  four  years’  war,  during  which  the 
Valley  was  the  field  of  active  operations). 

The  census  returns,  dry  figures,  give  the  only 
evidence  that  is  conclu.sive  as  to  the  productive 
capacity  and  resources  of  this  region  ; — 1,700,000 
acres,  the  area  of  Lincolnshire,  under  cultivation, 
with  221,350  inhabitants,  using  agricultural  imple- 
ments worth  seven  millions,  one-tenth  of  the 
value  of  all  their  lands,  roared  58,000  horses,  2,000 
mules,  49,000  milch  cows,  3,500  working  oxen, 
101,000  other  cattle,  139,000  sheep,  254,000  swine, 
606,500  in  all,  valued  at  eight  million  dollars,  while 
the  animals  slaughtered  were  worth  1,850,000  dols. 
The  clip  of  wool  was  half  a million  pounds,  and 
the  flax  reared  66,000,  and  from  these  the  domestic 
manufactures  wore  worth  a quarter  of  a million 
dollars.  The  crop  of  cereals — wheat,  Indian  corn, 
rye,  oats,  and  buck-wheat — was  eleven  million 
bushels,  3J  of  it  wheat  and  com.  The  potato 
crojj  (Irish  and  sweet),  370,000  bushels;  orchard 
products  wore  worth  115.000  dollars.  The  butter 
produced  was  2|  million  pounds,  and  the  cheese 
80,000 ; hay,  120,000  tons ; clover  seed,  27,000 
bushels  ; grass  seed,  25,000  ; maple  sugar,  55,000 
pounds;  and  molasses,  13,000  gallons;  honey, 
171,000;  and  tobacco,  3,000,000  jiounds  (although 
the  people  of  tins  section  arc  averse  to  the  cultiva- 
tion of  “ the  weed  ”).  It  would  weary  to  give  the 
production  of  wax,  sorghum,  silk,  hemp,  hojis, 
garden  products,  wine,  barley,  peas,  beans,  cotton, 
and  other  items  that  make  up  the  48  columns  of 
the  census  returns  and  present  handsome  show- 
ings for  the  valley,  proving  its  adaptation  to  a 
wide  range  of  varied  agricultural  production. 
With  1-142  of  the  popidation  of  the  United  States 


it  had  1-107  of  the  horses,  1-174  of  the  cows, 
1-146  of  the  other  cattle,  1-156  of  sheep,  1-132  of 
swine,  1-135  of  value  of  stock,  raised  1-57  of  the 
wheat,  1-152  of  the  corn,  1-115  of  oats,  1-145  of 
tobacco,  1-190  of  orchard  products,  1-120  of  wool, 
1-167  of  butter,  1-158  of  hay,  1-35  of  clover  seed, 
and  1-112  of  value  of  animals  slaughtered,  and 
had  1-95  of  land  in  cultivation,  with  1-91  of  the 
value  of  farms. 

This  was  the  balance-sheet  of  agricultural  pro- 
duction in  the  Valley — a surplus  for  more  than  two 
million  people — when  the  great  war  began  ; and 
I hope  you  will  pardon  me  for  the  long  detail,  as 
it  will  enable  you  to  understand  why  it  was  called 
the  “backbone  of  the  Confederacy,”  why  “Stone- 
wall” Jackson  had  opportunity  to  make  it  and  him- 
self famous  for  ever  ; and  why  an  order  was  issued 
to  lay  it  waste,  so  that  a crow  flying  over  it  must 
carry  his  haversack. 

The  mineral  wealth  spoken  of  in  comrection  with 
the  Blue  Ridge,  along  its  western  flanks,  belongs 
as  well  to  the  Valley — for  the  approaches  to,  and 
outlets  from,  its  mines,  are  into  the  Valley,  and  its 
motive  power  and  agricultural  resources  will  be 
used  in  their  exploitation. 

Limestone,  as  before  stated,  forms  the  basis  of 
the  Valley.  Of  this  there  are  many  varieties  to  be 
found  in  the  upturned  strata  of  a formation  several 
miles  in  thickness.  There  are  dark  marbles, 
hydraulic  limestone  for  cement,  fissile  and  flaggy 
for  architectural  purposes,  and  others  that  make 
fine  agricultural  lime,  or  good  stone  for  fluxing 
in  the  nranufacture  of  iron.  Since  there  is  but 
little  limestone,  and  that  of  an  inferior  quality,  in 
the  175  miles  between  the  Blue  Ridge  and  the  sea, 
there  will  always  be  a great  demand  for  these  lime- 
stones and  their  products  in  this  large  intervening 
territory. 

The  edges  of  the  great  sand  rocks  that  rise 
beyond  the  Valley  in  long  and  almost  unbroken 
ridges,  like  the  crests  of  successive  waves,  outcrop 
in  the  Valley  in  broken  fragments  of  rounded  hills, 
or  short,  low  ridges,  but  situated  in  lines  ranging 
with  the  mountains  ; sometimes  they  become  great 
double  ranges,  rising  in  the  Valley  and  dividing  it 
into  two  f)arts,  extending,  like  the  Massanutton 
in  the  Shenandoah  Valley,  for  forty  or  fifty  miles, 
aird  comparing  in  height  and  magnitude  mth  the 
Blue  Ridge  itself.  In  the  vicinity  of  these  ranges  of 
hills  and  in  “ the  doubles”  of  the  Valley  mountains 
are  found  extensive  deposits,  or  pockets,  of  brown 
hematite  iron  ores,  generally  soft  or  cellular  in  struc- 
ture, smelting  readily  and  producing  an  iron  of 
great  tenacity.  There  are  not  less  than  four  of  these 
lines  of  pockets  in  the  Valley  in  Augusta  county, 
and  the  out-crops  and  fragments  upon  the  surface 
indicate  that  they  are  general  throughout  the 
region.  There  have  been  some  fmaiaccs  that  have 
drawn  their  supplies  from  these  ores,  but  the 
timber  of  the  Valley  has  been  too  valuable  to  use 
for  such  purposes.  Now  that  coal  is  accessible, 
these  very  fine  and  rich  ores  will  attract  attention. 
The  clays  of  the  Valley,  almost  everywhere,  make 
fine  hard  bricks  of  a dark  colour,  owing  to  the 
presence  of  so  much  iron  in  them. 

In  the  vicinity  of  these  ore  beds  are  found 
valuable  deposits  of  umber,  and  considerable 
quantities  of  it  have  been  used  in  the  rnanufactm-e 
of  paints. 

There  are  found  on  the  eastern  side  of  the  main 
Kitatinny  mountain,  throughout  its  extent,  de- 


I 

i 


91 


i 


JOUENAL  OF  THE  SOCIETY  OF  ARTS,  February  21,  1873. 


245 


■fcaclied  and  broken  fragments  of  wliat  some  call 
tbe  proto-carboniferons,  and  others  the  false  coal- 
measures  (overlying  the  old  red  sandstone  it  is 
said),  brought  into  these  topographical  relations 
by  a great  do\vnthrow  of  the  higher  formations. 
These  fragments  are  generally  of  small  extent,  as 
in  Augusta,  yet  they  furnish  two  or  inore  seams 
of  good  semi-anthracite  coal,  but  so  disturbed  and 
crushed  as  to  be  of  little  value.  In  the  New  River 
basin  is  found,  on  the  contrary,  a very  well- 
developed  coal-field  of  this  era,  containing,  among 
others,  two  very  accessible  seams  of  good  coal, 
varying  in  thickness  from  two  to  three  and  a-half, 
and  from  six  to  nine  feet.  The  better  part  of  the 
field  is  thought  to  be  the  thirty  miles  of  the  length 
of  it  lying  north  of  New  River,  in  Montgomery 
county ; hence  the  whole  is  often  spoken  of  as  the 
Montgomery  coal-field,  but  very  good  openings 
have  been  made  through  100  jniles  in  length  of  a 
somewhat  na^^o^y  belt  along  the  west  side  of  the 
valley.  These  coals  liave  only  been  used  for 
domestic  purposes,  but  the  proximity  of  the  great 
hematite  ii'on  deposits,  hereaftei-  mentioned,  must 
soon  lead  to  their  trial  for  mnnufactiiring  purposes. 
The  profitable  area  of  this  field  may  be  roughly 
estimated  at  100  square  miles. 

Ill  Washington  and  Smyth  counties,  on  the 
north  fork  of  Holston  river,  are  extensive  beds,  of 
great  thickness,  of  gypsum,  or  plaster  of  Paris,  of 
the  best  character  for.  agricultural  and  other 
purposes,  and  it  is  much  used  as  a fertiliser, 
especially  upon  the  grass  lands. 

In  the  same  region  are  deposits  of  rock  salt,  that 
have  been  peneti'ated  more  than  a hundred  feet  in 
sinking  wells  to  sujiply  brine  to  the  extensive 
works  at  Saltville.  The  annual  production  there 
is  very  large,  and  the  salt  bears  an  excellent  re- 
paitation.  During  the  late  war  the  larger  poifion 
of  the  salt  used  in  the  Confederacy  for  a long  time 
was  manufactured  at  Saltville.  The  area  of  the  salt 
and  plaster  field  is  unknown,  enough  is  knowm, 
though,  to  justify  the  belief  that  it  is  large. 

The  forests  of  the  valley  are  great  park-ldie 
groves  of  many  kinds  of  oak,  hickory,  lociist, 
■wahaut,  and  j^ellow  pine,  with  chestnut  upon  the 
ridgy  lands,  with  little  or  no  undergrowth,  and  the 
result,  apparently,  of  one  great  seeding,  so  uniform 
are  the  trees  in  size  and  height.  The  timber  of 
these  trees  is  of  a very  superior  quality  for  manu- 
facturmg  purposes,  and  the  traditional  regard  of 
the  inhabitants  for  forests  has  kept  more  than  lialf 
of  these  valuable  farming  lands  in  woods.  When 
the.  country  was  settled,  tradition  says  it  was  an 
open  prairie-Hke  region,  covered  with  tall  grass, 
and  abounding  in  buffaloes,  deer,  and  other  game, 
a gri'at  hunting-ground  of  the  Indians,  which 
they  annually  burnt  over  to  keep  down  the  growth 
of  timber,  and  which  they  only  parted  with  after 
many  bloody  struggles.  The  white  man  kept  dov\Ti 
the  fires,  and  the  forests  sprang  up.  He  remem- 
bered the  difficulties  he  experienced  in  getting 
wood  and  timber  from  the  distant  ridges  and 
mountains,  and  cherished  the  crop  so  bountifully 
sown  by  the  Great  Husbandman,  and  now,  after 
loO  years,  few  countries  can  offer  a finer  harvest  of 
choice,  sound  timber. 

The  Valley  is  an  extremely  rich  farmmg  and 
grazing  region,  covered  -with  natural  grasses, 
especially  the  blue  grass  that  forms  perennial 
pastures  famed  for  their  fattening  qualities  ; its 
productions  show  that  it  is  unsurpassed  for  these 


purposes  ; and  lying  as  it  does  in  the  midst  of  great 
mineral  wealth,  it  must  soon  have  ample  demands 
for  its  products. 

The  climate  of  this  Valley  is  the  hapj>y  medium 
between  the  extremes  of  north  and  south,  and  may 
be  characterised  as  the  mild  temperate. 

The  Api-alaciiiah  Country. 

The  Appalachian  portion  of  the  Virginias  succeeds 
the  Valley  on  the  we.st.  It  is  a belt  of  country 
over  3G0  miles  long,  varying  in  width  from  20  to 
oO  miles,  having  an  area  of  over  13,000  square 
miles,  or  eight  and  a-half  million  acres, — one  and 
three-eighths  of  a million  more  than  great  York- 
shire, or  equal  to  a fourth  of  Scotland.  This 
territory  is  about  equally  divided  now  between 
Virginia  and  West  Virginia.  In  general  terms 
it  may  be  desciibed  as  a series  of  com- 
paratively narrow  and  long  parallel  valleys, 
separated  by  ranges  of  mountains,  as  a rule 
equally  parallel,  long,  and  narrow,  and  of  con- 
siderable elevation.  In  crossing  some  sections  of 
this  belt  at  right  angles  there  would  be  found  as 
many  as  twelve  prominent  ranges  of  mountains 
and  valleys  in  a space  of  50  miles,  each  valley 
watered  by  a very  considerable  river.  More  than 
half  of  this  region  is  drained  by  tributaries  of  the 
Potomac  and  the  Monongahela,  flowmg  due  north- 
east ; the  other  half  by  those  of  the  James,  New 
River,  and  the  Tennessee,  mostly  fiowing  due  south- 
west. 

The  heads  of  the  valleys  are  some  2,500  feet 
in  elevation,  and  they  descend  to  from  800 
to  1,500.  The  mountains,  the  repeated  outcrops 
of  the  great  waves  of  the  upper  Silurian 
and  Devonian  sandstones,  are  from  3,000  to 
4,000  feet  in  altitude,  while  the  valleys,  the 
denuded  edges  of  the  softer  mterstratified  lime- 
stones, slates,  and  shales,  have  a general  height  of 
1,500  feet.  The  elevation  and  arrangement  of  the 
mountain  system  secure  to  this  region  a constant 
supply  of  moisture ; the  character  of  the  rocks,  a 
soil  of  great  natural  fertility,  especially  where 
they  are  the  soft  and  highly  fossiliferous  limestones 
common  to  the  formations  here  developed,  while 
the  depth  and  direction  of  the  valleys  guarantees 
a high,  srimmer-day  tcmperatiu’e.  These  given, 
nothing  is  wanting  but  cultivation  to  make  STire 
ample  grass,  Indian  corn,  and  root  crops,  and  for 
these  the  valleys  of  this  region  are  famous,  especially 
those  of  the  South  Branch  of  the  Potomac  and  the 
Clmch  and  Powell’s  rivers.  It  has  long  been  the 
beef-producing  region  of  the  eastern  portion  of  the 
United  States,  and  from  it  the  best  cattle  are  ob- 
tained. 

The  population  of  the  ten  Virginia  counties  in 
this  belt  was  G8,500  in  18G0,  and  72,635  in  1870;  that 
of  the  ten  West  Virginia  counties  was  73,836  and 
75,874,  a total  of  142,336  and  148,509  in  the  same 
years,  a gain  of  some  4|^  per  cent.  The  negro 
population  of  the  West  Virginia  jiortion  of  the 
region  was  7,631  in  1860,  and  4,355  in  1870,  a 
loss  of  nearly  43  per  cent.  The  average  to 
a square  mile  in  1860  was  20,  but  most  of  the 
popidation  is  located  at  three  centres,  the  extreme 
north-eastern  and  south-eastern  parts,  and  on  the 
waters  of  the  Greenbrier  branch  of  Now  River, 
south  of  the  central  portion,  where  the  limestone 
valleys  are  widened,  and  where  highways  have  long 
been  opened;  there  are  hundi’ods,  almost  thousands 
of  sqtrare  miles  of  this  region,  especially  on  the 
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head  waters  of  Cheat  and  Greenbrier  rivers,  covered 
hy  dense  unbroken  forests  of  pine,  black  spruce, 
cherry,  maple,  hickory,  and  oak,  where  the 
traveller  on  the  great  turnpike  roads  built  by 
Virginia  across  and  through  these  mountains  in 
all  directions,  will  find  but  one  or  two  clearings  in 
a day’s  ride. 

The  great  forests  of  the  mountains  of  New  York 
and  Pennsylvania  are  rapidly  disappearing  (a  single 
one  of  the  counties  of  the  latter  state,  no  larger 
than  these,  having  sent  500,000,000  feet  to  market 
last  year,  that  was  sold  at  an  average  rate  of  20 
cents  per  cubic  foot),  so  the  day  is  not  far  distant, 
in  this  railway  building  age,  when  these  great 
bodies  of  timber  must  come  into  the  market.  It  is 
no  uncommon  thing  to  find  a hundred  or  more 
hickories,  white  oaks,  tulip  poplars,  or  wild  cherries, 
upon  an  acre,  each  of  which  will  exceed  two  feet  in 
diameter,  and  afford  a shaft  of  that  size,  without 
a branch  or  limb,  of  sound  and  merchantable 
timber  40  or  50  feet  in  length  ; the  pines  and 
spruces  will  furnish  longer  ones.  | 

The  improved  lands  were  1,287,802  acres;  the 
unimproved  in  farms  3,982,975,  so  only  one-third 
of  the  5^  million  acres  claimed  to  be  in  farms  was 
cleared — a fact  readily  accounted  for  when  the 
custom  is  known  that  there  prevails  of  fencing  in 
forest  land  for  grazing  stock  cattle,  or  claiming  the 
whole  country  as  a range.  In  reality  not  more  ^ 
than  one-eighth  of  the  country  is  cleared.  The 
average  price  of  the  land  in  farms  was  seven  and 
three-quarter  dollars  per  acre.  | 

The  United  States  Patent-ofiB.ee,  when  the  De- 
partment of  Agriculture  formed  part  of  it,  ascer- 
tained officially  that  a steer  that  at  three  years  old 
cost  25  dols.  in  New  York,  24  dols.  in  Ohio,  15  dols. 
in  Illmois,  and  12  dols.  in  Iowa,  would  only  cost 
8 dols.  in  the  mountain  regions  of  Virginia.  This 
shows  the  great  advantage  this  region  must  have 
in  rearing  stock  of  all  kinds,  for  the  first  cost  is  not 
half  the  average  of  the  states  named,  while  most 
of  them  are  from  twice  to  four  times  as  far  from 
the  great  markets. 

The  climate  of  the  valleys  of  this  region  is  a 
very  agreeable  one,  and  very  favourable  to  the 
health  of  man  and  beast.  The  isotherm  of  55  deg. 
passes  diagonally  across  this  region.  At  Lewis- 
burg,  at  an  elevation  of  1,800 ft.,  the  average  of  the 
spring  months  is  54  deg.  Pahr.,  of  the  summer 
73  deg.,  the  autumn  56  deg.,  and  the  winter 
35  deg.,  giving  an  annual  mean  of  55  deg.,  or 
about  the  same  as  Baltimore  and  St.  Louis,  and 
higher  than  that  of  Philadelphia  or  Cincinnati. 
These  may  be  taken  as  fair  means  for  the  elevated 
valleys.  The  spring  and  -winter  winds  at  Lewis- 
burg  are  generally  south  and  south-west.  The 
rain-fall  is  from  32  to  36  inches  in  this  section. 
The  mortality  statistics  of  1850  show  that  the 
comparative  deaths  of  this  region  are  as  96  to  238 
in  the  Mississippi  Valley  proper,  125  in  the  New 
England  States,  101  in  the  North-Western  States, 
and  92  in  Cahfornia.  It  should  be  remembered, 
too,  that  the  poj)ulation  of  the  Virgiman  moun- 
tains is  an  old  and  fixed  one,  while  that  of  the 
west  is  constantly  filled  up  with  a picked  people. 

Time  forbids  more  than  a glance  at  the  produc- 
tions of  the  Appalachian  region.  It  had  in  1840 
over  608,000  head  of  live  stock — four  and  a-half  to 
each  one  of  its  people — valued  at  seven  million 
dollars.  The  cereals  produced  were  over  seven 
million  bushels,  or  50  bushels  to  each  inhabitant, 


at  the  same  time  large  quantities  of  tobacco,  fiax, 
&c.,  were  cultivated,  and  millions  of  feet  of  timber- 
sent  to  market. 

General  Sherman  states  that  he  made  his  well- 
known  march,  with  a great  army,  from  the  moun- 
tains of  Tennessee  to  the  Atlantic  seaboard,  without 
a commisariat,  by  having  the  census  of  1860  hi 
hand,  and  choosing  his  line  of  advance  by  its  state- 
ments of  production.  In  like  manner  large  armies, - 
in  the  early  part  of  the  late  war,  subsisted  on  the 
sparsely-settled  valleys  of  these  mountains,  and 
constant  supplies  were  drawn  from  these  unfailing 
sources  during  its  continuance. 

The  mineral  resources  of  the  Appalachian  belt 
are  very  great,  especially  in  u'on  ores  of  a superior 
quality,  and  favourably  situated  for  mining.  The 
ranges  of  mountams  adjacent  to  the  valley 
generally  consist  of  a great  sand  rock,  that  dips  at 
a high  angle  to  the  eastward,  forms  that  face  of  the 
mountains,  and  gives  them  a bold,  sharp,  and 
ragged  crest  fine  ; under  this  rock,  on  the  western 
slope  of  these  ridges,  is  a softer  red  shale  or  sand- 
stone dipping  in  the  same  direction,  and  this  is 
generally  succeeded  by  a stratum  of  brown  hematite 
iron  ore  from  20  to  50  feet  or  more  in  thickness, 
and  extending  to  unknown  depths,  apparently 
coinciding  in  extent  with  the  associated  strata. 
The  softer  shales  and  sandstones  between  the 
crest  of  the  mountain  and  the  iron  ore 
weather  away  and  leave  the  iron  ore  exposed  in 
many  places  as  a series  of  knobs  or  shoulders  ; on 
I the  western  side  of  the  mountain,  at  a somewhat 
I lower  level  than  its  top,  as  the  ore  is  softer  than 
the  sand-rock,  so  the  mountain  has  a shallow 
trough,  or  “ double,”  as  the  people  of  the  country 
call  it,  along  its  summit,  sometimes  extending  for 
miles,  and  furnishing  a way  for  a road-bed.  Some 
of  these  bluffs  or  knobs  of  iron  ore  are  25  or  30  ft. 
in  height,  and  of  large  dimensions,  as  at  Elizabeth 
Fimiace,  on  the  line  of  the  recently  opened  Chesa- 
peake and  Ohio  railway.  These  peculiar  features 
are  repeated  as  often  as  the  successive  waves  of  the 
same  formations  come  up,  so  there  are  sometimes 
three  or  four  parallel  ranges  not  far  apart, 
each  bearing  these  valuable  ores  upon 
their  backs,  and  indicating  the  rich  burden  > 
by  the  same  topographical  feature  revealing  the 
iron  deposit  to  the  eye  as  far  as  it  can  see  the  out- 
lines of  the  ranges.  The  limonite  ores  contahi 
from  74  to  83  per  cent,  of  sesquioxide  of  iron,  and 
often  from  1 to  10  per  cent,  of  sesquioxide  of 
manganese,  adapting  them  well  for  use  in  the 
manufactm-e  of  iron  or  steel  by  Bessemer’s  process. 
These  ores  are  found  both  massive  and  porous,  and 
sometimes  decomposed  into  beds  of  great  thickness, 
as  a thoroughly  pulverised  mass,  as  at  Longdale. 

In  some  of  the  valleys  are  found  pockets  of  red 
hematite,  and  in  the  low  limestone  hills  masses  of 
brown  hematite.  It  is  difficult  to  conceive  of  the 
quantity  of  these  superior  ores  that  must  exist  in  these 
long  ranges  of  moimtains,  extending  f or  himdreds  of 
miles,  or  to  estimate  the  importance  and  wealth  they 
will  give  to  V irginia  now  that  they  are  made  accessi- 
ble by  railway  and  are  brought  by  the  same  means  in 
commumcation  with  the  great  coal-field  of  the 
Kanawha  basin.  The  iron  now  made  here  in 
charcoal  furnaces  from  these  ores  readily  commands 
the  highest  price  in  the  market  as  car-wheel  iron. 
Furnaces  are  in  process  of  erection  for  making 
iron  with  the  splint  and  other  coals  from  the  field 
before  mentioned. 
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' Adjacent  to  the  iron  ore  is  generally  found  a 
thick  stratum  of  good  fire  clay,  and  this  is  suc- 
ceeded by  a highly  fossUiferous  limestone,  con- 
forming to  the  dip  of  the  other  rocks,  con- 
taining ninety -four  per  cent,  of  carbonate  of 
lime.  This  is  a superior  flux  for  use  with 
the  adjacent  ores,  and  for  burning  into  lime. 
The  low  foot  hills  lying  west  of  the  limestone  are 
black  slates,  containing  several  per  cent,  of  petro- 
leum (which,  it  has  been  suggested,  might  be 
utilised  in  some  way)  and  aluminous  shales,  en- 
closing nodules  of  .sulphuret  of  iron.  These  shales 
are  used  in  some  places  in  the  manufacture  of 
alum.  The  springs  that  flow  from  these  various 
mineral  strata  are  strongly  impregnated  with  their 
, properties,  and  at  intervals  throughout  the  belt 
are  chalybeate,  alum,  sulphur,  and  other  medicinal 
springs  held  in  high  repute  as  remedial  agents. 
There  are  many  kinds  of  valuable  building  stones, 
some  of  them  of  great  beauty,  as  the  well-known 
rich  brown  Tennessee  marble  that  abounds  in  the 
Clinch  valley. 

Many  of  the  valleys,  as  before  stated,  are  lime- 
stone, the  rocks  belonging  to  the  Devonian  and 
; 1 Sub-carboniferous  formations.  All  these  are  noted 
[!'  for  their  fertility,  and  the  limestones  are  the  best 
of  their  kinds  for  all  purposes. 

; Salt-wells  have  been  bored,  and  some  salt  made 
, in  several  places  in  the  south-west,  in  Mercer  and 
r I Scott. 

In  some  of  the  western  ranges,  especially  the 
jl  low  broken  one  known  as  the  Poor  Valley  Ridge, 

I lying  just  east  of  the  Great  Conglomerate,  the 

I base  of  the  coal  measures  that  forms  the  Cumber- 

I I land  mountain,  the  boundary  between  Kentucky 
and  Virginia,  and  its  extension  as  the  Great  Flat 
Top  and  other  mountams,  is  a very  persistent 

! stratum  of  fossil  red  hematite  iron  ore,  locally 
known  as  dyestone,  because  sometimes  used  for 
I i colouring  purposes.  This  stratum  is  conformable 
I to  the  sub-carboniferous  rocks,  and  is  remarkable 
■ I from  the  fact  that  it  extends  from  Alabama  to 
I New  York,  from  1,200  to  1,500  miles.  It  is  known 

I in  the  latter  state  as  Clinton  ore,  and  is  so  highly 
prized  it  is  taken  hundreds  of  miles  to  the  Penn- 
' sylvania  fm-naces.  In  the  last-named  state  a seam 
of  it,  eight  inches  thick,  is  held  to  be  very  valuable. 
This  stratum  of  ore  in  Virginia  is  from  28  to  38 
i j inches  in  thickness,  and  very  favourably  situated 
for  mining.  Still  little  or  no  use  has  been  made 
of  it,  as  no  railways  have  been  completed  to  the 
region  where  it  is  exposed.  No  ore  can  be  more 
favourably  situated  for  manufacture,  for  it  is  not 
more  than  four  or  five  miles  through  the  Cumber- 
land mountain  to  the  Kentucky  coal,  and 
a little  farther  to  the  north-east  this  ore  is 
found  on  one  side  of  a narrow  mountain  and 
, the  coal  on  the  other,  with  water  - gaps  at 
several  points  between  them.  Large  quantities 
of  iron  are  made  in  Tennessee  from  these  ores, 
where  they  yield  from  60  to  75  per  cent,  of  metallic 
_ iron.  This  ore  is  generally  found  as  a solid  stratum, 
of  a rich,  dark  colour,  and  so  full  of  fossil  remains 
I as  to  look  like  a mere  mass  of  encrinal  and  crmoidal 
buttons,  the  whole  so  soft  in  the  quarry  that  it 

I can  be  cut  into  blocks  or  slabs  with  a saw,  or  hewn 
with  an  axe ; sometimes  it  presents  itself  as  a 
lenticular  or  oolitic  mass.  The  value  of  these 
Virginian  deposits  is  very  great,  and  the  interest 
lately  manifested  in  these  ores — (a  late  number  of 
the  Iron  and  Coal  Trades  Review,  of  London,  states 


that  English  capitalists  even  are  about  to  work 
the  poorer  seam  in  Pennsylvania) — must  lead  to 
their  development,  not  only  ui  the  south-west  but 
in  the  central  parts  of  the  region  under  considera- 
tion, where  they  are  kno-wn  to  be  well  developed. 
Nitrous  earth  is  abundant  m the  caves  of  this 
region,  and  quantities  of  saltpetre  have  been  made. 

Teans-Appaeachiast  Cotjn-trye 

The  remainder  of  the  Virginias  may  bo  called 
the  Trans- Appalachian  country,  although  the  term 
is  not  strictly  correct,  for  this  is  really  the  western 
slope  of  the  Apjpalachian  region  itself — the  descent 
from  the  outcrop  of  the  Great  Conglomerate,  the 
base  of  the  coal  measures,  to  the  trough  of  the 
Ohio  river.  Nearly  the  whole  of  this  territory — a 
hundred  miles  in  width  from  south-east  to  north- 
west, and  averaging  175  miles  in  length  from 
south-west  to  north-east,  an  area  of  17,500  square 
miles  (over  11  million  acres) — is  underlaid  with 
coal ; it  is  carboniferous.  The  general  elevation 
of  the  eastern  mountain  border  is  2,500  feet ; that 
of  the  edges  of  the  plateau  along  the  Ohio  about 
900  feet;  the  Ohio  itself,  at  the  mouth  of  the  Great 
Kanawha,  is  only  550  feet  above  tide  at  New 
Orleans,  1,800  miles  distant  by  the  Ohio  and 
Mississippi. 

This  Trans-Appalachian  region  can  be  best 
understood  by  regarding  it  as  a great  plane, 
inclined  to  westward  at  a low  angle,  from  which 
the  channels  of  the  streams  have  been  eroded  to  a 
great  depth  in  forming  canons,  in  many  places  a 
thousand  feet  deep,  so  that  navigable  waters 
penetrate  to  the  very  heart  of  the  plateau,  so  most 
of  the  country  is  on  a much  higher  level  than  the 
principal  streams  ; still,  there  are  great  bottoms — - 
level  alluvial  lands — along  the  rivers,  of  wonderful 
fertility,  walled  in  by  the  lofty  escarpments  of  the 
plateau,  and  having  conditions  of  climate  and  pro- 
duction belonging  to  places  many  degrees  farther 
south.  All  of  this  region  but  about  1,000  square 
miles — the  counties  of  Wise  and  Buchanan,  in  the 
south-western  part  of  Virginia  — is  in  West 
Vu’ginia.  The  population  of  the  Virginia  portion 
was  7,301  m 1860,  and  8,562  in  1870 — a gain  of 
over  17  per  cent.  The  population  of  the  West 
Virginia  portion  was  302,852  in  1860,  and  367,110' 
in  1870,  a gain  of  over  21  per  cent. ; a rapid 
increase,  but  readily  accounted  for  when  it  is 
known  that  during  the  decade  petroleum  and 
other  great  interests  were  developed. 

The  negro  population  was  13,533  in  1860,  and 
13,625  in  1870,  a very  small  gain,  but  accounted 
for  by  the  fact  that  the  negroes  had  left  the  moun- 
tain region  and  gathered  into  the  towns  along  the 
Oliio.  The  negroes  do  not  constitute  l-25th  of  the 
population.  The  average  of  population  to  the 
square  mile  was  22  in  1870.  The  negroes  in  the 
Virginia  portion  were  123  in  1860,  and  115  m 1870. 

The  improved  lands  were  IJ  million,  and  the 
unimproved,  in  farms,  6 million  acres,  a total  of 
7 2 millions,  valued  at  6J  million  dollars,  an  average 
of  8f  dollars  per  acre.  There  were  over  3 million 
acres  not  held  in  farms — wild  lands,  generally 
owned  in  large  tracts  for  their  undeveloped  mineral 
or  timber  resources,  so  not  more  than  one-sixth  of 
this  large  territory  is  under  cultivation,  leaving 
enough  unused  to  make  ten  counties  the  size  of 
England’s  Suffolk. 

The  production  of  cereals  was  10  million  bushels. 
' More  than  half  of  this  was  Indian  corn,  but  the 
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wlieat,  oats,  biickwheat,  and  potato  crops  were 
large.  The  average  was  33  bushels  to  the  person. 
The  live  stock  numbered  855,000,  valued  at  8j 
million  dollars,  giving  2J  animals  to  each  indi- 
vidual. This  section  produced  several  million 
pounds  of  butter  and  cheese,  largo  quantities  of 
tobacco,  and  thousands  of  gallons  of  wine.  Its 
agricultural  capacity  is  very  great,  and  nowhere  is 
the  husbandman  more  fully  rewarded  by  bountiful 
harvests  of  everything  that  will  grow  in  temperate 
climates,  while  domestic  animals  are  reared  vuth 
but  little  expense,  and  thrive  well.  It  is  most 
favourably  located  between  the  great  markets  of 
the  east  and  the  west. 

The  mineral  resources  of  the  Trans- Appalachian 
region  are  very  great.  Esxaecially  is  it  rich  in  the 
ahundaiice  of  cannel,  sjjlint,  and  bituminous  coals, 
one  or  more  of  these  varieties  being  found  under 
16,000  square  miles  of  its  territory.  The  great 
Appalachian  coal-field  extends  from  northern 
Pennsylvania  to  northern  Alabama,  an  irregular 
oval  area,  widest  on  the  line  of  the  Kanawha  liver, 
which  crosses  it  at  right  angles.  This  part  of  the 
coal  field  is  one-quarter  larger  than  the  great  coal 
fields  of  the  British  Isles. 

On  the  eastern  border  the  seams  of  the  lower 
coal  measm’es  are  found,  having  an  exposed 
aggregate  thiclmess  of  some  50  feet  in  the  gorge 
of  New  Eiver — the  Ime  of  the  Chesapeake  and 
Ohio  Eailway — a canon  from  1,200  to  1,500  feet 
below  the  general  level  of  the  country.  One  of 
these  seams  is  over  six  feet  thick,  furnishing  a good 
coking  coal;  another  seam  of  block  coal  is  four  and 
a-half  feet  thick.  There  are  several  other  seams, 
three  and  four  feet  in  thickness,  furnishing  hitu- 
minous  coals  of  good  quality.  These  seams  have 
only  a moderate  inclination  to  the  north-west,  and 
are  all  above  the  river  and  railroad  level.  These 
lower  measures  descend  more  rapidly  than  the 
rivers,  and  so  pass  beneath  the  water  level  some 
50  miles  from  their  eastern  outcrop.  The  strata  of 
the  upper  coals  come  to  the  horizon  as  the  mouth 
of  New  River  is  approached,  and  not  far  below  the 
junction  of  that  river  with  the  Gauley  to  form  the 
Great  Kanawha.  At  Armstrong’s  Creek,  a section 
in  the  600  feet  of  bluff  above  the  level  of  the 
Kanawha,  shows  13  seams  of  coal  varying  in  thick- 
ness from  two  and  a-half  to  nine  feet,  with  an 
aggregate  of  61  feet.  Below  this  place,  at  Cannel- 
ton,  on  the  other  side  of  the  Kanawha,  there  are 
live  seams  of  coal  oqien,  in  the  1,300  feet  of  the 
face  of  the  bluff,  aggregating  29  feet.  More  than 
100  feet  of  stratified  coal  has  been  proved  here. 
The  seams  vary  from  8 to  14  feet  in  thickness,  and 
embrace  gas,  shoj),  s^jlint,  and  cannel  varieties. 
The  seam  producing  the  cannel  is  double,  giUng  4 
feet  of  cannel  and  2^-  of  splint  coal.  This  cannel 
will  yield  60  gallons  of  oil  to  the  ton  of  2,000  lbs. 
A section  on  Cabin  Creek  and  vicinity,  ten  miles 
below  Cannelton,  by  Prof.  Ansted,  gives  68  feet  of 
coal,  in  some  13  seams,  varying  in  thiclmess  from 
2 j to  11  feet ; 22  feet  of  these  seams  are  cannel 
and  from  7 to  11  splint  coal.  At  Campbell’s  Creek, 
still  lower  down  the  river,  in  the  400  feet  of  bluff', 
are  6 seams,  from  4^  to  6 feet  thick,  that  furnish 
29  feet  of  coal.  This  coal  is  peculiar  in  its  forma- 
tion. Near  Clay  Court-house,  on  Elk  river,  the 
coal  strata  are  from  41  to  11  feet  thick,  making  41 
feet  of  coal  in  the  500  feet  of  bluff ; 19  feet  of  the 
coal  being  splint  and  6 cannel.  At  the  mouth  of 
Coal  -river  a stratum  of  coal,  from  4 to  8 feet  thick. 


is  found  at  a depth  of  300  feet : of  course  the  other 
seams  are  found  there  also,  but  at  greater  depths. 
These  may  be  considered  fair  samples  of  the  sections 
throughout  this  great  coal-field,  ample  enough  to 
satisfy  the  wants  of  untold  generations,  and  so  ac- 
cessible as  to  require  no  special  skill  m mming  nor 
expenditure  for  drainage  and  ventilation.  The 
Baltimore  and  Ohio  Eailway,  with  its  Parkersburg 
and  Wheeling  arms  and  numerous  branches,  now 
crosses  the  noithem  part  of  this  field  and  opens  it 
to  markets.  The  Chesapeake  and  Ohio  Eailway  has 
just  crossed  it  in  the  south,  where  the  Great  Miner 
has  “ torn  asunder  the  mountains,”  and  well  and 
wisely  cut  an  oiDcn  gangway,  more  than  a thousand 
feet  deep,  across  the  rich  strata,  exposed  them  to 
daylight,  and  at  the  same  time  made  way  for  the 
railroad,  at  veiy  low  grades,  to  cany  this  “bottled 
sunshine  ” to  the  great  markets.  The  coals  found 
here  are  used  in  making  ii'on  without  cokmg,  and 
the  choice  for  aiy  special  purpose  is  very  great, 
the  quality  being  unexceptionally  good. 

On  the  Little  Kanawha  river  are  some  of  the 
most  abundant  oil  wells  in  the  country,  and  millions 
of  gallons  are  annually  exported  from  them.  In 
the  same  region  is  mined  a solidified  petroleum,  as 
it  were,  highly  valued  for  the  manufacture  of 
lubricating  oils. 

The  salt-bearmg  rocks  underlie  this  region,  and 
these  have  been  penetrated  by  artesian  wells  at 
various  points,  esxjecially  on  the  navigable  streams, 
and  large  quantities  of  salt  manufactured.  On  the 
Great  Kanawha,  above  Charleston,  the  capital  of 
West  Virginia,  from  two  to  three  million  bushels 
of  the  very  best  salt  are  aixnually  manufactured. 
One  establishment,  the  Snow-hill,  producing  a 
half-million  bushels,  draws  a hiine  that  gives  a 
bushel  of  salt  to  45  gallons,  from  9 wells  from  800 
to  900  feet  deej),  and  mines  the  coal  to  evaporate  it 
from  the  hills  that  overlook  the  works.  Bromine 
is  made  from  the  waste  at  the  same  point.  The 
u'on  ores  peculiar  to  the  coal  measures  are  found  in 
all  parts,  and  these,  though  yielding  biit  30  per 
cent. — like  most  of  the  ores  from  Avhich  England 
manufactures  her  seven  million  tons  annually,  the 
half  of  the  world’s  xu'oduction — will  undoubtedly^ 
be  utilised  and  worked  with  the  60  per  cent,  ores 
of  the  Appalachian  belt.  Eire-clays  are  also  found 
in  the  coal  region,  and  valuable  building  stones  are 
abundant,  especially  sandstones,  having  great 
durability  and  yet  easily  -wrought,  adn-firably 
adapted  to  the  construction  of  extensive  works. 
Clays  for  brick-making  aboimd,  as  well  as  good 
building  and  giass-maldng  sands. 

Few  countries  surpass  this  in  the  quantity  and 
quality  of  its  timher.  The  original  forests  of  bu’ch, 
walnut,  maple,  white  and  yellow  tulip-poplar, 
oaks,  and  some  pines  furnish  trees  of  great  size  and 
length,  and  perfectly  sound.  There  is  an  abund- 
ance of  water-power,  and  already  millions  of  feet 
are  annually  produced.  It  would  require  a volume 
to  give  an  adequate  idea  of  the  resources  of  the 
Yirghiias  and  of  then’  availabihty  in  every  way'. 
It  may  be  truthfully  said  there  is  no  country  that 
more  nearly  resembles  in  these  respects  the 
epitomised  world  that  is  found  m Great  Biitain. 


DISCUSSION. 

Mr.  Hyde  Clarke  said  it  was  hardly  necessary'  to  look 
for  a word  of  sympathy  for  Virginia,  because  Virginia 
was  closely  connected  with  this  country'  a century  before 
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the  union  with  Scotland  was  efi'ected.  That  connection 
lasted  so  long  as  even  to  have  extended  during  the  early 
period  of  the  history  of  the  Socii  ty,  and  in  common  with 
other  colonics  it  received  the  fostering  counsels  of  the 
Society  of  Arts.  At  that  jjeriod  Virginia  more  than  once 
had.  its  claims  advocated  within  these  walls,  and  by  the 
organs  of  the  Society.  It  might  even  be  said  that  at  the 
period  when  the  connection  between  Virginia  and  this 
country  took  place  there  was  a greater  amount  of  sym- 
pathy with  the  cause  of  independence  here  than  there 
was  in  the  provinces  of  America  which  established  that 
independence.  They  sympathised  with  Virginia  in  every 
respect,  and  it  was  that  feeling  w’hich  had  led  English 
people  to  invest  large  sums  for  the  benefit  of  the  State 
[ ofVirginia.  Those  investments  were  still  further  increased 
i afterthelate  war,  by  those  who  visited  the  country  andsaw 
I the  resources  of  the  land,  and  the  character  of  its  citizens. 

[ This  society  had  been  among  the  first  to  invest  its  funds 
I in  American  bonds.  So  far  as  Virginia  was  concerned, 
i he  felt  it  his  duty,  as  the  Secretary  of  the  Council  of 
Foreign  Bondholders,  and  also  as  Secretary  of  the  Com- 
mittee of  Vir.;inian  Bondholders,  to  say  that  the  feelings 
of  confidence  were  not  disturbed  at  the  present  moment, 
but  that  Virginia  was  in  such  a position  of  financial 
trouble  that  it  very  much  affected  the  possibility  of  any 
undertakings  for  the  development  of  its  resources  being 
assisted  in  England.  Virginia  must  set  her  affairs  in 
if;  order  before  she  could  apply  to  England  for  further  as- 
sistance.  It  could  scarcely  be  said  that  it  was  the  fault 
> of  her  own  citizens  that  this  had  not  been  done,  because  , 
i*  the  government  had  on  various  occasions  come  forward 

i'  as  the  open  asserter  of  the  just  rights  of  the  creditors, 

I and  he  thought  the  documents  and  addresses  which  had 

il  been  published  did  great  honour  to  that  country.  The 
t dividends  due  to  the  people  of  this  country  had  not  been 
I paid,  and  although  decisions  had  been  given  by  the 
1 courts  in  Virginia  in  favour  of  the  creditors,  they  had 
' ' not  got  the  benefit  of  them,  and  at  the  present 
time  there  was  a conference  sitting  at  Richmond, 
between  the  legislators  and  the  creditors  of 
the  state,  whose  decision  might  be  announced  by 
telegraph  at  any  moment,  offering  a compromise.  It 
was  their  duty,  he  considered,  under  those  circumstances, 
i to  call  the  attention  of  Major  Hotchkiss,  as  a repre- 
sentative of  Virginia,  to  the  state  of  the  case,  so  that  he 
might  press  upon  his  fellow-citizens  to  take  all  the 
measures  necessary  to  restore  the  position  and  reputation 
of  the  state.  At  the  present  time,  no  less  than  ten  of 
the  Southern  States,  which  had  been  precipitated  into 
difficulty  tbrougb  the  late  war,  were  more  or  less  scenes 
of  repudiation,  and  the  amount  of  money  due  was  pro- 
ducing great  suffering.  It  was  in  Virginia  that  the 
confidence  of  the  people  of  this  country  had  been  most 
I placed,  and,  therefore,  they  looked  to  that  state  to  set  an 
I example  to  the  others.  There  were  many  people  in 
London  deeply  interested  in  Virginia,  who  had  the 
strongest  desire  to  promote  the  welfare  of  the  country, 
and  to  develop  its  great  resources.  With  regard  to 
Richmond,  he  looked  forward  to  the  day  when  it  would 
become  one  of  the  great  ports.  If  that  was  to  be  done, 

I it  could  only  be  accomplished  by  Virginia  upholding  her 
creoit.  because  credit  was  a capital  beyond  natural 
resources,  and  was  greater  than  mouej'. 

^ Professor  Ansted,  F.R.S.,  said  it  was  nearly  20  jmars 
! since  he  first  visited  Virginia,  and  examined  some  of  its 
mineral  riches.  The  last  speaker  had  referred  to  a sub- 
ject which  he  thought  had  better  not  bo  discussed,  as  it 
would  only  occupy  a great  deal  of  time  and  do  no 
practical  good.  lie  could  speak  personally  and 
positively  as  to  the  nature  of  the  coal-fields  alluded  to, 
which  provided  one  of  the  greatest  resources  of  mineral 
wealth  of  Virginia,  and  one  which  would  no  doubt  prove 
in  the  long  run  the  most  important  of  all.  They  might 
form  a good  notion  of  the  real  value  of  this  coal-field'by 
drawing  a comparison  between  Virginia  and  England, 

I two  countries  of  nearly  the  same  size.  In  Virginia  the 
coal-fields  extended  across  the  country  from  north-east 


to  south-w'est, — as  if  two-thirds  of  England  were  one 
coal-field, — the  coal  not  being  difficult  to  work,  involving 
very  few  mechanical  difficulties  with  water,  and 
scarcely  any  danger  from  explosions.  The  communi- 
cations by  railway  were  quite  equal  to  those  of 
England.  It  was  true  the  coal-fields  did  not  come 
actually  to  the  coast,  but  they  reached  almost  to  the  Ohio 
and  the  Mississippi,  and  he  felt  sure  that  the  Mississippi 
itself  would  ultimately  be  as  great  a highway  for  America 
as  the  Atlantic  was  for  England.  There  being  easy  com- 
munication with  the  Atlantic  coast,  he  did  not  think  it 
was  too  much  to  expect  that  in  course  of  time  Virginia 
would  send  over  coals  to  England  if  the  labour  question 
remained  as  it  then  existed.  At  the  present  time  they 
exported  coal  largely  from  Newcastle,  from  the  neigh- 
bourhood of  Liverpool,  and  South  Wales,  and  he  saw  no 
reason  why  some  of  the  great  Appalachian  coal-fields 
should  not  export  coal  with  equal  convenience  to  Europe 
as  wo  did  to  New  York.  For  a very  long  time  past  the 
whole  of  the  gas  burnt  in  New  York  had  been  made  of 
English  coal,  notwithstanding  the  facility  they  had  for 
getting  it  from  their  own  countr}^ ; but  if  the  price  in- 
creased much  more  they  would  have  to  use  their  own. 
As  to  the  existence  of  coal  in  Virginia  there  could  be  no 
question,  but  it  had  never  been  properly  worked ; indeed, 
there  was  no  coal-field  which  was  more  important,  and, 
although  there  were  places  where  the  seams  were  thicker, 
there  were  none  where  they  were  more  accessible  or  of 
a better  quality  ; and  he  did  not  think  it  was  always 
the  case  that  the  thickest  seams  were  the  most 
valuable.  The  coal-fields  in  the  Appalachian  range 
were  nearly  all  horizontal,  intersected  by  convenient 
valleys,  and  could  be  worked  from  numerous  points  at 
the  same  time  with  ease,  and  might  be  looked  upon  as 
inexhaustible.  As  soon  as  they  were  opened  up,  the 
country  would  be  in  a position  to  put  themselves  before 
the  world  in  such  a way  that  all  recollection  of  the  past 
misdeeds,  referred  to  by  Mr.  Hyde  Clarke,  would  be 
entirely  forgotten.  Virginia  was  also  rich  in  iron  fields 
of  every  variety  and  quality,  and  he  saw  no  reason 
whatever  why,  if  the  same  amount  of  energy  and  in- 
telligence were  applied  to  the  manufacture  of  iron  as  in 
England,  Ahcginia  should  not  take  precedence,  in  the 
present  state  of  the  labour  market,  in  that  important 
manufacture.  Something  of  this  kind  must  inevitably 
take  place,  unless  things  were  altered,  of  which  he  saw 
no  chance  ; and  in  this  respect  Virginia  had  the  chance 
of  being  one  of  the  most  important  states  of  Ameiioa,  and 
one  of  the  wealthiest  countries  in  the  w'orld ; for,  although 
up  to  a comparatively  recent  kind  it  had  been  neglected, 
there  was  no  reason  for  it  so  tar  as  the  physical  condi- 
tion of  the  country  was  concerned.  No  country  had 
greater  resources  of  wealth  ; for  besides  co  d and  iron, 
there  were  other  mineruls,  gold  having  been  obtained 
in  man}'  districts  with  advantage,  and  it  was  certainly 
not  yet  exhausted.  There  was  also  copper,  limestone, 
marble,  salt,  and  other  earthly  minerals,  which  he 
would  not  allude  to.  With  all  these  advantages,  he 
looked  forward  to  Virginia  being  one  of  the  countries  of 
the  future,  and  he  was  happy  in  being  able  to  lend  what 
iissistance  he  could  in  pointing  out  these  matters,  because 
he  bad  visited  it  at  a lime  w’hen  it  was  much  less 
populous  than  it  was  now,  and  had  foreseen  that  when 
the  coal  was  worked  it  must  rise  in  importance. 

Mr.  Thos.  Sopwith,  F.R.S.,  desired  to  draw  attention 
to  the  maps  by  which  the  paper  had  been  illustrated. 
The  largo  map  of  Virginia,  showing  topographical 
featuios,  w.as  quite  a model  of  its  kind,  and  some  smaller 
maps  which  he  had  seen,  also  by  Major  Hotchkiss,  one 
only  of  which  had  been  engraved  and  published,  wore 
of  the  same  excellent  character.  Some  years  ago  he 
had  occasinn  to  make  himself  acquainted  with  the  Vir- 
ginia coal  fields,  and  the  information  which  then  reached 
him  entirely  accorded  with  wdiat  had  now  been  stated. 

Mr.  Christopher  Cooke  asked  what  was  the  climate  of 
Virginia,  as  he  had  heard  it  stated,  though  he  believed 
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erroneously,  that  it  was  unhealthy  ; also  if  there  was  a 
good  system  of  landed  property,  wilh  registration  ot 
title. 

Mr.  J.  Bowron  (Newcastle)  said  that  two  years  ago 
he  spent  some  months  in  Virginia,  more  parlieulaily  t(jr 
the  propose  of  investigating  its  mineral  resoiirors,  and 
he  could  concur  in  all  the  remarks  of  Professor  Ansled. 
There  was  no  douht  of  the  regularity  of  the  coal-fields 
throughout  the  whole  of  Western  Virginia,  while  the 
country  was  so  intersected  with  valleys  ihat  it  was  very 
easy  indeed  to  open  up  at  any  point  coal  seams  which 
could  be  readily  identified  with  the  same  seams  oi/curiing 
20  or  30  miles  off.  He  himself  followed  one  seam  a long 
distance,  and  its  regularity  he  could  hardly  have 
believed  if  he  had  not  traced  it.  On  approaching  the 
Appalachian  region  he  found  such  iinmeirse  deposits  of 
hydrated  hematite  ore  as  he  had  never  seen  elsewhere, 
though  he  was  familiar  with  deposits  of  a similar  kind 
in  Cumberland  and  also  in  Spain.  Besides  these 
resources,  the  capability  of  Virginia  as  a paper- produc.ing 
country  were  greater  than  he  believed  existed  any- 
where else.  It  had  the  materials  at  hand  for  pro- 
ducing those  chemicals  for  which,  at  present,  Amerii'a 
depended  mainly  on  England,  being  well  supplied  with 
metallic  sulphurets,  salt,  limestone  poss'ssing  98  per 
cent,  of  carbonate  of  lime,  manganese,  pure  water,  and 
coal,  and  having  these,  it  could  not  I-ick  anything  for 
chemical  manufactures  ; and  it  jto.ssesseii  hi  sides  such  a 
growth  of  nou-resinous  trees  and  plants,  suitable  for  the 
manufacture  of  paper,  that  he  had  no  hesitation  in  sa^^- 
ing  that  the  one  state  alone  could  easily  supply  p iper 
for  the  whole  of  the  civilised  world. 

Mr.  Newton  said  he  had  twice  recently  visited  Virginia 
and  Western  Virginia,  for  the  purpose  of  asccrtauiing  its 
suitability  as  a colony  for  English  agrii  iilturi.-<ts.  He 
found  that  the  land  was  richer  than  in  England,  and  the 
climate  better;  land  could  be  bought  for  little  ru"re  than 
one  year’s  rent  in  this  country  ; every  croj)  ih  it  would 
grow  here  might  he  cultivated  there,  and  some  especial 
ones  besides;  there  were  as  good  markets,  and  every 
necessary  could  be  obtained  at  a lower  pric“.  In  fi(;t, 
all  that  an  i ngdish  farmer  wanted  was  a little  capital  to 
start  with,  and  he  could  not  fail  of  doing  well  there. 

Mr.  Etheridge,  F.B.S.,  referring  to  the  recent 
statement  of  Sir  William  Armstrong,  that  under 
the  present  prices  of  coal  England  was  pa\ing  whit 
was  equivalent  to  an  annual  tax  of  £45  000,000 
on  that  article,  drew  special  attention  to  the  rich 
mineral  resources  of  Virginia,  and  exnre.ssed  his 
opinion  that  unless  some  solution  of  the  difii  ailty  cmild 
he  found  at  home — and  there  was  no  absolute  necessity 
for  such  famine  prices,  seeing  that  at  the  present  rate  of 
consumption  our  own  coal-fii-lds  would  not  he  exhauste.l 
in  less  than  500  years — Vii  ginia  would,  at  nodistant  il  ite, 
he  found  supplying  the  wlnde  vvoild  with  coal  and  iron. 
He  recommended  everyone  who  was  interested  in  the 
coal  question — .and  very  few  were  not  in  these  days — to 
peruse  the  Eeport  of  the  Royal  Commission  on  Co  d 
supply,  which  would  be  found  very  instruetive ; and 
trusted  that  sometliing  would  he  done  liefore  long  to 
bring  about  a more  satisfactory  state  of  things  in  the 
labour  market. 

Colonel  Montgomery  ■ IT. S.  A.) , said  the  m i n eral  resources 
of  Virginia  did  not  lie  wholly  in  the  future,  for  at  the 
present  moment  negotiations  were  g'  ing  on  for  the 
supply  of  A’irgini  in  coal  in  the  Tamdon  market,  as  well 
as  to  France  and  Bplgiiim.  ATrainia  could  contract  to 
deliv'er  coal  in  London  at  20  ])er  cent,  under  present 
prices,  and  still  retain  a profit  of  20  jier  cent.  All  that 
was  required  was  a little  English  capitd,  and  he  had  no 
doubt  this  would  he  forthcoming,  to  the  great  advantage 
of  both  countries. 

A Gentleman  inquired  if  an  Englishman  could  hold 
land  in  Virginia. 


The  Chairman  said  he  could  nnswi  r that  question 
in  the  affirmative,  as  far  as  regards  Viiginia.  In  West 
Virginia  it  was  necessary  for  foreigneis  to  hold  lands 
through  a trustee. 

Major  Hotchkiss,  in  replying  to  the  various  observa- 
tions and  questions,  said  it  was  as  iinpossihle  to  give  an 
( xhaustive  account  of  Virginia  in  an  hour  asit  would  he 
to  do  so  with  regard  to  England  in  the  same  time. 
As  to  the  public  debt,  he  would  simply  say  that  the 
population  of  Virginia  con.'isted  of  500.000  blacks  and 
700,000  whites,  and  600  000  of  the  latter  w’cre  un- 
douhtf  dl)'  in  favour  of  paying  the  interest  not  only  upon 
two-thirds  of  its  bond  debt.hut  upon  the  whole  if  need  he. 
And  the  voice  of  the  people  would  make  itself  heard. 
The  Courts  had  decided  that  coupons  should  he 
received  for  taxes,  and  the  state  had  backed 
out  of  its  false  position,  and  effaced  from  the  statute 
hook  the  law  which  said  that  should  not  be. 
A conference  was  now  being  held  between  the  bond- 
holders and  the  representatives  of  the  state,  for  the 
liurpose  of  settling,  not  the  terms,  but  the  time  of  pay- 
ment. The  last  census  of  the  United  States  had  with  it 
a map  of  wealth,  showing  in  golden  figures  the  wealth 
of  its  people.  Golden  streaks  stretched  across  from  New 
York  to  the  Mississippi,  and  Chicago,  and  St.  Louis,  and 
Calil'ornia.  but  the  southern  portion  of  the  country  was 
represented  by  a tabula  rasa;  far  different,  however,  was 
the  census  of  I860,  nor  would  it  bear  the  same  appear- 
ance in  1880.  Virginia  had  been  called  “a  neglected 
state,”  but  it  was  not  so  in  I860.  There  was  no  land 
the  sun  shone  upon  v^hich  poured  into  the  laps  of  its 
people  such  abundance  of  wealth.  It  had  no  need 
to  look  abroad  for  people  to  occupy  it;  it  was  self- 
supplying  and  self-supporting  by  means  of  its  own 
agiiculture.  When  that  was  swept  away  by  the  war, 
its  present  capital  was  destrov'cd,  but  there  still  remained 
its  magnificent  mineral  resources  and  prolific  soil,  as  the 
basis  upon  whieb  to  rebuild.  Already  in  one  of  the 
centre  counties  of  the  Valley,  which  was  literally  swept 
with  the  liroom  of  destruction — the  torch  having  been 
applied  to  eveiy  manufactory,  mill,  granary,  and  even 
to  many  of  the  dwelling-houses — the  traveller  might 
piss  through  it  without  finding  a trace  of  the  war.  Its 
people,  with  their  own  unaided  hands,  had  recuperated 
and  restored  it  and  were  now  beginning  to  lay  aside 
their  earnings  to  pay  their  debts.  The  same  sent’ments 
which  prevailed  in  England  swa\ed  the  hearts  of 
the  Virginians,  and  before  long,  he  would  venture 
to  preoii't  that  she  would  bo  rc.store  1 to  full 
credit  in  the  commercial  world.  The  development 
of  manufactures  in  one  district  had  already  doubled 
the  amount  of  taxable  property,  and  the  same  would 
htppi'n  elsew’here.  It  was  said  to  be  a good  thing 
ill  any  country  to  own  the.  species  of  propert\  which  was 
held  bv  ttie  111  jority.  Unfortunately,  in  AAi-gPiia  the 
majority  held  land,  and  they  disliked  levying  a tax  upon 
if,  So  ihiit  at  present  the  tax  was  not  more  than  one- half  per 
Cent,  from  that  source,  but  that  would  be  increased  if 
necessaiy  to  meet  the  demands  of  the  state.  Still,  as  he 
h id  said,  the  amount  of  taxes  had  doubled  in  one  countj' 
through  the  development  of  manufactures,  and  by  that 
means  the  interest  on  the  bonds  and  all  other  claims 
would  be  jiaid.  That  this  view  was  held  by  the  public 
appeared  froiri  the  fact  that  niemhers  of  the  |iresent  legis- 
lature, which  would  expire  next  May,  had  been  rejected 
as  iinworlhv  stewards,  when  recently  candidates  for  office, 
on  account  of  the  manner  in  which  they  had  di.scharged 
the  trust  fiefore  confided  totheni.  AVith  regard  to  hold- 
ing hind,  a law  had  been  pissed  placing  foreigners  on  the 
same  footing  in  this  n-spect  as  citizens,  and  it  was  ex- 
pected that  the  law  of  AVestern  Virginia  wouLI  be  assimi- 
lati  d to  it;  but  in  the  latter  state  foreiun  landowners 
were  put  on  the  sitne  footing  as  resident  foreigners.  The 
qiipsiion  of  climate  was  fully  dealt  with  m the  paper, 
thoiK  h,  from  want  of  time,  lie  had  omitted  reading  it. 
It  was  a healthy  country,  and  its  jjeople  were  healthy — 
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much  the  s ime  as  Englishmen,  True,  the  lower  country 
was  for  a p.irt  of  the  year  rather  unheilthy  to  persons 
not  acclimatised,  hut  even  there,  if  favourable  locations 
were  seleoteil,  away  from  the  sw.arnps  an!  malarious 
districts,  there  was  nothing  to  coaipliin  of.  Tonjugh 
all  the  miildle.  Piedmont,  an  1 the  villey  and  moun- 
tain regions,  the  climate  wuul  I compare  with  that 
of  any  country  in  the  world.  If  time  had  permitted, 
he  should  have  liked  to  siy  soni'-thing  about  the 
commercial  position  of  Virgin! i,  hut  he  would  con- 
fine himself  to  mentioning  the  railway  system.  The 
growth  of  almost  every  portion  of  the  United  States 
had  taken  place  as  the  result  of  developing  through  lines 
of  railway  ; and  Virginia  embarked  in  this  enterprise 
very  soon  after  railways  were  invented  ; indeed,  some  of 
the  oldest  lines  in  the  world  were  to  bo  found  there. 
The  Virginians  had  now  more  th  m 1,800  miles  of  com- 
pleted r.iilwa.y,  as  shown  on  the  large  map,  there  beitig 
no  less  than  three  distinct  lines  of  comutunicalimi  acro.ss 
the  States  from  east  to  west,  besides  branches  intersect- 
ing all  the  mineral  resources  at  right  angles  he  me.n- 
tioned,  besides  other  lines  running  north  and  south. 
Many  others  were  in  course  of  c juscrue.li  m,  in  fact,  the 
railway  kings  were  having  a fight  there,  and  when  they 
had  done,  the  state  would  be  as  the  Almighty  iiitenle  1 
it  should  be,  one  of  the  most  tlourishiug  countries  in  the 
world. 

The  Chairman,  in  proposing  a vote  of  thunks  to 
Major  Hotchkiss,  said  he  had  recently  visited  Vii'ginia, 
and  coul  1 readily  endorse  all  that  had  been  said  as  to  its 
enormous  natural  advantages. 


At  the  close  of  the  meeting  a model  of  an  improved 
apparatus,  for  lowering  and  lloatitig  ships'  ho  its  at  sea, 
was  shown'  ant  described  by  the  inventor,  G.  E. 
Nicholas,  M.D.,  formerly  Assist  mt-Surgeon,  li.N.  The 
description  will  be  found  at  page  253. 


ANNUAL  INTERNATIONAL  tsXKIEITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  CicoLt,  C.B., 
secretary. 


The  first  meeting  of  the  C immittee  for  the  exhibition 
of  Wine,  Spirits,  Beer,  and  other  drinks,  ami  I’obacco, 
was  held  at  G ire-lodge,  Kensington,  on  the  12ih  insr. 
There  were  present — Lord  Skelmursd  ile  (in  the  chair), 
the  lion.  E.  Drummon  1,  Ciiouel  U.  Biring,  Mr.  J. 
Prestwich,  F.R.S.,  F.S.A.  ; Mr.  H.  \I  ittheissen,  Mr. 
M.  Yeatman.  Mr.  0.  H.  Kayser,  and  Mr.  E.  Chirring- 
ton.  Mr.  Cole,  C.B.,  also  atceride  I,  an  1 Mr.  E.  J. 
Craigie,  as  deputy  com  nissione.r,  wh.i  acted  as  secret  try. 
The  committee  disonssed  the  general  course  to  be  pur-  | 
sued,  suggeste  I certain  arraugeme.nts  for  affording  the 
public  every  facility  of  acquiring  some  knowledge  of  the 
respective  processes  of  mauufa'  ture,  forme  1 themselves 
into  various  sub-committees,  and  then  adjourned. 


The  fourth  meeting  of  the  rommittee  for  Ancient 
Objects  was  held  on  Friday,  the  14lh  February.  There 
were  present  Mr.  C.  Drury  Fortnu  u (in  the  chdr)  Mr. 
Campbell,  Mr.  Franks,  Mr.  Moody,  Mr.  .Sod  n S.nith, 
and  Mr.  Thompson.  The  committee  having  considered 
the  applications  received  to  exhibit  ancient  silks  and 
velvets,  observed  that  while  English  and  Fren  dr  silks 
of  the  last  century  are  well  represented,  and  Italian 
silks  and  velvets  are  partially  represente  1,  there  is  no 
representation  of  ancient  silks  and  ve.lv  us  from  China 
and  other  oiiental  countries,  Spain,  P u-tugal,  and 
Germany.  M ire  specimens  of  the  old  Genoese  velvet 
are  also  required. 


The  second  meeting  of  the  Sub-Committee  on  a 
Colonial  Court  in  connection  with  the  current  series 
of  Annual  International  Exhibitions  in  London,  was 
held  14th  Feiiruary,  at  the  Royal  Commissioners'  Office, 
Gore-lodge,  South  Kensington.  The  Right  Honourable 
Hugh  C.  E.  Childers  occupied  the  chair. 


The  Permanent  Fine  Arts  Committee  held  its  second 
meeting,  at  the  Albert-hall,  on  Saturda}q  the  loth  of 
F'-bruary.  The  following  gentlemen  attended  : — Mr. 
S.  Addirurton.  Mr.  T.  O.  B rlow,  A.R.A;  Mr.  E.  L.  S. 
B 'iizoM,  Mr.  H.  Boickow,  M.P. ; Mr.  F.  Cosens,  Mr.  B. 
Dobree,  Mr.  H.  W.  Eaton,  M.P. ; IMr.  0.  Lucas,  Mr.  H. 
O'Neill,  A.R.A.  Mr.  J,  Pender,  M P. ; Mr.  S.  Red- 
irr  ' ve,  Mr,  J.  Reiss,  Mr.  W.  Smith,  F.S.A. ; Mr.  Charles 
Waring,  Mr.  W.  '\Varing,  and  Mr.  Kemp  Welch.  Mr.  H. 
C lie,  C.  B.,  attended  on  behalf  of  her  M ijesty’s  Commis- 
sioners. It  was  resolved  that,  as  the  French  Commission 
does  not  propose  to  act  this  year,  a special  effort  should 
he  made  to  sliow  the  best  French  pictures  possessed  by 
English  gentlemen.  Sub-committees  were  formed  for  the 
ro presentation  of  foreign  paintings,  specially  those  of 
French  artists,  for  the  representation  of  British  oil 
piintings,  specially  works  by  Phillip,  R. A.,  and  Cres- 
wirk,  R.A.,  and  for  the  representation  of  British  water- 
colours.  The  Committee  decided  to  recommend  that 
there  should  be  no  limit  of  date  as  to  the  execution  of 
these  Works. 


The  third  meeting  of  the  Committee  appointed  to  pro- 
mote an  adequate  representation  of  French  Art  and 
Industry  in  the  forthcoming  International  Exhibition, 
was  held  on  S.ilurday  afternoon,  the  loth  of  February, 
at  the  Royal  Commissioners’  Offices,  Gore-lodge.  South 
Kensington,  at  4 p.m.  M.  P.  Dntreil,  of  the  French 
Embassy,  occupied  the  chair,  and  among  the  other 
iiioiiibers  of  the  committee  present  were — MM.  A. 
Casella,  J.  Lebeau,  E.  P.  Liutilhac,  0.  Waring,  &c. 


The  fourth  meeting  of  the  Committee  on  Surgical 
Insti  uinents  and  Apfiliauces  took  place  on  Monday,  17th 
F'  biuarv,  at  the  Royal  Commissioners’  Offices,  Gore- 
lodge,  S.  W.  The  members  present  were — Mr.  Cses.ar 
II.  Hawkins,  F.R.S.  (in  the  chair).  Dr.  P.  Allen,  Mr. 
R.  Bi  udeiiell  Carter,  Mr.  W.  White  Cooper,  Dr.  H.  J. 
Domville.  C.B.  ; Dr.  Arthur  Farre,  F.R.S.  ; Mr.  J. 

I Hilton.  F.R.S.;  Mr.  Liehreich,  Mr.  J.  Luke,  F.R.S.  ; 

I Dr.  A.  G.  M icU-ay,  Mr.  J.  Marshall,  F.R.S.  ; Mr.  T.  \V. 
Huiiii.  Di’.  W.  S.  Playfair,  Mr.  R.  Quain,  F.R.S.  ; and 
Mr.  E.  S lunders.  The  committee,  after  trausaciing  the 
geiu'ial  business  of  the  meeting,  considered  the  applica- 
tions, m ire  than  sixty  in  number,  which  hud  already 
Imeii  received.  They  adjourned  until  Monday,  the  17th 
March,  the  date  of  receiving  the  goods  being  Tuesday, 
the  11th  March  next. 

The  sixth  meeting  of  the  Committee  for  Silk  and 
Velvet  was  held  on  Tnesda)’’,  the  18fch  Febrnaiy,  Sir  D. 
Cooper,  Bart.,  in  the  chair.  There  were  also  nresent — ■ 
Li  ly  Dorothy  Nevill,  Mr.  BlakeU,  Mr.  D.  Chadwick, 
M.P.  ; Mr.  P.  Graham,  Mr.  A.  Lewis,  Dr.  Mann,  Mr. 
G.  A.  Peters,  and  Mr.  Tucker. 


Her  Majesty’s  Commissioners  have  resolved  that  the 
season  tickets  to  the  exhibition  shall  also  give  admission 
to  the  daily  musical  performances  in  the  Royal  Albert 
II  ill.  These  will  consist  of  concerts  of  a high  standard, 
directed  by  Mr.  Barnby,  and  performances  on  the  great 
orgiu  by  Mr.  Best  anil  Dr.  Stainer.  The  tickets  will 
be  ready  f.ir  sale  on  the  1st  March,  and  will  he  issued  at 
a guinea  each. 

The  following  are  the  rules  for  the  reception  of  British 
goods : — 

1.  The  entrances  for  the  reception  of  goods  will  he  as 
follows: — 1,  east  entrance,  in  Exhibition-road;  2,  west 


252 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  February  21,  1873. 


entrance,  in  Prince  Alberl’s-road  ; 3,  south  entrance,  in 
Exhibition-road. 

2.  All  objects  must  be  delivered  at  the  building,  at 
the  entrances  specified,  and  on  the  days  named  below:  — 
Saturday,  1st  March,  and  Monday,  3rd  March,  class  1, 
paintings  in  oil  and  water  colours,  drawings,  &o.,  west 
entrance;  Tuesday,  4th  March,  and  Wednesday,  5th 
March,  class  2,  sculpture,  east  entrance  ; Thursday,  6th 
March,  class  7,  reproductions,  west  entrance;  Thursday, 
6th  March,  class  1,  stained  glass,  west  entrance; 
Thursday,  6th  March,  classes  2 and  6,  fine  art  furniture 
and  all  decorative  work,  west  entrance;  Friday,  7th 
Mtrch,  classes  2 and  6,  fine  art  furniture  and  all  decora- 
tive work,  west  entrance;  Friday,  7th  March,  class  12, 
substances  used  as  food,  wine,  &c.,  tobacco,  implements 
for  drinliirig,  and  utensils  fur  the  table,  east  entrance; 
Friday,  7th  March,  class  4,  architectural  designs,  west 
entrance ; Saturday,  8th  March,  class  3,  engravings, 
west  entrance  ; Saturday,  8th  March,  class  5,  tapestries, 
west  entrance ; Saturday,  8th  March,  class  12,  cooking 
and  its  scienc’,  west  entrance  ; Monday,  10th  March, 
class  12,  cooking  and  its  science,  west  entrance;  Monday, 
10th  March,  class  9,  steel,  cutlery,  and  edge  tools,  west 
entrance;  I'uesJa}',  11th  March,  class  10,  surgical  in- 
stru?nents  anil  appliances,  east  entrance  ; Tuesday,  11th 
March,  macliincry  and  raw  materials,  west  entrance ; 
AVednesday,  12th  March,  scientific  inventions,  west 
entrance;  Wcdnesdajg  19th  March,  class  8,  silk  and 
velvet  fabrics,  &c.,  east  entrance;  Monday,  17th  April, 
class  11,  carriages,  south  entrance. 

3.  All  objects  must  be  delivered  to  the  officers  appointed 
to  receive  them,  unpacked  and  ready  for  immediate  in- 
spection, and  free  from  all  charges  for  carriage,  &c.  The 
only  exception  to  this  rule  will  be  in  the  case  of 
machinery,  wliii-h  may  be  sent  in  cases,  but  must  be  un- 
jjacked  by  exhibitors. 

4.  Packing  cases  of  exhibitors  of  machinery  must  be 
removed  from  the  buildings  as  soon  as  the  goods  are  un- 
packed. 

5.  To  every  object  a label,  form  No.  19  (for  Fine  Art, 
form  No.  19a),  must  be  securely  attached.  The  number 
on  this  l.ihel  must  correspond  with  the  number  of  the 
object  in  first  column  of  delivery  order  (see  rule  6). 

(N'.B. — It  is  recommended  that  labels  be  attached  to 
objects  by  wire.) 

6.  D divory  orders  (form  No.  31),  dulv  filled  in,  must 
be  sent  in  with  the  exhibits.  These  forms  must  contain 
a complete  list  of  all  objects  submitted  for  exhibition, 
and  the  numbers  in  the  first  column  must  correspond 
with  the  number  on  the  labels  (see  rule  5). 

7.  The  door.s  will  be  opened  at  8 a.m.  daily,  and  will 
remain  open  until  4 p.m.,  except  for  one  hour,  viz.,  from 
12  to  1 o’clo.'-k. 

[Note. — E.xhibitors  of  pictures  and  sculpture  need  not 
conform  to  those  rules  so  far  as  they  relate  to  forms  of 
labels  and  ilelivery  orders.  A written  label  must,  how- 
ever. be  attai-hcd  to  each  picture  nr  work  of  sculpture, 
and  a note,  giving  list  of  works  sent  in,  must  accompan}' 
them.] 

The  following  are  the  conditions  of  tender  for  the 
privilege  of  talcing  and  selling  photographs:  — 

The  eontr.actor  will  have  the  privilege  of  taking 
general  views  of  the  lloval  Albert  Hill,  the  Exhibition 
Bnildings,  and  the  Gardens  of  the  Royal  Ilorticnltnral 
Society,  as  well  as  of  the  interiors  of  the  several  galleries, 
and  portraits  of  visitors,  together  with  the  right  of  sell- 
ing the  nhotngraps  within  the  exhibition. 

Ifer  Majesty’s  Commissioners  will  allot  not  less  than 
six  .snaces  for  the  sale  of  the  above-mentioned  photo- 
gr.i;ihs. 

The  contractor  will  also  have  the  privilege  of  taking 
photographs  of  ohjects,  upon  producing  the  written 
authority  of  the  exhibitors;  but,  without  their  express 
permission  in  writing,  the  contr.actors  will  not  be  per- 
mitted to  copy,  by  means  of  photography  or  of  any  other 
process,  the  works  of  the  several  exhibitors. 


No  pictures,  statues,  or  other  objects  can  be  moved 
from  their  places  for  the  purpose  of  being  photographed 
without  a special  order  from  one  of  the  executive 
superintendents. 

The  contractor  will  have  the  opportunity  of  making 
an  arrangement  with  the  publishers  of  the  official  cata- 
logues to  supply  them  with  photographs  for  the  purposes 
of  the  illustrated  edition,  which  they  have  the  right  of 
publishing. 

All  buildings,  fittings,  and  furniture  necessary  for  the 
above-mentioned  purposes  shall  be  supplied  by  and  at 
the  expense  of  the  contractor,  subject  to  the  absolute 
control  of  the  Secretary  of  Her  Majesty’s  Commis- 
sioners. 

The  contract  shall  continue  in  force  until  one  month 
after  the  close  of  the  exhibition,  namely,  till  the  30th 
dav  of  November,  1873. 

Tenders  inu.st  be  sent  in  not  later  than  the  28tb  of 
February,  1873. 

Her  Majesty’s  Commissioners  do  not  bind  themselves 
to  accept  the  highest  or  any  tender. 


The  following  rules  for  the  sale  of  specimens  of  food 
(not  including  tobacco)  manufactured  in  the  building  in 
illustration  of  process  or  machinery  are  issued  by  H.  M. 
Commissioners:  — 

1.  Ohjects  co))sumed  in  the  hnUding  [hy  tasting)  by 
visitors  to  the  Exhibition. — In  this  case  the  exhibitor 
must  fix  some  charge,  to  be  as  moderate  as  he  pleases, 
for  the  consumer  to  pay.  This  charge  must  be  approved 
by  the  executive,  as  a part  of  the  charge  made  will  be 
jiaid  to  the  refreshment  contractors,  who  have  the  sole 
right  of  supplying  all  that  comes  under  the  head  of 
refreshments. 

2.  Ohjects  manufactured  in  the  building  in  illustration  oj 
the  process  which  the  visitor  20urchascs  and  carries  away  for 
trial. — Every  proposal,  as  to  amount  and  price,  must  be 
approved  by  the  executive. 


The  following  prizes  are  offered  hy  the  Company  of 
Coachm  ikers  and  Coach  Harness  Makers  for  competition 
among  persons  engaged  in  the  trade  of  coachmaking, 
being  masters,  foremen,  workmen,  or  apprentices,  viz., 
for  freehand  or  mechanical  drawing  applicable  to  car- 
riages, or  parts  of  carriages,  or  the  ornanmntation  thereof 
— 1st  prize,  the  company’s  silver  medal  and  £3,  2nd 
prize,  the  company’s  bronze  medal  and  £2  ; for  practical 
mechanics,  1st  prize,  the  company’s  silver  medal,  2nd 
prize,  the  company’s  bronze  medal.  Each  of  the  afore- 
said prizes  will  be  accompanied  with  the  certificate  of 
the  conifi my.  The  awards  will  be  made  hy  the  Science 
and  Art  Department  at  the  examinations  hMd  (in  con- 
nection with  the  Department)  throughout  the  country. 
Information  on  this  point  may  be  obtained  at  any  of  the 
si'hools  of  art.  The  company,  in  addition,  offer  the 
following  prizes  : — F’or  drawings  of  carriages  or  parts  of 
carriages  to  the  scale  of  one  inch  to  the  foot,  for  competi- 
tion among  foremen,  workmen,  or  apprentices  engaged 
in  the  trade  of  co  ichmaking,  open  to  natives  of  England, 
Scotland,  Ireland,  and  Wales,  or  any  British  colony, 
viz.,  1st  prize,  the  company’s  silver  medal  ami  .£3;  2nd 
prize,  the  company’s  silver  medal  and  £2;  3rd  prize, 
the  company’s  bronze  medal  and  £1.  Each  of  the  above 
prizes  will  he  accompanied  with  the  certificate  of  the 
company.  The  awards  will  be  made  by  judges  nominated 
by  the  court  and  being  members  of  the  court.  The 
freedom  of  the  City  of  1,  mdon  and  of  the  comp.iny  will 
he  presented  to  such  successful  candidate  as  the  judges 
may  recommend  to  the  court  as  hiving  distinguished 
himself  snflieiently  to  entitle  him  to  such  an  honour, 
upon  his  satisfying  the  court  as  to  his  general  moral 
character.  The  drawings  for  competition  for  the  above 
Jirizes  to  he  sent  free  to  the  h ill  of  the  coaehmakers 
(Nohle-street,  Cheapside,  London)  on  or  before  the  30th 
of  March,  1873.  so  that  they  may  be  adjn  Heated  upon 
the  1st  May  following,  in  order  (if  possible)  that  the 
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prize  drawings  may  be  exhibited  in  the  carriage  depart- 
ment of  the  forthcoming  International  Exhibition,  South 
Kensington.  The  drawings  are  to  have  a distinctive 
mark  put  upon  them  before  being  sent  in,  and  are  to  be 
accoinjjanied  by  a letter  containing  the  name,  age,  occu- 
pation, and  address  of  the  competitor,  which  letter  is  to 
be  enclosed  in  an  envelope  bearing  the  same  mark  as 
that  placed  upon  the  drawings.  These  letters  wdll  not 
bo  opened  until  the  jirlges  have  made  their  award.  The 
drawings  sent  will  remain  the  property  of  the  competitor, 
but  are  liable  to  be  retained  for  a time  for  exhibition  in 
the  hall.  Care,  however,  will  be  taken  of  them,  but  the 
company  will  not  hold  itself  responsible  for  their  safety. 
Candidates  must  remove  their  drawings  at  their  own 
expense  within  a week  after  being  called  upon  to  do  so. 


Army  and  Navy  Amateur  Fine  Arts  Exhibition. — 
ff  A meeting  of  the  Committee  was  held  at  the  Koyal 
J Albert-hall,  February  14,  to  consider  the  rules  and  to 
decide  on  the  space  to  be  occupied  by  the  collection. 

I There  were  present — Captain  his  Royal  Highness  the 
Duke  of  Edinburgh,  R.N. ; Captain  Count  G-leichen, 
R.N,  ; Admiral  Hon.  J.  R.  Drummond,  Colonel  Colville, 
Colonel  Elliott,  Admiral  Oliver,  R.N.  ; Admiral  Ewart, 

I I R.N. ; Colonel  Crealock,  and  Major  Donnelly,  R.E., 
U secretary.  Mr.  II.  Cole  also  attended  on  the  part  of  her 
I ; Majesty's  Commissioners  and  the  Exhibition.  It  was 
i!  .arranged  that  the  collection  should  be  exhibited  in  the 
I ' Eastern  Picture  Gallery. 


; EXHIBITIONS. 
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1 1 Vienna  Universal  Exhibition. — A meeting  of  Her 
>'  Majesty’s  Commissioners  was  held  at  Marlborough 
House  on  Saturday,  the  loth  instant,  under  the  Pre.si- 
dency  of  His  Royal  Highness  the  Prince  of  Wales,  K.G. 
There  were  present — H.S.H.  Count  Gleichen,  the  Mar- 
quis of  Ripon,  K G. ; the  Earl  Cowper,  K.G.  ; Lord 
Henry  Gonlon  Lennox,  M.P. ; Lord  Acton  ; the  Right 
Hon.  Hugh  C.  E.  Childers,  M.P.  ; Sir  Anthony  de 
Rothschild,  Bart. ; Sir  Francis  Grant,  P.R  A.  ; Mi’. 
Henry  A.  Brassey,  M.P.  ; and  Mr.  P.  Cunlili'e  Owen, 

I secretary. 

EX.\M1NATI0NS  OF  THE  SOCIETY  OF  ARTS. 

The  Binniurjham  TJaibj  Postoi  Tuesday,  11th  January, 
makes  the  following  remarks  on  the  subject  of  the 
Society’s  examination  : — “ The  examinations  of  the 
Society  of  Arts  have  long  been  deservedly  popular 
among  the  students  attending  the  science  and  other  classes 
in  connection  vith  the  Birmingham  and  Midland  In- 
stitute, and  similar  classes  in  other  local  institutions, 

1 having  one  common  object  in  view — namelj',  to  advance 
education,  more  particularly  scienti lie  education,  in  rela- 
tion to  industry.  Considerable  disappointment  was  felt 
when  the  announcement  was  made  by  the  Council  of  the 
Society  of  Arts  of  its  intention  to  discontinue  those  ex- 
aminations. Strong  representations  from  many  scientific 
institutions  (among  others  from  the  Birmingham  and 
I Midland  Institute)  induced  the  Council  of  the'Society  of 
I Arts  to  take  a wiser  course.”  Afler  a sketch  of'the 
I programme  the  article  proceeds  ” The  manufacture  of 
|h  silk,  cotton,  or  p iper  may  not  be  locally  of  special  in- 
|:  terest,  but  the  manufacture  of  steel  iii  Birmingham  is 
jp  rapidly  absorbing  the  production  of  cutting  and  edge 
tools  ; the  town  has  two  or  three  important  paper  mills  ; 
and  in  carriage  building  it  has  manufactories  of  import- 
I ance.  In  these  three  last-named  subjects,  let  us  hope, 

I not  a few  students  will  enter  the  lists  as  competitors. 

1 Regarding  the  technological  examination  as  a test  of  the 
i,  previous  studies  which  lead  up  to  it,  we  cannot  help  con- 
I gratulating  the  Society  of  Arts  on  being  the  pioneer  in 
this  .as  in  othermattors.  Should  the  council  of  the  sooiety 


receive  encouragement  by  a fair  number  of  students  pre- 
senting themselves  as  competitors,  the  list  of  subjects,  as 
opportunity  offers,  will  be  increased,  and  will  embrace 
subjects  for  examination  more  especially  connected  with 
Birmingham  manufactures  and  their  specialities — such 
as  working  in  gold  and  silver,  brass,  copper,  and  bronze, 
electro- metallurgy,  the  manufacture  of  acids  and  alkalies, 
&c.  A very  large  number  of  students  are  directl}'  in- 
terested in  these  manufactures,  and  competitors  in  this 
locality  may  therefore  be  expected  to  be  numerous  when 
the  subjects  last  named  are  introduced  on  the  programme. 
It  will  be  well  to  bear  in  mind  that  the  Society  of  Arts  is 
cosmopolitan  in  its  aims  and  objects.  It  was  impossible, 
in  its  first  programme  of  technological  examinations,  to 
embrace  all  the  manufactures  of  this  country.  Examiners 
are  not  easily  got,  and  besides,  it  must  be  remembered 
that  the  society  is  entirely  dependent  for  supporton  yearly 
subscriptions.  These  considerations  will  show  that  it  is 
impossible  to  do  more  than  it  has  done  on  the  present 
occasion.  For  a hundred  and  twenty  years  tho  society 
has  encouraged  Art  and  manufacturing  industry,  and  has 
been  the  pioneer  of  many  important  improvements, 
social  and  educational,  through  its  original  examinations, 
and  it  now  affords  the  means  of  testing  the  knowledge 
gained  through  its  instrumentality.  We  venture  to 
think  that  among  tho  many  good  works  the  society  has 
done  it  never  did  a better  than  in  taking  ‘occasion  by 
the  hand,’  and  beginning  a system  of  ‘ technological 
examinations.’  The  programme  of  these  examinations 
will  soon  be  accessible  at  the  Midland  Institute,  and  in- 
tending student  competitors  would  be  well  to  procure  a 
copy  and  study  it.” 

The  Birmingham  Daily  Gazette  also  says : — “ Tho 
deservedly  popular  examinations  of  the  Society  of 
Arts,  so  largely  taken  .advantage  of  by  tho  students 
attending  the  Midland  Institute,  and  other  societies  in 
our  town  and  other  towns,  have  had  a new  element 
added  thereto  in  the  present  session,  1873,  viz.,  techno- 
logical examinations.  The  feature  is  a novel  one,  and 
is  tho  natural  outcome  of  previous  elementary  studies, 
which  will  be  tested  by  their  examination  as  to  practical 
results.  The  manufacture  of  paper,  steel,  &c.,  and 
carriage  building,  will  appeal  in  a greater  or  less  degree 
to  Birmingham  industrial  students,  and  it  is  obvious 
that  in  succeeding  years  the  Society’s  programme  will 
include  other  subjects  for  examination  of  local  interest, 
as  the  manufacture  of  glass,  metal  working  in  all  its 
departments,  which  will  appeal  more  directly  to  a 
greater  number  of  Birmingham  students.  The  only 
return  the  Society  of  Arts  can  have  is  by  numerous 
students  presenting  themselves  as  competitors.  Money 
prizes  (liberal)  form  the  reward  of  the  successful.  In- 
tending competitors  would  do  well  to  procure  a copy  of 
the  programme  from  Mr.  Edwin  Smith,  at  the  Birming- 
ham and  Midland  Institute.  Study  it  well,  and  ‘ go  in  ’ 
for  examination.” 


IMPROVED  APPARATUS  FOR  LOWERING 
AND  FLOATING  SHIPS’  BOATS  AT  SEA 

The  object  of  this  invention,  which  is  by  IMr.  George 
Edward  Nicbolas,  M.D.,  Wands  worth,  formerly  Assistant- 
Surgeon,  R.N.,  is  to  secure  safety  with  greater  facility  of 
use  and  expedition  than  is  attainable  by  the  ordinary 
boat  “tackle”  in  present  use. 

Its  novelty  consists  essentially  in  the  employment  of  a 
cradle,  attached  to  and  suspended  from  a frame,  by 
means  of  which  and  a suitable  tackle,  the  bout,  resting  in 
the  cradle  but  not  attached  to  it,  is  lowered  and  floated 
without  the  intervention  of  any  detaching  or  other 
mechanical  appliance  whatever.  The  whole  apparatus  is 
made  of  iron. 

The  frame  consists  of  two  long  vertical  arms,  con- 
nected together  by  transverse  bars,  to  secure  strength 
and  rigidity.  These  arms  are  hinged  at  their  lower  ends 
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to  the  ship’s  side  at  a suitable  distance  (about  one-third) 
from  the  water-line,  parallel  with  and  beneath  the  davits 
ordinarily  in  use,  and  carrying  the  cradle  suspended  by 
pivots  between  their  upper  ends.  The  latter  have  eyes 
or  rings  to  receive  the  hooks  of  the  blocks  of  the  tackle 
employed  in  lowering  the  frame.  The  frame  is  shaped 
to  the  ship’s  side,  except  at  its  upper  third,  where  it. 
curves  outwards  until  its  upper  ends  come  under  the 
line  of  the  davit  blocks.  Immediately  below  the  point 
where  it  curves  outwards,  it  is  held  in  position,  when 
secured  for  sea,  by  a pin  (or  :t  might  be  a chain  and 
hook)  passed  in  front  of  each  of  the  vertical  arms. 

The  cradle  is  formed  of  a longitudinal  bar  of  suitable 
strength,  its  shape  corresponding  with  a longitudinal 
midship  section  of  the  boat,  which  it  is  intended  to  carry, 
the  upper  points  of  its  vertical  rods  being  bent  at  right 
angles,  and  pivoted  through  the  upper  ends  of  the 
vertical  arms  of  tire  frame,  so  that  whatever  the  position 
of  the  frame  be,  the  cradle  is  free  to  maintain  its 
horizontal  position.  Two  crutches  are  fixed  to  the  bar 
transversely,  at  about  the  distance  of  a fourth  part  from 
the  stem  and  stern  of  the  boat  respectively,  and  shaped 
to  the  form  of  the  boat  at  those  parts,  so  that  the  boat, 
when  ill  situ,  rests  by  the  whole  length  of  its  Iced 
on  the  longitudinal  bar,  whilst  its  displacement  laterally 
and  longitudinallj'  is  prevented  by  the  position  of 
the  crutches  in  relation  to  the  shape  of  the  bo.it. 
Although  its  several  parts  are  mentioned  for  the  pur- 
pose of  description,  the  frame,  as  a whole,  is  free  to  move 
as  a single  lever.  It  is  lowered  by  means  of  a tackle 
rove  through  three  double  blocks,  one  of  which  is  hooked 
to  the  davit’s  head,  another  to  the  upper  end  of  the  frame, 
opposite  which  a third  is  attached  to  the  standard  or 
U()right  part  of  the  davit.  This  taddc  is  used  in  addition 
to  the  ordinary  tackle  employed  for  hoisting  the  boat, 
which  is  done  in  the  usual  manner,  with  this  difference 
only,  that  the  cradle  is  tir-st  brought  into  its  original 
position  by  means  of  its  own  tackle,  then  the  boat  is 
hoisted  to  the  davit’s  head,  and  then  readily  powered 
into  its  cradle,  where  it  is  secured  for  sea  in  the  usual 
manner. 

The  frame  being  hinged  by  its  base  to  the  ship’s  side, 
and  being  controlled  in  its  upright  position  by  the  lower- 
ing tackle  only,  it  is  obvious  that  when  the  latter  is 
eased  off,  the  frame  with  the  cradle  carrying  the  boat 
will  move  upwards  and  downwards,  causing  its  ujiper 
ends  to  describe  a half-circle.  By  such  motion  also  it  is 
equally  obvious  that  the  boat  will  be  conveyed  in  its 
cradle  to  the  water,  on  reaching  which  the  boat  wall  bo 
floated,  while  the  cradle,  continuing  on  its  course,  will 
pass  now  rapidly  in  consi  quence  of  its  acquired  mo- 
mentum from  beneath  the  boat  as  well  as  away  from  the 
line  of  the  boat’s  flotation  ; the  latter  effect  being  assisted 
by  the  curve  given  to  the  upper  ends  of  the  frame  for 
that  purpose. 

Among  the  many  advantages  claimed  for  this  invention 
by  its  author  are  simplicity  of  action,  facility  of  use,  and 
expedition,  combined  with  safety  in  the  manning,  the 
lowering,  and  the  floating  of  the  boat.  By  its  use  the 
boat  can  reci  ive  its  crew,  &c.,  from  the  ships’  deck,  and 
can  be  at  once  set  afloat  by  simply  lowering  awmy  its 
tackle — a proceeding  which  can  be  effected  either  from 
the  ships’  deck  or  from  the  bo  it  itself.  It  can  be  adapted 
without  displacing  any  of  tho  parts  of  the  ordinary 
appoaratus  now  in  use. 


Upwards  of  £12,000  have  been  subscribed  to- 
wards a fund  fur  the  establisbineiit  in  Ghosgow  of  a Techni- 
cal College,  iu  which  lire  different  branches  of  practical 
engineering,  .spinning,  weaving,  &c.,  are  to  be  taught  on 
scientific  principles. 

The  crude  ammonia  salts,  resulting  from  the 
jiurification  of  coal  gas,  are  said  to  have  been  found  to  con- 
tain sulphocyanates,  wliiih  tender  tiieiii  unfit  for  manure. 
In  some  cases  the  amount  of  sulpliocyanate  of  ammonia 
present  was  sulficient  to  destroy  the  crops  where  it  was 
ajiplied. 


SUB-WEALDEN  EXPLORATION. 

Since  the  last  quarterly  report,  troublesome  accidents 
have  delayed  this  undeituking.  On  the  very  day  of  the 
meeting  in  Jermyn-street  in  December  last,  the  drilling 
tool  broke  off  dose  to  the  edge,  leaving  aflat  chis'  1 (9  in. 
wide  tapering  up  to  2 in.)  at,  the  bottom  of  the  bore.  A , 
fortnight  was  lost  in  the  endeavour  to  extract  it.  Mr. 
Bosworth's  ingenuity  and  patience  were  sordy  tried; 
but  he  at  last  succeeded  in  bringing  it  to  the  top  from  a 
depth  of  about  96  ft.  34  ft.,  consisting  of  narrow  bands 
of  calcareous  shale,  alternating  wath  argillaceous  lime- 
stone in  layers  from  4 to  6 in.  were  passed  through  ; but 
on  Junuar}'  28,  at  131  ft.  from  the  surface,  a bed  of  pure 
solid  white  gypsum,  4 ft.  in  thickness,  was  reached  and 
perforated,  the  irewtritid  drilling  tool  bringing  up  solid 
cores.  This  is  the  first  time  a bed  of  gypsum  of  this  , 
character  has  been  found  in  Sussex,  and  it  proliably  indi- 
cates the  presence  of  Purbeck  beds.  If  so,  strata  1 
hitherto  unknown  to  exist  in  Snsse.x  are  now  added  to 
our  geological  rrifon-natiim.  and  the  scientific  world  will 
have  its  interest  re-awakened  to  this,  the  first  boring 
attempted  in  England  fur  purely  scientific  purposes. 
Boring  is  a tedious  and  tX|)ensivH  process,  and  we  hear  ■’ 
that  the  preliminary  c 'St  of  machinery  has  exhausted  j.i 
the  treasury.  Subscriptions  are  earnestly  requested  to 
complete  the  second  sum  of  £1,000  promised  on  cornlition  , 
that  £2  000  he  raised.  Mia  Hciiiy  Willett,  Arnold  House, 
Brighton,  will  be  pleased  to  receive  any  sums  for  the 
purpose.  It  woiill  be  a great  disaster  indeed  if  the 
huriirg  had  to  be  stojrped  for  want  of  funds  ; but  we  feel  i 
sure  that  when  the  state  of  rn  itters  is  made  known  to  1 
the  friends  of  science  Mr.  Willett  will  soon  have  to  report 
a full  treasury. — Nature. 


SCIENCE  AND  ART  MUSEUMS  IN  NEW  YORK.  ’ 

New  York  appears  to  he  progressing  rapidly  in  the 
creation  of  now  buildings  fur  the  accommodaliun  of 
science  and  art. 

The  new  Natural  History  Mu.seum  is  to  he  800  feet 
long  by  600  wide,  and  will  he  the  largest  builiiiig  in 
America.  £100  000  was  voted  last  winter  bi  the 
legislature  to  commence  it,  and  200  men  arc  already 
blasting  for’  its  foundations.  It  is  everitirally  to  cost 
£2,000,000  sterling,  and  fifteen  year  s will  be  occupied  in 
its  corrstruction.  Tliis  gr-eat  building  is  to  covi-r  fifteen 
acres  of  gro.md,  and  is  to  be  situated  orr  Mountallan- 
squ’ire,  facing  Eighth  Aventre  and  Central-pwik. 

The  front  portion  is  to  be  finished  directly,  and  the 
back  portion  is  to  he  finished  from  time  to  time  as 
needed,  and  as  appropriations  are  made  for  it.  The 
material  is  to  ho  gr  aiite.  Tire  birildrng  is  to  be  four 
stories  high,  with  stu>lents’  rooms  in  the  tipper  story, 
and  rooms  and  sliclvcs  for  s|ieeinrens  illustratiiig  natural 
history,  zoology,  botany,  and  mineralogy  orr  the  ground 
floors.  A grand  (-rttrance  is  to  he  made  into  Cenlral- 
P’lrk,  where  now  is  Severitv-nintb-street.  This  will  be 
called  tlie  Centr  al  enti  nice.  The  carriage  entrances  will 
be  orr  Seventy-seveirtb  and  I ig hty-first  streets.  The 
plans  were  drawn  by  Culvert  Varrx  and  J.  Wrev  Mould. 

The  arclirtectirre  of  the  brtilding  is  to  be  a kind  of 
French  lieiinissaiire,  srtrrrlar  to  the  Luxembourg  or  the 
buildings  aroitnd  Fontainebleau. 

Another  great  building  r.s  lobe  the  new  Art  Museum. 

It  is  to  ultimately  coveraboiit  ten  a’  res,  and  when  finished 
it 'will  be  800  feet  lung  and  .500  feet  wide.  It  is  to  be 
Inrilt  iu  Ceritral-jiark,  betwi  en  (he  Croton  Reser  voir  and 
Fifth-avenue,  diiectly  opposite  Eighty-seconii-slreet.  It 
will  cover  a seetiorr  in  the  park  as  laras  Irottr  Eightieth- 
street  to  Eighty-tour th-street.  £20,000  is  alreaily  ap- 
propriated  for  its  commencement. 

Tlie  Iront  portion  is  to  he.  built  in  the  spring,  and 
he  back  portion  will  be  built  from  yiar  to  wa’  as 
ivanted  ; £t00,000  will  be  spent  this  season  on  the  new 
building. 


JOUENAL  OF  TEE  SOCIETY  OF  AETS,  Februaey  21,  1673. 


265 


THE  ST.  GOTHARD  RAILWAY. 

The  muchinery  to  be  used  for  piercing-  the  St.  Gothard 
is  now  in  a forward  state.  The  large  turhiiiea  for 
dri-vdiig  the  air-compresso)S  are  being  made  by  Messrs. 
E'cher,  Wyss,  and  Co.,  the  well-l;novvn  engiiieji's  ol 
I Zui'i-  h,  wlio  are  also  constructing  the  heavy  portions 
1 of  the  air-compressors,  whilst  the  more  delii-ate  parts 
I are  in  the  hands  of  M.  Plainpalais,  of  Geneva.  The 
erecinn  of  the  temporary  machinery,  made  in  Belgium 
! (which  will  be  used  until  the  permanent  machinery  is 
j ready),  has  been  somewhat  retarded  on  account  of  the 
the  heavy  floods  during  the  last  few  months, 
j The  experiments  wiih  some  Anglo-American  tnnnel- 
I]  ling  machinery  at  Geneva  are  said  to  have  given  mo.st 
f satisfactory  results,  and  there  seems  to  he  no  doubt  ol 
I its  being  adopted  for  the  tunnelling  of  the  St.  Gothard. 

The  question  respecting  the  purchase  of  the  machinery 
' and  plant  used  at  the  Mont  Cenis  tunnel  seem  at  last  to 
t have  been  satisfactoiily  arranged  on  both  sides,  M. 
■ Favre,  the  contractor,  being  exonerated  from  the  agree- 
' merit  by  which  he  was  bound  to  purchase  all  the  ]ilant 
from  the  Italian  Government.  It  appears  now  that  it  is 
||i  thought  advisable  to  retain  the  air-compressors  at 
f Baidonneehe  and  Modane,  and  M.  Favie  has  agreed 
l|  only  to  take  a quantity  of  pifies  that  were  used  for  the 
I'  transmission  of  the  compressed  air,  the  reservoirs,  earth 
r waggons,  and  some  of  the  old  tunnelling  machines. 

' The  advancement  in  the  tunnel  at  the  north  side,  at 
' Gosehe-nn,  up  to  the  31st  December,  -was  at  the  rate  of 
; only  0-3(1  per  day,  the  heading  here  diiven  in  the  hardest 
! granite,  the  total  length  driven  np  to  that  date  being 
. twenty  metres.  The  number  of  persons  employed  at 
I this  end  is  about  100. 

^ At  Aiiolo.  the  rock  met  with  is  somewhat  softer,  and 
I 102  rm  ti-e.s  w-ere  tunnelled  up  to  the  close  of  the  year. 

; At.  this  emi  the  masoniy  is  also  begun,  and  from  170  to 
I 200  persons  are  employed. 

Siiec-ittu  n.s  of  every  desoiiption  of  rock  that  is  met  with 

I duiing-  the  excavation  of  this  tunnel  -n-ill  he  kept,  so  tis 
form  ten  ccdlcctions,  sets  of  whii-h  -nil),  on  their  com- 
pletion, he  given  to  the  Italian  and  German  Govern- 
ments, an-l  to  some  of  the  technical  schoids  in  Switzer- 
lanil.  At  the  offices  of  Gdsch  eim  and  Airolo  a com- 

! plcte  geogra[ihii-al  record  of  the  strata  met  with 
dui-ing  the  tunnelling  oper.-itions  w-iil  be  kept,  tis  also  a 
reci-iter  of  the  daily  meteorological  observations  thtit  are 
*aken.  ______ 

j|  C0E.EE8?b»HISES'CE. 

i!  

1 

; THE  MACKIE  SHIP. 

{ Sm, — It  is  said  that  good  looks  are  the  best  letters  of 

;l  recommendation  ; if  so  the  Mtu-kie  boat  is  w-ell  recom- 
IJ  mended,  for  it  must  he  evident  to  allthat  her  lines  are 

II  very  graceful.  Also  she  poss-.-sses  the  look  of  swiftness  in 
her  build,  like  the  f mu  ot  the  swallow  or  dolphin  ; and 
thei-e  may  he  moi-e  in  this  than  meet.s  the  eye,  for  when 
you  see  a really  good  rifle  or  luece  of  ordnance,  they  are 
sure  to  have  a ‘‘varnnnt”  look  about  them — like  a w-asp 
— as  if  they  could  sting.  So.  as  to  swiftne.ss,  the  Mackic 
boat  possesses  a promising  expression  of  speeil.  And,  as 
regards  beauty,  in  the  pi-ev.iU-ni-e  of  ngliness  in  the 
floating-  metal  monsters  that  have  lately  been  |)ut  on  the 
■waves,  wliich  even  the  genius  of  Vandevelt  could  not 
make  picturesque,  it  is  quite  refreshing  to  find  offered  to 

i ptlhli.- view  and  favour  so  graceful  a production  as  this 
I model.  In  her  science  do.  s not  seem  to  have  sw.illowed 
I up  art — as  in  so  many  of  our  late  marine  productions — 
but,  lor  once,  to  have  gone  hand  in  hand  with  her. — 
I am.  &c.,  Epsilon. 

February  l.S,  1873. 


A mixture  of  four  parts  borax  and  three  parts 
magee-iiitii  ,si  Iphate  is  stall  d to  he  as  useful  as  tungstate  I 
of  soda  for  rendering  fabrics  fire-proof. 


GENERAL  NOTES. 


Railways  in  China. — It  is  stated  that  the  Chinese  are 
about  to  construct  100  miles  of  ra  Iway,  a.s  an  experiment; 
if  su'-h  be  the  case  the  Celestial  Empire  will  be  an  immense 
field  for  engineering  enterprise,  and  it  is  to  be  hoped  that  our 
engineers  will  not  be  behind-hand  in  availing  themselves 
of  it. 

Wood  Pulp. — Prince  Bismarck’s  paper  mills  at  Varzin 
cannot  meetthe  English  demand  f-.r  the  pasteboard  which  is 
miiiiut'aclured  from  pine  wood  in  them.  The  present  mills 
work  up  annually  600  cords  of  wood,  and  a new  factory  is 
being  built  which  will  consume  in  this  production  1,-500 
Cords.  The  prince  has  purchased  adjacent  forests,  which 
will  supply  him  -with  raw  materials  for  this  manufacture  for 
years  to  come. 

Swedish  Matches. — The  manufacture  of  safety 

matclies  in  Sweden  has  developed  itself  the  last  two  years  in 
a remai  kahle  manner,  for,  whereas  until  lately  the  town  of 
Jonkopirig  stood  tdone  in  this  respect,  supplying  the  whole 
of  the  Continent,  and  several  of  the  safety  match-makers  in 
England,  there  have  now  sprung  up  similar,  though  smaller 
esiahlishments  in  many  of  the  provincial  towns,  which  drive 
a very  brisk  trade,  and  are  scarcely  capable  of  meeting  the 
ever-iiicrcasing  demand  for  this  match.  The  quantity 
e.xpoi-ted  in  1871  was  8,361,028  pounds,  of  which  more  than 
half  went  to  England. 

Export  of  Cattle  from  Italy  to  France. — During  the 
first  nine  mouths  of  the  present  year,  the  number  of  head  of 
cattle  .sent  from  Italy  to  France  was  a.s  follows; — Bullocks, 
40.630  ; cow.Sj  23,400  ; calves,  8,000  ; sheep,  100,000  ; pigs, 
46,000;  showing  a great  increase  on  the  exports  from  Italy 
dur  ing  previou.s  years.  The  greater  par-tof  the  cattle  is  sent 
to  Fra-uee  from  Piedmont  via  the  Col  de  Tends,  and  the  re- 
mainder principally  from  the  island  of  Sardinia,  where  it  is 
shipped  for  Marseilles.  The  increasing  demand  for  live 
.stock  in  France  has  tended  to  raise  the  price  of  meat  in 
Italy. 

Oysters. — Mexican  oysters,  it  is  said,  can  be  imported 
to  S in  Francisco  at  a cheaper  rate  than  eastern  oysters  can 
be  bought,  in  New  York.  The  Sem  Francisco  Bulletin 
says  ; — “ From  Guaymas  to  Acapulco,  on  the  Mexican  coast, 
almost  eveiy  hay,  inlet,  and  estuary  abounds  in  oysters  of  a 
large  si/.e,  and  equal  in  flavour  to  tho.se  of  the  Atlantic 
coast,  and  these  shell-fish  .spawn,  mature  and  die  un- 
disturbed by  man.  This  immense  stock  of  bivalves  could 
easily  be  made  to  supply  the  California  market,  and  return 
a handsome  profit  to  parties  engaging  in  the  enterprise. 
Oysters  can  he  placed  on  board  the  Mexican  steamer.s  at 
Mazatlan  at  less  than  16  dollars  per  ton,  and  the  freight- 
charge  to  this  port  is  only  10  dollars  per  ton,  making  a total 
of  25  dollars.” 

Lava  as  a Building  Material.— The  lavas,  says  the 
Building  Nnvs,  .ire  extensively  used  in  manypartsof  theCon- 
tinerit.  for  building  puiposes.  They  are  generally  highly 
silicated,  the  principal  rock  of  the  kind,  known  as  tr.achyte, 
containing  50'67  per  cent,  of  silica.  This  term  is  generally' 
adopted  for  volcanic  rocks  having  a rough  felsp.athic  base 
formed  of  sanidiue,  oligoolaso,  with  augi'C  and  mica,  silica, 
or  honihlendc.  AVlien  it  contains  ciystals  or  grains  of  free 
quartz  or  sanidiue,  it  becomes  trachyte  or  porphyry. 
'I'l-acliyte  is,  as  a rule,  of  a light  grey  colour,  oocurring  in 
sheets  or  thick  beds  alternating  with  basalt,  or,  as  in  the 
district  of  Auvergne,  forming  the  central  cone.s  of  volcanoes. 
The  lavas  of  Central  France  have  been  employed  from  the 
time  of  the  Romans  in  churches  amt  bridges;  while  that  of 
Aiidernnch,  obtained  from  subterranean  caverns  at  Nieder- 
niondig,  is  now  chiefly  used  for  the  well-known  millstones, 
and  is  exported  to  all  parts  of  Europe  and  Britain.  The 
urilisation  of  the  lava  rocks  for  this  purpose  is  of  very 
ancient  date,  the  corn-mills  fnund  at  Pompeii  being  formed 
of  ancient  lava-sheets  obtained  from  Vesuvius. 

Extraction  of  the  Precious  Metals  from  Copper  Pyrites. 
— The  incombustible  residue  from  copper  pyrites,  after  the 
sulphur  has  been  burnt  off  in  the  process  of  -vitriol  making, 
is  powdered,  mixed  with  common  salt,  and  then  roasted  in  a 
reverberatory  furnace.  The  mass  is  then  treated  with  water 
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acidulated  with  hydioi  hlorio  acid.  The  solution  contains  the 
ch-loi’ides  of  copper,  silver,  and  gold  ; the  insoluble  ferric  oxide 
is  used  for  the  fettling  of  iron  puddling  furnaces.  The 
precious  nietaLs  are  precipitated  by  addition  of  a soluble 
iodide  (solutiou  of  kelp,  for  in.stance).  M.  Claudet has  found 
that  the  iodide  of  silver  is  mucliless  soluble  than  the  chloride 
in  a solution  of  .saif,  and  that  the  precipitate  obtained  by  the 
addition  of  an  iodide  to  the  hydrochloric  solution  contains 
nearly  all  the  silver  and  gold  present  in  this  burnt  ore. 
Hydrochloric  acid  i.s  then  added,  to  remove  all  traces  of  copper 
from  this  precipitate,  and  the  gold  and  silver  are  reduced  by 
metallic  acid.  The  iodide  of  zinc  solution  obtained  is  used 
for  the  precipitation  of  a fresh  quantity  of  silver.  The  copper 
remaining  in  the  mother  liqmr  after  the  separation  of  the 
gold  and  silver  is  precipitated  by  metallic  iron.  Works  have 
been  established  at  Widnes  Docks,  Lancashire,  for  carrying 
out  this  process  ; in  the  course  of  one  year  16,300  tons  of 
burnt  ore  were  sulijectcd  to  this  treatment,  and  yielded  10,715 
ounces  of  silver  and  102  ounces  of  gold. — Iron. 


NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
Officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OE  1872. 

The  reports  which  appeared  in  the  last  volmne  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 


ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

February  26.^ — Discussion  on  Lieut.-Colonel  A. 
Strange’s  paper,  “ On  Ships  for  the  Channel  Passage,” 
adjourned  from  Wednesday,  the  12th.  On  this  evening 
Vice-Admiral  Erasmus  Ommanney,  C.B.,  F.R.S.,  will 
preside. 

March  5. — “ On  Gas-lighting  by  Electricity,  and 
Means  for  Lighting  and  Extinguishing  Street  and  other 
Lamps.”  By  W.  Ll  yd  Wise,  Esq.  On  this  evening 
Capt.  P.  H.  Colomh,  E.N.,  will  preside. 

March  12.  — “On  Signalling  at  Sea,  with  special 
reference  to  Signals  of  Distress.”  By  Capt.  Colomb,  R.N. 

March  19. — “ On  Certain  Improvements  in  the  Manu- 
facture of  Printing  Types.”  By  J.  R.  Johnson,  Esq. 

March  26. — “ On  the  Edible  Starches  of  Commerce, 
their  Production  and  Consumption.”  By  P.  L. 
SiMMONDS,  Esq. 

April  2.— 

April  9. — No  Meeting. 

April  16. — “ On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 


INDIA  COMMITTEE. 

A Conference  will  be  held  on  Friday,  28th  instant, 
at  8 p.m.,  when  a paper  will  be  read  by  T.  Roger 
Smith,  Esq.,  architect,  on  “ Arcliitectural  Art  in 
India.”  James  Fergussoin',  Esq.,  D.C.L.,  F.R.S., 
will  preside. 

A Conference  will  also  be  held  on  Friday,  March 
14th,  when  W.  T.  Blajsteord,  Esq.,  of  the- Indian 
Geological  Suiwey,  will  read  a paper  on  ‘‘  The 


Mineral  Resources  of  India.”  Sir  Louis  Malet, 
K.C.B.,  will  preside. 

The  report  of  the  last  India  Conference  is  post- 
poned till  next  week. 


CANTOR  LECTURES. 

The  Second  Com’se  of  these  lectures  is  “ On  the 
Energies  of  the  Imponderables,  with  especial  re- 
ference to  the  Measurement  and  Utibsation  of 
them,”  by  the  Rev.  Arthur  Rigg,  M.A.  The  re- 
mauiing  lectures  will  be  delivered  on  the  following 
evenings,  at  eight  o’clock ; — 

Lecture  IV. — Monday,  February  24th,  1873. 

On  the  Energy  of  Affinity,  with  especial  reference  to 
Suggestions  for  Estimating  and  Utilising  it. 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 

Lecture  VI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 


The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  ‘ ‘ On  Wines ; their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  AV. 
Thudiciium,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  .. .society  OF  ARTS,  8.  Cantor  Lecture.  Rev.  A. 
Kigg»  “ On  the  Energies  of  the  Imponderables.” 
Institute  of  Surveyors,  8.  Mr.  K.  B.  Grantham,  “ Private 
Agricultural  Rail'ways.” 

London  Institution,  4.  Professor  Duncan,  “ Physical 
Geography.” 

Royal  Geographical,  83.  1.  Mr.  J.  Thomson,  “ A Journey 
in  Southern  Formosa.”  2.  The  President,  “Notes  on 
Badakhshan  and  Wakhan.” 

Medical,  8. 

Actuaries,  7.  Mr.  Samuel  Brown,  “ On  the  Measurement 
of  Man.” 

Tubs.  ...Medical  and  Chirurgical,  85. 

Civil  Engineers,  8. 

Royal  Institution,  3.  Prof.  Rutherford,  “ The  Forces  and 
Motions  of  the  Body.” 

East  India  Association,  3.  (At  the  House  of  the  Society 
OF  Arts.) 

■VVeo.  ...SOCIE'lY  OF  ARTS,  8.  Adjourned  discussion  on 
Lieut. -Col.  Strange’s  paper  “ On  Ships  for  the  Channel 
Paj^sage.” 

Geological,  8.  1.  Dr.  James  Bryce,  “ On  the  Jurassic 

Rocks  of  Skye  and  Ramsay.”  2.  Mr,  D.  Mackintosh, 
“ Observations  on  the  more  remarkable  Boulders  of  the 
North-West  of  England  and  the  Welsh  Borders.” 
3.  Mr.  J.  Lucas,  “ On  the  Origin  of  Clay-ironstone.” 
Royal  So(‘iety  of  Literature,  8^. 

Archaeological  Association  8. 

Society  of  Telegraph  Engineers,  7\.  Adjouraed  discus- 
sion “ On  Telegraph  Poles.” 

London  Institution,  7.  Mr.  R.  H.  Scott,  “ On  the  Result 
of  Recent  Meteorological  Inquhy.” 

Thurs... Royal,  84. 

Antiquaries,  8.^. 

Royal  Institution,  3.  Dr.  Armstrong,  “ On  the  Artificial 
Fc»rmaTion  of  Organic  Substances.” 

Royal  United  Service  Institution,  8.  Captain  J.  Sladen, 
“ Shot  and  Shell  and  Ho-w  to  Use  Them.” 
Philosophical  Club,  6, 

Fni  SOCIETY  OF  A’-^TS,  8.  India  Conference.  Mr.  T. 

Roger  Smith,  “ On  Architectural  Art  in  India.” 

Royal  United  Service  Institution,  3.  Captain  Gun,  R.E., 
“ ManteuffeTs  Campaign  in  the  East  of  France.”  ^ 
Royal  Institution,  9.  General  Sir  Henry  C.  Rawlinson, 
“ On  Livingstone’s  Explorations  in  Africa.” 

Quekett  Club,  8. 

Sat Royal  Institution,  3.  Professor  W.  K.  Clifford,  “ On  the 

Philosophy  of  the  Pui’e  Sciences.” 
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f All  communications  for  the  Society  should  be  addressed  to  the  Secretary  ^ 
John-streety  Adelphi,  Londony  W*C, 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

Tlie  Programme  of  Examinations  in  tlie 
I Teclmology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready  for  issue,  and  may  be 
I had  on  application  to  the  Secretary. 

' The  subjects  selected  for  1873  are  Cotton,  Paper, 
Sillt,  Steel,  and  Carriage-building.  Candidates,  in 
order  to  obtam  certificates  m any  of  these  subjects, 
must  pass  the  examiuations  of  the  Science  and  Art 
Department  in  certain  sciences,  which  are  specified 
in  the  programme  ; and  in  addition  to  these,  special 
papers  ^vill  be  set  in  the  technology  of  each  manu- 
facture by  examiners  appointed  by  the  Society  of 
1 Arts,  and  certificates  of  three  grades  will  be 
' awarded: — •“  Honom-s,”  “Advanced,”  and  “ Ele- 
mentary.” 

The  examinations  of  the  Science  aird  Art  Depart- 
ment will  be  held  during  the  first  three  weeks 
j of  May,  the  technological  paper  being  worked  on 
j the  evening  of  the  17th  May.  For  the  dates  of  the 
I Science  subjects  candidates  arc  referred  to  the 
Science  Directory,  published  by  the  Science  and 
Art  Department. 

The  followmg  Prizes  are  offered  by  the  Society  of 
! Arts  m each  of  the  five  subjects  mentioned  above  : — 
) To  the  best  candidate  in  Honours,  £10. 

. To  the  best  candidate  m the  Advanced  Grade,  £7 . 

To  the  best  candidate  m the  Elementary  Grade,  £5. 
j 111  order  that  these  Examinations  may  really  be 
successful  in  promoting  technical  education  in  this 
coimtry,  it  is  desirable  that  encouragement  should 
, be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarsliips.  With  this  object  the 
Council  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
[-  by  contributing  to  the  Prize  Fund. 

The  followmg  special  additional  Prizes  are 
I offered : — 

By  Wjmdham  S.  Portal,  Esq.,  to  the  Second  and 
, Third  best  Candidates  in  the  Elementary  Grade, 
i Paper  Manufacture  : — 


A Prize  of  £3 

A Prize  of  £2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — 


A Prize  of 

A Prize  of £2 


A letter  has  been  received  from  Colonel  Akroyd, 
M.P.,  promising  to  contribute  £o  in  prizes  when- 
ever Examinations  are  held  in  the  Technology  of 
the  Worsted  Manufactm’c. 

The  Council  beg  to  annoimce  the  following  con- 
tributions to  the  Prize  Fund 
The  Worshipful  Company  of  Vintners. . £10  10  0 


Dr.  Grace  Calvert,  F.Ii.S.  (annual) 6 5 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

E.  E.  Chance,  Esq ,5  5 0 


The  Coimcil  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encoiu’- 
aging  their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  statable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts, 
Adelphi,  London,  W.C. 


PKIZE  EOE  STEEL. 

1.  The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufactiu-er  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
of  steel  suitable  for  general  engineering  pm-poses, 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  appheations  of  the  varieties 
of  steel  submitted. 

3.  Each  manufactirrer  shoidd  send  with  his 
specimens  a statement  of  the  nature  of  the  tests 
he  has  appilied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  pjortions  of  the 
same  sanqfies ; these  will  be  submitted  to  tests 
should  the  Council  consider  it  deshable. 

5.  All  piersons  using  steel  for  general  engineer- 
ing pimposes,  who  are  not  manufacturers  of  such 
steel,  are  also  invited  to  exhibit  spiecimens  on  the 
above  terms  and  conditions. 

6.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  hr  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 

COMMITTEE  ON  THE  MEANS  OF  PEOTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

The  Committee  met  on  Friday,  February  20th. 
Present — Mr.  A.  J.  Kay  Shuttleworth,  M.P.,  in  the 
chah;  Col.  Marcus  Beresford,  M.P.  ; Mr.  E.  Chad- 
wick, C.B.  ; Lord  Alfred  Churchill,  Major-General 
Eardley-Wilmot,  F.R.S. ; Lord  George  Hamilton, 
M.P. ; Mr.  John  Holms,  M.P. ; and  Mr.  Sey- 
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mour  Teulon.  Mx’.  W.  P.  Reynolds,  manager  of 
the  London  and  Southwark  Insxirance  Company, 
and  Mr.  J.  Qixick,  C.E.,  engineer  to  the  Southwark 
and  Vauxhall  and  the  Grand  Junction  Water  Com- 
panies, attended  and  gave  evidence,  which  will 
shortly  be  published  in  the  Journal, 


Beaumont,  Somerset  A.,  M.P.  . . Wakefield 
Bessemer,  Henry,  Member  of  Council 
Bodkin,  Sir  W.  H.  {Assist.-Judge),,  Vice-Pres. 


BETHNAL-GREEN  MUSEUM. 

The  following  declaration  is  in  the  course  of  sig- 
nature, and  has  already  been  signed  as  below. 
Any  Member  of  the  Society  desirous  of  having  his 
name  attached  thereto  is  required  to  communicate 
with  the  Secretary  of  the  Society  of  Arts,  and  give 
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1.  We  the  rmdersigned  members  of  the  Coxmcil 
and  members  of  the  Society  for  the  Encouragement 
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they  desire  to  press  this  fact  upon  the  consideratiorr 
of  Her  Majesty’s  government  rvith  the  hope  that 
they  will  submit  to  Parliament  the  policy  so 
essentially  rrational  of  votmg  increased  means  to 
facilitate  the  establishment  of  museums,  libraries, 
and  galleries  of  Science  and  Art  m large  centres  of 
poprrlatiorr,  wherever  such  localities  are  rvillhrg  to 
bear  their  share  in  the  cost. 
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PROCESSINGS  OF  THE  SOCIETY. 


INDIA  COMMITTEE 

Aconference  took  place  onPriday,  February  14tb,  | 
Major-General  Nuthail  in  tbe  chair.  Mr.  J.  H.  ! 
Stocqtjeler  opened  the  discussion  with  a second 
Paper,  supplementing  the  previous  one,  on — ■ 

PEOGEESS  IN  INDIA. 

In  the  paper  which  I had  the  privilege  of  reading  in 
this  hall.  I necessarily  left  untouched  several  subjects  of 
great  interest  in  connection  with  the  advance  that  had 
been  made  in  solving  the  problem  of  good  government 
in  India,  because  it  was  desirable  that  my  hearers  and  1 
readers  should  not  be  worried  with  figures  and  details. 


I am  flattered  and  pleased  in  being  invited  to  resume  the 
subject,  for  I may  now  hope  to  render  it  as  complete  as 
the  information  accessible  to  me  will  permit. 

In  the  letter  from  Mr.  Edwin  Chadwick,  which  the 
secretary,  Mr.  Foster,  read  to  the  meeting,  it  was  justly 
remarked  that  any  account  of  the  progress  of  India 
would  fall  short  in  a foremost  element  which  should 
omit  to  set  forth  the  sanitary  progress  made  as  a 
guarantee  and  promise  of  future  advancesin  the  improve- 
ment of  the  physical  and  moral  condition  and  the  pro- 
ductive power  of  the  population.  I was  quite  sensible  of 
the  omission  in  my  paper  of  any  mention  of  the  sani- 
tation of  the  past  fourteen  j'ears,  but  it  was  unavoidable, 
for  I did  not  obtain  access  to  the  latest  report  of  the 
measures  adopted  to  remove  or  check  disease  until  two 
days  after  the  meeting.  If  I had  merely  given  the  facts 
as  far  as  they  had  fallen  into  my  possession,  I should 
have  failed  to  render  justice  to  the  untiring  efibrts  of  the 
government  and  its  officers  down  to  the  middle  of  the  past 
year. 

Another  point,  to  which  little  or  no  reference  was  made 
in  the  former  paper,  concerned  the  water  communications 
and  irrigation  of  the  land,  affecting  as  they  do  the  com- 
merce and  agriculture,  and,  therefore,  the  revenues  of 
the  country.  Here,  also,  I was  at  fault,  or  lacked  a 
sufficiency  of  information.  I trust  now,  in  some  measure, 
to  supialy  the  past  deficiencies. 

For  some  weeks  past  there  has  been  considerable 
ferment  in  political  circles  respecting  the  ulterior 
purposes  of  Eussia  in  her  advance  upon  the  Khanate  of 
Khiva.  The  impression  is  strong  that  this  is  only  one 
step  further  in  the  attempt  to  accomplish  a long- 
cherished  object — that  of  the  invasion  of  Biitish  India.  It 
is  merely  a revival  of  the  old  bugbear  wffiich  periodically 
awalcens  apprehension  in  the  East,  and  in  which  I for 
one  cannot  share. 

But  there  is  really  a danger  in  Eussian  advances  into 
Central  Asia,  which  it  is  not  prudent  to  ignore.  The 
natives  of  India,  ignor.ant  generally  of  geography, 
unaware  of  our  military  faculty  of  resistance,  acquainted 
through  their  histories,  traditions,  and  ballads  with  the 
successful  inroads  and  usurpations  of  Mahmood  the 
Ghuznevide,  Zinghis  Khan,  Timour  Leng,  and  Babeij 
will  believe  in  the  probability  and  success  of  a Eussian 
invasion,  so  long  as  we  allow  ourselves  to  apprehend 
it,  and  withhold  from  them  the  means  of  gaining  the 
knowledge  which  would  disabuse  them  of  this  idea,  an 
idea  which  will  always  furnish  a weapon  to  the  disloyal 
against  the  British  raj,  whenever  opportunity  occurs  for 
its  displays. 

Hence  it  becomes  a duty  we  owe,  alike  to  ourselves 
and  to  the  people  of  India,  that  the  quality  of  the 
civilisation  we  offer-ehall  he  of  the  most  solid  and  exalted 
character  compatible  with  our  means,  consistent  with 
our  reputatiorr  for  intelligence  and  iutegrityq  and  ap- 
parently the  best  calculated  to  confer  happiness  upon  the 
ruled.  Opinions  are,  of  course,  antagonistic  relative  to 
the  most  effectual  method  of  enlightening  the  natives  of 
India.  “Educate  them — cover  the  country  with  a net- 
work of  schools,”  says  one  class  of  earnest  advocates  of 
improvement,  “and  begin  with  the  higher  classes;” 
“ educate  the  people  by  all  means,”  cry  another  body  of 
patriots  and  philanthropists,  “but  begin  with  the  lower 
classes,  and  w'ork  upwards “ teach  them  English  in  the 
first  instance,”  exclaim  some  enthusiasts;  “ leaveEnglish 
to  the  last,  and  begin  with  the  vernacular,”  urge  their 
zealous  opponents;  “let  the  morals  of  the  people  be  your 
primary  oliject  of  consideration,”  say  many  ardent  friends 
of  the  advancement  of  the  masses;  “give  them  the 
sciences  first,  and  their  capacity  to  receive  moral  truths 
will  follow  as  certainly  as  the  day  follows  the  night,”  is 
the  doctrine  maintained  by  many  more.  This  last  pro- 
position is  admirably  put  by  Blr.  Arthur  How'ell,  of  the 
Bengal  Civil  Service,  in  an  address  to  the  Social 
Science  Association,  at  Calcutta,  in  March,  1870  : — 
“ It  should  be  remembered,”  says  Mr.  Howell,  “that 
although  the  government  system  does  not  directly  im- 
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part  the  principles  of  Christianity,  yet  the  whole  course 
IS  negatively  Christian,  in  that  it  excludes  everything  to 
which  Christianity  is  opposed.  I would  go  further,  and 
maintain  that  instruction  in  the  natural  sciences,  which 
should  form  an  important  part  of  the  curricula  of  our 
schools,  will  make  the  first  breach  whereby  the  armies  of 
truth  will  march  into  the  strongholds  of  superstition, 
and  so  give  the  best,  and,  indeed,  the  only  aid  to  the 
missionary  that  the  government  can  give  without  the 
slightest  deviation  from  its  strict  policy  of  neutrality.” 

I do  not  see  why  all  the  systems  proposed  should  not 
he  tried  at  one  and  the  same  time.  In  fact,  the  govern- 
ment ^appear  to  me  to  act  upon  the  principle  already,  for 
do  they  not  establish  and  encourage  schools  for  the  high 
and  the  lowly  ? Are  not  English  and  the  vernacular 
simultaneously  taught  ? And  does  not  a study  of  the 
natural  sciences  inevitably  tend  to  the  destruction  of  the 
geographical  theories  on  which  the  faith  of  the  Hindu 
is  built,  and  so  open  his  mind  to  the  contemplation  of  a 
religion  in  which  the  culture  of  the  heart  takes  prece- 
dence of  the  inculcation  of  ceremonial  virtues,  and  the 
observance  of  forms  of  penance  P But  enthusiastic 
Christian  friends  of  the  people,  who  deem  the  eternal 
beatitude  of  their  proteges  of  more  consequence  than 
their  mundane  prosperity,  insist  upon  the  priority  of 
moral  teaching.  They  speak  with  the  courage  of  con- 
viction. A noble  audacity  overides  their  discretion. 

“Hitherto,”  saj’s  a writer  in  the  Calcutta  Revicic, 
“the  religion  of  all  the  countries  which  have  attained 
the  highest  civilisation  has  been  some  form  or  another  of 
Christianity,  and  clearly  this  circumstance  is  not  merely 
matter  of  accident.  The  principles  of  living  and  the 
motives  to  intellectual  activity  which  are  characteristic 
of  Christianity  must  necessarily  have  place  inanadvanced 
progressive  civilisation.” 

Acting  upon  this  dogma,  we  should  approach  the 
threshold  of  proselytism,  and  alarm  the  consciences  of 
the  pupils  and  their  parents.  Besides,  we  raise  a dis- 
putable question  among  ourselves  as  to  the  best  form  of 
instruction  and  conversion.  “ Your  orthodoxy  is  not  my 
orthodoxy;  your  morality  is  not  my  morality,”  argue  the 
champions  of  that  kind  of  preferential  teaching. 

Now,  I do  not  pretend  to  any'  pet  theories  of  my  own 
on  any'  of  these  points  of  difference — though  1 may 
have  myr  preference — but  there  is  one  measure  in  connec- 
tion with  the  civilisation  of  the  people  on  which  I do 
not  think  sufficient  stress  has  been  laid — I mean  the  edu- 
cation of  the  women  of  India.  I hold  that  to  be  the 
grand  preliminary  to  the  enlightenment  of  the  men — the 
great  fulcrum  on  which  theleverof  their  moral  elevation 
must  rest. 

It  has  been  said — indeed,  it  may  be  affirmed  every' 
day',  and  Englishmen  have  happdiy  the  means  at  hand 
of  endorsing  the  assertion — that  in  moral  influence 
woman  is  unquestionably  superior  toman.  “Woman’s 
character  produces  a wider  and  more  pow’erful  impression 
on  man  than  man’s  character  on  woman.  She  makes 
him  better  or  worse,  according  as  she  is  good  or  bad,  for 
what  she  is  he  more  or  less  becomes.  Where  women 
are  educated  and  tr-ained  to  virtuous  habits,  men  rise  in 
the  scale  of  civilisation ; where  women  are  cribbed  and 
confined,  shut  out  I'rom  the  gateway's  of  knowledge,  and 
treated  mainly  as  the  ministers  to  man’s  lusts,  man 
deteriorates  and  decays.”  Now,  though  the  women  of 
India  have  very  much  descended  from  the  position  they' 
occupied  in  social  life  before  the  Mahomedan  had  planted 
his  foot  at  Lahore  or  Delhi,  and  the  terrible  Mahratta 
horsemen  had  spread  desolation  in  provinces,  and  up- 
rooted domestic  relations  in  a thousand  quarters,  wo  may' 
hope  that  the  elements  of  goodness,  and  ev'en  of  great- 
ness, still  abide  in  their  gentle  bosoms.  If  the  Hindu 
men  will  not  accept  the  moral  tenets  of  Christianity,  let 
them  take  to  the  study  of  their  own  teachers  in  respect 
to  the  sex.  It  is  one  of  the  most  commendable  features 
of  the  institutes  of  Menu,  that  the  peculiar  care  of 
woman  is  invariably  inculcated.  He  insists  upon 
tenderness  and  affection,  and  denounces  violence  in 


emphatic  language.  Other  sages  have  followed  in  his 
footsteps.  “ Strike  not,  even  with  a blossom,  a wife 
guilty  of  a hrrndred  faults.”  And  these  and  similar 
manly  injunctions  had  their  fruits  in  giving  women 
their  proper  position  and  influence.  Several  of  them, 
placed  by  the  accidents  of  hirth  in  the  possession  of 
power,  manifested  great  wisdom  and  administrative 
ability.  We  read  that  in  the  thirteenth,  seventeenth, 
and  eighteenth  centuries  women  reigned;  and,  in  contra- 
diction to  the  axiom  that  “when  women  reign  men 
govern,”  those  females  jealously  kept  the  reins  in  their 
own  hands.  The  reign  of  Ahalya  Bai,  a Mahratta 
woman,  of  superior  mind,  occupies  one  of  the  brightest 
pages  in  Indian  history'.  Eor  thirty  years  she  governed 
many'  millions  ; and  Sir  John  Malcolm,  than  whom  no 
one  had  more  closely  studied  the  history  of  the  people  of 
Central  India,  said  of  her,  “ She  appears  to  have  been 
one  of  the  purest  and  most  exemplary  rulers  that  ever 
existed,  and  affords  a striking  example  of  the  practical 
benefit  a mind  may  receive  from  performing  worldly 
duties  under  a deep  sense  of  responsibility  to  its 
Creator.”  Other  examples  might  be  cited  of  able 
female  rulers.  The  Begum  Sumroo,  who  died  some  fiv'e- 
and-thirty  years  ago,  had  many  fine  qualities  ; and  the 
present  Begum  of  Bhopal,  with  whom  Lord  Northbrook 
has  lately'  had  an  interview,  is  a V'ery  superior  person. 

But  in  spite  of  institutes  and  dogmas,  injunctions, 
entreaties,  and  threats— in  spite  of  the  protection  afforded 
by'  the  British  government — notably  in  the  abolition  of 
suttee  and  the  suppression  of  the  cruel  practice  of 
female  infanticide,  which  touched  the  tenderest  chord  in 
woman’s  nature,  the  women  of  the  East  hav'e  unquestion- 
ably fallen  from  their  ancient  estate,  and  receive  hard 
measure  at  the  hands  of  their  lords  and  masters.  It  is 
an  ascertained  fact  that  in  1871  there  were  no  fewer 
than  244  cases  of  wife  murder  in  India — not  amongst 
the  lower  classes  and  violent  Mahomedans  only — but 
amongst  the  Brahmin  and  Kajpoot  castes,  who  are  told 
in  the  Mahabaxhat  that  “ of  all  sins  killing  women  is 
most  heinous.” 

Let  us  efface  this  monstrous  outrage  ; let  us  raise  the 
Hindu  and  Mahomedan  women  from  their  abject  and 
degraded  condition,  and  convert  them  into  mighty  in- 
struments for  the  intellectual  and  moral  elevation  of 
their  fellow-creatures.  How  this  is  best  to  be  accom- 
plished will  he  a subject  W'dl  worthy  the  attention  of 
the  government,  and  not  less  befitting  the  ministers  of, 
our  Queen  than  other  noble  acts  of  statesmanship.  I 
believe  that  if  English  and  American  ladies  of  the 
Nightingale  and  Carpenter  stamp  were  encouraged  to 
acquire  a philological  knowledge  of  Hindostanee, 
Guzeratte,  Tamul,  or  Mahratta,  to  begin  with — leaving 
a colloquial- acquaintance  with  one  or  other  of  the  lan- 
guages to  a later  period,  and  amidst  the' opportunities  of 
direct  intercourse  with  the  people' — they  would  soon  fit 
themselves  to  undertake  the  direction  of  native  female 
schools.  And  if  the  Government  would  apply'  the  mag- 
nifying-glasses of  an  enlightened  statecraft  to  the  claiu’S 
of  the  educators,  make  them  a liberal  allowance  in  pro- 
motion of  their  studies,  send  them  out  to  India  in  a 
manner  befilting  their  lofty  mission,  and  give  them 
handsome  salaries,  there  is  no  doubt  that  a firm  foun- 
dation would  be  speedily  established  for  the  civilisation 
of  the  whole  empire.  The  position  and  duties  of 
governesses  and  schoolmistresses  in  England  have  not 
been  sufficiently'  honoured  to  impart  much  zeal  to  my' 
countrywomen  in  the  work  of  education,  but  during  a 
five  y'ears’  residence  in  the  United  States  of  America,  I 
was  in  the  habit,  almost  daily',  of  visiting  the  public 
schools,  and  there  beheld  numerous  ladies  of  gentle  birth 
and  breeding  engaged  in  the  solemn  duty  ot  imparting 
to  thousands  of  their  own  sex  the  rudiments  of  material 
knowledge,  and  impressing  upon  them  the  value  of  moral 
conduct  in  the  affairs  of  life.  From  among  such  women 
— if  our  own  country  does  not  supply  the  adequate  jocr- 
souncl — many  admirable  instructresses  might  be  selected. 
For  some  time  past  the  American  mission  in  Burmah 
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i has  enjoyed  the  co-operation  of  such  persons,  and  I 
believe  the  results  have  been  very  favourable. 

I now  approach  the  subject  of  sanitary  improvements 
■which  her  Majesty’s  government  have  very  properly 
comprehended  in  their  scheme  of  progress. 

; During  the  great  wars  of  the  French  Revolution  the 
fi  First  Napoleon  was  made  responsible  for  all  the  evils  that 

IatBioted  England.  The  ■witty  authors  of  the  “Rejected 
Addresses’’  ask — 

“ Who  makes  the  quartern  loaf  and  Luddites  rise  ? 
j Wlio  tills  tlie  butchers'  shops  ■with  large  blue  flies  i" 

^ Bonaparte,  of  course. 

! “ Base  Bonaparte,  filled  with  deadly  ire, 

Sets  oue  by  one  the  playhouses  on  fire  !” 

►j  And  he,  too,  caused  all  the  fogs,  the  storms,  and  the 
other  visitations  of  nature,  as  ■well  as  the  enhanced  price 
j of  bread. 

ij  Now,  I will  not  go  the  length  of  saying  that  the 
II  critics  of  the  government  of  India  ascribe  to  the  Viceroy 
I and  Secretaries  of  State  all  the  mischiefs  of  which  the 
I great  sun  himself  is  the  real  author,  but  they  certainly 
('  consider  them  bound  to  mitigate  the  evil  resulting  from 
climatic  influences;  and  those  authorities  have  cheerfully 
recognised  the  obligation. 

It  would  be  a “tedious  difficulty ’’  to  go  back  to  the 
period  when  the  people  and  the  troops  in  India  were 
comparatively  uncared  for.  Health  statistics  were  not 
, much  in  vogue  prior  to  the  mutiny  of  1867,  and  for  two 

(or  three  ye'ars  subsequent  to  that  disastrous  occurrence 
the  men  suffered  from  the  miserable  accommodation  in 
the  shape  of  barracks  that  had  hastily  been  run  up  to 
I'  meet  the  exigencies  of  the  moment.  So  large  an  influx 
of  European  troops  had  never  been  anticipated.  From 
the  year  1860  only  can  we,  therefore,  date  the  introduc- 
: tion  of  what  has  been  appropriately  called  ‘ sanitation  ’ 

I in  reference  to  the  European  troops.  At  a later  period 
,i  a Government  Sanitary  Commission  was  created,  which 
applied  itself  to  the  formation  of  municipal  bodies  in 
large  towns,  and  the  establishment  of  a system  of 
general  purification. 

It  is  unnecessary  to  go  into  any  details  as  to  the 

I means  employed  at  the  instance  of  the  Commission,  and, 
independently  of  that  body,  by  the  medical  officers  of 
the  army,  to  prevent  or  mitigate  disease  among  the 
soldiery. 

Drainage,  cleanliness,  diet,  clothing,  all  had  their 
share  in  the  sanitary  operation,  and  here  we  note  the 
j result.  In  1861  there  were  nearly  21  deaths  j)er 
j thousand  men  from  cholera,  five-and-a-half  per  thousand 
from  dysentery  and  diarrhoea,  and  six-and-three-quarters 
from  fever.  In  1865  the  cholera  deaths  had  fallen  to 
! three  and  one-tenth.  Five  years  later  (1870)  they  had 
been  reduced  to  less  than  one  in  a thousand,  while  the 
deaths  from  bowel  complaints  had  been  reduced  to  two 
per  thousand.  Fevers,  however,  had  remained  stationary 
throughout  the  decade.  It  seems  impossible  to  check 
them,  for  they  are  the  inevitable  result  of  the  tempera- 
ture, exposure,  and  personal  excesses.  Indeed,  a new 
class  of  fever,  called  dengue,  of  unaccountable  origin,  has 
within  the  last  few  months  visited  each  Presidency, 
‘I  causing  much  suffering  without  destroying  human  life. 

In  the  chief  towns  of  India,  and  especially  the  presi- 
II  dency  cities,  much  had  been  accomplished  through  the 
I agency  of  the  municipalities.  A better  system  of 
drainage  was  introduced.  The  cremation  of  the  dead 
^ bodies  of  Hindus  had  been  brought  within  proper 
I'  limits  and  obscured  from  view,  instead  of  being  exhibited 
on  the  banks  of  rivers  and  the  seashore,  offending  alike 
! the  eyes  and  the  nostrils  of  the  citizens.  Large  numbers 
of  sweepers  and  scavengers  were  employed  to  remove 
I offal  and  other  offensive  accumulations  in  the  streets, 

I and  sink  the  floating  carcases  of  those  pious  Hindus 
J who  had  been  cast  into  the  Hooghly  ; and  care  had  been 
) taken  to  improve  the  channels  which  conveyed  drinking 
water  to  the  abodes  of  men.  The  rate  of  mortality  con- 
sequently declined;  and  in  a very  recent  exhaustive 
I 


publication  it  is  stated,  “The  Calcutta  of  1861,  probably 
the  most  unsanitary  city  in  the  world,  differs  most 
essentially  from  Calcutta  in  1871,  which  bears  favourable 
comparison  with  London,  and  actually  exceeds  in  healthi- 
ness some  of  the  principal  cities  in  England.”  Similar 
statements  are  made  in  reference  to  Madras.  In  ten 
years,  sickness,  according  to  actual  returns,  had  been 
reduced  by  one-half  of  its  original  prevalence,  and  deaths 
by  three-fourths.  Bombay  has  been  less  fortunate, 
owing  chiefly  to  indifferent  drainage  ; still  it  is  shown 
conclusively  that  the  annual  mortality  stood  at  one 
death  in  every  25  persons  in  1864,  and  at  one  in  40 
in  1871. 

It  were  much  to  be  desired  that  similar  favourable  state- 
ments could  be  advanced  in  regard  to  the  millions 
occupying  the  country  districts.  The  melancholy  truth, 
however,  remains,  that  the  people  continue  in  almost 
precisely  the  same  condition  they  were  in  a hundred 
years  ago,  and  in  some  districts  have  changed  for  the 
worse.  Epidemics  of  disease  and  endemical  disorders 
continue  to  afflict  the  multitudes,  and  the  scourge  will 
not  cease  while  they  are  pjermitted  to  make  their  dwel- 
lings and  the  ground  about  them,  and  the  reservoirs 
whence  they  draw  their  water  supplies,  receptacles  for 
every  form  of  filth.  How  they  are  to  be  checked  is  the 
problem.  There  are  thousands  of  villages  scattered  over 
the  empire,  and  it  is  supposed  that  it  would  require  an 
immense  augmentation  to  the  strength  of  the  police  and 
a well-organised  and  vigilant  health-preserving  establish- 
ment to  control  the  actions  of  the  inhabitants.  The  ex- 
pense would  be  enormous,  but  even  with  a debt  of  one 
hundred  millions  sterling  pressing  on  the  resources  of 
the  country  it  must  somehow  be  incurred.  I am  sure 
the  government  is  impressed  with  its  urgency ; but  I 
humbly  think  that  if,  instead  of  applying  the  revenue  to 
the  structure  of  elaborate  works  to  promote  effectual 
drainage,  more  advantage  were  taken  of  the  materials 
which  nature  has  placed  at  our  command,  the  effect 
would  probably  be  better  and  the  cost  contemptible. 
Why  should  it  not  be  obligatory  upon  the  head  men  of 
the  villages  to  cause  excavations  to  be  made,  a short 
distance  from  the  dwellings  of  the  people,  cast  every 
kind  of  filth  into  them,  and  then  cover  them  with  the 
earth  that  had  been  displaced  ? This  would  utterly 
prevent  impure  exhalations  and,  at  the  same  time,  fer- 
tilise the  soil.  We  boast  now  of  our  latrines,  and  it  was 
considered  a great  advance  in  sanitary  matters  when  a 
patent  was  taken  out,  a few  years  since,  for  machines 
adapted  to  domestic  purposes,  in  which  pulverised  earth 
did  the  duty  which  water  had  previously  performed. 
But  if  we  look  into  Deuteronomy,  chap,  xxiii.  and  verses 
12  and  13,  we  shall  find  that  expedients  ■v’ere  employed 
in  the  time  of  Moses,  on  exactly  the  same  principle,  and 
with  an  avowed  sanitary  and  respectful  object.  In  the 
rainy  season  the  water  would  form  a decomposing 
agent  in  the  same  jjits ; and  where  neither  water 
nor  earth  are  susceptible  of  application,  surely  fire 
might  be  called  into  action  profitably  ? Heaps  of 
offal,  ordure,  decayed  vegetation,  fish-bones,  and 
other  refuse,  might  be  heaped  up  and  converted  into 
a bonfire,  at  least  once  a week,  at  the  simple  expense 
of  a lucifer  match  and  a very  little  labour.  If  the  con- 
fiagration  evolved  some  noxious  gases  they  would  neither 
be  so  offensive  nor  so  perilous  as  the  malaria  engendered 
by  the  preserved  filth.  However,  these  are  speculations 
to  which  Science  might  oppose  objections,  and  it  may 
be  presumptuous  on  my  part  to  throw  them  out.  But  I 
believe  in  well-directed  efforts  of  any  kind.  Call  me  an 
optimist  if  you  will.  I am  content  to  hold  to  the  doc- 
trine enunciated  by  the  pedant  in  Voltaire — Tout  est 
pour  le  mieux  dans  ce  mcilleur  demondes  possibles. 

It  has  been  objected  that  the  cotton  trade  of  India 
still  languishes,  and  that  a possible  competition  with  the 
United  States  of  America  is  impeded  by  the  want  of 
adequate  water  and  other  carriage.  It  would  be  abject 
flattery  to  say  that  the  government  of  India  has  done  all 
that  can  be  accomplished  in  the  construction  of  crnals, 
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roads,  and  railways.  The  fact  stares  us  in  the  face  that 
only  about  one-fourth  of  the  surface  of  India  is  yet  cul- 
tivated, owing,  as  Colonel  Kennedy  has  well  put  it  *, 
to  the  deficiency  of  roads  for  the  conveyance  of  produce 
to  market.  But  my  purpose  is,  and  has  been,  not  so 
much  to  point  out  what  remains  to  be  done,  but  to  demon- 
strate that  much  more  has  been  accomplished  under  the 
new  order  of  things  than  the  government  has  had  credit 
for  with  the  British  public  generally.  It  was,  if  my 
recollection  serves  me,  some  time  in  1841  or  1842,  that 
that  sturdy  old  soldier.  Sir  Charles  Napier,  riding  over 
some  of  the  cotton  districts,  and  meeting  a few  crazy 
carts  laden  with  bales  of  cotton,  which  the  cacti  and 
other  thorny  plants  caught  occasionally  in  their  fond 
embrace,  exclaimed,  “ How  short-sighted  is  the  East 
India  Company’s  government  in  dela3’ing  to  make 
proper  roads  for  the  conveyance  of  the  cotton  to  the  sea- 
board ! Cotton  is  the  Englishman’s  strength,  j-et  he 
looks  to  foreigners  for  his  supply  when  he  might  have  it 
from  his  own  provinces.  One  of  these  days  America 
will  play  the  Halilah  and  cut  off  Sampson’s  hair. 
Some  great  moral  convulsion,  or  a failure  of  crops,  will 
stop  the  supplies,  and  the  spindles  and  looms  of 
Manchester  will  cease  to  work.  Then  the  govern- 
ment of  India  will  sit  on  the  stool  of  repentance — 
a little  too  late.”  The  old  soldier  was  an 
inspired  prophet.  Twenty  years  later  the  Southern 
States  seceded  from  the  Union.  The  Northerners  block- 
aded Charleston,  Savannah,  and  New  Orleans,  and  the 
receipts  at  the  ports  fell  from  3,656,086  bales  in  1861  to 

1.950.000  in  1866.  That  great  rebellion  was  India’s  op- 
portunity, but  the  scantiness  of  the  means  of  communi- 
cation with  the  seabord  prevented  her  seizing  it  it  the 
critical  moment.  Governments,  like  individuals,  are  only 
taught  by  bitter  experience.  The  lesson  was  not  lost 
u25on  the  rulers  of  India,  for  we  find  that  the  exports  of 
cotton  to  England,  which  amounted  in  1830  to  only 
30,810  bales,  and  had  reached  no  higher  than  350,833  in 
1858,  absolutely  attained  in  1869  to  double  that  number  of 
bales.  This  could  not  have  been  the  case  if  there  had  not 
been  some  diligent  road-making.  It  is  within  my  own 
recollection — now  dating  fort}'  years  hack — that  there 
were  only  three  or  four  cotton  screws  or  presses  in  Bombay. 
At  this  momei  t there  are  actually  19  cotton  press  com- 
panies in  the  district  and  in  Deccan  and  Gozerat,  with 
presses  at  work,  besides  several  spinning  associations,  170 
with  220,000  spindles  in  operation  ; and  nearly  all  these 
companies  paj'  good  dividends.  These  facts  sufficiently 
indicate  the  presence  of  raw  cotton;  and  the  logical  de- 
duction is  that  Carriage  had  been  provided  for  it.  But 
the  government  did  not  stop  short  in  1869.  The  con- 
struction of  roads  continued,  coevally  with  agricultural 
improvement,  and  by  the  latest  returns  the  exoorts  from 
India  amounted  to  117,696.128  pounds  of  raw  cotton. 

In  spite  of  all  this  manifest  etfort  in  a right  direction, 
however,  the  government  is  alive  to  the  necessitj'  of 
energeticall}'  pushing  forward  the  means  of  transport. 
With  h deficit  of  direct  revenue  from  the  ordinary  sources 
it  is  difficult  to  provide  for  all  the  great  undertakings 
planned  and  in  course  of  execution,  hut  expi  nditure  is 
the  inevitable  condiiion  precedent  of  profit,  and  England 
and  India  must  patiently  hear  with  the  immediate  sacri- 
fice. America,  with  her  wonted  elasticity',  has  recovered 
herself.  The  estimate  of  her  receipts  of  raw  cotton  at 
the  different  ports  for  the  current  year  amounts  to 

3.700.000  bales — more  than  was  jiroduced  in  1860 — a 
striking  proof,  by  the  way,  of  the  f allacy  of  aU  the  argu- 
ments in  favour  of  negro  .slavery'.  'Ihe  “ coloured  man  ” 
works  more' bravely  in  a state  of  freedom  than  he  could 
possibly  have  talioured  in  his  shackled  condition.  With 
such  a competilor  we  must  nerve  us  for  a mighty  task. 
But  we  need  not  desyiair;  albeit  the  relative  distances  from 
these  shores  of  America  and  India  will  always  give  the 
former  an  advantage  in  the  markets,  let  alone  the  better 
quality  of  the  stajde. 

^ Report  of  Colonel  J,  P.  Kennedy  on  Hallway  Gauge,  considered 
in  relation  to  the  bulk  and  weight  of  goods  to  be  conveyed. 


Let  us  now  take  a retrospective  glance  at  the  opera- 
tions of  road-making  during  the  past  14  years,  and  on 
the  exertions  used  in  that  period  found  our  hopes  of  the 
future. 

In  1858  there  wore  4,690  miles  of  first-class  roads,  and 
24,715  miles  of  second-class  roads  opened  in  India  for 
traffic.  Atthat  time  the  principal  railways  had  not  reached 
500  miles  in  length.  As  I stated  in  my  former  paper,  there 
are  now  over  5,000  miles  of  railway  in  actual  working 
order,  and  nearly  3,000  miles  in  course  of  completion. 
This  has,  of  course,  in  some  measure  interfered  with  the 
structure  of  ordinary  roads — they  have  become  less  neces- 
sary— but  it  must  not  be  deemed  a retrogression,  or  even  a 
delay',  in  the  progress  of  internal  communication.  Wehave 
now,  or  shall  have  in  a year  or  two,  actually'  thirty-eight 
thousand  miles  of  road,  in  one  form  or  another,  travers- 
able by'  passengers  or  traffic  in  every  direction.  It  has 
been  jileasantlysaid — “ mauvaisc plaisanterie'’  would  more 
appropriately  designate  the  assertion — that  the  conveni- 
ence of  the  military  has  been  considered  at  the  expense 
of  cotton  and  other  produce.  I maintain  that  the  law  of 
self-preservation  justifies  any  measure  that  would  accele- 
rate military  movements  at  a great  crisis.  Of  what  avail 
would  be  all  the  endeavours  to  promote  science,  agricul- 
ture, and  commerce,  and  advance  civilisation,  if  we 
exposed  ourselves  to  the  risks  of  another  rebellion  or  to 
foreign  aggression  from  any  quarter  ? Of  what  use 
would  he  all  the  means  adopted  for  carrying  produce  to 
the  markets,  whether  in  India  or  Europe,  if  our  armies 
were  not  brought  promptly  to  threatened  jyoints  to  re- 
press disorder,  ^^revent  wholesale  plunder,  or  check 
im  asion  ? 

have  spoken  only  of  land  transport  and  travel.  Let 
us  see  what  has  been  done  in  respect  to  water  carriage. 
Ai  1 in  speaking  of  this  we  shall  necessarily'  touch  upon 
another  great  subject — the  irrigation  of  the  land.  In  a, 
paper  recently  read  before  the  Institution  of  Civil 
Engineers,  Colonel  Greathed,  of  the  Eoyal  Engineers, 
treated  of  irrigation  in  India  so  exhaustively  that  I 
could  say  little  which  has  not  been  anticipated  by'  that 
distinguished  officer,  if  I were  to  attempt  to  enter  into 
minute  details. 

Nature  has  done  something  for  India  in  supp>lying  her 
with  noble  rivers,  the  Ganges  (the  Holy  Guiiga  of  the 
Hindus),  the  Jumna,  the  Nerbudda,  the  Godavery’,  the 
Kistna,  the  Brahmapootra,  the  Irrawaddy',  and  others, 
which  run  in  every'  direction  of  the  wide  continent,  hut 
they'  have  been  insufficient,  even  with  the  addition  of 
hundi’eds  of  large  tanks  and  wells  which  receive 
the  annual  falls  of  rain,  to  supjdy  the  wants  of 
the  people  and  protect  them  from  the  consequences  of 
occasional  droughts.  At  a very'  eaily'  period  of  the  history 
of  the  country',  canals  were  dug  by  the  native  rulers, 
hut  from  neglect  or  indifferent  architecture  they  appear 
to  have  become  choked  up  or  to  have  fallen  into  desuetude. 
Engineer  talent  has  been  employed  in  cleansing  and 
reopening  many'  of  these  canals  with  excellent  itfect. 
The  greatest  works  under  the  Mogul  piinces  would  seem 
to  have  been  contemptible  when  compared  vith  what 
has  been  accomplished  by  the  English.  The  first  of 
these  latter  great  woiks  are  the  Ganges  Canal.  It  was 
jirojected  by  Colonel  Colvin,  of  the  Bengal  Engineers, 
and  the  project  was  by'  him  bequeathed  to  the  late  Sir 
Proby  Cautley'.  ’Ibis  was  in  1836.  Sir  Proby'  Cautley' 
saw  the  advantage  of  the  scheme,  and  it  was  brought 
under  the  consideration  of  the  government  for  the  time 
being,  but  the  ordinary  c-fficial  delay’s,  coupled  vith 
unforsecn  difficulties,  letarded  the  execution  of  the  work, 
and  it  was  not  until  1848  that  the  operations  of  the  spade 
and  the  pick  commenced.  In  1854  the  canal  was 
opened,  and  at  the  exjuration  of  the  year  1866-67  the 
Gange.s  Canal  consisted  of  653  miles  of  main  canal  and 
2,968  miles  of  disfiihuiing  channels.  ’That  canal  cost 
the  state  £2,195,576,  but  in  1867  it  yielded  an  income 
of  £.5,250,  which  exceeded  the  receijits  of  the  fuevious 
year  by  Ilf  per  cent.  The  distiibutories  are  now  3,071 
miles  in  length,  and  water  767,000  acres,  in  upwards 
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of  5,000  villages.  Further  improvements  are  in 
progress,  and  Colonel  Greathed  computes  that  after 
an  expenditure  of  five  millions  sterling,  the  canal,  in 
conjunction  with  that  of  another,  called  the  Eastern 
Jumna,  will  yield  13  per  cent.  The  yield  is  nearly 
that  per  centage  at  this  moment.  N umerous  works  of 
lesser  magnitude  have  followed  upon  the  construction 
of  the  great  Ganges  Canal.  The  main  object  of 
all  these  canals  and  their  distributories  has  been 
the  irrigation  of  the  surrounding  country,  in  view 
to  the  acceleration  of  production,  and  the  protection  of 
the  people  from  the  famines  consequent  upon  droughts. 
An  examination  of  the  works  thus  planned,  either 
carried  out,  or  in  course  of  execution,  would  scarcely  be 
acceptable,  seeing  that  Colonel  Greathed  has  presented 
a very  complete  resume  of  the  whole  affair.  Suffice  to 
say,  that  the  entire  scope  of  the  operations  of  the 
government  in  utilising  the  old  and  constructing  new 
canals,  in  applying  the  waters  of  lakes  to  purposes  of 
ii'rigation,  in  assisting  public  companies  to  complete 
enterprises  for  which  their  own  capital  was  found  insuf- 
ficient, in  widening  and  improving  harbours  (especially 
that  of  Ivurrachee),  in  clearing  channels,  such  as  the 
Taumbaum,  establishing  lighthouses,  and  extending  the 
usefulness  of  the  electric  telegraph,  the  government  of 
India  has  triumphantly  vindicated  its  claim  to  be  con- 
sidered the  earnest  friend  of  commerce,  and  the  promoter 
of  the  general  interests  of  the  millions  of  human  beings 
committed  to  its  charge. 

i 

I 

}:  DISCUSSION. 

i Mr.  Edwin  Chadwick  said — I am  glad  to  find  that  the 
[ justice  of  the  representations  contained  in  my  letter, 
I'  read  at  the  last  conference,  has  met  with  acknowledg- 
' ment — viz.,  that  any  account  of  the  general  progress  of 

I India  would  be  incomplete  which  omitted  to  notice  the 
progress  already  made,  and  still  to  be  made,  in  sanitary 
improvement ; and  that  the  great  importance  of  this  sub- 

I,  ject  has  been  recognised.  I now  beg  to  adduce  some 
additional  facts  in  support  of  the  position  I took  in  my 
i]  letter  read  at  the  last  conferenee,  as  to  the  possibilitj'  of 
the  preservation  of  the  health  and  strength  of  the 

II  children  of  European  parents,  and  as  to  there  being 
:j  sanitary  conditions  in  which  the  settlement  of  British 
; families  wmuld  be  possible  in  India.  I also  feel  myself 
I called  upon  to  say  something  on  the  foundation  of  the 
j complaints  made  of  the  general  want  of  due  recognition 

and  encouragement  to  zealous  sanitary  service,  now 
\ more  than  ever  needed  for  the  conservation  of  infant  and 
5 family  life,  t©  induce  a higher  quality  of  volunteering, 

I urgently  required  for  subordinate  civil  as  well  as 
I military  service,  and  to  counteract  the  attractions  of 
I more  healthy  climes.  The  proof  I adduced  of  the 
better  preservation  of  infantine  life  being  practicable, 

I from  the  fact  of  its  being  done,  as  showm  by  the 
! complete  e.xample  given  by  Dr.  Fayrer,  apipears  to  have 
I surprised  some  old  Indians,  and  not  to  have  been  ac- 
jl  cepted  by  them,  because  it  was  not  iii  accordance  with 
; their  observation.  It  is  not  to  be  conceded  that  their 
observations  limit  the  applications  of  sanitary  science. 
I might,  if  there  were  time  and  opportunity  for  its  col- 
i lection,  adduce  much  further  evidence  on  this  point.  I 
: now  submit,  however,  some  obtained  from  the  very  ex- 

tensive practical  experience  of  Dr.  Mouat,  in  Bengal, 

‘ In  answer  to  an  inquiry  of  mine,  he  writes  as  follows:  — 

’ “ De.«i  Mr.  Chadwick, — You  ask  me  for  information 

1 of  the  health  of  children  in  the  pdains  of  Bengal,  and  of 
' the  mortalitj-  reduced  in  the  pirisons  of  the  same  presi- 
dency. 

“ Regarding  the  former,  I am  sorry  not  to  have  the 
] f ''Is  and  figuies  available  for  immediate  reference,  and 
! I have  no  time  to  hunt  for  them  among  the  mass  of 
1 p V.5  and  observations  which  I accumulated  during  my 
l-.-ngthened  official  career  in  Iniiia. 


“ I was  for  some  years  a manager  or  governor  of  the 
great  Military  Orphan  Schools  at  Alipore  and  Kidder- 
pore,  and  of  the  Free  School  in  Calcutta.  In  all  of 
these  institutions  there  were  children  of  European 
piarentage,  pure  blood,  and  children  of  mixed  parentage, 
the  latter  class  predominating.  My  ex[ieiience,  writing 
from  memory,  fully  bears  out  the  conclusions  ariived  at 
by  Dr.  Fayrer,  from  the  more  limited  field  of  observation 
presented  by  the  European  Orphan  Asylum,  to  which 
his  remarks  apply. 

“ In  my  paper  on  the  British  soldier  in  India,  read 
before  the  Royal  United  Service  Institution,  and  in  my 
rough  notes  of  a trip  to  Reunion  and  Mauritius,  I have 
mentioned  the  conditions  in  which  European  life  in  the 
tropics  may  be  maintained  at  a high  standard,  and  health 
be  preserved  in  circumstances  apparently  inimical  to 
both  children  of  European  parentage  born  in  India  if 
they  are  sent  irorn  the  plains  to  the  bills,  or  to  Europe 
for  education,  during  the  interval  between  infancy  and 
dolesoence,  when  they  are  among  the  healthiest  and  most 
vigorous  of  their  race,  mentally  and  physically  ; and  if 
this  be  done — succession  from  generation  to  generation 
may  be  maintained  without  a break. 

“ With  regard  to  gaols  in  Bengal,  I am  able  to  give 
you  the  exact  figures.  At  Monghyr,  with  an  average 
prison  population  of  664,  a mean  mortality  of  93  per 
1,000  in  a quarter  of  a century  was  reduced,  in  1871,  to  27 
per  1,000.  At  Bhaugulpore,  with  a daily  average  of  441, 
the  mean  mortality  of  the  quarter  of  a century,  from 
1844  to  1868  inclusive,  was  161  per  1,000.  In  1868  it 
had  been  reduced  to  19  pier  1,000.  In  the  presidency'  gaol 
of  Calcutta  the  average  death-rate  among  European 
prisoners  in  1871  w'as  22  pier  1,000,  and  among  native 
piisoners  9'3  per  1000.  The  reduction  in  the  latter  rate 
was  from  an  average  of  51  per  1000  in  the  pirevious  14 
years.  The  detailed  figures  for  each  year  are  full  of 
instruction.  In  the  14  years  from  June,  1855  to  1868, 
there  were  21  deaths  from  cholera,  and  but  26  from  all 
other  diseases,  among  an  annual  average  of  115  pirisoners, 
most  of  them  dissipated  and  depi'aved.” 

I expect  that,  by  those  conversant  with  sanitary  science, 
the  proofs  that  even  in  climates  to  some  extent  malarial, 
the  children  of  British  subjects  may  be  conserved,  at  all 
events  to  be  brought  home  in  large  proportions, 
will  be  considered  conclusive.  But  besides  removal 
to  suitable  hill  districts,  as  Dr.  Mouat  suggests, 
I may  present  the  alternative  of  removal  for  piermanent 
settlement  for  productive  industry'  to  pdains  and  open 
country,  under  sanitary'  conditions,  analogous  to  one  of 
which  I beg  to  present  an  instance.  You  may  be  aware 
that  in  Algeria  the  death-rates  amongst  the  French 
soldiers  w'ere,  and  in  many  pilaces  are  y'et,  :ibout  the 
same  as  the  old  Indian  military  death-rates — sixty, 
eighty,  a hundred  and  more  pier  thousand  of  mean  force, 
and  that  the  invaliding  is  in  the  like  propioiiion.  I was 
assuredby' aFrench  medical  officer  that  a most  devastating 
fever-nest  in  Algeria  had  been  destroyed,  and  the  death- 
rate  amongst  the  soldiers  reduced  to  lessthan  one-fourthof 
w'hat  it  had  pireviously'  been.  I represented  the  case  as 
one  to  be  examined  for  the  sake  of  our  Indian  army' ; 
but  the  statement  was  received  by  the  (jld  military 
authorities  with  the  same  incredulity  with  which  we 
have  seen  the  statement  of  the  preseivation  of 
the  European  children  in  India  rec(  ived  here.  It 
was  not  in  accordance  with  their  experience,  and  they 
did  not  believe  it,  and,  although  it  w'as  attested  by'  the 
Minister  of  War  in  France,  they  would  have  it  that  the 
statistics  must  be  incorrect.  Lord  Ripion,  who  was 
then  Minister  of  War,  however,  considered  the  case  to 
be  one  that  ought  to  be  examined,  and  he  directed  a 
committee,  consisting  of  Dr.  J.  Sutherland,  of  the  Indian 
Army  Sanitary  Commission,  Mr.  Robert  Ellis,  piresident 
of  the  Sanitary  Commission  of  Madras,  Colonel  Ewart, 
of  the  Engineers,  and  Dr.  Logan,  to  inquire  into  it. 
The  place  was  a district  near  Bon.a,  called  Boufarik. 
For  strategic  reasons  it  was  thought  necessary  to  occupy 
it  in  some  force,  but  three  bodies  of  soldiers  and  three 
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sets  of  colonists  had  been  swept  away  hy  malignant 
fevers.  Even  the  Arabs  could  not  live  in  it.  It  fell  to 
an  engineer,  with  some  light  of  sanitary  science, 
to  deal  with  it.  He  subsoil-drained  it,  and  put 
it  in  a state  for  cultivation,  and  newly  planted  it. 
A fresh  water  supply  was  brought  in  for  the  inhabitants, 
and  drainage  on  correct  principles  was  provided  for  their 
habitations.  The  result  of  this  sanitation  was,  that  the 
death-rate  of  the  French  soldiers  was  reduced  to  twelve 
in  a thousand,  or  one-third  lower  than  the  death-rate 
prevalent  amongst  the  French  army  of  occupation  at 
Rome  ; and  the  improvement  was  extended  in  like  pro- 
portion to  the  civil  population,  and  settlement  was  well 
ensured.  But  what,  for  our  present  question,  was  the 
effect  in  the  rearing  of  children  ? The  commissioners 
state  in  their  report : — “ The  first  thing  that  struck  us  on 
entering  the  town  was  the  healthy  aspect  of  the  people, 
and  especially  of  the  children.  Indeed,  we  did  not  see  a 
single  person  hearing  the  marks  of  malaria  ; and  some  we 
saw  would  have  been  a credit  to  the  healthiest  spots  in 
England,  so  far  as  appearances  went.”  The  main  condi- 
tion achieved  for  settlement  was  this  : that  the  children’s 
birth-rates  now  exceeded  the  children’s  death-rates ; 
whereas  before  the  improvement  the  children’s  death-rates 
greatly  exceeded  thebirth-rates,  a condition  in  which  settle- 
ment and  succession  is  impossible.  Mr.  Ellis  and  others 
acquainted  with  India  declared,  as  I anticipated,  that  the 
example  was  of  a very  general  application  for  India,  and 
that  it  is  not  enough  there  to  drain  the  immediate  sites  of 
barracks,  and  camps,  and  cantonments,  but  that,  even  for 
military  occupation,  the  principles  of  sanitation  must  be 
applied  to  the  improvement  of  the  surrounding  land,  as 
was  done  in  this  instance,  by  opening  it  up  in  such 
manner  as  to  avoid  injury  to  the  cultivator,  and  plant  it 
with  such  vegetation  as  will  remove  from  the  soil  the 
excessive  products  of  decomposition.  On  this  point 
the  example  is  connected  for  particular  examination 
and  extended  application  with  the  important  achiev- 
ment,  which  I have  cited,  by  Lord  Mark  Kerr,  in 
getting  rid  of  the  old  Delhi  sore  by  an  improved 
culture.  I now  beg  leave  to  advert  to  the  common 
obstructions  to  sanitary  progress  occasioned  by  the 
official  apath}’  and  discouragement  of  zeal  for  the 
work.  I may  observe,  with  regard  to  Algeria,  as  illus- 
trative of  the  obstructive  state  of  some  official  minds, 
especially  of  old  military  minds,  that  in  that  dependency, 
where  there  is  no  settlement  to  speak  of,  and  which  was 
in  former  days  the  granary  of  Europe,  the  country  now 
is  only  a great  field  of  military  exercise  — and  failure,  as 
proved  in  the  last  war — maintained  at  an  expense  of  up- 
wards of  three  millions  per  annum  from  the  resources  of 
France.  It  might  be  imagined  that  the  example  in  proof 
of  the  means  of  colonisation  and  relief  would  have  been 
officially  regarded  with  the  interest  of  the  discovery  of  a 
new  gold  mine — that  the  governor  would  have  gone  in  state 
to  see  it,  that  all  France  would  have  heard  of  it,  that 
the  official  departments  in  Algeria  would  have  been  put  in 
action,  and  the  engineer  corps  have  been  required  to  go  in 
for  earthworks,  for  culture  and  against  the  incursions  of 
epidemics  more  destructive  than  hostile  Arabs,  and  that 
capital  and  commercial  enterprise  would  be  invited  to  the 
advantages  of  extended  and  secure  seats  of  settlement, 
culture,  and  produce.  Notbingofthesort.  The  achievement 
applicable  to  some  of  the  most  important  parts  of  Algeria 
appears  to  have  fallen  dead,  and  to  be  sterile  of  benefit, 
except  for  the  immediate  occupants  of  the  small  space 
which  had  been  rendered  habitable  and  cultivatable. 
Whether  the  field  marshal  of  the  line,  the  governor 
general,  was  slow  in  seeing  merit  in  the  work  of  any 
officer  of  the  Genie,  or  whether  he  had  onlj^  the  common 
notion  that  the  only  object  of  government  was  the  old 
military  one  of  rule  by  the  sword,  I cannot  say ; but 
the  great  practical  demonstration  there,  has  been  little, 
if  at  all,  known  in  France,  and  it  yet  remains  unheeded 
for  any  extended  action.  The  late  Emperor  had  visited 
Algeria,  and  had  written  a paper  on  the  means  of  im- 
proving its  condition  by  new  settlements,  and  singularly 


he  recommended  settlement  chiefly  by  Irish  and  by 
Germans — settlement  bj’  Frenchmen  having  entirely 
failed.  1 saw  him  at  the  last  meeting  of  the  British 
Association  at  Brighton,  and  had  some  conversation  with 
him  there,  on  points  of  sanitary  progress  in  which  he  had 
taken  particular  interest,  and  on  which  I had  "very  satis- 
factory communications  with  him  whilst  ser\dng  on  the 
jury  of  hygiene  at  the  International  Exhibition  in  1856. 
I referred  to  this  great  sanitary  case  of  Boufarik,  and 
ascertained  that  he  was  cognisant  of  it.  It  was  not  meet 
for  me  to  inquire,  and  it  was  only  to  be  pondered  over, 
how,  by  so  high  an  intelligence,  distinctions,  crosses, 
and  honours  should  be  exclusively  reserved  for  perpetual 
conflicts  with  barbarous  and  unsettled  populations,  and  no 
notice  be  taken  of  the  conquest  of  disease  and  of  the  soil, 
and  of  the  achievement  of  a brilliant  demonstration  of 
the  practicability  of  successful  settlement  by  French- 
men. I beg  to  state  a parallel  instance,  in  some  respects, 
of  operations  in  India,  which,  though  not  conducted 
directly  for  sanitary  results,  displayed  means  of  obtaining 
them.  Major  Dixon,  of  the  artillery,  was  sent  with  a 
brigade  of  force  to  keep  in  check  some  rohber  tribes  of 
a hill  district  called  the  Manwarrah,  of  about  the  size  of 
the  Highlands  of  Scotland,  and  he  found  that  this  robber 
population,  like  the  Highlanders,  was  impelled  to  make 
forays  on  the  lowlands,  for  want  of  food,  and,  at  certain 
seasons,  for  want  of  water  and  means  of  cultiva- 
tion. He  borrowed  money,  and  employed  the  people 
in  making  storage  reservoirs,  in  clearing  jungles, 
and  in  cultivation.  He  founded  nearly  130  villages, 
in  which  he  settled  the  robber  population  in  con- 
ditions of  production,  in  which  they  could  no  longer 
afford  to  thieve.  For  the  sale  of  their  produce  a market 
was  necessary,  and  he  founded  a town.  Instead  of  ex- 
pending a revenue  upon  the  people,  he  raised  one  ; and 
instead  of  occupying  a brigade  of  force,  he  raised  a bri- 
gade of  force  from  the  people  there,  and  that  brigade 
was  loyal  to  us  during  the  mutin}^  It  might  have  been 
expected  that  it  would  have  received  the  particular  atten- 
tion of  a Governor-General,  as  a feat  of  administration 
and  that  attention  would  be  directed  to  it  throughout  the 
presidencies  as  a subject  for  study  and  imitation,  and, 
amongst  other  objects,  for  giving  productive  occupation 
to  much  of  the  force  kept  rotting  in  barracks,  much 
better  occupatien  than  idleness  even  at  hill  stations.  It 
is  improbable  that  any  member  of  the  Indian  Council 
ever  heard  of  the  work.  It  was  told  to  me  by  mj”- 
friend  and  sanitary  correspondent,  the  late  Col.  Baird 
Smith,  of  the  Engineers.  Whilst  Major  Dixon  was 
alive  I gave  my  mite  of  private  effort  to  bring  his 
achievement  under  notice  in  an  influential  quarter, 
for  distinction,  without  success.  Major  Dixon  passed 
away  without  due  notice  or  any  distinction  given 
to  him,  or  his  great  work  of  sanitation,  as  well  as  pro- 
duction and  civilisation.  That  example,  like  that  of 
Boufarik,  too,  remains  sterile,  except  for  the  population 
of  the  particular  district,  in  whose  memory  he  will  live. 
Let  me  mention  another  subsequent  instance  of  a sanitary 
achievement.  The  sea-side  cit}'  of  Masulipatam,  about  as 
large  as  Brighton,  was  submerged,  one  afternoon, 
by  an  irruption  of  the  sea,  when  thirty  thousand 
of  the  population  were  drowned  in  about  two 
hours.  The  native  chiefs  and  authorities  were 
howling  helplessly  over  the  ruins  and  the  unburied 
dead,  when  Mr.  Robert  Ellis — the  chairman  of  the 
Sanitary  Commission  for  Madras,  without  waiting  for 
orders,  took  a steamer  and  got  with  all  speed  to  the  spot, 
took  command,  had  all  the  dead  burned — as  was  accord- 
ing to  custom,  and  the  most  eligible  for  the  occasion — 
brought  in  a supply  of  fresh  W’ater. — had  the  whole  city 
more  thoroughly  cleansed  than  ever  it  was  in  its  life 
before,  and  put  it  in  so  good  a sanitary  condition  that  it 
had  an  immunity  from  a severe  visitation  of  cholera  that 
ravaged  other  cities.  But  there  was  no  home  or  other 
governmental  notice  of  this  exploit,  the  moral  influence 
of  which  was  calculated  to  be  far  greater  amongst  the 
native  population  than  of  battles  gained  against  them  ; 
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no  distinction  was  given  for  the  preservation  of  a city, 
such,  as  would  have  been  given  of  the  destruction  of  a city 
by  bombardment,  and  storm,  and  sack.  Mr.  Ellis,  after 
two  other  feats  in  staying  accustomed  outbreaks  of 
disease  at  great  native  fairs,  left  the  new  sanitary  service  in 
which  he  ought  to  have  been  carefully  retained  and  ad- 
vanced, for  somo  other  branch  of  service  of  obscure 
benefit,  in  which  there  is  doubtless  better  attention  and 
treatment.  I may  recite  other  recent  instances  of  un- 
noticed sanitary  exploits,  in  addition  to  those  of  children 
preserved.  What  more  complete  than  that  of  the 
sanitary  improvement  of  the  prison  administration  of 
Madras,  w'here  a mean  death-rate  of  100  per  thousand 
his  been  reduced  to  less  than  20  ! In  the  central  gaols, 
with  an  average  population  of  4,356,  there  were  no 
deaths  from  cholera  or  small  pox,  and  only  two  deaths 
from  malarial  fever,  while  during  the  same  year  there 
v/ere  17,668  deaths  from  cholera,  20,483  deaths  from 
small  pox,  anl  192,467  deaths  from  fevers  amongst 
26  millions  of  the  civil  population  outside.  What  is 
w.mte  I is,  that  the  protection  given  by  sanitation  to  the 
p ipulation  of  the  prisons,  should  be  extended  to  the 
civil  population,  with  which  there  are  only  rude  and 
halting  beginnings,  coupled  with  much  obstructive 
discouragement.  I have  been  led  to  allude  particularly 
to  the  subject  by  the  dissatisfaction  which  I am  assured 
exists  in  India,  as  here,  withregard  to  the  manner  in  which 
the  new  distinctions  for  distinguished  civil  service  have 
been  given.  How  they  have  been  given  there  I do  not 
])retend  to  know  ; I must  assume  in  the  best  manner  ; 
but  how  they  have  not  been  given  is  clear  and 
patent  from  such  instances  as  I have  adduced. 
Hone  have  been  given  there  or  here  for  distinguished 
sanitary  service.  It  was  noted  that  in  the  Crimean  war 
distinctions  were  given  to  many  of  those  under  whose 
service  our  first  army  was  lost,  whilst  none  were  given 
to  those  by  whose  sanitary  science  and  art,  accord- 
ing to  the  declaration  of  the  Minister  of  War  in 
the  House  of  Lords,  the  second  army  was  saved. 
Burke  said  that  ordinary  service  must  be  secured 
by  motives  to  ordinary  integrity,  that  the  state 
which  laid  its  foundation  in  the  heroic  virtues  would 
have  its  superstructure  in  profligacy  and  corruption. 
We  know  in  our  comparatively  small  way  at  the 
Society  of  Arts— as  at  academies — the  beneficial  stimulus 
to  zeal  given  by  the  distinctions  of  medals  and 
prizes  we  are  accustomed  to  distribute.  Factitious 
honours,  however,  unless  they  are  manifestly  well  and 
truly  administered,  do  more  harm  than  good.  When 
an  honour,  provided  for  distinguished  service,  is  given 
to  routine,  it  is  made  an  affront  to  those  who  have 
rendered  service  which  is  overlooked.  Officers  who 
have  rendered  distinguished  service  would  never  have 
thought  of  such  honours  if  they  did  not  exist,  but  they 
feel  aggrieved  at  being  passed  over,  and  the  example  has 
a depressing  influence.  “ Why  do  you  waste  yourself  on 
such  work  ? You  will  get  no  thanks  for  it,”  is  the  ex- 
pression with  which  zealous  overworkers  are  assailed. 
In  India  such  distinctions  are  peculiarly  important  for 
their  effect  on  the  minds  of  the  natives  who  see  in  them 
the  disposition  and  character  of  their  rulers.  What  must 
be  the  effect  on  the  native  minds  when  they  observe  that 
such  services  as  that  of  Masulipatam  and  others  of  the 
heneficient  character  I have  recited,  disregarded,  and 
only  those  of  war  or  undue  exactions  upon  them,  as  they 
conceive,  honoured  ? Must  they  not  believe  that  they 
are  all  under  the  rule  of  a war  caste,  whose  worship  is 
of  Siva  the  destroyer  ? Should  not  representations  be 
made  of  the  need  of  raising  a belief  amongst  them  of  a 
i new  avatar — that  of  Vishnu  the  preserver  P 

Dr.  Tayrer,  C.S.I.  (Medical  College,  Calcutta),  not 
I having  heard  the  previous  paper,  was  not  clearly  ac- 
|j  quainted  with  the  object  in  view,  hut  he  took  it  as 
j mainly  to  be  whether  the  European  child  could  be 
educated  and  trained  and  developed  in  India — that  is  to 
say,  whether  it  could  be  maintained  in  a standard  of 
I health  equal  to  children  in  Europe.  Some  reference  had 


been  made  to  a brief  report  he  wrote  a few  years  ago 
upon  an  exceedingly  interesting  institution,  which 
well  deserved  the  support  it  received,  and  was  well 
entitled  to  more,  the  European  Orphan  Asylum  in 
Calcutta,  founded,  he  believed,  in  1815.  Its  object  was 
to  provide  for  the  orphan  children  of  European  soldiers, 
who  were  then  chiefly  the  representatives  of  the  lower 
classes  of  Europeans  in  India.  Since  then  the  working 
classes  had  largely  increased.  But  the  Female  Orphan 
Asylum  never  confined  itself  to  the  children  of  soldiers 
until  they  attained  the  age  of  ten  years ; and  in  some 
oases,  he  believed,  after  that  the  object  was  to  train 
them  and  protect  them  from  evil  influences,  and  bring 
them  up  for  domestic  service,  giving  them  a 
good  physical  and  moral  educalion  ; and  in 

this  respect  they  were  most  eminently  successful. 
The  institution  was  under  the  care  of  English 
ladies  in  Calcutta.  It  trained  and  educated  genei-ally 
70  to  80  children,  and  that  was  the  average  constantly  in 
the  school — and  they  either  came  to  Europe  or,  as  in  the 
case  of  the  majority,  went  into  domestic  service,  or  be- 
came nursery  governesses.  Statistics  enabled  him  to  say 
that  European  children  would  live  and  thrive  tolerably 
satisfactorily  ; hut  whether  the  European  race  could  be 
established  there,  whether,  in  fact,  it  could  colonise  India, 
he  had  nothing  to  show.  He  was  in  possession  of  facts 
that  seemed  to  prove  the  existence  of  a third  generation, 
but  he  believed  such  cases  were  so  exceedingly  rare  that 
they  might  be  counted  on  the  fingers.  Tfieso  children 
enjoy  a remarkably  immunity  from  disease,  and  a verj' 
fair  standard  of  health.  He  believed  they  were  nearly 
as  healthy,  physically  and  mentally,  and  rather  more 
precocious  than  Europeans,  and  that  all  the  functions  of 
life  might  be  fulfilled  until  a tolerably  late  period.  And 
these  remarks  not  merely  applied  to  the  hills,  but  to  resi- 
dence in  the  plains  in  an  almost  tropical  region,  for  it 
was  only  just  outside  the  tropics.  It  must  not,  however, 
be  assumed  from  anything  he  had  said  that  the  European 
or  the  English  race  could  ever  colonise  India.  He  believed 
they  never  could  do  so.  If  you  placed  a certain  number 
of  Europeans  in  India,  and  left  them  entirely  to  them- 
selves, and  without  communication  with  Europe, 

whether  the  third,  fourth,  or  fifth  generation  would 
be  the  last  he  did  not  attempt  to  predicate.  It 
was  purely  speculative.  He  knew  that  the  third 
generation  existed,  but  he  knew  of  nothing  to  make  him 
believe,  rather  the  reverse,  that  the  European  could  ever 
colonise  India.  He  could  live  there,  and  maintain  health 
at  a very  fair  standard.  That  insurance  offices  put  an 
unnaturally  high  value,  and  made  people  pay  more 
than  they  need  do,  he  had  no  doubt.  The  standard  of 
life,  as  far  as  years  go,  was  as  good,  but  the  standard  of 
health  was  not  so  good,  not  so  physically  vigorous  ; you 
were  not  able  to  do  so  much  work,  although  you  were 
called  upon  to  do  a great  deal  more ; mentally  you  were 
quite  equal;  but  sooner  or  later  the  European  breaks 
down,  and  finds  it  to  be  absolutely  necessary  to  return 
to  this  country.  Such  was  his  experience,  gained  during 
23  years’  residence  in  India,  13  of  which  were  spent  in 
Calcutta.  He  believed  there  was  an  erroneous  impres- 
sion about  the  danger  of  the  climate.  People  think 
that  if  they  go  there  they  run  the  risk  of  suddenly 
losing  their  lives.  But  such  oases  were  comparatively 
rare  ; the  fixed  European  population  en  oy  good  health 
in  Calcutta.  On  the  other  hand,  nothing  was  worse  or 
more  dangerous  to  what  he  might  call  the  floating  popu- 
lation of  India,  the  men  who  come  and  go  at  the  begin- 
ning of  the  year,  such  as  soldiers.  Tbeir  lives  are 
exceedingly  precarious.  The  hospitals  wero  full.  But 
then  it  must  not  be  forgotten  they  are  exposed  to  all 
sorts  of  dangers  to  which  the  fixed  popuLiHon  are  not. 
He  believed  any  young  person  going  out  to  India  had  a 
fair  prospect  of  living.  He  might  not  live  so  satis- 
factory a life;  it  takes  more  out  of  him,  anl  he  would 
sooner  be  an  older  man,  but  there  was  not  the  danger  to 
life  which  was  generally  supposed.  He  knew  of  no 
more  crucial  test  than  that  of  the  orphan  asylum  he 
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had  mentioned,  because  the  condition  of  admission  to  the 
institution  was  that  the  child  should  be  of  pure  European 
blood,  and  no  admixture  with  the  native  race  ; and  if 
these  children  can  live  and  thrive  as  they  do,  he  main- 
tained that  it  was  possible,  without  reference  to  any 
ulterior  purpose,  for  children  in  India  to  live  and  thrive, 
and  gain,  far  better  than  was  supposed,  a physical, 
moral,  and  mental  education. 

Mr.  Chadwick  said  Dr.  Fayrer’s  observations  applied 
to  children.  Could  he  give  them  any  information  re- 
garding the  condition  of  adults  in  the  hill  stations  ? 

Dr.  Fayrer  replied  he  had  seen  most  of  the  hill  stations, 
but  he  was  not  so  well  prepared  to  give  information  on 
the  subject  as  Dr.  Townsend,  whom  be  was  glad  to  see 
present.  But  he  thought  he  could  safely  appeal  to  the 
appearance  of  several  adult  old  Indians  present  as  to 
the  possibility  of  preser^ung  health  in  India. 

Mr.  S.  Ward  said  he  had  heard  that  when  people 
suffered  from  fever  they  went  up  to  the  hill  stations, 
where  they  recovered  for  a time,  but  as  soon  as  they 
returned  they  again  suffered  from  the  old  complaint. 
Was  that  so  ? 

Dr.  Fayrer  replied  that  Calcutta  was  an  alluvial  delta, 
and,  therefore,  was  under  the  influence  of  what  was 
called  malaria,  which  was  a mere  expression  of  igno- 
rance. What  it  was  he  did  not  know,  but  he  knew  its 
effects.  People  suffering  from  it,  if  they  go  to  the  hills, 
improve  for  a time,  but  when  they  return  they  suffer 
from  it  again ; they  suffer  from  it  also  when  they 
go  to  sea.  The  result  of  his  experience  was  that 
though  people  living  in  Calcutta  can  live  and  keep  their 
health,  India  must  be  continually  supplied  with  fresh 
health  and  fresh  people  from  Europe. 

The  Chairman  said  he  was  sure  they  must  have 
been  much  interested  with  the  valuable  information 
which  Mr.  Stocqueler  had  placed  before  them  in 
his  two  lectures,  and  the  statistics,  which  showed  great 
power  of  analysis,  and  must  have  cost  him  much 
labour  and  research,  for  which  he  was  entitled  to  their 
warmest  thanks.  He  had  only  recently  returned  from 
India,  after  a sojourn  there  of  over  35  years,  with  a 
brief  interval  of  one  year.  In  that  time  he  had  resided 
at  Benares,  Mooltan,  and  Lahore,  and  had  visited  the 
Himalayas  and  Cashmere,  besides  having  passed  21 
years  of  his  service  in  Arracan,  Burmah,  Assam,  Cachar, 
and  Munnipore.  He  bad,  therefore,  had  ample  oppor- 
tunities of  watching  all  the  vast  changes  which  had  been 
effected  in  the  moral,  intellectual,  and  material  improve- 
ment of  that  great  country,  and  he  must  say  the 
transformation  had  been  wonderful.  It  had,  indeed, 
been  from  that  of  a child  in  all  the  nakedness  of  its 
infancy  to  the  development  into  manhood,  well  clothed, 
well  educated,  with  plenty  of  money  in  its  pocket,  and 
an  anxious  parent  still  watching  to  promote  its  advance- 
ment. Although  this  development  had  taken  place  in 
the  period  to  which  Mr.  Stocqueler  had  alluded,  that  is, 
since  the  transfer  of  India  to  the  crown,  and  had  been 
aooomplished  by  three  great  statesmen.  Lords  Canning, 
Lawrence,  and  Mayo,  nevertheless  he  was  sure  it  would 
in  no  wise  detract  from  their  renown  when  he  said  that 
the  foundation  was  laid  before  the  period  in  question, 
and  it  was  due  to  the  memory  of  Lord  Dalhousie  that 
this  fact  should  not  be  lost  sight  of.  The  period  of  his 
administration  extended  from  1848  to  1856.  During 
these  eight  years  he  introduced  comprehensive  reforms 
into  every  branch  of  the  public  service.  The  Board  of 
Customs,  Salt  and  Opium,  the  Bevenue  Board,  and  the 
Military  Board,  all  underwent  remodelling.  From  the 
latter  he  withdrew  the  control  of  the  army  and  ordnance, 
remodelled  the  stud  department  and  the  department  of 
public  works,  and  gave  to  each  a chief  of  its  own, 
imparting  to  them  the  unity  of  control  and  responsibility 
wLich  is  found  so  beneficial  in  the  present  day,  on  the 
principle,  he  supposed,  “that  too  many  cooks  spoil  the 
broth,’’  The  cause  of  education  received  special 


encouragement  from  him.  Vernacular  schools  were 
established  throughout  the  land,  and  government 
colleges  and  a university  in  each  presidency,  besides 
grants  in  aid  of  all  schools,  without  reference  to  creed 
or  caste.  And  above  all,  he  officially  announced, 
in  the  teeth  of  native  prejudice,  that  the  educa- 
tion of  native  females  was  considered  by  the 
British  government  to  be  an  object  of  national 
importance,  and  on  the  death  of  Mr.  Bethune,  the 
Legislative  member  of  Council  who  had  devoted  his 
time  and  his  money  to  female  education,  he  took  upon 
himself  the  support  of  the  female  school  supported  by 
that  gentleman.  The  revenue  of  India  was  considerably 
augmented  during  Lord  Dalhousie’s  administration; 
the  commerce  of  Bombay  was  developed  to  an  extra- 
ordinary extent,  and  that  of  Calcutta  was  doubled ; 
the  coasting  trade  from  Kurrachee  to  Calcutta,  and 
Calcutta  to  Rangoon,  Singapore,  and  Penang,  was 
liberated  from  every  obstruction,  and  this  gave  birth  to 
the  establishment  of  the  British-Indian  Steam  Naviga- 
tion Company,  a company  second  only  in  importance  to 
the  Peninsular  and  Oriental  Company.  Attention  was 
equally  bestowed  on  the  improvement  of  the  internal 
navigation,  and  steamers  were  placed  on  the  Indus  and 
on  the  Irrawaddy,  from  which  the  commerce  of  the 
countries  through  which  these  rivers  run  had  derived 
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considerable  expansion.  He  gave  to  India  the  boon  of 
a cheap  and  uniform  rate  of  postage,  and  likewise 
procured  a reduction  in  the  rate  of  postage  between 
England  and  India.  Roads  and  canals  were  also  pushed 
forward  with  great  vigour  in  his  time,  and  two  roads  of 
great  magnitude  were  devised  and  completed.  He 
alluded  to  the  roads  across  the  Arracan  mountains,  from 
Dacca  to  Pegu,  and  the  road  across  the  Himalaya  from 
Kalko  to  China.  The  Ganges  Canal  was  also  pushed 
forward  with  a spirit  proportioned  to  its  importance,  and 
the  main  stream  was  for  the  first  time  opened  on  the 
8th  April,  1854.  The  system  of  railways,  which  is 
working  a greater  and  more  beneficial  change  in  the 
social,  political,  and  commercial  condition  of  India  than 
had  been  known  at  any  former  period,  was  due,  also,  to 
the  indefatigable  exertions  of  Lord  Dalhousie.  Another 
benefit  conferred  on  the  commercial  and  political  interests 
of  India  by  Lord  Dalhousie  was  the  electric  telegraph. 
It  was  a well  known  fact,  that  in  the  days  of  Lord 
Wellesley  the  Government  of  India  was  seven  months 
without  intelligence  from  England ; the  same  number  of 
minutes  now  suffice  to  place  the  two  countries  en 
rapport.  The  above  facts  will  all  be  found  at  length  in 
Marshman’s  “ History  of  India” — a couple  of  volumes 
which  he  strongly  recommended  to  the  notice  of  those 
who  wished  for  a general  and  accurate  knowledge  of  the 
progress  of  India  down  to  1867.  He  was  a great 
admirer  of  Lord  Dalhousie’s  government,  and  he  hoped 
he  should  therefore  be  excused  for  concluding  with  the 
following  quotation  from  that  work: — “His  adminis- 
tration marks  a new  and  important  era  of  civilisation 
in  India.  The  principle  of  uninterrupted  progres- 
sion which  has  since  characterised  the  movements 
of  government  is  due  to  the  impulse  which  he  communi- 
cated to  it.  To  his  genius  is  to  be  ascribed  the  grateful 
fact  that  the  India  of  1867,  or  rather  of  this  day,  presents 
so  pre-eminent  a contrast  to  the  India  of  1747.”  “He 
grasped  the  largest  projects  for  the  improvement  of  the 
country,  and  his  views  of  policy  were  of  Imperial  magni- 
tude. In  all  his  measures  he  exhibited  a clear  intellect, 
sound  judgment,  and  deep  sagacity,  while  his  firmness  of 
purpose  and  resolution  of  character  turned  all  these 
qualities  to  the  highest  account.”  “ He  communicated 
vigour  to  the  administration  by  exacting  a rigid  perform- 
ance of  duty  from  all  under  him,  and  he  set  them  the 
example  of  his  own  intense  application  to  public  business, 
to  which,  by  a noble  devotion,  he  sacrificed  leisure,  ease, 
comfort,  and  health.  He  investigated  every  question 
that  came  before  him  with  patience  and  diligence,  and 
with  a scrupulous  desire  to  do  right.  He  marshalled  all 
the  arguments  which  could  be  adduced  on  both  sides,  and 
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always  recorded  weighty  reasons  for  whatever  decision 
I he  formed,  the  soundness  of  which  was  seldom  questioned, 
either  by  his  colleagues  or  by  the  public  in  India.  If  he 
i I had  little  imagination  for  the  sensitive  feelings  of  princes 
I who  represented  ancient  and  effete  dynasties,  its  absence 
I was  in  some  degree  compensated  by  his  compassion  for 
their  misgoverned  subjects  ; and  his  administration  was 
distinguished  throughout  by  incessant  efforts  to  benefit 
the  people,  whether  in  our  own  territories  or  in  dependent 
states.”  He  had  endeavoured  to  show  them  that  the 
foundation  of  the  progress  which  had  taken  place  in  India 
during  the  last  II  years  was  laid  in  previous  years.  Upon 
f the  broad  foundation  thus  laid  by  Lord  Dalhousie  his 

i successors  have  raised  a noble  superstructure  ; and  he  was 
sure  they  would  all  agree  that  if  there  was  anything 
which  should  encourage  and  cheer  on  those  upon  whom 
the  government  of  that  magnificent  empire  had  devolved, 
it  would  be  found  in  the  results  which  Mr.  Stocqueler 
had  so  clearly  placed  before  them. 

Dr.  Townshend  said  his  experience  enabled  him  to 
concur  with  the  remarks  made  by  Hr.  Fayrer,  and  fully 
to  bear  out  all  he  had  said. 

Mr.  Espinasse  proposed  a vote  of  thanks  to  the  lec- 
turer, which  was  duly  acknowledged. 

Dr.  Boycott  proposed,  and  General  Vaughan,  C.B., 
seconded,  a vote  of  thanks  to  the  chairman  for  presiding, 
and  the  proceedings  closed. 


Colonel  Lawrie  sends  the  following: — -“As  Mr 
Stocqueler  has  alluded  to  the  American  mission  in. 
Burmih,  with  reference  to  the  Karens,  that  wonderful 
tribe  of  deists,  chiefly  inhabiting  the  hills  of  our  northern 
boundary  (though  found  in  other  parts)  of  Pegu,  I 
would  remark  for  a moment,  from  some  knowledge  of  the 
subject,  on  the  continued  success  in  the  golden  land,  of 
Karen  female  schools,  under  European  female  super- 
intendence. The  Karens  have  yet  to  play  an  important 
I part  in  the  civilisation  of  the  world.  They  are  not  the 
I aborigines,  but  probably  were  the  last  people  to  enter 
: Burmah.  They  regard  themselves  as  wanderers  from 
; the  north.  The  country  of  Caride  is  the  south-east 
point  of  Thibet,  and  Teen,  a word  signifying  Heaven, 

I but  used  by  some  of  the  Chinese  to  signify  God, 
is  used  in  Karen  poetry  as  the  name  of  the  god  of  a 
people  with  whom  they  were  formerly  connected.  The 
, Karen  language  also  indicates,  says  Dr.  Mason,  “a  con- 
nection with  tribes  on  the  borders  of  Thibet.”  The 
Karens  have  traditions  of  the  creation,  the  temptation, 
the  fall,  and  the  dispersion  of  nations,  in  prose  and  verse, 
nearly  as  accurate  as  they  are  found  in  the  Bible.  Here, 
then,  there  is  a wonderful  people  to  educate.  The  energy  of 
the  American  ladies  in  this  particular,  as  regards  Karen 
women,  has  been  remarkable,  and  throughout  Burmah 
they  have  been  the  true  friends  of  woman’s  elevation 
fx'om  the  days  of  Mrs.  Judson,  after  the  first  Burmese 
war,  in  1826,  down  to  those  of  Mrs.  Mason,  at  the  con- 
clusion of  the  second  war  and  conquest  of  Pegu,  in  1852. 

I I was  inspector  of  government  and  aided  schools 
in  the  new  province  in  1865-66,  but  among  the 
various  Burmese  and  Karen  schools  inspected  there  was 
1 nothing  to  equal  as  a bold  success  Mrs.  Mason’s  Karen 
Female  Institute,  at  Tarngoo,  for  the  instruction  of  the 
daughters  of  Karen  mountaineers.  In  January,  1866, 
Karen  mountain  chieftains  sat,  for  the  first  time,  as 
I judges,  and  awarded  prizes  to  Karen  young  women  for 
attainments  in  scholarship.  There  were  present  also 
' nine  other  chiefs  from  beyond  the  eastern  boundary  and 
1 two  Gaiko  chiefs  from  near  the  northern.  No  less  than 
' 41  chiefs  were  present  to  witness  what  good  educa- 
; tional  work  had  been  accomplished— in  the  face  of  many 
trials — by  Mrs.  Mason,  one  of  the  most  gifted  American 
■:  la  lies  who  ever  came  to  Burmah,  and  whose  labours  are 
fully  mentioned  in  the  annals  of  our  Indian  administra- 
i tion.  As  in  India,  so  in  Burmah,  the  greatest  hindrance 
to  the  conversion  of  the  men  is  the  women.  For  the 


last  ten  or  twelve  years,  however,  through  American 
ladies  like  Mrs.  Mason  devoting  themselves  to  the  good 
work  with  untiring  zeal  and  ability,  the  opposition  of 
the  natives  themselves  to  female  education — particularly 
of  the  Karens — has  been  subdued,  and  various  schools 
have  at  length  been  constructed,  and  are  supported  by 
voluntary  offerings.  The  people  are  even  beginning  to 
show  an  interest  in  our  arts,  manufactures,  and  com- 
merce ; and  doubtless,  when  the  trade  of  Western  China 
is  opened  up  to  the  world  by  means  of  Burmah’s  noble 
river,  the  Irrawaddi,  the  Karens  will  be  among  the  fore- 
most tribes  to  wheel  into  the  ranks  of  civilisation.  From 
America  have  been  sent  forth  Woman’s  Union  Mission 
bands  and  auxiliaries  to  India  and  Burmah.  Mrs.  Mason’s 
success  among  the  Karens  would  appear  to  be  an  earnest 
call  to  the  ladies  of  England  to  go  and  do  likewise,  which 
work  would  give  them  far  greater  glory  than  aiming  to 
win  political  distinction  through  female  suffrage  at  home. 
I observe  that  a meeting  was  held  recently  at  the  Hon. 
Mr.  Kinnaird’s,  in  support  of  a new  missionary  college  in 
Asia  Minor.  Through  Turkey  the  agents  of  the 
American  Board  of  Missions  have  been  the  most  success- 
ful. Mr.  McCoam,  in  a recent  letter  to  the  papers, 
praises  them  highly.  It  will  surely,  then,  not  be  to  our 
credit  if  the  Americans — chiefly  ladies — are  allowed  to 
carry  off  the  educational  palm  in  Asia  Minor  as  well  as 
in  Burmah.  We  must  all  agree  with  Mr.  Stocqueler 
that  whole  troops  of  the  fair  sex  from  England  would 
greatly  facilitate  the  progress  of  education  in  India  and 
the  East.” 


TWELFTH  ORDINARY  MEETING. 

Wednesday,  February  26th,  1873,  Vice-Admiral 
Erasmus  Ommaiwey,  C.B.,  F.E.S.,  Member  of 
Council,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Barbour,  William  Boyle  (Messrs.  Barbour,  Barclay,  and 
Co.),  Manchester. 

Baynes,  Alfred  Henry,  F.R.G.S.,  F.S.S.,  Fairlight, 
Harrow-on-the-Hill,  Middlesex. 

Brown,  Alexander  Marshall  (Messrs.  James  Finlay  and 
Co.),  Glasgow. 

Cowan,  John  George,  4,  Cullum-street,  E.C. 

Dehesghues,  Leon,  51,  Hatton-garden,  E.C. 

Garnham,  J.  B.,  34,  Stoke  Newington -green,  N. 

Forges,  Jules,  17,  Conduit-street,  W. 

Eodger,  John  Pickersgill,  49,  Harley-strcct,  W. 

The  following  Candidates  were  balloted  for  and 
didy  elected  Members  of  the  Society  : — 

Baker,  John  Marcombe  Bromley,  Hortens'a-villa, 
Southsea. 

Parr,  Henry,  Beoley,  near  Kedditch. 

Roberts,  Benjamin,  Cornwall-lodge,  Anerley,  S.E. 

The  discussion  upon  Lieut. -Col.  A.  Strange’s 
paper,  “On  Ships  for  the  Channel  Passage,”  ad- 
journed from  the  12tli  inst.,  was  resumed. 

Mr.  T.  Webster,  Q.C.,  in  opening  the  adjourned  dis- 
cussion, said  there  were  one  or  two  questions  which  had 
as  yet  received  very  little  attention,  although  they  had 
an  important  bearing  on  the  subject.  In  the  first  place, 
the  height  of  the  waves — -it  was  remarkable  how  little 
was  really  known  on  that  point.  Colonel  Str.ange  had 
referred  to  the  experiments  of  Admiral  Scoresby,  which 
had  led  him  to  the  opinion  that  the  waves  in  the  Atlantic 
seldom  exceeded  twenty-eight  feet  in  height.  The 
Astronomer-Royal,  in  an  article  in  the  ‘•Encyclopedia 
Metropolitana,”  expressed  his  belief  that  they  rarely 
exceeded  thirty  or  forty  feet ; but  there  was  a recorded 
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otservatioa  by  Admiral  Fitzroy,  on  board  tbe  Thetis, 
sh'.  wing  that  in  a very  extreme  case  waves  ran  to  a 
height  of  sixty  feet.  This  was  about  the  state  of  scientific 
knowledge  on  this  subject,  and  it  was  somewhat  re- 
markable that  more  information  had  not  been  obtained, 
especially  considering  there  were  Cunard  steamers 
crossing  the  Atlantic  under  circumstances  which  would 
allow  of  these  facts  being  ascertained.  Amongst  other 
good  results  from  the  present  discussion,  he  hopeil 
attention  would  be  called  to  this  point,  and  suggested 
that  it  might  be  advantageously  taken  up  by  the  British 
Association.  In  the  next  place,  there  was  very  little 
doubt  that  size  was  a great  element  of  stability,  and, 
cctcris  parihiis,  the  larger  the  vessel  was  the  more  stable 
she  would  be.  Still,  there  were  certain  conditions  of 
stability  which  were  all  essential,  and  those  acquainted 
with  the  paper  written  by  Canon  Mozeley,  in  the  “ Philo- 
sophical Transactions”  were  aware  that  it  was  there  con- 
clusively shown  that  a circular  section  of  a vessel  was  the 
one  most  stable  of  all.  lie  was  surprised,  therefore,  that 
there  should  have  been  so  few  observations  made  on  this 
point,  but  he  believed  an  elaborate  series  of  experiments 
had  been  conducted  in  America,  by  Messrs.  IVinan,  on 
a form  of  vessel  in  which  every  section  was  a circle. 
Then,  again,  there  was  the  commercial  element  to  be 
considered.  Many'  j’eara  ago,  at  a meeting  of  the 
British  Association,  this  matter  was  very'  much  dis- 
cussed, and  what  was  called  the  plus  resistance  at  the 
head  and  the  minus  resistance  at  the  stern,  were  shown 
to  be  comparatively'  insignificant  as  compared  to  the 
area  of  the  wetted  section  with  reference  to  the  displace- 
ment, That  principle  had  since  been  thoroughly 
acknowledged,  both  by'  mathematicians  and  practical 
men.  There,  if  the  commercial  element  was  to  be 
considered,  though  it  might  be  worth  while  to  obtain 
stability  at  any'  price,  y'et  this  must  not  be  lost  sight  of — • 
that  the  area  of  the  wetted  section  with  regard  to  the 
displacement  should  be  a minimum.  Now,  whatever 
might  be  the  iidvautages  of  the  doubled-hulled  vessels, 
models  of  which  had  been  shown,  no  one  could  deny 
that  they'  sinned  against  the  principle  in  a most  extreme 
manner;  in  fact,  it  would  hardly  be  possible  to  have  a 
greater  wetted  section  in  comparison  with  the  displace- 
ment than  they  disclosed.  Applying  these  general 
principles  to  Mr.  Bessemer’s  vessel,  she  came  under  a 
totally  dift'erent  category'.  Mr.  Bessemer  availed  him- 
self of  the  best  known  form  for  constructing  his 
vessel,  and  there  was  no  reason  why  he  should  not. 
He  might  have  every  section  a circle,  or  might  adopt 
any  other  particular  form  which  he  thought  best,  but, 
having  taken  that,  and,  having  thus  arrived  at  the  led 
sea-going  vessel,  he  applied  his  own  invention  to  that, 
for  the  purpose  of  getting  rid  of  one  particular  motion, 
viz.,  that  of  rolling,  which,  no  doubt,  was  most  distress- 
ing to  the  majority  of  travellers.  They  were  much 
indebted  to  Col.  Strange  for  having  set  forward  so 
plainly  the  different  kinds  of  motion  to  which  vessels 
were  subject — for,  speaking  generally',  the  public  had  no 
idea  of  the  distinction  existing  between  these  various 
motions — though,  no  doubt,  mathematicians  knew  they' 
might  all  be  regulated  by  certain  formuhe.  The  pitch- 
ing motion  was  not  provided  for,  but  it  was  a question 
whether  it  was  worth  attempting  to  do  so,  and  that  in- 
volved the  question  of  the  height  of  the  waves,  to  which 
he  had  already'  referred.  In  conclusion,  he  expressed 
his  satisfaction  that  the  restrictions  foimerly  imposed  by' 
Parliament  on  the  form  in  which  vessels  should  be  con- 
structed were  now  removed,  so  that  there  was  no  obstacle 
to  the  greatest  freedom  in  this  matter. 

Mr.  Arthur  Paget  said  that  about  eight  years  ago  his 
attention  was  specially'  directed  to  the  subject  of  double- 
hulled vessels,  as  they'  were  then  called,  and  having  a 
very  long  empty  room  at  his  disposal,  he  constructed 
in  it  a long  tank,  and  provided  a hauling  apparatus,  so 
construi-ted  that  ho  could  propel  vessels  along  this  tank 
at  a certain  speed.  Ho  then  constructed  a good  many 
models  ot  double-hulled  vessels,  in  order  to  ascertain 


the  form  which  would  give  the  least  resistance,  not  being 
aware  at  that  time  that  any  one  else  was  engaged  on  the 
subject.  His  experiments,  in  one  respect,  would  not  be 
of  much  value  with  respect  to  the  Sedley-Dicey  system, 
because  his  experiments  were  confined  to  models  of 
sailing  boats,  and  his  propelling  power  was  applied  at  a 
point  representing  the  centre  of  the  area  of  the  sail  to  be 
carried,  which  would  be  about  one-third  the  height  of 
the  masts.  Of  course,  the  power  being  applied  at  that 
height  would  tend  to  make  the  vessel  plough,  and  there- 
fore, to  some  extent,  his  experiments  were  not  reliable 
fur  steam  power.  Still,  they  gave  results  which,  in 
some  measure,  bore  on  the  point  in  question,  aiil  he 
would  state  the  results.  He  found  that  hauling  a double 
vessel  in  the  way  described  and  then  closing  her  to- 
gether, so  as  to  make  her  a single-hulled  vessel  of  the  same 
form,  the  least  increased  resistince  in  any'  case  on  .'in 
average  was  ten  per  cent.,  speaking  roughly'.  It  then 
occurred  to  him  that  as  such  vessels  must  require  a deck, 
in  any  sea  the  resistance  would  be  enormously  increased, 
and  he,  therefore,  managed  to  introduce  into  his  tank 
waves  as  nearly  as  possible  in  proportion  to  the  siz;  of 
the  model.  He  then  found  the  ten  per  cent,  increased 
resistance  rose  to  from  25  to  60  per  cent. ; in  other 
words,  the  speed  was  reduced  to  about  half  what  it 
would  be  if  the  two  hulls  were  brought  together,  and 
propelled  as  a single  vessel.  He,  therefore,  at  once 
decided  in  his  ow'n  mind  that  for  any  other  method  of 
propulsion  except  sails,  a double-hulled  vessel  had  no 
advantage  except  increased~stability.  Since  that  he  had 
built  seven  different  practical  working  models  of  double- 
hulled  vessels,  and  had  sailed  with  them  in  all  weathers 
and  all  waters,  when  he  found  that  his  previous  experi- 
ments obtained  a singular  verification.  In  racing  his 
double-hulled  craft  against  others  in  still  w'ateis,  ha 
could  beat  a certain  vessel,  say  at  two  to  one,  very  often : 
whilst  racing  the  same  vessel  in  a rough  sea  he  would 
be  beaten  himself.  From  that  he  deduced  this  conclusion, 
that  unless  Capt.  Dicey  and  Mr.  Sedley  had  trie  1 Iheir 
vessels  in  very'  rough  sea  they  would  be  disappointed  in 
the  speed.  In  a smooth  sea  the  speed  would  be  very 
easily'  diminished,  but  in  rough  weather  the  loss  w'ould 
be  very  great.  He  had  been  much  surprised  at  the 
statement  of  one  speaker,  who  said  he  had  been  in  a 
double-hulled  vessel  which  rolled,  for  he  had  worked  his 
craft  in  all  kinds  of  weather,  so  rough,  in  fact,  that  h- 
had  blown  three  sets  of  masts  overboard,  and  he  must  s ay 
he  had  never  experienced  the  slightest  degree  of  rolling. 
Of  course,  he  used  the  word  “rolling”  in  the  seaman 
sense,  not  that  the  vessel  never  inclined,  for,  of  course, 
she  would  incline  to  the  wind  when  a gust  came.  The 
difference  was  this,  in  an  ordinary  single-hulled  vessel, 
when  a puff  of  wind  came,  she  would  incline  to  one  side, 
and  then  oscillate  backwards  and  forwards  until  she 
steadied  ; but  the  double-hulled  craft  would  incline  about 
one-sixth  as  much,  in  the  first  place,  and  when  she  came 
back  she  would  not  go  beyond  the  horizontal.  The 
double-hulled  system,  however,  would  give  an  immense 
motion  of  translation.  In  rising  to  the  top  of  a wave  it 
was  usual,  if  you  were  sailing  close-hauled,  nearly  in 
the  teeth  of  the  wind — especially  if  you  had  friends 
on  board  who  were  rather  delicate — in  going  down 
a wave  to  ease  the  tiller,  and  let  her  down  gently; 
whereas  if  you  jammed  the  tiller  hard  up  and  kept  her 
in  the  teeth  of  the  wind,  she  would  go  down  with  a bang. 
He  had  been  out  in  rough  weather  where  an  ordinary 
yacht  would  have  buried  herself  one-sixth  of  her  length 
in  pitching.  He  had  jammed  his  tiller  up  as  hard 
as  he  could,  kept  her  head  to  the  wind,  and  bi’ought 
her  down  with  a smack  on  the  water,  which  made  a 
report  like  a cannon,  which  could  be  heard  a mile 
off',  but  he  never  succeeded  in  getting  her  head 
under,  and  never  shipped  a green  sea,  whilst 
alongside  might  be  a yacht  six  times  her  length 
shipping  green  seas  freely'.  At  the  same  time  he  must 
say  that  if  his  vessel  were  watched  from  the  y'acht,  it 
would  be  seen  that  she  would  rise  say  twelve  feet  while 
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I the  yacht  rose  only  four,  hecause  his  vessel,  having  a 
I flat  deck  underneath,  when  the  wave  came  under  her 
she  must  go  up,  unless  the  deck  broke  to  pieces.  There- 
|i  fore,  for  the  same  reason  that  the  yacht  was  wet  all  over 
||  the  deck  while  his  deck  was  dry,  his  vessel  rose  three 

■ times  as  much  by  the  waves  as  the  yacht  did.  There- 

■ fore  the  Sedley- Dicey  ship  in  rough  weather, 
B unless  her  decks  were  of  such  a height  that  the  waves 
I;  would  not  touch  it — which,  if  the  figures  Mr  'Webster 
1 had  given  were  correct,  seemed  impracticable — must 

■ vet  have  much  more  motion  of  translation  up 

I and  down.  He  must  say,  however,  that  though 
T he  was  sometimes  sea-sick,  it  was  only  when  he 

II  was  rolling — never  when  the  vessel  rose  up  and  down. 

I That  rolling  motion  he  believed  the  Sedley-Dicey  ship 
M would  prevent,  and  also  the  Bessemer.  The  Sedley- 

II  Dicey  would  be  the  liveliest  and  the  driest.  The  Besse- 
mer  must  be  a wet  ship,  from  her  low  edge ; and,  from  the 

']  want  of  height  in  the  bow,  when  the  wave  came  she  must 
plough.  But  there  was  another  matter  to  be  considered. 
One  great  difBculty  in  all  these  large  ships  was  this,  that 
any  large  ship  must  be  enormously  difficult  to  get  in  and 
i out  of  any  of  the  existing  harbours  on  the  French  coast, 
j.  If  you  are  starting  straight  for  the  harbour,  and  had 
( your  bearings  perfectly  right  for  a certain  wind,  a gust 
I of  wind  would  come  which  threw  you  out  entirelj^  un- 
less you  went  at  such  a speed  that  if  you  did  strike,  it 
[ would  be  sudden  death  to  all  on  board.  From  practical 
experience  with  small  vessels  and  small  harbours  he  was 
. I prepared  to  say  that  it  was  no  easy  matter  to  hit  the 
harbour’s  mouth,  and,  comparing  the  two  kinds  of  ships, 
he  thought  in  this  respect  the  Bessemer  would  have  an 
enormous  advantage.  It  was  not  the  strength  of  the  tide 
which  interfered,  because  every  Channel  captain  knew 
that  that  might  easily  be  allowed  for,  being  pretty  con- 
stant. But  the  wind  might  vary  300  per  cent,  in  two 
I minutes,  and  having  made  allowance  for  the  wind,  if  it 
dropped  you  wmuld  hit  the  pier  on  the  w'indward  side, 
whereas  if  it  increased  in  strength  j’ou  would  hit  it  on 

I the  other  side.  All  these  vessels,  therefore,  with  the 
saloon- cabins,  would  find  enormous  difficulty  in  hitting 
the  harbour.  He  had  not  seen  the  Sedley-Dicey  last 
model,  but  the  old  one  had  cabins  at  both  ends,  and — 
though  a high  cabin  in  the  middle  of  a vessel  would  not 
affect  her  steering,  and  the  longer  she  was,  providing 
the  cabin  was  short,  the  greater  hold  she  would  have  on 
the  water  and  the  greater  certainty  you  would  have  of 
hitting  the  harbour  mouth — on  the  other  hand,  if  you 
had  high  cabins  on  each  end,  the  wind  would  have 
enormous  power  on  them,  and  there  would  be  great 
difficulty  in  hitting  the  harbour-mouth  at  such  speed  as 
was  requisite  to  enable  her  to  do  it.  Summing  up  the 
results  of  his  experience  they  appeared  to  be  this,  that 
the  Sedley-Dicey  would  be  the  most  comfortable  ship  ; 
though  she  would  have  most  motion  of  translation,  she 
would  have  very  little  rolling,  in  fact,  less  rolling 
altogether  than  the  Bessemer,  except  in  the  cabin,  be- 
cause the  mere  fact  of  the  cabin  not  rolling  would  give 
the  rest  of  the  ship  more  power  of  rolling.  In  the 
Sedley-Dicey  you  would  have  greater  difiiculty  in  hit- 
ting the  harbour-mouth  ; and  as  to  the  speed,  in  fair 
weather  she  would  have  nearly  the  same,  with  equal 
proportionate  expenditure  of  coal  and  engine  power — 
that  was  to  say,  not  more  than  ten  per  cent,  less  than 
the  Bessemer,  but  in  a gale  she  would  only  attain  half 
the  speed. 

Mr.  Edwin  Chadwick,  C.B.,  said  he  would  interpose  in  the 
reasoning  from  the  more  abstract  and  hypothetical  data 
! some  reference  to  direct  practical  experience.  Sir  James 
I Anderson,  who  had  commanded  twelve  Cunard  ships,  and 
Ij  who  had  twice  commanded  the  Great  Eastern,  and  had 
:|  the  largest  nautical  experience,  had  stated  to  him  that,  as 
‘ a rule,  sea-sickness  had  under  all  conditions  a consider- 
able reference  to  size,  "^^hilst  he  commanded  her  he  had 
never  seen  any  one  sick  to  the  extent  of  vomiting  on 
board  the  Great  Eastern.  Size  was  the  first  condition  to 
be  regarded  in  a ship  for  the  purpose  in  question.  Sir  ' 


James  declared  that,  having  examined  Mr.  Eeed’s  plan, 
he  (Sir  James)  would — had  he  been  at  liberty  to  do  so — 
have  gone  into  the  commercial  enterprise  of  such  vessels, 
as  he  expressed  it,  “ with  a header,”  as  they  were  just 
what  were  now  wanted.  Mr.  Grantham  had  objected  to 
the  plan  of  the  large  saloon  ship  as  not  being  novel,  for 
such  ships  had  long  been  in  use  on  the  American  rivers, 
and  had  been  used  on  the  coast  on  troubled 
sea-water,  and  were  highly  popular.  That  was 
the  practical  example  on  which  he  (Mr.  Chadwick) 
very  mainly  relied  for  his  support  of  the  Bessemer  ship. 
The  American  saloon  vessel,  fitted  up  with  sleeping 
births  and  every  accommodation,  induced  persons  to  go 
on  board  them  for  residence  in  pleasure  excursions  in 
preference  to  residence  in  hotels.  The  Bessemer  in  ques- 
tion would  be  largely  improved  in  the  saloon,  and  also 
largely  improved  in  the  construction  of  the  ship  on  the- 
successful  American  example.  He  had  been  told  by  the 
commander  of  one  of  them  that,  as  a racing  feat,  he  had 
gone  at  the  rate  of  nearly  twenty-two  miles  an  hour. 
Mr.  Bleed  expected  that  his  vessel  would  go  fully  that 
speed,  and  was  assured  that  for  ordinary  passage  purposes 
it  would  be  used  at  full  twenty  miles  an  hour.  Was  not 
that  a great  gain,  a gain  of  a third  upon  the  ordinary 
passage,  a reduction  by  one-third  of  the  anxieties  and 
pains  of  that  dreaded  passage,  even  if  those  pains  were 
to  remain  as  they  were  ? But  assuredly  they  would  not 
remain  as  they  were.  There  were  objectors  who  insisted 
that  nothing  was  done  unless  everything  was  done  accord- 
ing to  their  extreme  suggestions.  You  will  not  prevent 
sea-sickness,  they  say,  with  an  air  of  resentment  at  the  at- 
tempt, and  then  they  cite  the  instances  of  persons  who 
were  made  sick  by  railway  transit,  and  by  going  up  hotel 
lifts.  It  was  a misrepresentation  that  absolute  and 
total  prevention,  even  to  the  cases  of  the  extremest  sus- 
ceptibilit}^  was  promised.  The  express  xu'omise  of  their 
prospectus  for  the  Bessemer  ship  was  that  by  it  sea-sick- 
ness should  be  reduced  to  the  minimum ; and  the  two 
great  conditions  of  increased  size  and  greatly  increased 
speed  were  alone  sure  data  that  more  would  be  done  by  her 
than  had  yet  been  done,  or  than  could  be  promised  to  be 
done  on  any  plan  yet  advanced,  for  none  would  compete 
with  her  in  speed.  He  had  had  in  his  time  much  to  do 
with  transport  vessels  for  the  transport  of  pauper 
emigrants,  and  for  quarantines,  and  such  vessels  had  ta 
him  been  a sanitary  study.  Dr.  Johnson  had  wondered 
that  anybody  would  go  on  board  a common  ship  if  he 
could  help  it,  for  it  was  a bad  prison  with  a chance  of  being 
drowned.  He  (Mr.  Chadwick)  regarded  it  as  being  an 
insanitary-conditioned  cellar  dwelling — ill-lighted,  ill- 
ventilated,  ill-warmed,  and,  above  all,  ill-drained,  having- 
cesspool  matter,  as  bilge  water,  perpetually  shaken 
up,  and  evolving  pestilential  gas,  aggravated  by  the 
vitiation  of  air  produced  by  overcrowding.  They  were 
frequently  fever  nests  of  the  most  dire  description  for 
animals  and  men,  lowering  health  and  strength,  and 
attended  bj^  terrible  outbursts  of  disease — generating 
disease  of  various  sorts  far  out  at  sea,  and  at  times  far 
out  of  the  reach  of  land  importation,  which  contagionists 
assumed.  He  had  recently  crossed  the  Channel  in 
one  of  the  boats  which  a brutal  ignorance  and 
apathy  to  suffering  provided  and  maintained,  and 
though  the  crowding  was  not  excessive,  the  alternative 
between  the  inclement  weather  on  the  deck,  and  the 
sickening  atmosphere  of  the  cabin  beneath,  was  a severe 
one.  "With  the  large  saloon  there  would  be,  at  all  events, 
the  ventilation  and  the  relief  of  increased  space.  He  had 
found  that  both  Mr.  Bessemer  and  Mr.  Reed  fully  appre- 
ciated the  insanitary  conditions  of  the  common  passage 
vessels,  and  were  prepared  to  encounter  them.  "With 
the  faculties  of  one  of  the  greatest  and  most  successful 
mechanical  geniuses  of  the  age,  and  those  of  the  chief  and 
most  successful  nautical  constructor  of  ourtime,  thechosen 
president  of  the  Association  of  Naval  Architects,  intently 
bent  upon  the  object,  with  the  recognised  great  nautical 
ability  of  the  admiral,  who  had  held  with  honour  the 
■ highest  executive  position  in  our  Royal  Navy,  and 
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associated  ■with,  eminent  commercial  men,  the  public 
might  confidently  expect  an  improvement  in  construction 
and  action  becoming  the  naval  position  of  the  empire. 


Sir  Spencer  Kobinson,  K.C.B.,  F.R.S.,  desired  to  ask  Mr. 
Paget  -whether  his  experience  of  double-hulled  vessels, 
■whith  he  had  described,  was  dnjwn  in  any  way  from  j 
such  ships  propelled  by  steam,  or  -whether  it  was  confined 
to  sailing  vessels ; because  every  sailor  knew  that  as 
long  as  a ship  was  propelled  by  canvas  the  force  of  the 
wind  prevented  rolling.  If,  however,  Mr.  Paget  had 
had  any  experience  of  such  a vessel  under  steam,  his 
testimony  would  be  very  valuable,  and  would  tend  to 
show  that  such  a ship  would  roll  very  little,  or  not  at  all. 

Mr.  Paget  said  his  experience  had  been  entirely  on 
board  a sailing  vessel,  but  at  the  same  time  he  must  ask 
permission  to  state  that  he  had  been  afloat  in  her  under 
conditions  -n’hich  prevented  any  operation  of  sails  to 
prevent  rolling,  viz.,  when  from  heavy  weather  she  had 
been  entirely  dismasted,  thus  representing  a steam  vessel 
without  the  steam  power  in  operation.  Still  he  had  ex- 
perienced no  rolling,  as  -was  proved  by  a trifling  incident. 
On  one  occasion,  while  he  was  taking  his  luncheon,  and 
was  just  about  to  drink  a glass  of  beer,  both  masts  -went 
by  the  board.  Of  course  he  immediately  put  do-wn  the 
glass,  and  set  to  work  to  get  in  the  wreck,  which  he  did 
effectually,  losing  neither  spar  nor  block,  and  then  to  his 
utter  astonishment  he  found  his  glass  of  beer  just  as  he 
had  left  it,  not  a drop  having  been  spilled.  That  proved 
to  him  that  if  the  Sedley-Di  -ey  ship  was  so  built  that 
the  beam  between  the  hulls  was  properly  proportioned 
to  the  beam  of  each  she  could  not  roll. 


Sir  Spencer  Eobinson,  thanking  Mr.  Paget  for  his 
explanation,  said  it  would  follow  that  the  Sedley-Dioey 
ship)  would  pirobably  roll  less  than  any  other  fuini  of 
vessel,  but,  even  admitting  that,  he  did  not  think  the 
pjrinciples  of  the  Bessemer  ship  were  at  all  affected. 
The  Sedley-Dicey  ship  was,  in  a cerlain  sense,  a raft, 
and  the  connection  between  the  two  portions  must  be 
extremely  solid  and  strong,  since  Mr.  Puget’s  descrip- 
tion had  shown  that  in  the  motion  of  translation  it 
was  the  deck  between  the  two  linlLs  which  lifted  the 
vessel  upj  and  down,  and  it  therefore  had  to  bear  the 
whole  w'eight.  Now  in  small  vessels,  of  course,  there 
would  he  no  difficulty  in  constructing  the  deck  and 
frame  of  sufficient  strength  to  meet  this  strain  with 
safety,  but  what  strength  and  weight  must  he  combint  d 
in  a large  ship  of  such  a constructinii,  intended  to  carry 
several  hundred  passengers  and  hundreds  of  tons  of 
goods  ? If  a small  vessel  h:id  been  found  to  jump  from 
he  top  of  a wave  into  the  trough  of  the  sea,  with  a 
noise  like  the  report  of  a cannon,  which  could  be  heard 
a mile  off,  it  appeared  to  him  that  witli  a sbipr  large 
enough  to  convey  passengers  acro.ss  the  Channel  the 
report  of  such  concus.sions  would  probably  be  beard  from 
Dover  to  Calais,  if  the  vessel  ever  rose  again  after  a 
shock  so  violent.  The  Bessemer  ship),  on  the  other 
hand,  hud  been  credited  with  very  great  ease  of 
motion,  and  in  pjarticulur  with  very  iittle  of  that 
motion  of  translation  which  he  believed  was 
answerable  for  most  of  the  horrors  and  miseries  of 
sea-sickness,  for  as  a sailor  lie  had  been  accustomed  to 
■witness  these  things,  though  he  had  never  suffered  from 
sickness  himself.  He  had  seen  the  most  audacious 
smokers  and  strutters  about  the  di-ck  come  to  grief  alter 
twm  or  three  of  these  motions,  though  they  had  been 
wholly  unaffected  by  tlie  rolling  motion.  Again,  as  re- 
marked hy  Mr.  Chadwick,  the  unpleasant  oiJours  arising 
■from  stinking  bilge  water  and  other  matters,  with  the 
had  air  and  general  neglect  of  ventilation,  had  much  to 
do  -with  sea-sickness,  he  belli  ved  far  more  than  the 
rolling  motion  in  manj'  cases,  and  in  the  case 
of  the  Channel  steamers,  when  crowded,  the  state 
of  things  in  this  resjject  was  very  often  such 
as  could  not  really  ho  described.  Mr.  I’aget 

admitted  that  there  would  not  be  anything  like 
so  much  up-and-down  motion  in  the  Bessemer  ship ; 


indeed,  from  the  well-calculated  and  well-designed  lines 
which  the  constructor  had  prepared,  from  her  size  and 
the  length  between  the  crests  of  the  waves,  all  of  which 
had  been  most  carefully  and  accurately  ascertained,  they 
were  in  a position  to  state,  almost  with  certainty,  that 
her  motion  of  translation  would  be  extremely  small. 

He  said  advisedly,  that  there  was  no  problem  presented 
to  the  mechanical  genius  of  this  country — if  presented 
by  an  observer  who  had  accurately  recorded  the 
conditions  of  the  phenomena — the  difficulties  of 
which  could  not  be  overcome  and  provided  for  if 
it  were  worth  while  to  do  so  hy  the  skill  and  genius 
of  the  mechanicians,  engineers  and  mathematicians  of 
this  country.  He  was,  therefore,  not  stating  any'- 
thing  improbable,  nay,  almost  certain  to  he  borne 
out  by  the  facts  of  the  case,  when  he  said  that  the  problem 
of  controlling  the  rolling  motions  of  the  saloon  would  he 
accomplished  by  the  ingenuity  and  talent  of  Mr.  Besse- 
mer. Every  mechanical  difficulty  which  had  presented 
itself  had  been  one  after  the  other  surmounted,  and  he 
did  not  believe  any  difficulty  would  he  found  in  control- 
ling the  rolling  motion  of  this  cabin.  Under  any 
circumstances  this  motion  would  be  very  small,  for  her 
form  had  been  calculated  and  laid  down  hy  the  most 
able  naval  architect  in  Europe,  w'ho  was  prepared  to  say 
that  from  her  shape  and  dimensions  alone  this  motion 
I would  be  reduced  to  a minimum.  But  beyond  this  there 
was  a saloon  swung  hy  its  centre  of  gravity  on  points 
as  nearly  as  possible  coincident  with  the  centre  of  gravity 
of  the  ship,  and  whatever  inclination  the  movement  of 
these  points  would  give  to  the  saloon  swinging  upon 
them  would  he  controlled  by  the  Bessemer  engine. 
Some  people  did  not  accept  this,  saying  there  was  some- 
thing uncertain  about  it  which  needed  inquiry  and  ex-  1 
periment  before  the  result  could  he  accepted.  It  was  said 
the  motion  was  very  rapid,  and  that  before  the  man  at 
the  hydraulic  had  got  control  over  the  saloon  there 
would  have  been  motion  and  consequent  sickness.  Now 
his  answer  to  this — and  the  same  thing  would  he  said 
hy  any  practical  seaman — was  that  an  experienced  helms- 
man does  not  steer  simply  by  the  eye.  There  is  a feeling 
which  comes  upon  tlie  rudder  before  any  perceptible 
effect  is  produced  upon  the  binnacle,  so  that  a good 
helmsman  steers  more  by  the  touch  than  by  the  ej'C. 

In  the  same  way  the  man  at  the  hydraulic  would  steer 
as  much  hy  the  touch  as  by  the  eye.  Before  the 
ship  could  take  any  perceptible  inclination  the  steersman 
will  be  aware  of  what  is  about  to  take  place,  and  will  bo 
able  at  once  to  control  it.  ' One  other  point  touched  on 
h}-  Mr.  Paget  was  in  reference  to  the  effect  of  the  wind 
and  tide  on  the  hows  of  the  ship.  The  hows  of  the  ship 
might  be  becalmed  as  she  entered  the  harbour,  and  the 
action  of  the  wind  on  the  stern  would  bring  the  hows 
against  the  harbour.  Instead  of  having  a ship  the  same 
height  the  whole  of  her  length,  it  was  very  wisely  de- 
signed hy  Mr.  Heed  that  the  ship  should  be  low  at  the 
ends.  They  are  scarcely  out  of  the  water  at  all,  and, 
therefore,  you  have  nothing  whatever  that  can  catch  the 
wind,  and  the  steering  of  the  ship  would  bo  n lieved  of 
that  great  difficulty  of  one  end  being  becalmed  and  the 
other  under  the  influence  of  the  wind.  The  upper  ends 
of  the  Bessemer  ship  so  nearly  balance  each  other  that  the 
difference  is  next  to  nothing.  Mr.  Paget  also  spoke  of  ■ 
the  extreme  wetness  of  the  ship.  He  would  prove  that  J 
the  Bessemer  would  not  he  extremely  wet.  No  passenger 
who  was  under  the  deck  of  the  ship  below  the  water 
would  know  anything  about  his  being  under  the 
water  so  long  as  she  was  kept  properly  caulked.  The 
passenger  would  not  be  affected  in  any  way  whatever 
by  the  waves  of  those  parts  of  the  ship  that  are  of  low 
freeboard,  and  over  which  the  water  will  flow  freely. 
The  waves  that  meet  the  end  of  the  ship  can  ni  ver  flow 
over  the  deck  bi-yund  two  or  three  feet,  and  the  ship 
would  probably  be  us  dry  as  a ship  could  be  when  pro- 
gressing at  the  rate  of  20  miles  an  hour  against  the  wind 
and  sea.  He  cnnoluded  by  exprossitig  a hope  that  the 
efforts  of  Mr.  Bessemer  and  all  concerned,  to  mitigate 
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the  miseries  of  the  Channel  passage,  would  be  crowned 
with  success. 

Mr.  Paget,  in  answer  to  an  observation  of  Sir  S. 
Robins  >n,  remarked  that  a wave  to  produce  the  result  he 
spoke  of  would  need  to  be  150  feet  high. 

' Mr.  G.  B.  Galloway  remarked,  in  respect  to  the  Bessemer 
plan,  that  for  fifteen  years  he  had  paid  some  attention, 
and  hid  something  to  do  with  naval  architecture, 
and  so  far  as  it  could  be  effected  he  thought  the  Besse- 
mer plm  would  accomplish  the  desired  object  of  pre- 
venting sea-sickness.  Also,  that,  as  regarded  the  ventila- 
tion and  prevention  of  noxious  vapours  arising  from  the 
bilge-water,  this  plan  would  accomplish  the  desired 
effect,  lie  did  not,  however,  think  that  in  applying  the 
four  paddle-wheels,  and  having  the  floats  at  right  angles, 
would  be  as  effective  as  they  might  be  if  the  floats  were 
placed  at  an  angle  of  33  degrees.  The  first  pair  of 
wheels,  if  they  worked  with  the  paddles  at  right  angles, 
would  throw  the  water  against  the  succeeding  pair  ; but 
with  floats  at  the  angle  he  described  this  would  not  be 
the  case.  Whatever  might  be  the  opinion  abcur,  vessels 
not  rolling,  he  had  seen  nearly  all  kinds  of  ships,  but  he 
had  never  seen  a ship  that  would  not  roll;  ami  whatever 
might  be  the  opinion  of  gentlemen  who  claimed  such 
high  merit  fir  the  twin  principle,  he  would  saj'  that  in  a 
few  years,  if  the  ship  lived  so  long,  she  would  be  very 
crank,  and  be  very  likely  to  come  in  two. 

The  Chairman  said  it  must  not  be  forgotten  that 
the  ships  were  only  experimental,  and  could  only  be 
looked  upon  as  such,  as  they  were  so  totally  at  variance 
to  known  principles;  but  there  were  a great  many  points 
which  must  not  be  lost  sight  of.  He  thought  the  power 
of  the  rudder,  the  light  draught  of  water,  and  their 
enormous  structure  above  the  water,  made  it  very 
doubtful  whether  in  a g ile  they  would  be  better  or  as 
good  as  the  boats  we  now  have  ; and  he  certainly  would 
prefer  having  them  without  the  saloons,  that  they  might 
have  a fine  ooen  deck.  AVhat  had  been  done  on  the 
Dublin  and  Holyhead  service  might  well  be  adopted. 
As  for  the  Bessemer  model, _the  saloon  being  between  the 
two  engines,  he  thought  it  would  not  be  very  comfortable 
in  warm  weather.  You  had  heat  at  each  extremity  of 
the  saloon;  and  with  two  engines  at  work,  unless  a 
similar  pressure  could  be  maintained,  there  would  be  a 
great  vibration.  He  did  not  desire  to  raise  a.ny 
objections,  for  it  was  his  duty  rather  to  encourage 
the  inventors,  still  these  points  must  not  be  lost  sight  of. 
It  was  said  it  was  not  site  for  any  ship  to  exceed  240 
feet  in  length,  and  unless  the  harbours  were  enlarged 
much  could  not  be  accomplished.  If  there  were  bigger 
harboirrs  there  would  be  plenty  of  good  boats.  He  could 
not  join  in  the  liraJe  against  those  boats  which  had  for 
twenty  or  thirty  years  done  such  good  service,  and 
which  had  done  us  national  credit  in  the  safety  and 
speed  with  which  the  journey  across  the  Channel  was 
accomplished.  In  regard  to  the  present  service,  he 
thoirgirt  much  evil  was  due  to  the  boats  being  so  over- 
crowded. If  this  were  remedied  by  more  boats  being- 
put  071  the  service,  much  of  the  present  evil  would  be 
removed. 

The  Secretary  then  read  the  following  from  Captain 
Mortleman  : — 

“_I  cannnt  refrain  from  saying  that  the  remarks  made 
by  Lieut. -Colonel  Strange  on  Wednesday  last,  as  to  the 
disgusting  filth,  &c.,  of  our  ships  does  not  reflect  much 
credit  upon  us,  but  happily  the  statement  is  not  tiue,  f u- 
we  are  continually  being  coniplimented  on  our  attention 
and  cleanliness.  Of  course  1 am  speukiug  of  the  Folke- 
stone steamers. 

“But  my  olject  in  writing  to  you,  as  a practical  man, 
is  to  point  out  the  most  important  feature  that  seems  tu 
he  must  completely  ignored  in  these  discussions,  Hz.,  the 
length  of  the  proposed  ships  for  the  present  harbours — 
Capitain  Dicey’s  4U0  and  Mr.  Bessemer's  350  feet.  The 
former  proposes  to  steer  at  each  end,  as  there  would  not 
he  space  to  swing  in  the  harbours  ; but  I think  ho  need 


not  trouble  himself  much  about  that,  for  a vessel  of  such 
a length  would  oertiinly  run  aback  of  the  piers  in  taking 
the  present  harbours  in  bad  weather.  The  Albert  Edward 
is  about  half  that  length,  and  I have,  at  times,  entered  the 
hai’bours  with  the  greatest  anxiety,  on  account  of  her 
length,  whereas,  in  a shorter  vessel,  there  would  have 
been  no  danger. 

“ I have  had  twenty-seven  years’  experience  in  these 
harbours,  and  I can  only  say  that  if  experiments  are  to 
be  made  how  people  can  be  drowned,  the  way  to 
secure  that  end  will  be  to  have  ships  of  the  proposed 
length.  The  best  and  only  practicable  thing  to  be  done 
is  to  improve  the  harbours,  and  larger  ships  are  sure  to 
follow. 

“ I contend,  as  a practical  man — and  I have  been  using 
these  harbours  many  years,  every  day — that  ships  of  the 
proposed  length  would  certainly  he  lost  taking  the  pre- 
sent harbours.  We  sbo7ild  hiive  bad  longer  ships  when 
the  Victoria  and  Albert  Edward,  were  built  if  safety  had 
not  been  a consideration.” 

ECr.  Bessemer,  who  was  prevented  by  illness  from 
being  present,  sent  the  following  reply,  which  was  read 
by  the  Secretory  : — 

“ I was  most  desirous  of  correcting  some  erroneous- 
views  which  were  expressed  by  one  or  two  persons  in 
refei’encc  to  my  saloon  ship ; and  if  it  is  not  contrary 
to  the  rules  ot  the  Society,  I should  esteem  it  a very 
great  favour  if  you  would  read  to  the  meeting  th& 
following  brief  observations  in  reference  to  the  points 
to  which  [ refer. 

“Firstly,  with  reference  to  the  opinions  expressed  by 
Mr.  Grantham,  I may  remark  that  I deeply  regret  the 
absence  from  England  at  this  moment  of  Mr.  Reed,  whose- 
intiinate  knowledge  with  every  branch  of  .ship-building 
would  have  enabled  him  at  once  to  remove  the  objections 
to  his  design  which  Mr.  Griintham  has  made. 

“ In  Mr.  Reed’s  absence,  however,  I may  be  permitted 
to  remark  that  Mr.  Grantham’s  argument  as  to  the  suffi- 
ciency of  deck  accommodation  in  the  saloon  company’s- 
ship  is  wholly  fallacious ; he  asserts  that  the  whole  useful 
deck  space  is  destroyed  for  the  use  of  passengers,  because 
we  occupy  with  the  saloon  some  70  feet  out  of  the  250 
feet  of  the  deck’s  length.  Is  this  gentleman  not  aware 
that  we  have,  after  deducting  this  70  feet  occupied  by  the 
saloon,  all  the  ordinary  deck  accommodation  of  a vessel 
equal  to  180  feet  long  by  40  feet  beam  ; have  we  not  in 
addition  to  it  two  spaces  of  70  feet  each  in  length  by  7 
feet  wide,  at  the  sides  of  the  saloon ; and  have  we  not  also 
two  ranges  of  deck  cabins,  each  about  100  feet  in  length, 
extending  the  whole  way  between  the  fore  and  aft  paddle- 
boxes, in  addition  to  which  there  are  also  two  large  second- 
class  saloons  below  deck,  which  are  in  a more  favourable 
position  than  the  first-class  saloon  occupies  in  an  ordin  ir}'- 
ship  ? The  whole  of  this  accommodation  is  provided  for 
second-class  or  deck  passengers,  who  will  be  as  quiet  and 
well  cared  for,  in  this  large  and  fast  vessel,  as  they  could 
be  in  the  boats  advocated  by  Mr.  Grantham,  for  I take  it 
for  granted  th-at  provision  for  second-class  passengers,, 
with  the  advantage  of  a low  fare,  is  as  necessary  Viy  sea 
as  on  land,  and  we  find  no  railway  company  has  ever 
attempted  to  avoid  the  distinction. 

“Now,  with  regard  to  first-class  passengers,  Mr. 
Grantham  wholly  ignores  the  fact  that,  with  such  a 
quiet,  controlled  saloon  as  I propose  to  construct, 
persons  will  not  desiie  to  lie  down  and  occupy  six  feet 
in  length  of  the  sofas.  It  is  well  known  that  we  propose 
to  cai-ry  passengers  in  one  hour  and  a quarter  across  the 
straits,  and  with  about  as  little  motion  as  they  would 
expeiience  in  a quick  railway  train,  and,  therefore,  we 
do  not  provide  space  for  our  passengers  to  lie  at  full 
length  and  be  sea-sick;  indeed,  the  whole  scheine,  as  is 
well  known,  is  based  on  the  prevention  of  sea-sickness, 
and  consequently  there  is  no  necessity  whatever  to 
provide  space  for  persons  to  lie  down  at  full  length. 
Mr.  Grantham  might  with  equal  justice  deny  the 
sufficiency  of  passenger  accommodation  in  the  next  rail- 
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way  traia  he  happens  to  travel  in,  by  objecting  that 
there  are  not  carriages  enoiigh  provided  for  every 
passenger  to  sprawl  at  full  length  on  the  seats,  and  thus 
reduce  the  available  space  in  the  train  to  one-third. 

“ Mr.  Grantham  will  be  good  enough  to  remember 
that  the  quiet  saloon  has  also  four  small  and  four  large 
private  rooms,  for  the  express  accommodation  of  the  few 
very  susceptible  persons  who  might  feel  ill  towards  the 
end  of  this  very  rapid  voyage.  Into  either  of  the  four 
large  apartments  they  may  retire,  and  suffer  in  private, 
instead  of  exhibiting  themselves  at  full  length  on  the 
saloon  sofas,  basin  in  hand,  as  preferred  by  Mr.  Grantham. 

“ In  any  case  the  mere  question  of  how  many  persons 
a'  particular  saloon  will  or  will  not  hold  has  nothing 
whatever  to  do  with  the  principle  involved,  and  is  no'.i 
argument  against  the  emploj^ment  of  a suspended  saloon^ 

“ Mr.  Grantham  says  ‘ a vessel  for  the  Channel 
passage  should  he  able  to  take  on  deck  all  the  passengers’ 
luggage,  and  this  requires  a considerable  area.’  I do 
not  agree  with  Mr.  Grantham’s  views  on  this  point,  for 
I greatly  object  to  encumbering  the  deck  with  passengers’ 
baggage,  and  we  have  accordingly  arranged  a special 
mode  of  lowering  the  passengers’  baggage  in  small 
wheeled  crates,  without  concussion  or  injury  to  it  in  any 
way,  into  a space  specially  designed  to  receive  it  below 
deck,  where  it  will  be  kept  perfect!)'  dry  during  the 
voyage,  and  from  which  our  peculiar  arrangements  of 
hoisting  tackle  will  enable  it  to  be  removed  with  great 
ease  and  rapidity. 

“ Mr.  Grantham  also  expresses  the  opinion  that  the 
saloon  would  not  be  a cure  for  sea-sickness.  Only 
imagine,  says  that  gentleman,  a saloon  60  feet  long  and 
30  feet  wide,  suddenly  sinking  below  one’s  feet,  and 
rising  again  some  six  inches  or  six  feet,  by  a translatory 
motion.  Did  Mr.  Grantham  ever  imagine  how  extremely 
pleasant  it  would  be  for  the  passengers  in  one  of  his  pro- 
posed ordinary  steamers,  when  this  translatory  motion 
was  supplemented  by  a pitch  and  a roll  of  eight  or  ten 
feet,  while  the  cabin  floor  was  continually  presenting,  in 
different  directions,  an  angle  of  some  ten  or  tw'elve 
degrees  to  the  horizon  ? Surely  if  it  is  impossible  to 
eliminate  ever)'  conceivable  motion  of  a ship  at  sea,  it 
will  be  at  least  a great  step  to  bring  her  rolling  and 
pitching  motions  to  a minimum,  and  to  keep  the  floor  of 
the  saloon  always  horizontal,  so  that  at  least  a passenger 
may  be  able  to  walk  about  if  he  desires,  or  be  enabled  to 
sit  on  a sofa  without  the  dread  of  being  suddenly  ejected 
from  it.  If  perfection  is  not  attainable,  let  us  at  least 
have  all  the  amelioration  that  modern  science  has  to 
offer,  and  not  blindly  rush  on,  in  the  old  rut,  without 
first  seeing  what  improvements  are  possible. 

“ In  conclusion,  Mr.  Grantham  further  remarks  that 
^in  his  judgment  there  was  no  necessity  for  any  of 
these  new  schemes,  for  a vessel  built  on  acknowledged 
and  recognised  principles  would  answ'er  every  purpose.’ 

’■  I quite  agree  with  Mr.  Grantham  that  if  what  he 
calls  ‘answering  every  purpose’  includes  the  rendering 
of  almost  every  p.assenger  utterly  miserable,  and  dis- 
gusting every  one  with  his  neighbour,  that  the  simple 
old  form  of  sea-going  ship,  which  he  proposes  to  employ, 
is  admirably  adapted  to  efi'ect  this  object,  and  perpetuate 
the  reign  of  basins. 

*■  I would  next  revert  to  some  observations  made  by 
Captain  Davis,  who  very  modestly  says,  ‘ it  would  be 
presumption  in  him,  in  the  presence  of  so  many 
engineers  and  shipbuilders,  to  speak  one  way  or  the 
other  as  regards  the  engineering  part  of  the 
question.’  l!ut  notwithstanding  this  assumption  of 
liumility,  be  ]>roceeds  forthwith  to  say,  in  refer- 
ence to  my  saloon,  ‘that  it  would  not  cure  sea- 
sickness, he  was  sure.’  Every  sailor  he  had  asked 
looked  upon  Sir.  Bcssem,er’s  cabin  as  a sort  of  ‘ hobby, 
and  a rather  expensiv'e  one  ; they  did  not  believe  in  it.’ 
Perhaps  Captain  Davis  does  not  consider  this  ‘ speaking 
one  way  or  the  other,’  or  giving  an  opinion  on  engineering 
questions ; be  at  least  would  have  given  me  an  opportunity 
of  changing  or  modifying  this  view  of  the  case,  had  he 


given  reasons  for  the  very  decided  conclusions  to  which 
he  and  his  friends  have  arrived.  His  remarks,  as  they 
stand,  unsupported  by  any  argument,  forcibly  remind  me 
of  the  reasons  given  by  a young  lady  on  a particular 
occasion,  as  recorded  in  the  old  couplet, 

‘ I do  not  like  you,  Dr.  Fell, 

The  reason  why  I cannot  tell. 

But  this  indeed  I know  full  well, 

I do  not  like  you.  Dr.  Fell.’ 

It  is  equally  evident  that  Captain  Davis  does  not  like 
my  saloon,  and,  like  the  young  lady,  finds  it  difficult  to 
assign  any  sufficient  reason. 

“And,  further,  Captain  Davis  takes  exception  to  the 
position  of  my  steersman,  or  controller.  He  remarks, 
‘ 'Ihe  steersman  is  down  below,  and  in  ordinary  steering 
the  man  at  the  helm  watched  the  waves,  and  anticipating 
each  wave,  he  moved  the  helm  accordingly,  but  the 
steersman  below,  or  leveller,  or  governor,  or  whatever 
he  was  called,  could  not  see  the  waves,  and  if  he  were  to 
attempt  to  act  according  to  the  movement  of  the  cabin  he 
might  give  his  rudder  a little  turn  the  wrong  way,  and 
the  wave  might  be  coming  the  other,  and  so  upset  all  his 
calculations.’ 

“ Now  all  this  is  an  entire  mistake  and  total  mis- 
apprehension on  the  part  of  Captain  Davis,  not  only  of  the 
functions  of  the  steersman  but  the  whole  mode  by  which 
he  operates;  in  fact,  the  controller  of  the  saloon  could  in 
no  W’ay  be  assisted  in  his  duties  by  seeing  the  waves  ; 
they  could  furnish  him  with  no  useful  indications,  but 
would  assuredly  distract  his  attention  from  the  one  point 
only  to  which  he  has  to  attend.  He  has  simply  to  watch 
the  spirit  level,  which  is  placed  on  the  quiet  floor  of  the 
saloon  before  him,  and  to  prevent,  by  the  movement  of 
the  handle,  the  air-buhhle  moving  far  from  the  centre  in 
either  direction,  and  so  long  as  he  does  this  he  knows 
that  the  saloon  floor  continues  to  be  horizontal,  and  free 
from  the  rolling  of  the  ship. 

“ Captain  Davis  evidently  attaches  great  importance 
to  the  ease  and  comfort  of  the  steersman,  and  at  the  last 
meeting  propounded  with  much  emphasis  the  following 
problem,  ‘ What  will  you  all  do  if  a fly  settles  on  the 
steersman’s  nose?’  It  is  to  be  hoped,  that  if  this 
calamity  should  happen,  he  would  have  sufficient 
presence  of  mind  to  knock  it  off,  unless  he  preferred  to 
let  it  ‘ bide  a wee.’ 

“ The  real  question  which  I presume  Captain  Davis 
intended  to  ask  is,  what  provision  (if  any)  have  you 
made  for  continuing  the  control  of  the  saloon  in  case 
accidentally  the  attendant  is  from  any  cause  rendered 
for  the  time  unable  to  attend  to  his  duty.  I would 
simply  reply,  that  a complete  set  of  valves  in  duplicate 
will  be  placed  alongside  each  other,  and  two  men  will 
be  stationed  at  them,  so  that  one  can  at  all  times  relieve 
the  other  when  necessary,  the  double  set  of  valves  ren- 
dering the  apparatus  controllable  even  under  the  com- 
plete derangement  of  one  set,  and  with  one  of  the  steers- 
men off  dut)'. 

‘Tt  is  at  least  consoling  to  reflect  that  whatever  adverse 
opinions  may  be  given  as  to  the  possibility  of  lessening 
or  preventing  sea-sickness  by  the  employment  of  sus- 
pended saloons,  it  is  certain  that  the  substitution  of  a 
large  class  of  vessels,  engined  with  immense  power  in 
proportion  to  their  immersed  mid-ship  section,  w’ill  con- 
siderably lessen  the  time  of  transit,  and  conduce  greatly 
to  the  comfort  of  all  who  travel  by  them.  Whether  all 
the  advantages  that  are  anticipated  from  the  employ- 
ment of  suspended  saloons  will  be  fully  realised,  time 
alone  can  show ; but  it  is  satisfactory  to  know  that  the 
interesting  problem  is  in  course  of  solution.  The  ship 
and  engines  are  being  constructed,  and  in  a short  time 
the  results  will  he  before  the  world  ; to  that  trial  I look 
forward  with  the  deepest  interest,  and  with  unbounded 
confidence.” 

Captain  Dicey  said  Mr.  Paget  had  left  him  little  to  say. 
The  vessel  that  he  had  was  always  under  sail,  and  in 
smooth  water  she  went  very  w’ell,  and  there  was  only  a 
loss  of  about  10  per  cent.  Ho  doubted  whether  there 
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■would  be  much  more  than  that  if  propelled  by  steam. 
On  one  of  the  Indian  rivers,  which  was  three  miles  broad, 
one  of  these  double  vessels  was  propelled  by  steam,  and 
she  averaged  nine  knots  an  hour,  and  however  hard  the 
wind  blew,  and  the  sea  there  was  very  considerable, 
there  was  no  diminution  of  speed  more  than  in  an  ordi- 
nary single  vessel.  They  had  large  vessels  there  of  the 
flat  type,  with  accommodation  on  deck  something  on  the 
principle  of  the  American  vessels.  These  vessels  were  as 
steady  as  could  be  imagined.  In  these  single  flat- 
bottomed  vessels,  drawing  three  or  four  feet  of  water, 
the  motion  was  so  sudden  that  it  made  people  sick  on  the 
rivers,  and  the  difliculty  of  getting  over  this  extraordi- 
nary motion  had  been  his  object  all  through.  He  had 
seen  the  difScult}'  there  was  in  entering  the  harbours 
with  very  shallow  water  with  flat-bottomed  boats.  The 
only  way  to  get  over  the  difliculty  was  to  have  flat- 
bottoms,  with  a girder  between  the  two  hulls,  which 
■would  keep  the  vessel  steady,  on  the  principle 
of  the  Ceylon  boat  or  the  boat  of  the  Pacific 
Islands.  Another  objection  was  about  the  wet  skin  and 
the  excess  of  friction.  That  there  -w^ere  disadvantages 
attached  to  the  double  vessel  no  one  could  deny.  But 
had  it  not  advantages  that  would  counteract  the  disad- 
vantages ? The  double  vessel  was  steady,  and  the  loss 
of  speed  would  ho  very  slight  compared  with  the  great 
comfort  that  would  be  obtained  by  the  steadiness. 
Whether  the  passage  was  ten  minutes  longer  or  shorter 
he  thought  made  very  little  difference.  Mr.  Eawlinson 
had  said  that  it  would  be  very  unpleasant  to  have  the 
cabins  so  large,  but  he  forgot  that  those  cabins  could  be 
di-sided  into  any  smaller  number.  Because  it  was  200  feet 
long  it  was  not  necessary  that  there  should  be  only  two 
saloons  of  100  feet  each.  You  could  have  any  size  you 
liked.  Great  objections  had  been  urged  against  these 
long  vessels  entering  the  harbours  of  Calais  and 
Boulogne.  He  thought  that  larger  vessels  might  safely 
enter  a harbour  you  would  be  afraid  to  go  into  with  a 
smaller  vessel.  The  new  entrance  into  the  North  Sea 
Canal  was  only  250  feet  wide,  with  stone  piers  on  each 
side,  and  that  was  to  take  vessels  of  all  sizes,  while  in 
these  harbours  there  was  a width  of  300  feet  between  the 
piers.  His  argument  was,  the  larger  the  vessel  the  more 
safely  would  you  be  able  to  enter  the  harbour. 

Mr.  Sedley  asked  Mr.  Paget  whether  all  the  boats  he 
had  made  the  experiments  with  were  40  feet  long,  or 
under  that  length  ? 

Mr.  Paget  replied  that  they  were  under  that  length 
most  of  them. 

Mr.  A.  Sedley  said  a length  of  40  feet  did  not  convey  any 
idea  of  what  a boat  would  do.  50  feet  would  be  the 
smallest  length  which  would  give  you  any  idea.  Mr. 
Paget  had  said  that  a twin  boat  would  lose  half  its  speed 
in  troubled  water  or  a rough  sea.  He  differed  with  him 
on  that.  His  experience  in  a trip  he  took  the  other  day 
was  that  he  went  over  the  troubled  water  at  a rather 
better  speed  than  over  the  still.  He  ran  the  measured 
mile  from  Westminster  to  Vauxhall,  against  the  tide, 
under  10  minutes,  and  returned,  wnth  the  tide,  in  7|,  and 
the  water  was  pretty  rough  then.  He  thought  Mr. 
Grantham’s  proposal  was  not  a good  one.  Vessels  of 
great  capacity,  such  as  8,000  tons,  were  not  wanted  for 
the  Channel  passage.  What  was  wanted  was  light 
boats,  that  would  carry  passengers,  and  not  cargo ; and 
it  was  not  a question  whether  the  boats  were  to  he  150 
feet  long  or  400  feet  long,  so  long  as  they  got  the  right 
thing.  But  from  the  experience  on  the  river  the  long 
boat  was  the  right  thing  to  go  straight,  and  fast,  and 
surely.  400  feet  may  be  too  long,  and  200  feet  perhaps 
better,  but  the  long  boat  must  have  a decided  advantage. 
With  regard  to  the  tonnage  of  these  different  vessels,  no 
one  yet  had  toll  them  what  the  respective  tonnage  was. 
He  had  had  his  calculated  at  from  1,000  to  2,000  tons. 
WTiat  the  tonnage  of  the  others  was  ought  to  be  known 
so  that  a comparison  might  be  drawn  between  them] 
Vessels  of  (5,000,  7,000,  and  8,ti00  tons  were  not  required. 


Great  tonnage  involve  great  weight,  and  that  required 
an  enormous  quantity  of  power  to  propel  it. 

Mr.  S.  3.  Mackie,  having  seen  that  every  vessel  that  had 
been  put  upon  the  Channel  passage,  since  the  old  Eob 
Eo!/,  had  increased  in  size  from  90  feet  in  length  up  to 
240  feet,  had  yet  to  learn  that  any  boat  was  going  to  be 
made  too  big  to  go  into  any  of  those  har  bours.  There 
was  no  limit  to  length  any  more  than  size  when  iron  was 
the  material  of  which  the  ship  was  to  he  built.  There 
were  certain  fundamental  principles  which  the  public 
were  demanding  in  respect  to  vessels  used  in  the  Channel 
service.  They  involved  three  things; — they  must  be 
safe,  they  must  he  steady,  and  they  must  be  speedy,  as 
well  as  comfortable  for  the  convenience  of  passengers. 
The  first  question  to  settle  was  that  of  steadiness.  If 
you  are  to  have  a steady  boat,  you  must  have  a boat 
proportioned  in  certain  relations  at  any  rate  — at  least 
long  enough  to  cover  three  waves  and  broad  enough  to 
get  a bearing  upon  two.  Captain  Dicey  got  this  in  one 
way  ; he  got  it  in  another.  From  the  first  he  had  set 
his  mind  to  produce  a vessel  which  should  be  essentially 
a ship  in  her  character.  The  model  upon  the  table  was 
on  quarter  inch  scale  throughout,  and  therefore 
her  proportions  could  be  fully  seen  by  everybody.  With 
regard  to  steadiness,  power  or  speed  was  an  essential 
element.  The  momentum  of  a vessel  of  this  class,  driven 
at  a high  velocity,  would  be  sufficient  in  itself  to 
secure  a very  large  amount  of  steadiness.  That, 
as  he  understood  it,  did  not  mean  that  she  was 
to  lie  like  a rock  on  the  water,  but  no  seas  would 
ever  disrupt  her.  Every  pound  cf  iron  going  into  that 
ship  had  been  calculated.  Safety  was  also  a most 
essential  element ; and  he  would  ask  anybody  to  look 
into  his  vessel,  divided  longitudinally  into  three  grand 
compartments,  and  see  whether  she  was  likely  to  be 
sunk,  and  come  to  serious  damage.  As  to  the  saloon, 
he  had  gone  to  the  extreme  dimensions  it  was  possible 
to  take  in  a ship  300  feet  by  60,  and  12  feet  in  height. 
All  round  are  private  cabins,  and  the  whole  thing  was 
designed  to  be  fitted  up  for  the  comfort  of  all  the  pas- 
sengers. The  saloon  alone  could  carry  1,000  passengers, 
with  the  comforts  of  a drawing-room,  and  if  it  was  said 
that  that  was  a large  number,  and  not  likely  to  he 
required  he  would  only  refer  them  to  the  report  of  Capt. 
Tyler  to  the  Board  of  Trade  in  1867  or  1868,  that  a 
freight  as  large  as  that  could  be  got  as  well  as  carried. 
Mr.  Reed  drove  his  vessel  with  4,600  horse-power.  In 
his  vessel  he  employed  7,000  horse-power,  and  it  that 
were  not  enough  he  was  prepared  to  put  more  into  her. 
If  he  were  asked  for  economy  he  gave  it,  and  if  he  were 
asked  for  comfort  he  gave  it,  regardless  of  cost,  and  he 
could  carry  passengers  at  an  expenditure  of  coal  of  ten 
tons  per  voyage  per  hour.  ISo  that  the  commercial 
question  of  his  ship  was  not  the  least  element  of  success. 
Then  as  to  the  objections  about  the  harbour.  He  knew 
all  that  could  be  said  on  that  question,  for  by  his  system 
he  had  the  most  powerful  means  of  propulsion, 
and  he  would  have  no  hesitation  to  send  his  ship 
in  any  weather  into  Boulogne  or  Calais.  The 
question  of  propulsion  in  his  vessel  resolved  itself  into 
that  one  condition,  which  was  inherent  in  Mr.  Bessemer’s 
plan.  Captain  Dicey’s,  and  his  own.  That  was  the 
experimental  portion  of  the  work,  and  it  was  not  likelj', 
with  the  natural  desire  he  had  to  state  facts  and  things 
which  could  be  proved  or  disproved,  and  which,  so  far 
as  they  could  be  estimated  on  a small  scale  and  bj’ 
experiment,  had  been  done,  that  he  would  do  otherwise. 
He  would  ask  wh}^  water  in  a tube,  driven  out  at  high 
pressure  from  that  tube,  should  not  be  as  effectual  a mode 
of  propulsion  as  any  other  mode.  The  same  objections 
were  urged  against  the  paddle-boat  when  it  was  first 
brought  out,  and  more  recently  when  the  principle  of  the 
screw  was  invented.  It  was  said  in  the  one  case,  what 
was  the  use  of  having  a mill-wheel  to  drive  a boat  ? His 
intention  was  to  avail  himself  of  all  the  experience  he 
could  get.  With  regard  to  the  pitching  and  rolling 
motion,  he  had  endeavoured  to  counteract  that  upon  this 
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general  principle.  The  vessel  was  flat  bottomed,  and 
buoyant  from  end  to  end.  In  an  ordinary  vessel  the 
ship  was  buoyant  only  in  the  centre.  Ha  did  not  see 
how  any  very  large  amount  of  rolling  or  pitching  could 
take  place.  He  had  spent  a great  deal  of  time  in  perfect- 
ing his  model,  and  his  only  hope  was  that  all  the  vessels 
might  be  upon  the  waters  together,  and  then  the  best  of 
the  three  would  become  the  type  ship  of  the  future. 

The  Chainnan  callel  upon  Colonel  Strange  to  reply. 

Col.  Strangs  said  his  paper  h id  been  dealt  with  so 
tenderly  and  objected  to  so  very  little,  that  he  really  had 
nothing  to  reply  to,  nothing  to  defend,  and  nothing  to 
expl  iin.  It  was  evident  from  all  that  had  been  hoard  on 
the  subject  that  size  was  one  of  the  indispensable  requi- 
sites in  these  Channel  ships.  All  these  ships  were  large 
ships  compared  to  those  at  present  in  use — -though  they 
were  not  really  large  ships.  In  one  dimension  they  are 
all  small  ships.  They  all  wanted  depth,  and  he  rather 
suspected  that  the  absence  of  depth  an  1 the  small  draught 
of  water  was  a disadvantageous  feature,  in  regard  to  the 
chief  object  for  which  they  were  designed — the  preven- 
tion of  sea-sickness — because,  as  Mr.  Paget,  who  spoke 
so  cleverly  and  so  clearly  pointed  out,  a yacht, 
which  has  a considerable  draught  of  water,  was 
subject  to  far  less  motion  of  translation  than  a flatter 
bottomed  vessel.  It  was  inevitable  that  they  should 
have  that  feature.  They  all  had  it  in  common. 
Then  came  the  question  of  whether  that  motion  of  trans- 
lation was  increased  by  this  small  draught  of  water.  On 
that  subject  they  were  still  completely  iu  the  dark. 
That  it  was  that  motion  which  caused  the  sea-sickness 
was  a mere  matter  of  opinion,  and,  as  he  thought,  not 
warranted  by  any  theory  or  substantiated  by  any  fact. 
Many  who  had  expressed  that  opinion  had  possibly  been 
misled  bv  the  complication  of  motions  that  took  place, 
for  the  effect  of  the  motion  of  translation  on  the  human 
frame  was  simply  to  raise  the  body  up  and  down 
vertically.  But  the  same  effect  was  produced  b}'  pitch- 
ing. In  these  vessels,  owing  to  their  great  length,  and  the 
character  of  the  sea  in  which  they  will  be,  the  moiion  of 
translation  will  be  left  as  the  residuum,  and  it  will  be  very 
soon  seen  whether  that  is  the  motion  which  is  so 
destructive  to  our  comfort  or  not.  The  respect  in  which 
these  inventions  agreed  was  that  they  make  almost  any 
sacrifice,  and  exert  any  ingenuity,  to  prevent  rolling. 
Only  one  of  them  pretended — he  would  say  pretended  for 
the  present — to  annihilate  rolling,  and  that  was  Mr. 
Bessemer's.  They  all  would  diminish  it,  but  only  Mr. 
Bessemer’s  pretended  to  annihilate  it.  Se  i-sickncss 
might  be  caused  by  a complication  of  motions.  Mr. 
Bessemer  thought  that  if  he  could  destroy  one 
of  the  motions  it  would  then  be  reduced  to 
a simple  one,  exemplifying  his  view  by  alluding 
to  the  geometrical  illustration.  If  you  have 
absolutely  only  one  motion,  yon  then  have  a simple 
one.  Yon  have  none  of  that  twisting  and  twirling. 
Ilis  theory  is  that  the  up  and  down  motion  alone 
will  not  produce  so  great  an  effect  upon  the  human 
frame  as  all  the  motions  together,  and  he  had  this  jnstift- 
cation.  A swing  is  a simple  motion,  and  every  one 
knew  the  effect  of  that.  Another  element  in  steadiness, 
besides  size,  was  speed,  blow  far  this  would  have  theeffect 
could  not  be  ascertainerl,  for  since  Captain  Hoseason 
bail  related  the  anecdote  of  a lady  having  been  cured  of 
her  Si  a-sickness  by  an  increase  in  the  speed  of  the  ship, 
nnothor  naval  officer  bad  expressed  an  opinion  exactly 
the  contrary.  But  it  seemed  to  him  that  speed  would 
most  probably  diminish  motion.  With  respect  to  speed 
these  gentlemen  bad  been  content  to  incur  certain 
sacrifices  to  produce  it,  but  he  did  not  believe,  if  Captain 
Dicey  or  Mr.  Mackie  were  called  upon  to  design  a ship 
to  start  in  a race  across  the  Atlantic,  they  would  either  id' 
thorn  design  her  according  to  these  models.  Captain 
Dicey  candidly  said  he  did  not  expect  a maximum  speed, 
but  Mr.  Mackie,  on  the  contrary,  insists  that  his  shijj 
will  have  great  speed,  but  she  would  not  have  as  great 


speed  as  if  propelled  in  the  usual  way.  He  did  not  think 
it  was  a design  calculated  for  speed,  but  it  was  calculated 
for  steadiness.  On  the  subject  of  harbours  be  would  observe 
that  there  was  at  the  present  moment  before  Parliament  a 
Bill,  promoted  by  the  Dover  Harbour  Board  in  conjunc- 
tion with  the  South  Eastern,  and  Chatham  and  Dover 
Kail  way  companies,  for  the  purpose  of  producing  a har- 
bour at  Dover  60U  yards  long  by  about  300  wide,  and  it 
was  a very  great  question  whether  that  harbour  would 
accommodate  the  ir  itfic  that  these  undertakings  were 
likely  to  bring  to  it.  He  would,  therefore,  strongly 
advise  all  interested  in  the  matter  to  watch  the  Bill 
closely,  and  endeavour  to  secure  a larger  amount  of 
accommodation  at  Dover,  for  the  railway  companies  were 
not  likely  to  allow  anybody  to  enter  the  harbour  with 
boats  of  this  class. 


Mr.  J.  Grantham,  C.E.,  sends  the  following  ; — Captain 
Dicey  list  night  complained  that  I brought  forward 
some  plans  of  my  own  contrary  to  the  regulations  laid 
down  by  the  charm  in.  This  was  hax’dly  correct.  I 
merely  read  a short  extr.ict  from  Captain  Tyler’s  report 
to  the  Board  of  Trade  on  plans  proposed  by  me  some  six 
years  since.  I did  this,  as  I stated,  to  show  that  I had 
given  much  attention  to  the  subject,  and  went  on  to 
complain  that  in  a paper  which,  as  I thought,  professed 
to  be  a review  of  the  whole  question  of  steamers  for  the 
Ch  innel,  all  the  plans  brought  forward  contained  great 
and,  in  some  respects,  untried  novelties.  I thought  that 
it  should  first  be  shown  that  proper  vessels  built  on 
acknowledged  principles  could  not  be  applied  to  that 
service.  I hope  elsewhere  to  show  that  this  can  be  done. 
I believed  that  in  such  meetings  fair  and  open  criticism 
is  invited,  and  Captain  Dicey  should  not  complain  if 
plans  thus  brought  forward  publicly  are  sometimes 
" picked  to  pieces.” 


Models  of  ships  proposed  for  the  Channel  passage  were 
shown  by  Captain  Peacock  and  by  Mr.  Coryton,  as  well 
as  a number  of  models  lent  by  the  Royal  United  Service 
Institution  illustrative  of  a great  variety  of  forms  of 
native  boats  used  in  the  Indian  Seas  and  in  the  Pacific 
Ocean.  Captain  Peacock’s  plan  was  on  the  model  of  a 
Peruvian  “ balsa,”  and  bad  a double  bottom  or  raft  of 
iron  tubes  under  the  hull,  which  was  supported  above  the 
raft  on  hollow  vertical  cjdmders. 


ANNUAL  mrs  IN ATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  Lon  ion,  W.,  Major-General  Scott,  C.B., 
secretary. 

The  third  meeting  of  the  Committee  on  Scientific 
Inventions  and  New  Discoveries  was  held  on  February 
20th,  i-it  Gore-lodge,  S.W.  The  following  members 
were  present:— Mr.  C.  B.  Vignoles,  F.R  S.,  in  the  chair; 
Mr.  F.  A.  Abel.  F.K.S.  ; f’aptain  Hans  Busk  ; Captain 
II.  Colonib,  R.N. ; Major  W.  Crossman,  Pi.E. ; Dr.  D.  S. 
Ibiee  ; Professor  II.  E.  Roscoe  ; Mr.  C.  W.  Siemens, 
F.R.S.,  D.C.L.  ; Mr.  T.  Sojiwith,  F.R.S. ; Lii-ut.-Col. 
A.  Strange,  F.R.S. ; and  Sir  Charles  Wheatstone,  F.R.S. 
The  committee  considered  the  numerous  applications 
they  had  already  received,  and  adjourned  till  Wednesday, 
the  19th  M irch,  when  they  would  meet  to  inspect  the 
scientific  inventions  and  new  discoveries,  which  are  to 
he  delivered  on  Wednesday,  the  12th  March. 


lI.R.H.  the  Prince  of  Wales  presided,  on  February 
22nil,  at  M irlborough-honse,  over  a meeting  of  Hei’ 
.Majesty’s  Commissioners  for  the  Exhibition  ot  1851. 
['here  were  present:  — II.R.  II.  the  Duke  ot  Edinburgh, 
H.R.H.  the  ITince  Christian,  II.R.H.  the  Duke  of  Cam- 
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bri(]p;e,  H.S.H.  the  Duke  of  Teck,  the  Marquis  of  Ripon, 
the  Marquis  of  Lansdown,  Earl  Granville,  Sir  Thomas 
Bazley,  Sir  William  Anderson,  Sir  T.  M.  Biddulph,  Sir 
Francis  Grant,  Sir  Francis  S mdford,  Mr.  Edf^ar  Bowrinj^, 
Mr.  Cole,  Mr.  Gibson,  Mr.  Hawksley,  Dr.  Playfair,  Mr. 
Thring,  and  Major-General  Scott,  secretary. 

The  second  meeting  of  the  Committee  for  the  Exhibi- 
tion of  “ Wines,  Spirits,  Beer,  and  other  Drinks,  and 
Tobacco,”  was  held  bn  the  18th  instant.  There  were 
present.  Lord  Skelmersdale,  in  the  chair.  Col.  C.  Baring, 
Mr.  H.  Matthiessen,  Mr.  C.  Lombard  de  Luc,  Mr.  M. 
Yeatrnan,  Mr.  C.  H.  Frayser,  Mr.  H.  Browning,  Mr.  J. 
Chambers,  and  Mr.  T.  J.  Barstow,  Lieut.  H.  H.  Cole, 
R.E.,  also  attended,  and  Mr.  E.  J.  Craigie,  deputy-com- 
missioner, who  acted  as  secretary. 


The  second  meeting  of  the  Committee  on  Steel  was 
held  on  February  24th,  in  the  Royal  Commission  Offices, 
Gore-lodge,  S.  W.  There  were  present.  Col.  T.  Inglis,  in 
the  chair,  Mr.  F.  A.  Abel,  F.R.S.,  Mr.  C.  Asprey,  Col. 
A.  Lane-Fox,  F.S.A.,  Mr.  J.  Laiham,  Mr.  J.  Gordon 
Smith,  Captain  A.  C.  Tupper,  F.S.  A.,  Mr.  T.  E.  Vickers, 
and  Mr.  A.  Vickers.  The  committee  considered  the 
applications  which  had  already  been  received,  and  ad- 
journed til  Monday,  the  17th  prc  ximo,  the  day  for  the 
reception  of  steel  goods  being  Monday,  the  lOth 
March,  1873. 

Mr.  T.  Oldham  Barlow,  the  executor  of  John  Phillip, 
E.A.,  is  compiling  a catalogue  of  his  works,  and  wishes 
to  make  it  complete,  as  it  will  assist  in  verifying  the 
pictures.  Many  spurious  paintings  have  been  sold  of 
late  as  his  work.  Mr.  Barlow  will  be  greatly  obliged  to 
owners  of  pictures  by  this  artist  if  they  will  afford  him 
any  assistance,  he  having  lost  trace  of  some  few  of  Mr. 
Phillip’s  works.  He  has  already  a list  of  upwards  of 
250  pictures  by  John  Phillip.  Mr.  Barlow’s  address  is 
St.  Alban’s-road,  Kensington.  This  information  will 
also  greatly  assist  the  exhibition  of  the  works  to  take 
place  this  year  at  the  annual  International  Exhibition. 


Her  Majesty’s  Commissioners  have  appointed  Easter 
Monday  as  the  day  for  opening  the  Exhibition  to  the 
public. 

The  following  latel}'  appeared  in  the  daily  papers  : — 
‘■Sir, — I trust  you  will  allow  me  to  reply  biiefly 
through  your  columns  to  the  numerous  inquiries 
which  I am  receiving  on  the  subject  of  the  Army  and 
Navy  Amateur  Fine  Arts  Exhibition.  The  works  of 
intending  exhibitors  must  be  delivered  at  the  Exhibition, 
free  of  charge,  on  the  24th  March.  The  rules  for  the 
exhibitors,  as  well  as  the  special  labels  to  be  attached  to 
the  works,  may'  be  obtained  on  application  to  the 
secretary.  Annual  International  Exhibitions,  Lppcr 
Kensington-gore,  London.  I should  also  mention  that 
her  Majesty’s  Commissioners  have  kindly  undertaken  to 
frame  temporaiilv  all  works  sent  from  abroad  wliicli 
may'  be  accepted  for  exhibition. — I have  the  honour  to 
be,_  Sir,  your  obedient  servant,  J.  F.  D.  Doxnelly, 
Major,  R.E.,  and  Hon.  Sec.  of  Committee.” 


MINERS’  SAFETY  LAMP. 

A new  safety-lamp  has  been  invented  by  Mr.  William 
Yates,  for  which  he  has  taken  a patent.  He  has 
modified  the  old  lamp  in  the  following  way  : — He  has 
removed  the  wire  gauze  from  that  part  of  it  which 
surrounded  the  flame,  and  replaced  it  by  a strong  lens 
or  bull’s-eye  glass  on  one  side,  and  a silver  reflector  on 
the  otho-r.  The  result  of  this  arrangement  is,  that  his 
lamp  gives  a light  which  he  estimates  at  twenty  times 
that  of  the  old  “ Davy',”  and  sufficient  for  all  necess  iry 
purposes.  By  this  means  the  temptation  to  expose  the 
flame  to  obtain  moi-e  light  is  removed.  He  further  pro- 
vides a check  against  the  practice  of  heating  the  lamp 
by  means  of  the  flame,  for  it  is  placed  so  low  that  it 


cannot  be  made  to  approach  the  gauze  either  by  the 
lireath  or  by  tilting  the  apparatus.  The  lower  portion 
of  the  apparatus,  containing  the  oil  reservoir  and  the 
wick,  which  is  screwed  to  the  part  which  consists  of  the 
gauze  funnel,  the  bull’s-eye,  and  the  reflector,  has  a 
spring-bolt  attached  to  it,  which,  by  means  of  a serrated 
arrangement,  permits  the  screw  to  be  turned,  locking 
the  two  parts  of  the  lamp  together.  The  bolt  is  easily' 
withdrawn  by  another  screw,  but  this  cannot  be  done 
without  at  the  same  withdrawing  the  wick  and 
extinguishing  the  flame,  and  it  thus  becomes  impossible 
to  get  a light'  by  opening  the  lamp.  The  inventor 
claims  thus  to  remedy  the  chief  defects.  The  apparatus 
is  strong,  little  likely  to  get  out  of  order,  and  altogether 
well  adapted  for  the  rough  usuage  to  which  a miner’s 
lamp  is  likely  to  be  exposed.  It  is  more  expensive  than 
the  forms  of  the  lamp  now  in  general  use,  but  Mr.  Yates 
states  that  the  saving  of  oil  eft'ected  by  its  use  will  in  one 
year  pay  the  additional  cost. 


CORRESPOMDSNCE. 


GALVANIC  BATTERIES. 

Sm, — In  my  paper  on  ‘‘  Galvanic  Batteries,”  read  last 
December,  I find  that,  writing  from  memory,  I inad- 
vertently' mentioned  the  name  of  M.  Soret  instead  of 
M.  Rapult. 

M.  Soret  has  published  some  very  valuable  experi- 
ments on  the  relations  of  electricity',  heat,  and  mechanical 
force  ; but  the  particular  experiments  I was  speaking  of 
were  not  his,  but  those  of  M.  Raoult. 

To  prevent  niistakes,  I think  it  right  to  correct  the 
error  into  which  I inadvertently  fell. — Yours,  &c., 

H.  Highto.x. 

I’utney,  Feb.  2G,  18T3. 


GEHEEAL  NOTES. 


The  Petroleum  Trade. — It  is  proposed  to  form  a com- 
pany to  lay  a pipe  from  Petiolia  to  London,  in  the  province 
of  Otifat  io,  Canada,  for  the  conveyance  of  oil,  in  conse  quence 
of  the  difliculfy  experienced  in  obtaining  prompt  deliveries 
by  railway.  As  the  two  places  are  on  a level,  pumps  will 
have  to  be  erected  at  intervals  of  about  10  miles  to  force  the 
oil  into  the  next  pumping  place.  The  distance  to  be  over- 
come is  about  60  miles,  and  the  cost  is  estimated  at  100,000 
dollars. 

Purifying  Water  in  Condensers. — The  steam  con- 
densed frmi  engines  always  contains  fat,  resulting  from  the 
material  used  for  lubricating.  According  to  a French  in- 
vention the  water  of  Condensation  is  collect cd  in  a common 
reservoir,  and  pumped  into  a receptacle  provided  with  a 
powerful  stirriug  apparatus,  consisting’  of  shovels,  Archime- 
dean screw,  &c.  This  receptacle  is  three-fourths  full,  the 
remaining  space  being  filled  with  petroleum  ; the  apparatus 
is  set  in  motion  for  fite  minutes,  the  water  being  allowed 
to  settle  for  fifty-five  minutes.  Five  minutes’  time  is 
suffieieut  to  separate  all  the  fat  which  is  then  contained  in 
the  oil,  and  the  purified  water  can  directly  be  used  again. 
A hundred  p'lunds  of  petroleuui  will  absorb  fifty  pounds  of 
fat ; it  has  then  a specific  gravity  of  0’840,  but  should  be 
renewed  when  presenting  a density  of  0'810.  It  is  subse- 
quently regained  by  distillation. 


NOTICES; 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Fmaiicial 
Officer. 
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KEPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

A Pamphlet  on  Yates’  Patent  Safety  Lamp.  Pre- 
sented by  the  author. 

Statistics  of  New  Zealand  for  1871,  and  the  Agri- 
cultural Statistics  of  the  Colony  in  February,  1872. 
Presented  by  the  Government. 

The  Principles  of  Hydrostatics.  By  Thomas  Webster, 
F.R.S.  Presented  by  the  author. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

March  5. — “ On  Gas-lighting  by  Electricity,  and 
Means  fur  Lighting  and  Extinguishing  Street  and  other 
Lamps.”  By  W.  Lloyd  Wise,  Esq.,  A.I.C.E.,  M.I.M. 
On  this  evening  Capt.  P.  H.  Colomb,  R.N.,  will  preside. 

March  12. — “On  Signalling  at  Sea,  with  special 
reference  to  Signals  of  Distress.”  By  Capt.  Colomr,  R.N 
On  this  evening  Thomas  Brassey,  Esq.,  M.P.,  will  preside. 

March  19. — “ On  Certain  Improvements  in  the  Manu- 
facture of  Printing  Types.”  By  J.  E.  Johnson,  Esq. 

March  26. — “ On  the  Edible  Starches  of  Commerce, 
their  Production  and  Consumption.”  By  P.  L. 
SiMMONDS,  Esq. 

April  2. — “ On  Economy  of  Fuel  for  Domestic 
Purposes.”  By  Capt.  Douglas  Gallon,  C.B.,  F.R.S. 

April  9. — No  Meeting. 

April  16. — “ On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 


INDIA  COMMITTEE. 

A Conference  will  be  held  this  evening  (Friday), 
28th  instant,  at  8 p.m.,  when  a paper  will  be  read 
by  T.  Eogee  Smith,  Esq. , architect,  on  ‘ ‘ Archi- 
tectural Art  in  India.”  James  Fergusson,  Esq., 
D.C.L.,  F.E.S.,  will  preside. 

At  the  Conference  which  will  be  held  on  Friday, 
March  14th,  Egbert  B.  Shaw,  Esq.,  will  read  a 
paper  on  ‘ ‘ The  Commercial  Eolations  of  England 
with  Central  Asia.”  Sir  Henry  Creswicke 
Eawlinson,  F.E.S.,  F.E.G.S.,  will  pireside. 

At  the  Conference  which  will  bo  held  on  Friday, 
March  28th,  W.  T.  Blaneord,  Esq.,  of  the  Indian 
Geological  Survey,  will  read  his  paper  on  “ The 
Mineral  Eesources  of  India.”  Sir  Louis  Mallet, 
C.B.,  Member  of  theCoimcil  of  India,  will  preside. 


CANTOR  LECTURES. 

The  Second  Course  of  these  lectures  is  “ On  the 
Energies  of  the  Imponderables,  with  especial  re- 
ference to  the  Measurement  and  Utilisation  of 
them,”  by  the  Eev.  Arthur  Eigg,  M.A.  The  re- 
maiidng  lectures  will  be  delivered  on  the  following 
evcnhigs,  at  eight  o’clock : — 

Lecture  V. — Monday,  March  3rd,  1873. 

On  the  Energy  of  Electricity,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  it. 


Lecture  YI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII.— Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 


The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thudichum,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


MEETINGS  FOR  THE  ENSUING  "WEEK. 

Mon.  ...society  OF  AETS,  8.  Cantor  Lecture.  Eev.  A. 
Eigg-,  “ On  the  Energies  of  the  Imponderables.” 
Farmers’ Club,  5s.  Mr.  H.  M.  Jenkins,  “ Some  Com- 
parative Results  of  Large  and  Small  Farm  Systems  in 
Providing  Food  for  the  People.”  (Adjourned  dis- 
cussion.) 

Society  of  Engineers,  7g.  Mr.  W.  H.  Fox,  “ Continuous 
Eail-way  Brakes”  (Atmospheric  and  Electric). 

Law  Amendment  Society,  8.  Mr.  W.  F.  S.  Daniel,  “ On 
the  Second  Report  of  the  Judicature  Commission.” 
Royal  United  Service  Institution,  8J.  1.  Mr.  Nathaniel 
Barnaby,  “ Lesson  from  the  Hotspur-Glatton  Experi- 
ment.” 2.  Captain  F.  H.  Poore,  “Target  for  Eye- 
Training  on  board  Ship.” 

London  Institution,  4.  Professor  Duncan,  “ Physical 
Geography.” 

Royal  Institution,  2.  General  Monthly  Meeting. 
Entomological,  7. 

British  Architects,  8. 

Medical,  8. 

Victoria  Institute,  8.  Eev.  G.  W.  Weldon,  “ The  Law  of 
Creation — Unity  of  Plan,  Variety  of  Form.” 

Tues.  ...Royal  Institution,  3.  Prof.  Rutherford,  “Forces  and 
Motions  of  the  Body.” 

Civil  Engineers,  8.  Continued  Discussion  on  “ The 
Standard  Gauge  and  of  the  Metre  Gauge  for  the  State 
Railways  of  India.” 

Pathological,  8. 

Anthropological,  8. 

Biblical  Archaeology,  8J.  Eev.  A.  H.  Sayce,  “Onthe 
Synchronous  History  of  Assyria  and  Babylonia,  tran- 
slated Cuneiform  Inscriptions.” 

Zoological,  83. 

Royal  Colonial  Institute,  8.  1.  Discussion  on  Mr.  J.  G. 

Bouriuot’s  paper  on  ‘‘The  Marine  and  Fisheries  of 
Canada.”  2.  Mr.  W.  Walker,  “ On  the  Position  and 
Prospects  of  the  British  West  Indies.” 

Wed.  ...society  OF  ARTS,  8.  Mr.  W.  Lloyd  Wise,  “ On 
Gas-lightiug  by  Electricity,  and  Means  for  Lighting 
and  Exting'ui.shing  Street  and  other  Lamps.” 
Microscopical,  8.  Mr.  E.  J.  Gayer,  ‘‘Notes  on  the 
Micro-spectroscope  and  Microscope.” 

Pharmaceutical,  8. 

Obstetrical,  8. 

London  Institution,  7.  Lecture  on  “ Music,” 

Tiiurs... Royal,  8.J1. 

Antiquaries,  S-b 

Linnsean,  8.  Mr.  G.  Bentham,  “ On  the  Perigynium  of 
Ca7-ex.” 

Chemical,  8.  1.  Dr.  C.  R A.  Wright,  “ On  the  Action  of 
Hydrochloric  Acid  on  Codeiu.”  2.  Mr.  P.  Hannay, 
‘‘New  Processes  for  Mercm-y  Estimation,  with  some 
Observations  on  Mercm-y  Salts.”  3.  Dr.  T.  E.  Thorpe, 
“ On  a Method  of  Estimating  Nitric  Acid.”  4.  Mr.  F. 
Field,  “ Note  on  the  Action  of  Acetates  upon  Solutions 
of  Plumbic  Salt),  with  Remarks  upon  the  Solubility  of 
Plumbic  Chloride.” 

Royal  Society  Club,  6. 

Royal  Institution,  3.  Mr.  A.  Vernon  Harcom-t,  “ On  the 
Chemistry  of  Coal  and  its  Products.” 

Royal  United  Sei-viee  Institution,  8.  Captain  C.  Jones, 
‘‘  The  Construction  and  Manufacture  of  Rifled  Gims.” 

Fri Geologists’  Association,  8.  1.  Mr.  James  Howell,  “On 

the  Geology  of  Brighton.”  2.  Mr.  John  William 
Wetheiell,  “ On  some  Fossils  from  the  Margate  Chalk.” 
Philological,  8,}. 

Archmological  Institute,  4. 

Royal  Institution,  9.  Mr.  James  Dewar,  “On  the  Tem- 
perature of  the  Sun  and  the  Work  of  Sunlight.” 
Architectui al  Association,  7|.  Mr.  E.  C.  Robins, 
“ Middle-class  Schools  for  Girls.” 

Sat Royal  Botanic,  3J. 

Royal  Institution,  3.  Professor  W.  K.  Clifliord,  “ On  the 
Philosophy  of  the  Pure  Sciences.” 
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All  communications  for  the  Society  should  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.C. 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

Tlie  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Ai-ts  and  Manufactures 
of  the  country  is  now  ready  for  issue,  and  may  he 
had  on  application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
SUlr,  Steel,  and  Carriage-building.  Candidates,  iu 
order  to  obtain  certificates  m any  of  these  subjects, 
must  pass  the  examinations  of  the  Science  and  Art 
Department  in  certain  sciences,  which  are  specified 
in  the  programme  ; and  m addition  to  these,  special 
papers  will  be  set  in  the  technology  of  each  manu- 
facture by  examuiers  aicpointed  by  the  Society  of 
Arts,  and  certificates  of  three  grades  wiU.  be 
awarded: — “Honour's,”  “Advanced,”  and  “ Ele- 
mentary.” 

The  examinations  of  the  Science  and  Ai’t  Depart- 
ment will  be  held  dururg  the  first  three  weeks 
of  May,  the  technological  paper  being  worked  on 
the  evening  of  the  17th  May.  For  the  dates  of  the 
Science  subjects  candidates  are  referred  to  the 
Science  Directory,  pubhshed  by  the  Science  and 
Ai't  Department. 

The  following  Prizes  are  offered  by  the  Soeiety  of 
Arts  in  each  of  the  five  subjects  mentioned  above  ; — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7 . 

To  the  best  candidate  inthe  Elementary  Grade,  £5. 

In  order  that  these  Examinations  may  really  be 
successful  in  ]rromoting  technical  education  in  this 
country,  it  is  desirable  that  encom’agement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Council  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
I by  contributing  to  the  Prize  Fund. 

The  following  special  additional  Prizes  are 
offered : — - 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  £2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — 


A Prize  of £3 

A Prize  of £2 


By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  in  the  Elementary 
Grade,  Manufacture  of  Steel : — ■ 


A Prize  of £5  5 

A Prize  of £3  3 

A Prize  of £2  2 


A letter  has  been  received  from  Colonel  Akroyd, 
M.P.,  promising  to  contribute  £5  in  prizes  when- 
ever Examinations  are  held  m the  Technology  of 
the  Worsted  Manufacture. 

The  Coimcil  beg  to  amiounce  the  foUo'vving  con- 
tributions to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Vintners. . £10  10  0 


Dr.  Grace  Calvert,  F.R.S.  (annual)  ....  5 5 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

It.  L.  Chance,  Esq 5 5 0 


The  Council  invite  the  aid  of  masters  and  man- 
agers m promoting  these  examinations  by  encom'- 
aging  their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts,. 
Adelphi,  London,  W.C. 


PRIZE  FOE  STEEL. 

1 . The  Council  have  resolved  to  award  the  Gold 
Modal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
of  steel  suitable  for  general  engineering  pmposes. 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  with  his 
specimens  a statement  of  the  natm’e  of  the  tests 
he  has  applied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  will  be  submitted  to  tests 
should  the  Council  consider  it  desirable. 

5.  All  persons  using  steel  for  general  enghieer- 
ing  purposes,  who  are  not  manufactm'ers  of  such 
steel,  are  also  invited  to  exhibit  specimens  on  the 
above  terms  and  conditions. 

6.  The  Council  reserve  to  themselves  the  right 
of  withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 
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COMMITTEE  ON  THE  MEANS’OF  PROTECTING  THE 
“ metropolis  against  CONFLAGRAnON. 

Tlie  Committee  met  February  27tb.  Present — 
U.  J.  Kay-Shuttlewortb,  Esq.,  M.P.,  in  the  chair  ; 
Colonel  the  Earl  of  Mountcharles ; Lord  Alfred  S. 
Churchill  ; Major-General  F.  Eardley-Wilmot, 
E.A.,  F.E.S. ; Colonel  F.  Marcus  Beresford,  M.P.  ; 
Mr.  Edwin  Chadwick,  C.B. ; Mr.  Seymour  Teulon; 
and  Mr.  T.  E.  Tufnell.  Mr.  William  Swanton,  of 
the  Metropolitan  Salvage  Corps,  attended  and 
gave  information.  Mr.  Quick  also  attended  and 
gave  further  evidence,  which  will  appear  in  a 
future  Journal. 


PROCEEDINGS  OF  THE  SOCIETY. 


INDIA  COMMITTEE 

A Conference  was  held  on  Friday  evening,  28th 
lilt.,  at  8 p.m.,  James  Fergusson,  Esq.,  D.C.L., 
F.E.S.,  in  the  chair.  The  paper  read  wa.s — • 

AECHITECTUEAL  AET  IN  INDIA. 

By  T.  Roger  Smith,  F.R.I.B.A. 

The  subject  of  this  evening’s  conference,  and 
which  I am  to  have  the  honour  of  introducing  to 
your  notice  is,  as  has  been  announced.  Architec- 
tural Art  in  India.  The  term  Architectural  Art 
has  been  adopted  as  embracing  architecture  viewed 
as  a fine  art ; and  with  it  painting  and  sculpture, 
when  in  the  service  of  architecture — that  is  to  say 
when  employed  in  the  decoration  of  buildings. 
Although  the  limiting  epithet  Modern  was  not 
added,  yet  it  must  be  understood  that  the  archi- 
tectural art  which  has  marked — or  is  to  mark — 
the  period  of  the  British  occupation  of  the  Indian 
peninsula  is  the  main  subject  of  our  investiga- 
tion. Some  reference  to  the  ancient  arcliitecture 
of  the  country  must  necessarily  be  made,  but  it 
will  be  vdth  the  full  recognition  that  I have 
little  or  no  information  on  a subject  which  Mr. 
Fergusson  has  made  his  own,  except  that  which 
has  come  to  me  through  his  publications,  and 
with  the  equally  full  conviction  that  when  your 
desire  to  have  the  ancient  architecture  of  India 
described  in  this  room,  it  will  probably  not  be 
to  myself  th.at  you  will  entrust  the  task. 

Let  us  commence  our  inquiry  by  supposing  for  a 
moment  that  an  accurate  and  critical  European 
observer,  with  an  eye  trained  by  some  study  and 
some  practice  as  an  artist  (especially  if  the  art  ho 
had  studied  has  been  Architecture),  wmre  for  the 
first  time  to  come  in  contact  with  the  architectural 
art  of  India,  having  not  previously  knowm  it  (such 
a case  is  possible) ; and  that  before  him  were  placed 
a large  collection  of  photographs,  plans,  and  views, 
representing  a selection  of  the  pu-ominent  buildings 
from  all  parts  of  the  coimtry,  from  remote  times 
down  to  the  piresent  year ; and  let  us  further 
supipose  this  critical  observer  to  devote  sufficient 
time  to  the  study  of  the  collection  for  him  to  be 
enabled  to  master  the  j)rincipal  features  of  general 
design  and  of  detail  in  all  the  buildings  repre- 


sented; we  should  find  him,  after  his  first  burst 
of  delight  and  astonishment — for  such  a man 
would  be  both  delighted  and  astonished  — 
forming  some  land  of  classification  of  these 
works  of  art.  It  is  not  impossible  that  the 
criterion  he  would  adopt  might  be  the  degree 
in  which  their  aspect  would  be  familiar  to  him ; 
at  any  rate,  such  a criterion  would  be  a very  con- 
venient one  for  our  present  purpose.  On  this 
basis  three  great  groups  would  be  formed — the 
buildings  that  were  entirely  new  and  strange, 
those  with  whose  features  the  critic  had  a partial 
acquaintance — and  those  with  which  he  had,  I 
might  almost  say,  a painful  familiarity.  These 
three  groups  may  be  very  broadly  classed  as 
Hindu,  Mahommedan,  and  European,  and,  as  the 
names  given  to  them  show  at  a glance,  they  re- 
present buildings  erected  under  three  different 
political  conditions  of  the  country. 

The  group  of  altogether  unfamiliar  buildings, 
to  which  we  have  given  for  convenience  the  title 
Hindu,  would  be  a very  large  one ; and  would 
appear  to  any  European  observer  full  of  novelty 
and  full  of  variety.  The  truth  is  that  several 
great  groiqis  and  many  smaller  ones  would  readily 
appear  were  we  to  began  to  classify  these  buildings 
on  any  other  principle  than  that  of  their  total  un- 
likeness to  anything  with  which  Western  experience 
is  familiar. 

Structures  enough  for  exampile,  bearing  the  aspect 
of  petrified  timber  construction,  would  be  found 
to  form  a group  by  themselves ; and  so  on  with 
other  features,  the  groups  being  found  to  coincide 
with  great  divisions  of  race,  territory,  or  creed,  and 
the  buildings  which  form  them  bemg  of  J aina  or 
Buddhist,  or  other  origin,  as  the  case  may  be. 
Almost  universally,  however,  the  absence  of  the 
arch,  the  prominent  introduction  of  the  bracket  to 
some  extent  as  a substitute  for  it,  and  the  profuse 
employment  of  surface  decoration,  might  be  recog- 
nised as  salient  features. 

These  are  the  proper  buildings  of  the  country. 
Many  different  races  have  worked  upon  them,  and, 
closely  examined,  they  will  yield  plenty  of  traces 
of  migrations,  conquests,  changes  of  style,  and 
other  marks  of  difference;  but  still,  the  group  is 
marked  by  certain  broad  characteristics  of  an  un- 
mistakable character,  and  for  our  present  purpose 
the  architecture  indigenous  to  the  soil  may  bo 
considered  as  one  great  style,  which  may  con- 
veniently be  termed  Hindu. 

The  second  division  of  the  photographs  and 
views  we  have  sujiposed  om’  critic  to  examine, 
would  probably  delight  him  to  a higher  degree. 
He  may  have  been  filled  with  admiration  at  the 
hardy  coiu’age  which  has  raised  some  of  the 
domical  structures  of  the  first  family,  and  he 
cannot  have  failed  to  wonder  at  the  vastness  of 
some  of  the  w'orks  undertaken  and  carried  out; 
but  he  will,  as  a European,  have  felt  little  sym- 
pathy with  the  designs  ; and  the  admiration  which 
.some  of  the  details  of  decoration  will  have  received 
will  have  been  extorted  almost  in  spite  of  himself. 
In  the  second  group,  features  which  recall  Constan- 
tinople, Caii'O,  or  Granada,  featiu’cs  derived  from 
the  parent  stem  whence  sprang  the  Gothic  of  Italy, 
France,  and  England,  will  meet  his  eye.  The 
pointed  arch,  although  not  that  of  Western 
Europe,  yet  resembles  it ; the  domes  and  traceried 
grilles  of  Arab  architecture  are  combined  with 
decorations  entirely  Indian,  producing  an  aspect 
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once  familiar  and  strange,  and  one  which  will 
%arm  the  eye.  Here  we  are  on  the  traces  of  a 
conqueror. 

This  group  consists  of  the  buildings  found  in  those 
provinces  where  Mahommedaii  invaders  obtained 
and  kept  supremacy  for  a length  of  time,  and 
I where,  bringing  their  art  with  them,  they  exercised 
it  with  a wise  adaptation  of  their  subsidiary  forms 
to  the  requirements  of  the  climate,  and  a clever 
adoption  of  much  of  the  amazmg  skill  for  surface 
I decoration  which  they  found  ready  to  their  hands. 

I The  Mahommedan  buildings  at  Ahmedabad  are 
the  best  Imown  of  the  group,  and  probably  the 
best  worth  knowmg.  They  have  been  excellently 
illustrated  by  j)hotography,  and  they  include  ex- 
amples of  grace  and  beauty  which  are  hardly  to 

I be  surpassed  in  the  architecture  of  the  West. 

The  remaining  views  of  buildings,  though  of 
very  familiar  aspect,  to  say  the  least  of  it,  will  excite 
less  admiration  in  the  cultivated  and  impartial 
observer  whom  we  have  supposed,  than  the  mos- 
ques and  tombs  of  the  believers  in  the  prophet. 
They  are  motley,  they  are  modern,  they — many  of 
them — make  no  pretention  to  architectm-al  charac- 
ter, and  when  they  do  make  such  pretentions  they 
more  often  than  not  fall  short  of  tlie  apj^arent  aim 
of  then’  designers.  Need  I say  more  to  show  that  I 
am  referring  to  the  builchngs  dating  from  the 
1 1 European  occupation  of  India  ? 
i There  were  many  reasons  why  these  buildings 
']  were  unlikely  to  have  much  merit.  For  long  there 
! was  little  leisure  and  as  little  mclination  to  mdulge 
in  architecture  at  all.  In  the  pressure  of  conquest 
I and  the  hurry  of  newly-established  trading,  such 
' forts  and  barracks  as  could  shelter  and  secure  the 
soldiery,  and  such  rough  buildings  as  would  suffice 
to  hold  the  goods,  were  all  that  was  attempted. 
As  time  went  on  the  Portuguese,  the  Dutch,  and 
: the  English  set  such  fashion  as  there  was  in  the' 
; buildings  of  the  country.  Worse  models  than 
! these  nations  were  building  at  home  could  not  be 
easily  conceived — yet  the  European  buildings  in 
; India  were  worse;  and  perhaps  no  words  can  better 
■ express  the  bathos  to  which  architecture — if  we 
t may  call  it  so — sank  in  India  in  the  early  times  of 
the  British  occupation,  than  to  say  that  it  fell 
short  even  of  our  own  eighteenth  century  work  at 
' home. 

One  ch'cumstance  especially  militated  against 
I improvement,  and  prevented  the  fashions  set  by  the 
Portuguese  (who  seem  rather  to  have  taken  such 
lead  as  was  taken)  from  bemg  improved  upon,  a 
circumstance  which  still  stands  in  the  way  of 
Eurojjean  improvement.  No  Englishman  is  a 
settler  in  India.  We  do  not  transport  ourselves, 
our  houses,  and  om’  modes  of  life  to  that  country. 
jWe  only  go  there  for  a term  of  years,  and  con- 
sequently, looking  upon  the  whole  thing  as 
temporary,  we  put  up  with  that  which  in  a real 
colony  would  soon  be  superseded. 

Better  days,  however,  had  to  come ; and  the  im- 
' iDortance  of  the  Viceroy  and  his  court,  and  of  the 
'provincial  governers,  required  that  some  permanent 
-provision  for  state,  for  the  adinhiistration  of 
justice,  and  for  public  worship  and  public  business, 
‘shordd  be  made.  Accordingly,  m the  capital,  and 
;by  degrees  in  other  great  stations,  buildings  began 
jto  rise  for  civil  purposes,  while  those  for  military 
ipurposes  were  constantly  being  extended  and  im- 
I proved.  Before  we  consider  what  was  done,  or 
I what  might  have  been  done,  it  may  be  worth  while 


to  give  a moment’s  attention  to  the  principles  that 
ought  to  guide  such  work,  and  to  throw  a glance 
on  the  effects  of  conquest  upon  architecture,  not 
only  in  the  history  of  India,  but  in  some  other 
distances  where  the  great  building  races  have  been 
concerned. 

It  may,  I think,  be  fahly  advanced,  that  in  no 
country,  where  there  were  buildings  of  which  we 
have  remains,  has  there  been  a great  political  and 
social  crisis  such  as  an  invasion,  -without  a per- 
ceptible record  being  left  on  the  architecture  of 
the  period  immediately  subsequent  to  the  event. 
In  Great  Britaui,  for  example,  we  have  a sudden 
leap  taken  by  the  architectural  works  of  the  whole 
island  at  the  time  of  the  Norman  Conquest,  and 
the  close  similiarity  of  our  eleventh-centmy 
churches  to  those  of  the  North  of  France,  would 
lead  an  observant  man  to  guess  that  such  an  event 
as  the  Norman  Conquest  had  taken  place,  even 
though  he  had  never  heard  of  it.  The  series  of 
Edwardian  castles  in  Wales  is  another  familiar 
example  of  the  same  thing  ; but  perhaps  the  most 
remarkable  illustrations  of  what  I mean  are  found 
m the  traces  of  Roman  invasion  which  are 
exhibited  in  Rome  herself,  and  in  every  corner  of 
Europe. 

It  is  not  always  the  conquering  nation  which 
imposes  its  architecture  on  the  conquered.  The 
arts  of  Greece  were  so  mfinitoly  superior  to  those 
of  Rome,  that  when  Greece  was  subdued, 
Roman  aid  received  its  first  great  impulse,  and 
took  its  first  great  lesson.  Not  so,  however,  in  the 
case  of  nations  inferior  m ci-vilisation  to  the  Roman. 
Among  them  we  can  trace  the  footprints  of  the 
conquerors  to  the  present  hour.  Just  as  the  aspect 
of  old  moraines  and  ice -worn  rocks  enable  us  with 
certainty  to  point  out  sj)ots  in  the  valleys  of  Wales 
where  glaciers  once  covered  the  now  moss-grown 
rocks ; so  the  straight  roads  and  the  intrenched 
camps  of  the  Roman  still  remam  deeply  cut  upon 
the  face  of  the  country,  to  bear  witness  to  his 
military  occupation  of  Germany,  France,  Britain  ; 
and  his  amphitheatre  and  forum,  his  temple  and 
his  aqueduct,  indicate  to  this  hour  the  spots  where 
a more  permanent  colony  tried  to  pro-vide  itself 
with  the  appliances  inseparable  from  the  Roman 
idea  of  civilised  life.  It  needs  nothing  more  than 
a -visit  to  the  existing  ruins  to  display  to  us  what 
was  the  nature  of  the  Latin  colony  in  such  places 
as  Nismes,  Arles,  or  Orange  in  France;  or 
Wroxeter,  Dorchester,  or  Silchester  in  our  own 
country. 

Now  more  than  one  phase  of  the  history  of  India 
has  a permanent  record  in  the  aspect  of  her  buildings 
and  her  monuments.  The  Mahommedan  invaders 
made  their  mark,  as  has  already  been  observed.  We 
are  ourselves  busily  engaged  at  the  present  lioiu’ 
in  witing  such  a record  on  the  length  and  breadth 
of  the  country ; and  were  the  British  occupation  of 
India  to  terminate  to-morrow,  the  -visible  tokens  of 
it  would  sui’-vive  in  our  canals,  and  our  railways, 
our  j)orts,  and  our  public  buildings,  or,  at  least, 
the  I’emains  of  them  for  centuries  to  come.  It  may 
then  prove  worth  our  while  to  compare  what  has 
been  done  by  other  building  races  in  analogous  cir- 
cumstances with  what  we  are  om-selves  domg  or 
about  to  do  in  India. 

The  custom  of  the  Romans,  in  occupying  com- 
paratively barbarous  countries,  was  to  transport 
their  architecture  with  very  small  variation,  if  any, 
to  the  new  spot.  The  Mahommedan  conquerors  of 
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India  did  not  pursue  precisely  the  same  course, 
the  principal  reason  being  that  they  settled  among 
people  of  a high,  and,  to  some  extent,  a kindred 
civilisation.  To  a highly  artistic  race  the  due 
design  and  suitable  enrichment  of  such  buildmgs 
as  are  devoted  to  public  worship  and  public  state, 
and  very  often  to  public  bmial,  becomes  a matter 
of  great  importance  ; and  the  elegance  and  adorn- 
ment of  their  dwellings  is  attended  to  as  a matter 
of  course.  In  the  Mahommedan  races  artistic 
instincts  were  very  strong;  and  what  I have  called 
the  architectural  arts  were,  without  doubt,  forced 
into  great  activity  among  them  by  the  circumstance 
that  plastic  and  pictoiial  art  were,  to  so  large  an 
extent,  forbidden  pleasures.  Full  as  they  were  of 
artistic  sympathies  and  powers,  hindered  by  the  pro- 
hibition of  the  Koran  from  indulging  in  the  enj  oyment 
of  arts  of  which  the  representation  of  the  human 
form  is  the  highest  development,  architecture 
and  that  style  of  decoration  which  we  do  not  call 
arabesque,  but  whicKhas  a better  right  to  the  title 
than  the  Italian  worli  which  is  usually  so  designated, 
were  to  them  the  sole  outlet  for  their  imaginative 
and  creative  power.  This,  perhaps,  is  one  reason 
why,  from  Spain  to  India,  Saracenic  arcliitecture 
presents  so  much  that  is  charming  and  powerful. 
When  these  people  came  to  occupy  large  portions 
of  India,  however,  they  found  existing  an  archi- 
tecture, and  a power  of  decorative  carving,  which 
were  very  far  from  contemptible,  and  they  pro- 
ceeded to  incorporate  many  features  of  this  national 
art  with  their  own  ; and  the  very  remarkable  and 
beautiful  buildings  which  resulted  may  be  taken  as 
an  example  of  that  which,  under  the  circumstances 
of  invasion  and  permanent  occupation,  not  -\\dthoiit 
proselytism,  a highly  develoqied  artistic  instinct  was 
led  to  do. 

The  stylo  of  these  works  is  essentially  and  un- 
mistakably Saracenic ; there  is  no  room  for  doubt 
about  this.  Their  detail  varies,  however,  consider- 
ably from  that  displa^^ed  in  Saracenic  works  in 
other  countries,  in  Austria  or  in  Spain,  for  example. 

Now  here  we  seem  to  have  a guiding  princiido 
expressed  very  clearly.  The  leading  features  of  the 
style  of  the  conquering  race  have  been  retained ; 
but  at  the  same  time  its  details  have  been  largely 
modified  to  suit  the  materials,  the  designers  and 
the  workmen  obtainable,  and  the  circumstances  of 
the  climate  or  countiy. 

It  is  hard  to  say  what  an  English  architect  of 
the  time  when  we  fii'st  began  to  build  in  India 
would  have  had  to  fall  back  upon  as  the  national 
English  style  ; and  difficult  to  see,  therefore,  what 
art,  meriting  the  name,  ought  to  have  been  trans- 
planted to  India  had  we  from  the  first  dcsii’ed  to 
establish  there  buildings  of  architectural  preten- 
sion. In  fact,  we  acted  veiy  much  as  the  Romans 
acted : we  built  in  India  very  much  as  wo  were 
building  at  home.  And  at  the  time  when  this 
woik  was  begun  we  were  building  here,  and  conse- 
quently built  there, in  an  entirely  inartistic  fashion; 
now,  however,  that  attention  has  been  pretty 
generally  awakened  here  to  the  claims  of  architec- 
ture as  a fine  art,  the  question  has  2>resentcd  itself 
for  solution  again — what  sort  of  architecture  ought 
we  to  employ  in  India  ? 

In  reply  to  this  question  I believe  that  the 
exaiiqjles  I have  quoted  will  sufficiently  indicate 
the  natural  course.  We  ought,  like  the  Romans  and 
the  Mahomnicdans,  to  take  our  national  style  with 
us,  but  being  strangers,  as  the  Romans  were,  rather 


thansemi-colonistslike  the  Mahommedans,  we  shall 
bo  likely  to  succeed  best  if  we  are  not  too  anxious 
to  incorporate  much  of  the  art  or  style  of  the 
country  with  our  own. 

We  are,  however,  met,  if  we  strive  to  apply  this 
principle  to  practice,  by  the  difficulty  of  defining  i 
what  oui'  present  national  style  really  is  ; nay,  at  | 
the  present  day  it  becomes  dangerous  to  assert  that 
we  possess  such  a thing,  and  I,  for  one,  am  not 
going  to  venture  far,  at  least  within  these  walls, 
into  a vexed  controversy  on  this  point.  On  a broad 
and  general  view  of  the  aspect  of  Europe  we  may 
at  least  admit  that  there  is  a recognised  modem 
European  architecture  about  which  we  may  be 
tolerably  certain;  and  while  it  is  difficult,  and 
perhaps  unnecessary,  to  lay  down  the  rule  that 
our  work  in  India  ought  to  be  Engbsh,  there  could 
not,  I should  have  thought,  be  much  hesitation 
in  admitting  that  it  ought  to  be  at  least  European, 
and  in  defining  sufficiently  for  practical  pur- 
poses what  European  architecture  means.  A 
different  opinion  has,  however,  been  held,  and  the 
propriety  of  buildings  for  European  use  in  India 
being  even  European  in  character  is  so  far  from  com- 
manding general  assent,  that  I find  in  a report  of 
a lecture  on  architecture,  debvered  by  Lord 
Napier,  the  conclusion  arrived  at  that  the  Govern- 
ment of  India  would  do  well  to  consider  whether 
the  Mussulman  forms  might  not  be  adopted 
generally  as  the  official  style  of  architecture.  This 
is  a fundamental  point  of  the  utmost  importance 
to  the  discussion  of  the  whole  question,  and  it  is 
worth  while  to  endeavour  to  arrive  at  a sound  con- 
clusion upon  it,  limiting  our  inquiry  strictly  to 
buildings  which  are  intended  for  European  pur- 
poses. 

In  occupying  India  we  have  not  become  colonists : 
we  have  remained  conquerors.  We  have  not  sought 
to  divest  ourselves  of  our  national  habits,  or 
manners,  dress,  or  laws,  even  when  convenience 
would  have  been  consulted  bj^  so  doing.  The 
broadcloth  of  the  civilian,  and  the  gold  lace  and 
e^^iaulettes  of  the  soldier,  are  eminently  unsuited  to 
tropical  climates,  where  the  natives,  when  they 
dress  at  all,  wear  cotton  or  cambric.  But  it  is 
because  they  are  intimately  associated  with  English- 
men, as  such,  that  custom  has  decreed  the  retention 
of  these  things.  We  administer  justice,  not 
tyranny,  in  India ; and  yet,  probably,  a high- 
handed rule  like  that  of  an  Oriental  monarch  would 
suit  the  difficulties  of  our  case  and  the  temper  of 
the  native  mind  better  than  oui-  fair  but  foreign 
methods  of  dealing  with  government  and  law.  i 
Even  our  language  is  imposed  bj"  us  on  the  courts  i 
of  law ; and  Eurofican  fashions,  notions,  and  i 
2>rinciples  arc  stubbornly  kept  uj>  in  many  cases,  1 
in  which,  if  convenience  alone  were  consulted,  an  j 
entire  change  would  be  made.  Now,  why  should  i 
our  architecture  be  an  exception  to  this  rule?  We  o 
go  to  India,  Europeans  with  pale  faces,  a strange 
tongue,  and  unfamiliar  customs ; and  our  jDOsition 
as  the  foreign  governing  race,  and  as  a race  which 
does  not  settle  in  the  country,  and  intermari’y  | 
with  the  natives,  but  wliich  has  its  home  far  away 
over  the  seas  and  retains  all  its  personal  relations  i 
with  that  home,  makes  such  a course  of  conduct 
reasonable — in  fact,  inevitable.  Let  us,  then,  for 
consistency’s  sake,  be  European  in  our  art ; for 
art,  if  it  be  true,  is  an  expression  of  national 
individuality  more  intense  and  more  truthful  than  ' 
custom,  fashion,  or  government.  In  the  stub- 
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bomncss  with  which  we  retain  our  nationality 
we  resemble  the  Romans.  They  unquestionably 
not  only  cut  their  roads  and  pitched  their 
camps  in  Roman  fashion,  but  put  up  Roman 
buildings  wherever  they  had  occasion  to  build; 
and  the  remaining  fragments  of  those  buildings 
testify  that  the  Roman  governor  of  a province  in 
Gaid  or  Britain  continued  to  be  as  intensely  Roman 
in  his  exile  as  the  English  collector  remains  British 
to  the  backbone  in  the  heart  of  India. 

The  reasons  advanced  in  favour  of  the  adoption 
of  the  Mahommedan  style,  or  of  one  of  the  phases 
of  Hindu  architecture,  are,  I think,  these: — first,  it 
is  said  that  it  is  suited  to  the  climate  ; secondly, 
that  the  natives  can  do  it ; and,  lastly,  that  it  is, 
or  can  be,  very  beautiful.  The  princiiral  and  a 
sufficient  answer,  of  course,  is,  that  it  may  be  all 
these,  but  that  it  is  not  European,  far  less  British. 
In  addition  to  this,  however,  a good  answer  can 
be  brought  to  each  of  the  lines  of  argument  which 
I have  briefly  summarised. 

Of  the  three  reasons  alluded  to,  by  far  the  most 
powerful  is  the  one  placed  first,  namely,  that 
Indian  architecture,  whether  Mahommedan  or 
Hindu,  is  the  offsprnig  of  the  climate,  and,  as 
such,  better  fitted  than  anything  we  can  import  to 
the  circumstances  of  the  country.  Very  true,  but 
so  is  Indian  food,  Indian  dress,  Indian  living, 
Indian  administration.  They  are  all  the  offspring 
of  the  climate,  yet  we  cling,  and  very  naturally 
cling,  to  the  food,  the  dress,  the  manners,  and 
the  principles  of  governing  to  which  we  are  ac- 
customed ; although,  while  we  retain  them  in 
principle,  we  are  not  unwilling  to  make  such  vari- 
ations in  detail  as  will  tend  to  diminish  some  of 
the  inconvenience  experienced  in  consequence  of 
the  peculiarity  of  the  climate,  country,  and 
entf)ura(/e.  Now,  if  it  had  turned  out  that  no 
architecture  to  which  wo  are  accustomed  m Eng- 
land, or,  at  least,  no  architecture  which  we  shoidd 
see  in  England  without  any  sense  of  its  being 
strange,  could  be  eni])loj'ed  in  a tropical  climate, 
the  case  would  be  a very  difficult  one  to  deal  with ; 
but  if  it  can  be  not  only  argued  biit  shown  by 
exjrerience  that  birildings  which  wmdd  not  look 
out  of  })lace  in  England  can  be  erected  in  India, 
and  will  bo  found  perfectly  suitable  for  us,  then 
wc  may,  without  hesitation,  allow  the  preponder- 
ating weight  of  the  arguments  in  favour  of  giving 
a European  aspect  to  our  art  to  outweigh  what- 
ever can  be  urged  in  favour  of  Oriental  architec- 
ture for  Europeans  on  the  score  of  its  being  the 
art  of  the  country ; leaving  the  question  of  en- 
couraging the  art  of  the  country,  in  those  cases 
where  the  building  is  to  be  devoted  to  the  use  of 
the  natives  of  the  country,  to  stand  on  its  own 
merits. 

The  second  reason  for  employing  the  styles  of 
the  country,  namely,  that  the  natives  can  design 
and  build  in  them,  is  answered  by  the  fact  that  the 
natives  will  not  be  employed.  The  buildings  wliicli 
are  built  for  Eui’opean  use,  and  with  European 
funds  in  India,  have  been  invariably  built  under 
Em-opean  superintendence  and  from  European 
designs,  and  always  will  be  ; and,  though  the 
artificers  employed  may  be  natives,  yet  that  docs 
not  make  the  buildings  native  works,  any  more  than 
the  printing  in  Calcutta  of  an  English  book  by 
Hindu  compositors  and  pressmen  makes  it  a Hindu 
book.  The  designs  of  these  buildings  may,  however, 
it  is  said,  be  fiu-nished  in  the  native  style  by 


European  architects  who  are  skilled  enough  to 
work  in  exotic  European  styles.  It  maybe  so,  and 
I desire  to  use  guarded  language,  because  I 
know  the  attempt  has  been  made  by  architects  of 
sldll ; but  I beg  very  respectfrdly,  but  most  de- 
cidedly, to  express  my  doubt  as  to  the  possibility  of 
such  a feat  being  often  accomplished  satisfactoiRy. 
To  master  a stylo  of  architecture  so  as  to  work  in 
it  respectably  has  hitherto  not  been  accomplished 
i by  the  unaided  exertions  of  one  or  two  minds,  but 
by  the  conemrent  power  of  many.  Perhaps  I may 
be  met  with  a reference  to  Pugin  as  a man  who 
accomplished  a revival  by  his  o^vn  personal  powers. 
But  Pugin  was  only  the  most  conspicuous  of  a 
large  school ; but  for  the  literary  labours  of  Sir 
Walter  Scott,  the  antiquarian  labours  of  Ricknran, 
and  the  concurrence  of  many  other  minds  working 
with  him  and  around  him,  Pugin  would  not  have 
accomplished  half  of  what  he  did ; and  in  Pugin 
wo  only  see  the  foremost  man  of  an  enthusiastic 
band,  stimulated  by  religious  and  artistic  zeal,  and 
going  along  with  a rising  tide  of  j^ubHc  feeling. 
And,  after  all,  the  Gothic  revival  was  but  a restora- 
tion to  use  among  us  of  models  and  principles 
which,  if  disused,  had  never  passed  out  of  sight  or 
lost  their  hold  upon  the  aft'ections  of  Englishmen. 
It  is  a far  harder  intellectual  and  artistic  feat  when 
a European  is  asked  to  take  such  information  as 
the  labours  of  Mr.  Fergusson  have  placed  at  our- 
disposal,  and  such  photographs  and  casts  as  have 
come  to  this  country,  and  to  make  the  attempt  to 
imbue  his  Westein  mmd  with  Oriental  feeling  as 
well  as  learning,  and  is  told  to  work  out  under 
those  conditions  a buildhrg  for  European  occu- 
pation which  shall  not  be  Euroi^ean.  Believe  me, 
gentlemen,  the  best  artist  at  his  best  can  but  take 
the  highest  place  among  his  peers  ; he  is,  in  his 
taste,  his  sympathies,  and  his  style,  the  exponent 
of  the  feelings  of  his  race,  his  time,  his  school. 
Raftaelle  was  only  the  most  noble  Rouiarr  of  the 
Roman  school.  Titian  was  the  most  intensely 
Venetian  of  the  painters  of  Venice.  Velasquez 
and  Murillo  are  unmistakably  Spanish ; and 
Albert  Diner  as  unmistakably  German.  True  art 
is  a very  national  affair,  tinged  most  strongly  by 
the  national  jieculiarities  of  the  time,  the  place,  and 
the  people  among  whom  the  artist  learns  his  art 
and  gets  his  insphation ; and  though  you  may 
' obtain  a cold,  formal,  lifeless  design,  with  horse- 
shoe arches,  and  surface  carving,  and  may  carry 
' it  out,  you  will  not  easily  get  buildings  possessing 
I real  merit  in  this  way.  It  is  difficult  to  speak 
j ciitically  of  such  experiments  as  have  been  tried  in 
India  without  having  seen  them,  which  I have  not, 

: but  the  accounts  which  I have  received  of  the  re- 
j suits  of  the  attempt  fully  well  bear  out  what  I have 
advanced,  so  far  as  they  go ; and  if  Mr.  Emerson’s 
I attractive  design  for  the  Mahommedan  university 
at  Allahabad  be  quoted  as  an  cxceirtion,  I am 
I inclined  rather  to  claim  it  as  the  exception  which 
proves  the  rule,  than  to  admit  that  it  destroys  my 
position. 

Lastly,  the  beauty  of  the  best  ancient  examples 
is  urged  in  favour  of  our  adoption  of  some  native 
style  of  arcliitecture  for  our  buildings  in  India. 
This  agument  would  have  great  weight  if  it  were 
impossible  to  jirovide  anything  beautiful  that  would 
also  be  European,  or  if  we  were  permitted  to  hope 
that  an  Oriental  building,  designed  even  by  the 
best  European  wilhng  to  undertake  it,  and  carried 
out  either  by  the  Public  Works  Department  of 
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India,  or  by  any  other  agency,  could  hope  to 
obtain  a shred  of  that  beauty  which  the  Mahom- 
medan,  Jaina,  and  Hindu  works — the  offspring  of 
Oriental  minds,  carried  out  by  Oriental  hands, 
under  Oriental  superintendence,  and  with  an 
Oriental  lavishness  of  expenditure  and  amplitude 
of  leisure,  luidoubtedly  possess.  Though  our 
buildings  in  India  can  never  be  cheap,  there  will 
never  be  unlimited  funds  at  command  for  them, 
still  less  imlimited  time.  They  are  wanted 
promptly,  and  for  a definite  or  an  approximately 
definite  cost ; and  this  circumstance  is  quite  suf- 
ficient to  exclude  those  Eastern  styles  which  could 
only  be  obtained  in  perfection  by  putting  the  work 
into  the  hands  of  .an  Eastern  architect,  and  giving 
him  his  whole  lifetime  to  work  m,  and  a bottom- 
less purse  to  draw  from. 

If,  then,  I have  at  all  carried  j^u  with  lue,  you 
will,  I hope,  be  prepared  to  concede  that  the  right 
thing  m designing  and  executing  our  buildings  is 
that  they  should  be  English  if  possible  ; or,  if  not, 
at  any  rate  European  in  their  aspect  and  general 
design,  with  such  modifications  as  the  climate,  the 
materials,  the  power  and  training  of  the  workmen, 
and  other  local  circumstances  render  necessary. 

This  being  so,  we  must  frankly  admit  that  the 
style  native  to  England — English  Gothic — is  not 
fitted  to  be  transferred  to  India  without  large 
modification.  All  its  forms  are  designed  to 
be  seen  by  a horizontal  and  a faint  light.  It 
is  essentially  fitted  to  a cold,  damp  climate ; and 
while  on  the  one  hand  its  characteristics  would 
require  many  alterations  in  order  to  cope  with  the 
glare  of  Indian  sunshine,  on  the  other  hand  its 
provisions  for  carrying  off  the  gentle  showers,  or 
even  the  steady  downpour  of  an  English  wet  day, 
would  prove  quite  inadequate  to  cope  with  the 
torrential  rains  of  a tropical  storm. 

We  have  a second  style,  which  has  become 
naturalised  in  England,  and  which  has  obtained  a 
hold  little,  if  at  all,  less  strong  than  that  of 
English  Gothic — I refer  to  the  architecture  -which 
is  now  oft  ia  broadly  termed  classic,  but  for  which 
Italian  rtinnissanca  is  a more  appropriate  and 
correct  definition.  This  is  the  style  of  Wren’s 
churches  and  cathedrals,  of  Whitohall-chapel,  of 
Somerset-house,  of  the  Pall-mall  club-houses. 
This,  as  you  of  course  know,  is  the  architecture  of 
the  ancient  Romans,  revived  .and  adapted  to 
modern  uses  by  the  Italians  of  the  16th  century. 
The  Italian  models  were  again  modified  to  a certam 
limited  extent  by  those  architects  who  have  best 
followed  them  in  this  country,  in  order  to  suit  our 
climate  and  conditions  of  life.  Now,  in  m.any 
respects  the  adoption  for  India  of  renaissance  archi- 
tecture, as  practised  in  England,  would  be  less  im- 
practicable than  the  adoiDtion  of  English  Gothic. 
The  style  took  its  rise  in  a sunshiny  country,  and 
though  all  the  changes  we  have  m.ade  in  it  have 
been  introduced  with  a -view  to  fit  it  for  use  in  a 
colder  climate  than  th.at  of  the  land  of  its  birth, 
still  those  changes  have  not  been  many  nor  great. 
Somerset-house  might  be  copied  in  Calcutta  with- 
out the  attempt  being  wildly  and  utterly  un- 
iiitable. 

The  circumstance  that  the  heat  and  the  light 
arc  so  intense  in  India  will  always  occasion  many 
variations  in  the  buildings,  either  Gothic  or  classic, 
wbioh  we  put  up.  The  windows  will  invarialjly 
become  smaller  and  fewer,  or,  if  they  remain  large 
and  open,  must  be  screened  by  external  shelter. 


The  walls  -will  become  so  thick  as  to  occasion  the 
disuse  of  the  buttress  in  all  Gothic  structures,  the 
roof  will  be  flattened,  and  the  exclusive  use  of  the 
horizontal  cornice  will  be  encouraged. 

The  moment  these  changes  are  proposed  in  a 
Gothic  structure,  the  Gothic  of  Italy  and  the  south 
of  Prance — countries  whose  sub-tropical  heat  is  not 
unknoAvn — is  recalled  to  the  memory;  and  when 
they  are  made  in  a classic  design,  the  Italian  re- 
naissance architecture,  as  practised  in  the  sunny 
streets  of  the  cities  whence  it  started  to  over-run 
Europe,  presents  itself  as  the  true  model. 

This  then  is  the  point  at  which  we  have  arrived. 
We  can  find  in  the  south  of  Europe  models  which 
are  essentially  fitted  for  use  as  guides  m designing 
buildings  for  hot  climates,  and  these  models  are 
unmistakably  European.  Are  they  so  different 
from  English  examples  as  to  be  unsuited  for  the 
purpose  ? I answer,  unquestionably  no.  The 
Gothic  buildings  of  the  South  are,  it  is  true,  dif- 
ferent from  our  own  Gothic  in  many  particulars, 
but  that  circumstance  has  not  prevented  them  from 
becoming  the  models  on  which  in  the  present  day 
a very  large  proportion  of  buildings  in  the  pomted 
or  Gothic  style  of  architecture  are  based.  An 
Englishman  will,  at  least,  recognise  in  Italian 
Gothic,  or  the  Gothic  of  Southern  France,  the  proto- 
type of  what  he  had  seen  in  course  of  erection  at 
his  university  or  in  his  city ; so  that  the  very  jihase  of 
Gothic  most  in  rise  here  at  the  present  day  borders 
closely  upon  that  which  most  appropriately  lends 
itself  to  the  requii'ements  of  India. 

In  the  case  of  renaissance  work  there  is  even  less 
difference  between  the  aspect  of  the  buildings  of 
South  Italy  and  that  with  which  we  are  familiar 
under  the  general  name  of  classic,  than  between 
the  two  families  of  Gothic  to  which  we  have  re- 
ferred. The  open  loggia,  a feature  as  fitted  for 
use  in  India  as  in  Italy,  though  almost  unknown 
in  England,  is  so  essentially  consistent  with  those 
features  which  we  have  adopted,  that  its  use  involves 
nothing  startling  to  the  English  eye ; and  the 
method  by  which  Italian  architects  sought  to  give 
dignity  to  their  buildings,  at  the  same  time  that 
they  suited  them  to  the  climate  by  reducing  the 
window- openings  to  a minimum,  has  been  copied 
in  our  own  metroj^olis  by  Barry,  whose  Reform 
Club  has  openings,  the  proportionate  size  of  which 
is  far  better  suited  to  a tropical  glare  than  to 
London  smoke  and  fog. 

One  feature  which  English  architects  left  behmd 
when  they  tr.ansported  Italian  renaissance  to  this 
countiy  ought  not  to  be  neglected  ui  transferring* 
it  to  British  India.  This  featm’e  is  the  beautiful 
internal  quadrangle  or  cortile,  which  is  the  direct 
lineal  descendant  of  the  atrium  of  a Roman  house, 
and  corresponds  closely  with  the  courtyard  of  the 
dwellings  and  j^alaces  of  almost  all  Oriental  cities. 
Of  the  beautj^,  the  coolness,  .and  the  comfort  to  be 
found  in  a cortile,  Italy  offers  endless  examples, 
perfectly  worked  out,  .and  Anglo-Indian  buildings 
afford  not  mfrequent  opportunities  of  making  use 
of  them  ; yet  the  cortile  is  rare,  if  not  unlmo-vvn, 
in  the  arrangement  of  those  buildings. 

If  now,  having  arrived  at  some  idea  of  what  we 
might  reason.ably  do  in  designing  important 
buildings  for  India,  we  tmai  for  a moment  to 
what  was  done,  wo  find  that  the  fashions  of 
building  at  home  have  been  usu.ally  reflected,  only 
in  ,a  distorting  mu'ror,  in  India.  To  borrow  a 
sentence  or  two  from  a lectiu’c  delivered  by 
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Sir  Bartle  Frero,  in  1870,  at  the  Architectural 
Museum,*  “It  is  difficult  to  describe  the  general 
character  of  our  early  Anglo-Indian  architecture; 
its  only  characteristic  was  extreme  broadness — an 
utter  absence  of  anything  Hke  distinctive  features. 
This  is  only  to  be  accounted  for  by  the  fact  that  we 
sent  forth  oin-  representatives  to  receive  and 
acquire  the  Indian  enipii'e  at  about  the  same  time 
as  we  were  building  Red  Lion-square,  and  the 
acres  and  miles  of  featureless  streets,  roads,  and 
squares,  and  the  nightmare  churches,  so  unhke 
anythmg  which  is  dreamt  of  as  a church,  whether 
in  a town  or  a country  village.  Our  ancestors  in 
consequence  left  no  good  architecture  behind  them 
in  India.  An  ordinary  Indian  station  ” — I am 
still  quoting  Sir  Bartle  Frere;  I should  not  have 
myself  ventured  on  so  irreverent  a simile — “ an 
ordinary  Indian  station  is  as  nearly  as  possible  like 
a nightmare  of  umbrellas  in  bricks  and  mortar. 
Be  the  materials  bricks,  stone,  or  timber,  they  are 
put  together  so  as  to  afford  shade  and  shelter,  and 
nothing  else.”  Of  Calcutta,  the  so-called  City  of 
Palaces,  which  includes  some  buildings  of  which 
other  writers  speak  with  considerable  respect,  Su’ 
Bartle  Frere  observes  “ the  palaces  of  Calcutta 
are  pialaces  of  brick  and  stucco,  built  on  a founda- 
tion very  much  resembling  that  of  our  own  good 
town  of  Sheerness.  A hundred  years  hence  the 
English  people  will  not  look  ^vith  great  pride  on 
the  City  of  Palaces,  for  the  materials  employed 
are  not  such  as  any  architect  would  use  for  archi- 
tecture of  a high  order  or  intended  for  posterity.” 

‘ The  whole  of  what  the  English  government  has 
done  for  the  adornment  of  the  capital  of  India 
may  be  summed  up,”  adds  this  experienced  and 
cultivated  observer,  “by  saymg  that  very  few 
public  buildings  have  been  erected  which  would 
be  considered  in  any  small  seaport  town  in  this 
country  to  be  above  ordinary  merit.” 

This  will  be  probably  admitted  to  be  a not  over- 
drawn picture ; and  looking  at  tlie  circumstances 
of  England  at  the  time  when  this  work  received 
its  initiative,  and,  we  must  add,  at  the  method 
which  has  been  pursued  in  carrying  it  on,  it  is  not 
easy  to  see  how  it  shoxdd  have  been  otherwise. 
Of  the  two  national  styles  I have  referred  to,  and 
which  are  now  j)ractised  together,  to  the  no  small 
disturbance  of  our  architectural  peace,  neither  was 
at  the  moment  available.  Grothi.c,  though  not  a 
forgotten,  was  a disused  manner  of  building.  Even 
at  homo  those  works  of  the  end  of  the  eighteenth 
and  begriming  of  the  nineteenth  century  which 
were  called  Gothic  were  extremely  defective,  and  no 
means  existed  of  providing  anything  better  than  a 
most  rudimentary  and  imperfect  attempt  at  a Gothic 
design  for  India,  as  Calcutta  Cathedral  can  testify. 
Italian  renaissance,  though  less  completely  dis- 
used, was  under  a cloud ; the  designs  of  the  time 
in  that  style  were  very  weak  or  very  extreme,  and 
such  examples  as  were  put  up  in  the  earlier  days 
of  building  m India  were  no  improvement  on  then- 
prototypes.  The  healthiest  architecture  of  the 
day  was,  perhaps,  the  lingering  remnant  of  a 
manner  of  bi.ulding  which  had  produced  lofty, 
square,  brick  - built  comitry  houses,  full  of 
tall  windows,  excellently  well  fitted  for  Eng- 
lish use,  but  quite  out  of  the  question  as  Indian 
models. 


* Building  News,  June  7tli,  1870. 


The  first  artistic  effort  which  emerged  from  the 
general  low  level  to  which  architectui’al  art  in 
England  had  sunk  in  the  eighteenth  century,  was 
what  is  termed  the  Greek  revival.  I am  not  going 
to  ask  you  to  travel  over  that  chapter  in  our  art 
history  with  me,  though  it  is  one  not  without 
interest  at  the  proper  time  and  place,  and  not 
without  instruction ; but  it  will  suffice  here  to  say 
that  when  the  political  independence  of  Greece 
became  a prominent  idea  in  European  minds ; 
when  the  Elgm  marbles,  and  the  labours  of  Stuart 
and  Revett,  and  the  Dilettante  Society,  woke  all 
cultivated  English  taste  to  a sense  of  the  exquisite 
beauty  of  Greek  art,  all  our  architecture  ; as  well 
as  our  furniture  and  our  decorations,  became  for 
a time,  revived  Greek.  We  built  Greek  chm-ches, 
Greek  opera  houses,  Greek  museums,  Greek  banks, 
and  even  Greek  taverns,  and  we  built  little  else. 
It  is  not,  therefore,  surprising  that  the  influence 
at  work  at  home  was  felt  in  India,  the  more  so 
that  the  Greek  enthusiasm  took  very  strong 
hold  of  the  Scotch  mind,  and  India  was  for 
long  (if  it  be  not  still)  a kind  of  suburb  of 
Edinbm-gh. 

Now,  it  is  quite  possible  that  the  Greek  move- 
ment might  have  prospered  in  India,  and  might 
have  prospered  at  home.  There  is  one  living 
architect  of  genius,  Mr.  Thompson,  who,  by  his 
works,  is  even  now  showing  that  Greek  art, 
properly  used,  can  be  applied  with  success  to 
the  buildings  required  for  ordinary  use  in  Glasgow 
at  the  present  day  ; but  no  one  so  practical  as  Mr. 
Thompson  was  at  work  on  the  problem  in  India, 
or  indeed  in  England,  and  the  result  was  that  such 
buildings  as  were  erected  in  the  Anglo-Greek 
character  were,  so  far  as  report  and  representations 
can  guide  us — for  my  own  observation  of  them 
has  been  almost  limited  to  the  Town-Hall  of 
Bombay — are  as  gloomy  and  inappropriate,  and 
un-Greek  (to  coin  a word  for  the  occasion)  as 
similar  buildings  at  home,  which  is  saying  a good 
deal. 

The  mode  in  which  public  works  were  done  was, 
it  has  been  observed,  very  detrimental  to  theii' 
chances  of  obtaming  artistic  merit.  All  public 
works  (and  till  lately  most  buildings  of  any  pre- 
tension have  been  public  works)  have  been  designed 
and  carried  out  bymilitaxy  men,  whose  education  as 
engineers  has,  perhaps,  requiredthem,  in  addition  to 
learning  military  engineering  and  regimental  duty, 
to  become  acquainted  xvith  the  rudiments  of  architec- 
tural drawmg  and  of  construction ; but  has  seldom 
allowed  them  leisure  to  pursue  those  arts  so  ener- 
getically, or  with  such  undivided  attention,  as  to 
make  them  great  architects.  Far  be  it  from  me 
to  assert  that  there  are  no  engineer  officers  who 
have  a claim  to  distinction  as  architects.  The  works 
of  such  men  as  Captam  Fowke  and  General  Scott  in 
England,  or  Colonel  Wilkins  and  Colonel  Fuller 
in  Bombay,  are  sufficient  evidence  to  the  contrary; 
but  I do  assert  that  these  are  exceptions,  and  that 
it  is  not  the  way  to  get  good  architecture  when 
yoxi  select  your  architect,  not  because  he  has 
studied  architecture  as  his  principal  pursuit,  but 
because  he  has  studied  it  as  a supplementary 
study,  and  in  subordination,  after  such  difficult 
sciences  as  military  engineering,  artillery,  and  for- 
tification. It  must  be  admitted,  lookmg  fairly 
at  the  very  great  difficxdties  of  the  situation,  that 
the  works  which  have  been  designed  and  executed 
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by  engineer  officers  thrown  on  their  own  resources, 
far  from  books  of  reference,  skilled  assistants,  or 
available  examples,  are  infinitely  creditable  to 
their  energy,  skill,  and  resource ; but  the  merit  of 
these  buildings  as  works  of  art  has  unquestionably 
suffered  immensely  from  the  fact  that  very  few  of 
their  designers  were  architects. 

With  the  great  changes  in  India  which  followed 
upon  a vastly  accelerated  speed  of  transit  between 
India  and  Europe,  the  transfer  of  the  government 
to  the  Crown,  and  the  introduction  of  railways,  an 
alteration  began  to  be  looked  for,  especially  as  a 
marked  alteration  was  also  talung  place  at  homo. 
The  railway  companies,  in  more  than  one  instance, 
decided  to  send  out  an  English  architect  to  design 
.and  take  charge  of  the  erection  of  their  stations. 
Works  which  English  architects  might  advan- 
tageously take  in  hand  began  to  arise  in  the  Large 
cities  of  India ; and  the  spirit  of  church  restoration 
and  town-hall  building,  and  general  attention  to 
.architecture  which  had  been  growing  in  England, 
travelled  raj)idly  enough  to  the  Anglo-Indian  com- 
munity in  the  Peninsula;  so  that  architecture  began 
to  be  considered  worth  cultiv.ating,  and  the  govern- 
ment of  India  began  to  consider  the  advisability  of 
obtaining  designs  for  public  buildings  from  archi- 
tects in  England. 

The  first  church  of  good  architectural  character, 
St.  John’s  Church,  at  Colaba,  near  Bombay,  was 
erected,  according  to  the  authority  from  whom 
I have  already  quoted,  by  Mr.  Conybeare.  “ This 
church,  however,”  says  Sir  Bartle  Frere,  “owes 
some  of  its  best  features  to  G.  G.  Scott,  who  was  ' 
.applied  to  to  give  a design  for  <a  memori.al  church 
ts  those  who  fell  in  the  Affghan  war.  He  gave  a 
very  beautiful  design,  but  one  too  elaborate  to  be  i 
carried  out  for  the  money  avail.ablo ; therefore  j 
.another  design,  by  Mr.  Conybeare,  was  substituted,  j 
The  erection  of  this  church  gave,  it  is  added,  an 
immense  impulse  to  the  spread  of  good  architecture 
in  India.”  After  <a  time  the  opportimity  offered 
itself  to  Sir  Bartle  Frere  himself  to  give  a far  more 
vigorous  impulse  in  the  same  direction,  and  to  carry 
out  some  portions  of  a great  scheme  of  architec- 
tural improvement  in  the  city  of  Bombay.  This 
scheme  was  so  fine  and  noble  in  its  whole  propor- 
tions that  it  well  deserves  description,  and  as  those 
parts  of  it  which  have  been  carried  into  execution 
have  consisted  of  biiildings  in  the  desigm  of  which 
the  principles  I have  advocated  have  been  adhered 
to  more  or  less  closely,  Bomb.ay  m.ay  be  .appro- 
priately referred  to  as  offering  a fitting  illustration 
of  the  .applic.ation  of  those  principles  to  practical 
building. 

When  Sir  Bartle  Frere  became  Governor  of 
Bombay,  the  fort  or  Furopean  and  Parsee  Town 
was  inconveniently  rcstiicted  within  the  old  and 
massive  fortifications  with  which  it  was  begirt. 
Under  his  initiative  it  w.aa  decided  to  demolish  the 
ramparts  of  the  old  fort,  to  lay  out  .a  Large  portion 
of  the  magnificent  esplanade  (a  level  expanse  of 
grass-grown  land  skirting  the  fort)  as  l;>uilding 
ground,  to  erect  a series  of  public  buildings  on 
choice  .sites  in  this  situation,  and  to  obtain  the 
funds  for  these  buildings  and  works  by  the  sale  of 
sites  to  priv.ate  purcha.«ers.  The  American  war 
stimulated  the  Bombay  cotton  trade  to  an  extent 
well  knoAvn  to  you  all,  and  vast  sums  of  money 
poured  into  the  city.  One  result  of  this  was  that 
the  sites  I have  spoken  of  were  many  of  them 


purchased  at  very  high  prices  ; and,  although  the 
cost  of  building  was  enormously  enhanced,  still 
extensive  operations  might  have  been  carried  out 
had  not  the  appropriation  of  the  funds  been  largely 
diverted  to  the  erection  of  forts  in  the  harbour  to 
supply  the  protection  formerly  afforded  by  the 
recently-demolished  ramparts. 

The  whole  scheme,  in  which  the  late  Mr.  Kinloch 
Forbes  was  an  active  coadjutor  of  Sir  Bartle  Frere, 
contemplated  providing  Bombay  with  one  of  the 
most  complete  series  of  public  buildings  which  any 
city  can  boast;  and  though,  from  the  cause  to  which 
I have  alluded,  and  later  from  the  commercial 
collapse  which  took  place,  much  remains  as  yet  un- 
accomplished, a great  deal  was  actually  done, 
and  more  is  in  progress. 

What  was  proposed  included  grants  of  sites,  and, 
in  some  cases,  of  partial  aid  in  the  erection  of 
buildings  for  various  public  purposes ; the  erection 
of  fountains  and  monuments ; and  grants  of  sites 
for  ornamental  fountains  which  private  munifi- 
cence was  willing  to  put  up.  It  was  also  proposed 
to  exercise  some  supervision  over  the  designs  which 
private  individuals  proposed  to  carry  out  on  the 
plots  they  purchased,  and  especially  to  encourage 
the  use  of  arcades  along  the  thoroughfares.  This 
was  in  addition  to  provision  for  all  the  public  build- 
ings required  forthe  purposes  of  the  government.  A 
complete  scheme  was  prepared,  and  the  various  sites 
approjrriated ; a portion  of  the  proposed  buildings 
were  erected ; others  are  beipg  erected  now.  Designs 
for  others  were  obtained,  which  were  not  carried 
out,  and  most  of  which  will  jDrobably  be  forgotten 
and  superseded  before  the  time  conies  for  the 
erection  of  the  buildings ; and  in  some  cases  nothing 
more  was  done  than  to  reserve  a site  ; and  though 
more  has  been  left  for  the  future  than  those  who 
originated  the  scheme  desired,  still  the  whole  thing 
has  been  started,  a very  substantial  instalment  of 
what  was  to  be  done  has  been  built,  and  an  ex- 
cellent direction  has  been  given  to  the  efforts  of 
private  enterprise. 

A tolerably  comjilete  list  of  the  buildings  for 
which  sites  were  reserved,  runs  as  follows : — 
Hospital,  Eljihinstone  College,  Post-office,  Tele- 
graph-office, Civil  and  Military  Pay-offices,  Govern- 
ment House,  Official  Ecsidences,  High  Court  of 
Judicature,  Secretariat,  University  Hall,  School  of 
Art,  Custom  House,  Police-court,  Small  Causes 
Court,  Admiralt^^,  enlargement  of  Cathedral, 
Markets,  Public  Fountains,  Mechanics’  Institution, 
Sailors’  Home,  several  churches. 

In  the  first  instance,  designs  for  some  of  the 
proposed  public  buildings  were  invited  in  public 
competition,  and  it  is  to  the  circumstance  that  a 
design  of  mine,  submitted  in  that  way  for  the 
European  General  Hospital  was  selected  to  be 
carried  out,  that  I owe  the  opportunity  of  paying 
a visit  to  Bomb.ay  at’  the  end  of  1864.  At  that 
time  the  plan  of  Laying  out  the  new  town,  proposed 
by  my  friend,  Mr.  Trubshawm,  the  consulting 
architect  to  the  goveniment  of  Bombay,  had  been 
approved,  and  the  Elphinstone  College  was  in 
progress  under  him.  I became  associated  wdth  that 
gentleman  in  the  preparation  of  plans  for  the 
Government  House  at  Gunnesh  Kind,  and  the 
Engineering  College  at  Poon.ah.  We  also  pre- 
pared jjlans  for  the  Bombay  Post-office,  on  a site 
different  from  that  wdicro  it  is  now  being  built, 
and  for  some  of  the  'vmrk  done  to  Bombay 
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Cathetlral,  as  well  as  designs  for  fountains,  and  : 
for  some  other  buildings  which  have  never  got  in 
any  shape  beyond  paper,  including  the  High  Coui’t 
of  Judicature  and  a large  iron  and  glass  Exhibition 
building. 

Of  other  important  buildings  for  which  designs 
were  commissioned,  the  university  buildings  were 
among  the  most  prominent,  and  Sir  Gilbert  Scott 
furnished  a very  effective  design  for  them.  He 
also  designed  a fountain,  which  was  erected  at  the 
cathedral.  Mr.  Cuthbert  Brodrick  was  com- 
missioned to  supply  a design  for  the  Custom- 
house ; and  Mr.  Burges  to  design  a school  of  art, 
which  commission  he  undertook  with  much  spirit, 
and  performed  with  remarkable  completeness. 
Two  able  architects  officially  connected  with  the 
public  works  depai'tment,  Mr.  Paris,  who  was  for 
some  time  consulting  architect,  and  Mr.  Molecey, 
who  is  stni  in  Bombay,  were  of  great  service  to 
the  government  in  the  conduct  of  its  midertakings. 
Several  engineer  officers  who  liad  already  shown 
ability  in  designmg  and  erecting  civil  buildings, 
were  commissioned  to  undertake  some  of  the  piro- 
posed  government  works.  Lastly,  some  civil 
ai'chitects  residmg  in  Bombay  who  were  not  con- 
; nected  with  government,  received  commissions. 
Thus,  in  addition  to  the  names  already  mentioned. 
Colonel  'VVilkins,  Colonel  Fidler,  Mr.  Bedford,  and 
some  other  architects  received  commissions. 

The  buildings  j)roposed  by  private  Europeans,  by 
the  miTuicipality,  and  by  public  companies,  were, 
many  of  them,  of  importance,  and  though  the 
cloud  which  came  over  the  fortunes  of  Bombay 
was  of  course  felt  most  by  these  undertakings,  yet 
the  list  of  works  claiming  notice  as  possessed  of 
architectural  merit  is  very  considerable.  The 
I first  place  among  those  is  due  to  the  Elphin- 
1 stone  circle,  which  was  one  of  the  earliest  im- 

ii  pirovements  in  Bombay.  It  was  designed  and 
j carried  out  by  Messrs.  Scott  and  McClelland,  and 
consisted  of  a series  of  buildings  of  a bold  Italian 
||  renaissance  character  for  commercial  purposes, 

1 1 greatly  supjerior  to  anything  existing  in  Bombay 
.]  iip>  to  the  time  of  its  erection.  These  gentleman 
*1  also  designed  and  erected  the  Victoria  Museum. 

' The  works  designed  and  carried  out  by  Mr. 
i Emerson,  including  the  new  markets  for  the 
I municipiality,  a very  large  block  of  commercial 
b buildings  for  Messrs.  Treacher,  a fountain,  and 
' j several  churches,  arc  well  worth  special  mention. 

' The  same  architect  is  carrjdng  out  a cathedral  at 
Allahabad  in  a style  of  Southern  Gothic,  excellently, 
as  I think,  adapted  to  the  requirements  of  the 
climate  and  circumstances  of  the  English  com- 
munity. 

It  is  not  contended  that  the  whole  of  these 
buildings  or  that  any  one  of  them  are  perfect 
models,  but,  taking  them  as  a whole,  itisnot,  I think, 
imreasonable  to  claim  for  them  the  merit  of  being 
architectural  in  their  design,  in  the  durable  quality 
of  the  materials,  and  in  the  manner  in  which  those 
' materials  are  used.  They  are  essentially  Em-opean ; 
b they  are  strongly  allied  to  the  buildings  with  which 
!i  an  Englishman  is  familiar  at  home,  and  they  are 
1 yet  not,  I believe,  unsuited  to  the  climate,  for  their 
’’  types  have  been  selected  in  the  architecture  of 
smuiy  countries  ; and  while  they  include  examples 
, on  the  one  hand  of  Italian  renaissance,  and  on  the 
:j  other  of  Gothic,  the  two  mamrers  which  divide 
between  them  the  allegiance  of  Great  Britain,  they 
j will  be  found,  I hope,  sufficiently  distinctive  to  be 


recognisable  as  designed  with  a view  to  the  circum- 
stances and  the  climate  under  which  they  were  to  be 
built,  and  as  being  apjjropriate  to  the  uses  to  which 
they  were  to  be  put. 

I am  not  in  a position  to  say  anj'thing  from 
personal  knowledge  of  the  works  going  on  in  Cal- 
cutta, but  I am  able  to  produce  photographs 
showing  several  important  and  characteristic 
buildings  designed  by  Mr.  Chi.sholm,  practising 
there  and  in  Madras.  The  name  of  Mr.  Granville 
is  also  very  favourably  known ; and  I can  speak 
from  personal  knowledge  of  the  abilities  of 
two  of  the  yormg  architects  at  work  there — Mr. 
Bayne,  who  is  acting  on  one  of  the  railways,  and 
Mr.  White,  both,  I believe,  in  government  service 
— while  I have  reason  to  believe  that  other  men  of 
talent  and  power  are  at  work  in  that  and  other 
cities  of  India,  though  there  can  be  no  doubt  that 
there  is  room  for  many  pirofessional  architects  in 
the  Public  Works  Dep)artment  of  India,  and  that 
the  engineers  themselves  would,  in  many  cases,  be 
glad  to  see  such  a reinforcement  of  the  staff  of  the 
department. 

Perhaps  here  I should  stop,  but  it  seems  to  me 
almost  due  to  my  colleagues  in  this  work,  and  to 
those  who  may  yet  carry  it  on,  that  I should  say 
one  or  two  words  about  the  difficulties  which  have 
to  be  encormtered,  and  about  the  p)ossiblc  future 
course  of  Anglo-Indian  architecture. 

The  difficulties  which  beset  the  designing  and  erec- 
tion of  buildings  for  India  furnished  the  subject  of 
a paper,  which  I had  the  honour  to  read  elsewhere,* 
and  they  proved  quite  numerous  enough  to  occupy 
an  entire  evening.  The  great  difficulty  in  design- 
ing and  contriving  is,  of  course,  to  a large  extent 
to  cope  satisfactorily  with  the  heat  and  the  glare, 
and  to  provide  adequate  j)rotection  against  the 
monsoon.  Artistic  effect  may,  on  the  other  hand, 
be  constantly  and  naturally  obtained  by  the  use  of 
simple  and  appro23i'iate  arcading  for  the  verandah 
or  wall-screen,  which  is  required  to  ensure  the 
coolness  of  the  building  within.  The  scarcity  of 
good  building  materials,  and  of  all  the  appihances 
and  aids  which  can  be  ensured  in  England,  gives 
rise  to  another  difficulty,  by  rendering  many 
features  iuqjossible,  or  at  best  extremely  exp>ensive, 
which  are  of  constant  occurrence  here  ; and  the 
architect  must  consider  at  every  step  that  his  build- 
ing will  be  put  uj)  where  manual  labom’  is  the  only 
auxiliary  that  is  plentiful.  The  resom'ce  of  sending 
home  to  Englanu  for  iron-work,  brass-work,  terra 
cotta,  glass,  and  even  carved  stone,  has  been  tried 
again  and  again,  but  there  is  great  difficulty  in 
ob tabling  exactly  what  is  wanted  ; and  jirobably  in 
every  case  the  less  this  sort  of  assistance  is  relied 
ujion  the  better,  for  the  risks  of  transit  as  well  as 
other  sources  of  disajij^ointment  largely  interfere 
with  its  efficiency. 

The  workmanshi}!  ordurarily  obtainable  is  again 
very  rough  to  an  English  eye,  and  tins  is  of  some 
imj)ortancc  in  the  design  of  such  work  as  masomy, 
where  true  surfaces  are  desirable  both  for  structural 
security  and  for  optical  effect.  All  these  difficulties 
are,  however,  small  comjiared  with  the  greater 
administrative  difficulty — how  to  get  the  work 
done.  Many  of  the  Government  works  are  carried 
out  dejiartmentally,  as  it  is  called — that  is  to  say, 
by  placing  them  ui  the  hands  of  an  officer  of  the 
Public  Works  Dejiartmeut,  who  buys  materials 
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and  plant,  engages  labour,  and  overlooks  and  so 
erects  the  building.  There  are  a certam  number 
of  cases  where  a European  contractor  is  available. 
There  have  been  some  instances  where  European 
architects  and  engineers  have  successfully  under- 
taken the  laborious  task  of  carr3dng  out  their  own 
designs  ; and  there  have  been  not  a few  buildings 
erected  by  native  contractors.  Whatever  plan  is 
adopted,  the  difficulties  are  far  in  excess  of  what 
are  found  in  this  coiuitry;  and  in  the  case  of  build- 
ings the  designs  of  which  come  from  men  un- 
familiar with  India,  they  must  often  be  aggravated, 
and  the  prospect  of  a successful  result  endangered, 
by  the  fact  that  large  portions  of  the  designs  will 
be  in  danger  of  being  omitted  altogether  or  radi- 
cally altered,  as  it  will  bo  found  difficult,  and 
believed  to  be  impossible,  to  carry  them  out  at  all 
in  the  materials  and  with  the  appliances  to  hand, 
while  to  write  home  for  new  details  mil  involve  a 
delay  of  six  or  eight  weeks  at  least,  the  result 
being  that  designs  which  dej^end  for  their  effect 
upon  their  being  carried  out  completely  are  in 
great  danger  of  being  mutilated  and  so  spoiled,  by 
the  substitution  of  some  feature  more  within  reach, 
for  parts  which  it  is  decided  to  omit.  This,  which 
s a constant  cause  of  complaint  in  respect  of 
idesigns  thoroughly  suited  to  the  resources  of  the 
coimtry,  must  occur  even  more  frequently  when 
the  design  is  really  difficult  of  execution. 

It  seems,  from  all  this,  likely  that  the  designing 
of  buildings  for  India  will  always  be  best  left  to 
men  who  know  something  of  the  country — chiefly 
to  men  resident  in  it ; but  it  ought  to  be  entrusted 
to  educated  and  artistic  architects.  In  the  execu- 
tion of  them,  a large  amount  of  effect  will  qirobably 
i n time  be  obtained  by  enlisting  the  sldll  of  native 
artificers  in  decorative  work,  such  as  carving  and 
pierced  stone  work ; and  in  treating  these  subsidiary 
parts,  aman  of  genius  will  often  succeed  in  designing 
enrichments  such  as  will  be  not  inconsistent  with 
his  style,  and  yet  not  so  strange  to  the  native 
craftsman  as  to  cramp  him  in  his  work  and  deprive 
it  of  that  freedom  of  head  and  eye  which  the  best 
decoration  demands.  And  there  is  one  more  possi- 
bility to  be  kept  in  view — Indian  interiors  might 
easily  be  rich  with  carving  and  bright  with  colour- 
decoration.  There  is  an  infinite  amount  of  scope 
open  here  to  the  decorative  artist,  and,  among 
other  things,  he  has  the  prospect  of  being  able  to 
train,  if  not  to  obtain,  native  painters  and  carvers 
to  execute  this  i>art  of  his  work.  The  schools  of 
art  hfive,  of  course,  not  done  all  that  could  be 
wished,  but  they  have  shown  that  some  of  the 
natives  are  apt  students  of  colour- decoration,  and 
there  is  no  need  of  proof  that  they  are  apt  at  carv- 
ing.  The  half-lights  of  an  Indian  interior  would 
give  wonderful  charm  to  good  emichments;  and  in 
private  houses  and  other  buildings,  where  no  great 
attempt  at  external  architectural  effect  may  be 
possible,  or  in  cases  where  an  existing  building  has 
to  be  dealt  with,  there  is  great  scope  for  artistic 
treatment  if  only  the  attempt  is  made  with  judg- 
ment and  taste. 

In  a country  where  no  wall-paper  can  be  used, 
and  where  j^lastor  is  the  only  building  material 
tliat  is  almost  uniformly  good,  fresco  painting  and 
distcmjrer  colouring  seem  to  suggest  themselves ; 
and  where  natty  manual  labour  is  so  cheap  and 
abundant,  mosaic  might,  it  seems,  bo  easily  intro- 
duced into  floors  and  panels,  while  a little  of  the 
carver  s skill  bestowed  upon  the  familiar  black 


wood  furniture  might  be  employed  with  very  great 
success  in  adorning  such  wood-work  as  it  is  desir- 
able or  customary  to  leave  visible. 

To  sum  up  the  argument  in  a few  words,  most 
of  our  building  work  in  the  East  has  not  been 
hitherto  creditable  to  our  taste,  though  it  bears  wit- 
ness to  our  energy  and  vigour.  The  time  has  come 
when  it  ought  to  be  held  imperative,  both  for  the 
Government  and  for  private  individuals,  to  render 
their  buildings  models  of  good  taste.  In  order  to  do 
this , their  design,  and  the  design  of  such  decoration  as 
they  receive,  ought  to  be  entrusted  to  men  of  culti- 
vated architectural  taste ; and  the  style  adopted 
for  them  ought  to  be,  not  a direct  imitation  of  any 
Asiatic  type,  but  an  adaptation  of  those  European 
styles  which  have  grown  up  in  sunshiny  regions. 
Such  styles  are  ancient  Homan,  or  even  Greek 
(when  good  enough  materials  and  workmanship 
are  procurable),  or  the  Eomanesque,  Gothic,  and 
i-enaissance  of  Southern  Italy,  Southern  France, 
and  perhaps  Spain.  In  treating  any  of  these  styles, 
certain  features  of  the  architecture  native  to 
tropical  countries  will  have  to  be  incorporated. 
Among  such  features  we  may  enumerate  the  fol- 
owing:— Walls  of  ample  thickness,  often  covered 
wdth  a profu,sion  of  delicate  surface  ornaments;  an 
absence  of  vertical  features  of  large  projection, 
such  as  buttresses,  and  a constant  preference  for 
horizontal  cornices ; openings  usually  frequent 
and  ample,  and  often  filled  with  exquisite  pierced 
patterns  ; a constant  use  of  balconies  and  corbelled 
projections;  roofs  often  low,  sometimes  flat,  some- 
times domical  ; piers  and  columns  frequent  and 
numerous ; and  an  ample  space  allowed  for  the 
whole  building  and  its  surroundings. 

There  is  but  one  limit  to  the  degree  to  which 
these  f eatiu’es  of  Eastern  art  may  be  appropriated ; 
they  must  not  be  so  freely  used  as  to  cause  the 
edifice  to  lose  its  European  style.  Had  we  a dis- 
tinctive English  style  w'e  ought  unquestionably  to 
use  it  in  our  colonies,  as  Home  did  in  hers,  wdth 
such  changes  as  local  circumstances  made  necessary. 
But  though  this  is,  unhappily,  not  possible  to  us, 
there  are  in  existence  famdar  European  styles  well 
suited  to  the  purpose,  and  it  appears  only  reasonable 
that  as  our  administration  exhibits  European 
justice,  order,  law,  energy,  and  honour — and  that 
in  no  hesitating  or  feeble  way — so  our  buildings 
ought  to  hold  up  a high  standard  of  European  art. 
They  ought  to  be  European  both  as  a rallying 
point  for  ourselves,  and  as  raising  a distinctive 
symbol  of  our  presence  to  bo  beheld  with  respect 
and  even  with  admiration  by  the  natives  of  the 
country. 


DISCUSSION. 

The  Chairman  then  invited  discussion  upon  the  pap  ,‘r 
■which  had  been  read,  observing  that  the  question  ap- 
peared to  he  whether  native  styles  ought  to  be  adopted 
or  European  styles.  That  was  the  main  question,  and 
then  there  was  a subsidiary  one,  ■whether  the  stylo  should 
he  Gothic  or  Italian. 

Mr.  Emerson  did  not  quite  agree  -with  the  conclusion 
of  the  reader  of  the  paper,  that  the  conqueror  should 
carry  into  the  conquered  nation  a new  style  of  architec- 
ture. He  thought  the  course  pursued  by  the  Mahom- 
medans  was  infinitely  preferable.  They  adapted  their 
architecture  to  that  of  the  conquered  country.  European 
architecture  would  scarcely  suit  the  requirements  of  the 
country.  Indeed,  it  was  impossible  for  the  architecture 
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of  the  west  to  be  suitable  to  the  natives  of  the  east,  and 
the  Miihommedan  buildings  were  found  to  work  well. 

Mr.  Eoger  Smith  said  that  Mr.  Emerson’s  observations 
were  not  quite  consistent  with  what  might  be  seen  in  his 
design  of  the  Elphinstone  College  at  Bombay,  and  some 
other  buildings. 

The  Chairman  observed  that  the  original  difficulty  in 
the  matter  was  that  when  the  Company  went  to  India 
there  were  no  architects  there,  and  consequently  every 
man  built  his  own  house,  every  clerg}'man  his  own 
church,  and  everyone  did  exactly  as  seemed  good  in  his 
own  eyes.  The  only  architect  sent  out  from  Europe,  he 
believed,  was  the  one  who  built  the  government  house 
at  Calcutt,.,  which  was  a good  building  in  its  way.  The 
consequence  of  this  state  of  things  was,  that  people  simply 
used  the  Italian  orders,  so  as  to  meet  the  exigencies  of 
the  case.  They  did  not  know  exactly  how  to  use  them, 
so  they  used  pillars  and  so  on,  simply  as  blinds  to  keep 
out  the  sun  and  the  excessive  light.  And  the  worst 
feature  was  that  it  was  adopted  by  the  natives  too,  and  ! 
Lucknow,  Travancore,  Tanjore,  and  other  places  were  I 
instances  of  this,  many  of  their  buildings  being  in  this  | 
wretched  style.  It  was  only  in  the  last  twenty  years 
that  any  alteration  had  taken  place.  But  the  rebuild- 
ing of  Bombay  had  given  a great  spur  to  the  adoption 
of  a better  style  of  architecture  all  over  India.  There 
were  no  architects  out  there  in  his  day.  Now  they  had 
come  to  the  time  w'hen  really  good  architects  went  out 
there,  and  the  question  was  what  should  be  the  style 
which  would  best  suit  the  requirements  of  the  country. 
For  churches  he  thought  the  Gothic  most  suitable.  Uur 
churches  ought  to  be  distinguished  from  heathen  temples 
or  any  other  building.  By  the  adoption  of  Gothic  forms 
very  good  churches  might  be  built  in  India ; only  he 
would  suggest  the  using  the  .aisles  more  as  veran- 
dahs, and  the  nave  as  the  congregational  part  of  the 
church.  The  difficulty  was  that  the  pointed  arch  is 
a very  inconvenient  arch,  because  in  India  you  want  a 
screen  down  to  about  six  or  seven  feet  from  the  ground,  to 
keep  out  the  glare  of  the  sun ; and  the  tall  pointed  arch 
is  very  difficult  to  use  in  that  way  ; and  to  fill  it  in 
with  Venetian  screens  would  spoil  it.  The  low  Tudor 
arch  had  been  used  with  good  effect  in  one  or  two  of  the 
university  buildings,  and  was  a capital  form.  It  keeps 
the  sun  out  very  well ; but  his  opinion  was  that  a much 
freer  style  was  requisite  for  public  buildings,  and  that 
some  modification  of  the  Italian  style  would  be  the  style 
to  be  used,  and  particularly  a low  arch.  They  did  not 
want  tall  arches,  but  a low  arch  ; and  with  modification 
the  Italian  style  was  the  one  allowing  plenty  of  space 
for  nailing  up  blinds  and  things  of  that  sort,  and 
the  one  which  ought  to  be  used.  The  solution  of  the 
difficulty  would,  he  thought,  be  obtained,  as  iron  came 
to  be  more  used  for  verandahs  and  so  on.  The  natives 
used  stone  very  much  as  we  use  iron.  They  had  the  most 
marvellous  pieces  of  stone  in  their  buildings,  cut  so  thin 
and  made  so  light  that  it  was  really  wonderful ; and  many 
valuable  suggestions  might,  he  thought,  be  got  from  the 
natives,  and  so  a beautiful  style  might  be  produced  by 
employing' iron  in  screens  and  open  work.  However, 
it  was  one  of  those  questions  which  could  only  be  settled 
on  the  spot.  If  we  settle  the  battle  of  the  styles,  all  the 
rest  could  be  easily  settled.  That  was  the  important 
thing.  Deep  shade  and  large  areas  are  a necessity  for 
buildings  in  India,  and  whatever  style  was  used  they 
could  hardly  help  being  effective  from  that  circumstance. 
He  expected  the  result  would  be  that  they  would  soon 
have  examples  of  great  beauty  and  elegance  in  their 
buildings,  and  he  looked  forward  with  great  pleasure  to 
the  changes  which  were  being  so  rapidly  effected.  He 
was  sure  in  Imiia  Mr.  Smith’s  paper  would  have  the 
effect  of  drawing  attention  to  this  all-important  subject. 
It  was  exactly  what  was  wanted,  that  the  whole  subject 
should  be  put  before  the  people  of  India  in  a reasonable 
and  tangible  form  ; and  he  was  quite  sure  if  a few  more 
of  such  papers  were  written,  the  people  would  turn  their 


attention  to  it,  and  very  soon  we  should  have  buildings 
of  greater  beauty,  and  more  appropriate  to  the  climate. 

Mr.  Roger  Smith,  in  reply,  thanked  the  meeting 
for  the  great  attention  they  had  bestowed  on  his 
paper,  on  a subject  on  which  so  much  remained 
to  be  said,  and  for  the  countenance  with  which 
they  had  received  the  views  he  had  enunciated. 
He  did  not  know  that  anything  had  fallen  from  the 
Chairman  calling  for  remark  on  his  part,  but  he  should 
like  to  say,  with  regard  to  Mr.  Emerson’s  observation, 
that,  to  a certain  extent,  he  thought  Mr.  Emerson’s 
work  partly  contradicted  him,  some  of  his  churches  in 
Bombay,  and  the  cathedral,  which  he  was  going  to  carry 
out,  showing  what  his  predilections  were. 

Mr.  Hyde  Clarke  writes  that  the  paper  of  Mr.  Roger 
Smith  is  of  great  importance,  because  municipal  institu- 
tions under  the  highest  auspices  are  now  attaining  a great 
development,  and  consequently  there  is  the  opportunity 
for  promoting  the  arts  in  India,  for  which  the  founda- 
tion has  now  been  laid.  With  regard  to  the  abandon- 
ment of  everything  in  art  to  native  style,  it  must  be 
borne  in  mind  that  there  is  as  much  conflict  as  to  style 
in  India  as  there  is  in  everything  else.  The  Hindoo 
styles  are  not  of  one  class,  and  are  not  universally  pre- 
valent, and  the  IMussulman  styles  are  altogether  foreign, 
and  are  not  admitted  by  a majority  of  the  population. 
The  Mussulman  styles,  being  introduced  by  conquering 
races  (and  not  being  indigenous,  as  Mr.  Roger  Smith 
assumes),  are  as  much  foreign  as  the  European  styles, 
and  there  is  no  valid  reason  against  the  introduction  of 
the  latter.  Native  architects  and  native  workmen  are 
already  divided  in  style  and  practice,  and  they  can  and 
do  adapt  themselves  to  the  construction  of  works  in  the 
European  style,  and  with  the  necessary  adaptations  to 
the  climate.  If  the  English  are  not  at  this  time  a 
colonising  race  in  India  on  a large  scale,  that  is  from 
neglect  of  the  government,  because  the  English  have 
already  shown  that  they  can  successfully  establish  them- 
selves in  the  Himalayas  and  the  other  hills,  and  can,  if 
supported,  materially  extend  their  populations.  Con- 
sidering that  the  Mussulman  styles  can  be  adapted  to 
the  cold  winters  of  Thrace  and  the  Bosphorus,  so 
the  styles  once  prevalent  in  Asia  Minor,  Syria,  and  the 
provinces  of  Africa  can  be  extended  to  any  part  of 
India. 

THIRTEENTH  ORDINARY  MEETING. 

Wednesday,  March  5th,  1873,  Captain  P.  IT. 
CoLUiiB,  R.N.,  in  the  chau’. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  ; — 

Beresford,  Colonel  Marcus,  M.P.,  Sheen-house,  East 
Sheen,  S.W. 

Dancheli,  Frederick  Hahn,  C.E.,  Vale-hall,  Ilorwich, 
Lancashire. 

Darby,  Stephen,  140,  Leadenhall-street,  E.C. 

Hargreave,  James  Sidney,  3,  Victoria-street,  West- 
minster, S.W. 

Hollingsworth,  William  Thomas,  jun.,  106,  Mile-end- 
road,  E. 

Imray,  James  Frederick,  Foxgrove-road,  Beckenham, 
Kent. 

Koslofl',  Stephen  Alexandrovitch,  6,  Winchester-street, 
E.C.,  and  St.  Petersburgh. 

Pickersgill,  William  C.,  30,  Belgrave-road,  Abbey-road, 
N.W. 

Smith,  Joseph,  6,  Blenheim-mount,  Bradford. 

Stocqueler,  Joachim  Hayward,  India  Office,  Downing- 
street,  S.W. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  ; — 
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Barton,  R.  Harvey,  2,  Great  St.  Helen’s,  E.C. 

Booth,  John  Billington,  J.P.,  Overleigh-house,  Preston. 
Burton,  H.,  Newport,  Monmouthshire. 

Eckstein,  Miss,  10,  Prince’s -square,  Bayswater,  W. 
Messel,  Louis,  34,  Wiltshire-road,  Brixton,  S.W. 

Munn,  MajorWilliamAugustus,  Churchill-house,  Dover. 
Nevill,  Charles  William,  J.P.,  Llanelly  Copper  Works, 

Llanelly,  and  Westfa,  Llanell}'. 

The  Paper  read  was — • 

ON  GAS- LIGHTING  BY  ELECTRICITY  AND 

MEANS  FOR  LIGHTING  AND  EXTINGUISH- 
ING STRLET  AND  OTHER  LAMPS. 

By  W.  Lloyd  Wise,  A.I.C.E.,  M.I.M.E. 

Some  curiosity  having  been  excited  by  various 
newsitaper  paragraphs  which  recently  appeared 
relative  to  experiments  made  first  in  Germany  and 
subsequently  at  Preston,  in  lightmg  gas  by 
electricity,  on  the  pilan  invented  by  Professor 
Klinkerfues,  director  of  the  Royal  Observatory  a t 
Gottingen,  it  was  suggested  to  me  that  a paper 
based  upon  the  description  origmally  communicated 
to  me  by  that  gentleman,  might  prove  interesting, 
and  lead  to  useful  discussion  at  a meeting  of  this 
Society.  Moreover,  the  Chairman  of  the  Preston 
Gas  Company,  Mr.  J.  Billington  Booth,  Iiy  whom 
the  English  experiments  were  conducted,  offered 
to  lenil  the  collection  of  apparatus  now  before  you 
in  illustration  of  the  subject.  Hence  I was  induced 
to  undertake  the  preparation  of  this  paper. 

Without  pretending  to  say  what  plan  may  ulti- 
mately prove  the  most  successful,  I may  state  that 
there  are  practical  men  who  believe,  and  perhaq^s 
few  persons  will  question  that  the  art  of  lighting  gas 
by  electricity  is  as  yet  in  its  infancy,  and  has  a great 
future,  as  ap2)lied  not  only  to  buildings,  but  also 
to  the  lighting  uj>  of  large  towns. 

No  doubt  there  will  be  scoffers  at  the  idea, 
as  there  were  q)eo2)lc,  deemed  authorities  in 
their  time,  who  regarded  George  Stephenson  as  a 
lunatic  when  he  sq^oke  of  locomotives  travelling 
twice  as  fast  as  stage  coaches,  and  jjroposed  a rail- 
way over  Chat  Moss.  Notwithstanding  such  peoj)le, 
however,  we  are  maldng  constant  progress.  Look 
at  the  wonders  that  have  been  wrought  by  electric 
telegraqihy.  Oidy  a very  few  years  ago  the  Atlantic 
cable,  now  uninterruqjtedly  worked,  was  an  un- 
accouq^lished  ^u’oject,  fraught  with  apqrarently  m- 
surmountable  difficulties,  and  that  had  been 
vainly  attcm^ited  at  a ruinous  cost. 

Seeing,  then,  such  startling  evidences  of  modern 
2>rogress,  sceq^tics  may  well  hesitate  to  jjronounco 
ojjinions  too  strongly  condemnatory  of  any  pro- 
posal which  may  seem  to  them  impracticable 
because  designed  to  go  extensively  beyond  what 
has  been  already  carried  into  general  joractice. 

The  subtle  agent,  electricity,  by  wliich  such 
marvels  as  instantaneous  communication  between 
qooints  thousands  of  miles  aqjart  have  been 
rendered  possible,  would  seem  to  be  peculiarly 
adajjted  as  a medium  for  enablmg  operations  to 
be  simultaneously  2>c^i’formed  at  many  distant 
jooints,  from  any  given  place,  and,  on  this  account, 
has  commended  itself  to  many  inventive  minds  as 
the  l)est  means  for  rapidly  lighting  gas  in  towns 
and  large  buildings ; with  what  success,  remains 
to  be  seen. 

The  advantages  to  be  derived  from  a practicable 
system  of  igniting  gas,  without  the  use  of  an 
exqioscd  flame  for  the  purpose,  will  be  fidly  aj)- 


p reciated  by  those  acquainted  with  the  difficulties 
and  dangers  attending  the  ordinary  methods  of 
lighting  gas,  and  the  frequent  accidents  ai-ising 
from  the  careless  use  of  matches  and  negligent  1 
ignitions,  not  only  in  private  houses,  but  also  in  | 
warehouses,  magazines,  cotton  mills,  and  work- 
rooms, esj)ecially  where  the  manufacture  of  inflam- 
mable materials  is  carried  on.  There  is,  also, 
considerable  inconvenience  and  waste  m connection 
with  the  lighting-up  of  turret  clocks,  and  the 
ignition  of  gas  in  other  places  difficult  of  access,  j 
where,  in  some  cases,  to  save  the  great  trouble  of 
lighting  and  extinguishing,  the  gas  is  kept  con- 
stantly burning,  instead  of  being  extinguished 
during  the  daytime. 

Then,  as  to  street  lamps,  several  imjjortant  points 
claim  attention. 

The  old-fashioned  system  of  carrying  a ladder 
with  a lighted  fuse  from  lamp  to  lamp,  though  still 
used,  I believe,  in  many  towns,  has,  nevertheless, 
been  somewhat  improved  uqjon  by  the  introduction 
of  the  lighting  staff;  notwithstanding  the  use  of 
which,  however,  our  present  mode  of  street  lam]3- 
lighting  is  a tedious,  wasteful,  and  expensive  pro- 
cess. 

Not  only  does  it  involve  the  employment  in 
every  considerable  town  of  a large  staff  of  lamp- 
lighters, but  in  order  that  all  the  lamps  may  be 
lighted  by  dusk,  the  lighting  operation  has  to  be 
commenced  some  time  before  any  lights  arc  really 
wanted,  so  that  gas  is  consumed  to  no  pmqjose. 
The  same  rule  ajjjilies  conversely  to  the  extinguish- 
ing of  the  lights  ; hence  the  loss  of  gas  night  and 
morning  from  these  causes  alone  ni  a large  town 
must  amount  to  something  considerable  in  the 
course  of  a year,  especially  in  these  days  of  high- 
-priced coal. 

I have  read  that  in  Bristol,  where  they  have 
about  3, GOO  lamps,  one  man  is  told  off  for  every 
hundred,  and  in  order  to  get  the  lamps  Rghted  by 
a given  time,  the  lighters  must  commence  their  ■ 
duties  an  hour  previously.  In  Preston,  where 
there  are  sixteen  lamp-hghters,  the  number  of 
lamqts  being  about  sixteen  hundred,  it  often 
hapjpens  that  as  soon  as  the  men  have  com- 
pleted lighting  the  lamps  it  is  time  to  -mt  them 
out,  and  frequently  the  outlying  districts  do  not 
get  lighted  at  all.  Again,  the  hours  during  which 
gas  light  is  required  at  any  given  time  of  the  year,  i 
vary  considerably  according  to  the  state  of  the 
weather,  and  under  present  arrangements,  in  order 
to  be  on  the  safe  side,  the  lights  have  often  to  be 
kept  up  when  they  might  be  dispensed  with.  i 

In  manufacturing  towns  where,  to  save  gas,  ad-  !|| 
vantage  is  taken  of  the  early  moonlight,  termi- 
nating perhaps  an  hour  or  two  before  daybreak, 
many  o-pcratives  are  left  to  grope  their  way  to 
work  during  the  interval  through  the  dark  streets, 
because,  under  existing  circumstances,  the  special 
lighting  of  the  lamps  for  so  short  a time  would 
involve  unwarrantable  labour  and  expence. 

Furthermore,  lamp-lighters’  strikes  — though, 
happily,  not  of  frequent  occurrence — cause  very 
serious  inconvenience  to  the  public  when  they  do 
ha-p-ren. 

It  is  not,  however,  any  nrere  wish  to  supplant 
the  poor  lamp-lighter,  but  rather  the  want  of  those 
additional  facilities  for  securing’  efficiency  and 
economy  inimical  to  employing  him  in  his  -present 
capacity,  that  calls  for  reform  in  the  direction  I 
have  indicated. 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  March  7,  1873. 


289 


I may,  perhaps,  be  allowed  here  to  introduce 
the  following  short  quotation,  not  altogether 
inappropriate  at  this  stage  : — 

“ Lampli  hting,  at  the  best,  is  only  a prosaic  calling, 
and  one  of  the  very  last,  it  might  well  be  imagined,  to 
be  rendered  a scientific  operation.  There  is  certainly  a 
considerable  degree  of  personal  credit  attached  to  the 
occupation.  If  it  were  sought  to  express  admiration  at 
any  display  of  unusual  dexterity,  the  phrase,  ‘ As  sharp 
as  a lamplighter,’  offered  at  once  a familiar  and  forcible 
illustration.  Very  few  among  us  have  not  been  brought 
into  immediate  companionship  with  this  homely  figure, 
skimming  along  the  darkening  streets  with  shouldered 
ladder,  and  lamp  alight.  At  times,  perhaps,  the  intro- 
duction has  been  effected  rather  more  practically  than 
pleasantly  in  the  way  of  violent  contact,  on  rounding  a 
corner,  with  the  projecting  ladder,  or  in  the  shape  of  a 
violent  scare  at  some  demoniacal  object  executing  a 
terrific  descent  from  an  unseen  height  overhead.  The 
encounter,  less  these  little  desagiements,  had  always 
about  it  the  flavour  of  pleasant  familiarity ; and  although 
in  these  latter  days  the  migratory  lamp,  dancing  along 
the  highways  and  byways,  like  some  Will-o’-the-Wisp 
on  the  rampage,  has  given  place  to  the  economical 
lucifer  match,  we  are  not  p)repared  to  say  that  the 
banishment  of  the  lamplighter  will  not  do  violence  to  an 
old  friendship.  His  days,  however,  appear  to  be 
numbered,  and  science,  with  its  universal  meddling,  bids 
fair  ere  long  to  consign  him  bodily,  ladder,  lamp,  and 

! match-box,  to  the  limbo  of  worn-out  and  disused 
appliances.” 

Probably  most  persons  know  that  many  plans 
S have  been  from  time  to  time  p>roposed  for  igniting 
I gas  by  electricity,  but  even  were  I prepared  to  de- 
t scribe  them  it  would  clearly  be  impracticable  to  do 
' 80  within  the  limits  of  a jDaper. 

■ I wdll,  however,  allude  very  briefly  to  one  or  two, 

I in  the  hope  that  some  one  acquainted  with  their 
[ details  may  come  forward  to  explain  them. 

Many  years  ago  Admiral  Sheringham  made  ex- 
periments in  Portsmouth  Harbour  with  a view  to 
the  illuminating  of  buoys  and  beacons,  &c.,  by  gas 
ignited  by  electricity,  but  I have  no  particulars  of 
his  plan. 

Some  years  later,  Mr.  Simon  Petit  proposed 
lighting  several  gas-jets  simultaneously,  or  in 
,|  very  rapid  succession,  by  providing  each  burner 
‘ with  a valve  or  cock,  to  be  opened  and  closed  by 
means  of  an  electric  current,  acting  directly  ujron 
it  by  means  of  an  electro-ma.gnet  or  coil,  or  in- 
directly, by  a releasing  detent,  an  electric  spark 
being  passed  through  the  issuing  gas  at  the  moment 
of  opening  the  valve  or  immediately  afterwards. 

At  about  the  same  time  Mr.  Isham  Baggs  j)ro- 
posed  certain  arrangements  for  instantaneously 
igniting  gas  by  the  use  of  frictional  or  high-tension 
electricity,  as  also  means  for  turning  on  and  ofi' 
the  gas  when  required. 

The  burner  of  each  lamp  was  to  be  provided 
with  a stripi  of  glass,  or  other  non-conducting 
material,  placed  horizontally,  having  a couple  of  ' 
l^es  passed  through  it,  one  at  each  side  of  the  | 
Jburuer,  the  end  of  the  two  wires  being  brought  I 
blose  to  each  other  at  a short  distance  above  the  ' 
Japertm'e  of  the  burner.  To  the  lower  ends  of  these 
l^es  others  were  to  be  attached,  suitably  msulatcd 
pointhe  metallic  portion  of  the  lamp,  and  joined 
to  wires  connecting  it  to  the  other  lamps  in  a given 
bmeuit.  Several  plans  were  suggested  for  turning 
1 on  and  off,  one  being  to  provide  several 

immcrs  with  a common  tap,  to  be  turned  on  and 
iff  by  air  pressure  and  vacuum  in  a small  cylinder 


containing  a piston  connected  to  the  lever  of  the 
j gas  tap. 

For  effecting  the  ignition  Mr.  Baggs  preferred 
to  use  an  ordinary  plate  electrical  machine  and  a 
Leyden  jar,  or  combination  of  jars,  for  sending  the 
requisite  currents  of  electricity  through  the  wires 
of  each  circuit. 

Another  plan,  proposed  by  Mr.  Denny  Lane^ 
was  the  use  of  a portable  battery,  to  be  carried  from 
lamp  to  lamp,  a piece  or  pieces  of  platinum  wire 
being  suitably  placed  in  proximity,  to  the  orifice 
of  each  bui-ner. 

More  recently  Mr.  Eobert  Cornelius  brought 
out  a plan  for  igniting  gas,  by  an  electric  spark 
generated  by  frictional  electricity,  at  the  point  of  a 
wire  bent  over  the  top  of  a gas  burner.  A chaui 
attached  to  this  wire  was  carried  to  some  accessible 
point,  and  upon  being  touched  by  a portable 
electric  apparatus,  or  acted  upon  by  a stationary 
battery  fixed  in  any  convenient  position,  a current 
of  electricity  was  conveyed  to  the  pointed  wire 
over  the  burner,  and  the  gas  issuing  from  it  thereby 
ignited.  He  proposed  several  kinds  of  small 
stationary  frictional  batteries  suited  to  the  pru-pose 
named,  and  also  a small  portable  battery,  in  the 
form  of  a tube,  Avith  a metal  rod,  coated  with  vul- 
canite working  loose  in  the  inside.  The  tube  was 
to  be  lined  with  lambs’-skiu  or  other  suitable 
material  adapted  for  the  purposes  of  frictional 
electricity,  the  depression  or  elevation  of  one  end 
of  the  tube  causing  the  metal  rod  to  shde  down- 
wards by  its  own  gravity,  so  as  to  excite  sufficient 
electricity  for  lighting  the  gas  issuing  from  the 
bmaier. 

Mr.  Barbarin  subsequently  x^roposed  two  plans,, 
one  involving  the  combined  use  of  electricity  and 
clockwork,  a very  coinjilex  arrangement ; the 
other  dispensing  with  the  clockwork  and  electric 
currents,  and  employing  a quicksilver  closing  and 
hydrogen  gas,  in  conjunction  with  spongy  plati- 
num, for  igniting  the  gas. 

I am  indebted  to  Mr.  Ladd  for  the  following 
information  as  to  the  fighting  an-angements  at 
the  Eoyal  Albert  Hall,  South  Kensington : — 

The  lights  are  arranged  in  30  clusters,  of  5 stars 
each,  each  star  containing  21  jets,  or  burners.  A 
bichromate  battery  is  made  to  work  an  induc- 
torium,  or  induction  coil,  connected  to  which  is  a 
somicircidar  insulated  arrangement.  Attached 
to  this  are  30  Avires,  which  lead  off,  one  to  each  of 
the  30  clusters. 

Theburners  are  arranged  in  sets  of  three,  someAvhat 
like  a tliree-x>ronged  fork,  and  the  ends  of  a couple 
of  x>latinum  wires,  connected  with  the  battery,  arc 
fixed  Avithin  a short  distance  of  each  other,  near 
the  orifice  of  the  centre  burner  of  one  set  in  each 
star,  there  being  a s^Aecial  conducting  Avire  from 
the  battery  to  one  of  the  stars  in  each  cluster,  or 
30  Avii'cs  in  all.  When  the  galvanic  cheuit  is 
closed,  by  loAvering  the  plates  of  the  battery  into 
the  acid,  a sjAaik  is  caused  to  pass  from  the  jAoint 
of  one  x>latinum  Avire  to  the  other,  and  thereby 
ignites  the  gas  issuing  from  the  burner.  Since 
that  burner  is  Avithin  fighting  range  of  its  neigh- 
bours at  each  side,  they  in  turn  with  those  next 
to  them,  and  so  on,  the  ignition  of  the  gas  jAro- 
ceeds  from  one  to  the  other  all  round  the  star. 
The  x>latinum  Avires  are  held  by  non  AAmes,  attached 
by  a small  block  of  steatite  to  the  stem  of  the 
burner,  and  are  x>laced  slightly  beloAv  the  horizontal 
fine  of  the  burner  orifice,  so  that  when  the  gas  is 
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aliglit  the  upward  draught  draws  the  flame  away, 
and  so  prevents  deposit  of  carbon  upon  them.  The 
gas  is  turned  on  and  off  by  stop-cocks  in  the  mains 
in  the  ordinary  way. 

Professor  Kliukerfues’  arrangements  are  based 
upon  the  use  of  compact  platinum,  in  connexion 
with  a galvanic  battery,  without  the  intervention 
of  any  coil,  by  the  movement  of  the  plates  or  of  the 
electro-  motive  liquid  by  mechanical  means,  or  by 
gas  pressm-e  completing  the  galvanic  circuit,  the 
gas  being  at  the  same  time  brought  into  contact 
with  the  heated  platinum  wire,  and  thereby  ignited. 
His  experiments  demonstrated  that  for  this  pur- 
pose less  than  a red  heat  was  required,  as  a platinum 
wire  inserted  between  the  poles  of  a very  small 
pair  of  zinc  and  graphite,  without  showing  the 
slightest  emission  of  light  in  a dark  room,  ignited 
a jet  of  gas  almost  instantaneously. 

For  opening  and  closing  the  gas  passage  lead- 
ing to  the  burner,  and  lighting  or  extinguishing 
the  gas  as  required,  by  simply  altering  the  pressure 
in  the  main,  he  combines  a bell-shaped  compart- 
ment with  the  gas-pipe  and  the  vessel  containing 
the  electro-motive  liquid  in  such  a way  that  when 
the  gas  is  at  its  lowest  pressure  the  liquid  seals 
the  gas-pipe.  By  increasing  the  gas  pressure  the 
passage  to  the  burner  is  opened,  and  by  a still 
further  temporary  augmentation  of  the  gas 
jjressure,  the  galvanic  circuit  is  completed,  so  that 
the  issuing  gas,  impinging  upon  the  platinum  wire 
between  the  poles  of  the  battery,  is  ignited. 

In  its  most  simple  form,  his  apiraratus  consti- 
tutes a hand-igniter,  to  be  used  in  lieu  of  matches, 
spills,  or  tapers  for  lighting  gas  at  any  burner.  It 
consists  (jf  a thin,  liollow  glass  vessel,  several 
inches  high,  closed  at  the  bottom,  and  provided 
with  a cover  which  screws  into  a mounting 
attached  to  the  neck  of  the  vessel,  so  as  to  hermeti- 
cally close  it.  The  cover  has  fixed  to  it,  and 
carries  beneath  it,  the  galvanic  pair,  consisting  of 
a pei'foratod  tubular  piece  of  zinc,  and  a cylindrical 
piece  of  graphite  or  carbon.  Above  the  cover  arc 
the  electrodes,  connected  Iry  a piece  of  platinum 
wire.  Tlie  electrodes  consist  of  two  brass  wires, 
one  of  them  screwed  into  the  metal  cover,  which 
is  in  direct  contact  with  the  zinc  ; the  other  passes 
to  the  carbon  through  the  cover,  from  which  it  is 
insulated. 

In  order  to  light  gas  with  this  simple  apparatus, 
it  is  only  necessary  to  incline  it  sufficiently  to 
biing  the  liquid  into  contact  with  the  zinc  and 
carbon  pair,  and  at  the  same  time  to  hold  the 
platinum  wire  in  contact  with  the  jet  of  gas 
issuing  from  the  burner.  When  the  apparatus 
is  placed  in  an  upright  jjosition,  the  zinc  and 
carbon  do  not  touch  the  liquid,  consequently  no 
galvanic  action  takes  place,  and  no  material  is 
consumed. 

The  street-lamp  arrangement  is  designed  to 
simultaneously  light  or  extinguish  a nundier  of 
lamps  from  a single  station.  It  being  desirable 
that  the  gas  supply  should  be  shut  off  at  points  in 
close  proximity  to  the  burners,  it  is  necessary 
that  some  means  should  be  provided  for  openmg 
and  shutting  off  the  supply  from  a distance.  As 
we  have  already  seen,  it  has  been  proposed  to  do 
this  in  various  ways,  one  plan  being  to  use  stop- 
cocks in  conjunction  with  electro-magnets  worked 
by  galvanic  action  from  a common  station.  But 
Professor  Kliukerfues,  considering  that  galvanic  | 
batteries  intended  for  the  production  of  caloric 


should  be  of  weak  resistance,  and,  therefore, 
incompatible  with  great  lengths  of  conducting 
wires  and  long  duration  of  galvanic  action,  with- 
out frequent  renovation  of  the  liquid,  decided  to 
furnish  each  lamp-post  with  its  own  galvanic 
apparatus,  and  to  make  the  galvanic  pair  touch 
the  liquid  only  during  the  short  time  necessary  for 
lighting  up.  In  his  apparatus  for  this  purpose 
the  vessel  containing  the  liquid  is  provided  with 
an  internal  tube  leading  to  the  burner,  and  having 
an  enlargement  at  its  lower  part,  as  already 
mentioned.  This  tube  is  attached  at  its  upper  end  | 
to  the  cover.  The  gas-pipe  enters  the  vessel  at  its 
lower  part,  and  terminates  within  the  tube.  The 
carbon  rests  upon  the  enlargement  of  the  tube  ; 
leading  to  the  burner ; and  the  zinc,  in  the  form  of  a 
ring,  which  is  insulated  from  the  tube,  is  attached 
to  a screwed  wire  or  rod,  surrounded  at  its  lower 
end  by  insulating  material,  and  passing  up  through 
a suitable  insulator  in  the  cover  to  a connecting 
bar,  upon  which  rests  a nut,  whereby  the  zinc  is 
held  and  adjusted. 

One  of  the  electrodes  is  attached  directly  to  the 
connecting  bar,  and  the  other  is  insulated  from  the 
bar  and  attached  to  the  cover.  The  upper  end  of 
the  gas-pipe,  situated  within  the  tube  leading  to 
the  burner,  is  perforated,  and  a cap,  adjustable  by  a 
screw,  which  screws  into  the  pipe,  fits  easily  over 
it,  the  lower  end  of  the  cap  passing  down  below 
the  level  at  which  the  liquid  stands  when  the  gas 
is  at  its  lowest  jjressure.  An  amiular  space  is  thus 
left  between  the  cap  and  the  gas-pipe,  and  the  in-  • 
terior  of  the  latter  communicates  by  the  aportm-es  j 
at  its  upper  end  with  the  annular  space. 

The  action  of  the  apparatus  is  as  follows : — ■ 
When  the  gas  is  at  its  lowest  pressure,  and  the 
surface  of  the  liquid  in  the  annular  space  between 
the  gas-pipe  and  its  cap  is  at  or  about  its  highest 
level,  the  liquid  seals  the  lower  part  of  that  annular 
space,  thereby  preventing  the  passage  of  gas  into 
the  tube  and  thence  to  the  burner.  By  slightly  in- 
creasing the  pressure  of  the  gas,  it  will  force  the 
liquid  down  in  the  annular  space,  thereby  raising 
the  level  in  the  main  vessel  until  the  gas  is  per- 
mitted to  pass  by  the  tube  to  the  burner,  and  then, 
by  a still  further  augmentation  of  the  gas  j)ressure 
for  a few  seconds,  the  liquid  is  temporarily  forced 
up  in  the  vessel  into  contact  with  the  zinc,  thereby 
completing  the  galvanic  circle,  and  igniting  the 
gas  issuing  from  the  l^urner  as  it  comes  in  contact 
with  the  heated  platinum  ■wire.  After  tliis  is 
effected,  a slight  remission  of  the  gas  pressure  causes 
the  level  of  tlie  liquid  in  the  vessel  to  fall  below 
the  zinc,  thereby  breaking  the  galvanic  circuit  in 
order  to  avoid  unnecessary  exposm'e,  but  vdthout 
shutting  off  the  supply  of  gas  to  the  burner.  The 
extinction  of  the  light  is  effected  by  reduemg  the 
pressure,  so  that  the  level  of  the  liquid  rises  up  j 
withm  the  annular  space  between  the  pipe  and  its 
cap,  and  thereby  shuts  off"  the  communication  to 
the  burner.  The  apparatus  is  accommodated  to  f 
va.riations  of  pressure  at  different  altitudes,  by  ad- 
justing the  jiosition  of  its  cap  and  the  extent  “ 
to  Avhich  it  dqjs  in  the  liquid  by  means  of  the 
screw. 

Tlie  practicability  of  this  apparatus  was  first 
publicly  demonstrated  by  a three  months’  test  in 
Gottingen,  where  it  was  applied  to  forty  street 
lamps  in  the  jiriucipal  thoroughfares  ; and  the  Gas 
Commission,  of  which  the  mayor  was  a member, 
certified  on  the  l21st  of  March  last  that  the 
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apparatus  had  worked  continuously  to  their  satis- 
faction. 

But  I will  come  nearer  home,  and  say  a few 
words  about  the  experiments  more  recently  con- 
ducted at  Preston  before  several  members  of  the 
Corporation,  including  the  mayor  and  the  leading 
corporate  oificials. 

The  apparatus  was  fitted  to  a lamp  near  the 
Lady’s  Walk,  Moor-park,  a mile  and  a quarter 
distant  from  the  gas  works  in  Glover-street, 
whence  the  apparatus  was  to  be  operated.  The 
times  having  been  previously  agreed  upon  at 
which  the  lamp  should  be  lighted  and  the  light 
extinguished,  watches  were  carefully  compared, 
so  that  the  feasibility  of  at  will  almost  instanta- 
neously changing  the  gas  pressure  in  the  lamp 
apparatus  to  a definite  extent,  by  means  of  a 
regulator  at  works  far  removed  from  the  lamps, 
might  be  reliably  demonstrated.  The  regulator 
in  Glover-street  being  operated  upon  at  the  agreed 
times,  the  lamp  a mile  and  a quarter  distant  was 
lighted  with  scarcely  any  perceptible  lapse  of  time, 
left  burning  for  five  minutes,  as  had  been  pre- 
viously arranged,  and  then  was  promptly  extin- 
guished. This  process  was  repeated  several  times, 
much  to  the  astonishment  of  a number  of  lookers- 
on  who  were  not  in  the  secret. 

Similar  expeiiments  were  tried  on  a lamp  in 
Ribblesdale-place,  and  on  another  in  Fishergate, 
the  two  being  in  sight  of  each  other,  about  a 
quarter  of  a mile  apart,  and  the  same  distance 
from  the  gas  works.  They  were  lighted  simulta- 
neously by  one  operation  on  the  regulator  at  the 
agreed  time,  and  both  lights  were  extinguished 
promptly  when  the  pressure  was  redrreed. 

The  several  lamps  used  for  the  trial  were  taken 
at  haphazard,  none  of  the  service  pipes  having- 
been  tested  for  defects ; nevertheless,  the  experi- 
ments were  considered  highly  satisfactory. 

For  lighting  sunlights  the  foregoing  arrange- 
ment is  modified,  only  one  battery  being  used  for 
each  cluster  of  lights. 

The  vessel  coutaming  the  liquid  is  placed  in  the 
middle,  and  is  carried  by  a hollow  centre-piece 
above  it,  from  which  the  several  arms  or  branches 
of  the  smilight  project  radially.  The  centre-piece 
is  screwed  on  to  the  gaspipe,  whose  enlarged 
lower  end  passes  down  into  the  vessel  containing 
the  liquid,  the  upper  end  of  the  pipe  leading  to  the 
centre-piece  above.  The  lower  end  of  the  pipe  is 
closed  by  the  liquid  when  the  gas  is  at  its  minimum 
pressm-e  and  opened  by  increasing  the  pressure, 
the  galvanic  circuit  being  completed  for  igniting 
the  gas  by  a temporary  augmentation  of  pressure, 
as  in  the  street-lamp  apparatus.  The  electrodes 
are  situated  at  each  side  of  one  burner  only,  across 
which  the  platinum  wii-e  passes,  and  all  the  burners 
being  within  lighting  range  of  each  other,  the 
whole  of  the  gas  jets  are  rapidly  ignited. 

The  dip  of  the  pipe  into  the  liquid  may  bo 
varied,  as  required,  by  simply  turning  the  centre- 
piece. 

The  requisite  changes  in  the  gas  pressure  are 
1 effected  bv  means  of  a suitable  regulator,  as  well 
I understood. 

1 The  office  desk,  or  table  apparatus,  is  an  inge- 
I niotis  modification,  m which  the  battery  resembles 
I those  of  the  street  and  srmlight  arrangements,  except 
; that  instead  of  there  being  a hydrostatic  tap,  and 
I the  electro-motive  liquid  beingbrought  into  contact 
! with  the  zinc  by  the  pressm-e  of  the  gas,  the  zinc 


is  lowered  into  the  acid  by  a mechanical  arrange- 
ment operated  by  hand  pressure  upon  a suitable 
knob,  by  which  at  the  same  time  an  ordinary  gas 
tap  is  opened,  the  platinum  is  moved  over,  and 
ignites  the  issuing  gas.  A spring  returns  the  zinc 
and  platinum  wire  to  their  original  positions  on  the 
removal  of  the  j)ressure  from  the  knob. 

Professor  KHnkerfues’  invention  is  evidently 
susceptible  of  other  applications  than  those  I have 
alluded  to. 

The  length  this  paper  has  attained  bids  me  to 
conclude.  In  doing  so,  while  acknowledging  yom- 
kind  attention,  I crave  indulgence  for  the  very 
imperfect  manner  in  which  my  subject  has  been 
brought  before  you,  knowing  as  I do  that  it  would 
have  gained  much  additional  mterest  in  the  hands 
of  one  qualified  by  special  experience  to  elucidate 
its  practical  details. 


DISCUSSION. 

Mr.  Ladd  said  he  had  gone  very  little  into  these 
arrangements,  yet  he  had  had  a great  deal  to  do  with 
lighting  gas  hy  electricity.  He  had  always  adopted 
the  induction  spark  for  the  purpose.  He  had  fitted 
up  the  Royal  Albert  Hall,  which  was  the  largest 
building  to  which  electricity  had  l)een  applied  for  the 
purpose.  The  apparatus  then^  was  of  far  greater  power 
than  was  wanted.  It  was  orig-inally  intended  to  light 
five  jets  at  a time.  The  same  principle  had  been  carried 
out  in  the  east  laboratories  of  the  Royal  Arsenal, 
whore  the  combustible  materials  are  compounded,  and 
consequently  no  such  thing  as  a light  or  a match  of  any 
kind  is  allowed  to  be  brought  into  the  building.  He  had 
adopted  the  same  principle  there  by  a[>plying  the 
electric  spark  and  the  two  wires.  Two  platinum  wires 
were  set  in  a small  block  of  steatite,  and  these  were 
fixed  immediately  below  the  burner.  The  wires  were 
connected  with  a coil,  and  as  the  spark  passed,  the  gas 
was  turned  on  and  ignited.  The  draught  then  carried 
the  fl  ime  upwards  and  away  from  the  apparatus, 
so  that  it  w-as  not  po.ssible  to  have  a deposit 
of  carbon  upon  the  wire.  After  a great  deal  of  practice 
ho  found  there  w-as  really  little  or  nothing  left  to  be 
desired  to  perfect  the  arrangement.  In  the  east 
laboratory  there  are  24  houses  to  be  lit,  all  protected 
by  glass  underneath  the  burners  ; a m m goes  down 
with  a little  battery  and  coil,  and  puts  it  against 
the  two  w'ires  outside  the  door,  turns  on  the  g.is, 
and  so  lights  it,  and  no  pnshble  danger  can  ensue. 
There  is  some  little  difficulty  in  lighting  the  gas  if 
it  was  enclosed  in  a glass  vessel.  Unless  the  elec- 
tricity was  applied  very  quickly,  the  gas  and  air 
niixed,  anil  you  got  an  explosive  compound,  and  might 
blow  the  lamp  to  pieces.  A very  pretty  arrange- 
ment came  over  from  Ameiica  a few  years  ago,  which 
he  believed  was  presented  to  Mr.  Faraday.  A little 
ebonite  plug,  lined  with  silk,  fitted  in  a cup,  and  the 
wires  were  brought  up  to  the  burner.  All  you  had  to 
do  was  to  lift  the  plug  out  of  the  cup,  and  the  gas  lit. 
It  was  a pretty  little  arrangement  for  a single  light. 
He  thought  there  might  be  some  ditfieulty  in  carrying 
these  arrangements  out,  and  some  objections  to  them 
in  thedr  present  state.  One  was  as  to  evaporation. 
In  hot  weather  it  would  be  rather  difficult  to  keep 
the  liquids  from  evaporating.  Sulphuri  ■ acid  absorbs 
moisture,  but  with  diluted  sulphuric  acid,  as  this  was, 
the  absorption  amounted  to  very  little  indeed.  The 
great  thing  to  guard  against  was  evaporation,  which  in 
hot  weather,  he  thought,  w'ould  be  difficult  to  prevent. 
Another  question  was  as  to  the  cold.  If  the  winter 
were  very  severe,  and  the  liquids  ti-i.ze-  there  would  be 
a stoppage  to  the  gas.  A separate  main  woulu  also  be 
wanted  for  the  street  lamps,  because  it  would  not  do  to 
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tamper  with  the  houses  by  increasing  or  lessening  the 
pressure,  as  the  case  might  be,  to  light  or  put  out  the 
lamps  in  the  streets.  In  the  arrangement  for  the  sun- 
light the  evaporation  would  he  very  great,  from  the  ex- 
cessive heat  which  would  be  brought  to  hear  upon  it. 

Mr.  W.  Francis  remarked  that  any  plan  which  would 
enable  the  whole  of  the  gas-jets  to  be  lit  at  once  would 
be  a great  boon,  for  it  would  prevent  the  escape  of  gas 
and  the  disagreeable  odour  arising  therefrom.  Also  the 
■effect  would  be  very  beneficial  in  preserving  the  clear- 
ness and  brilliancy  of , the  lustres  of  chandeliers,  which 
frequently  got  soiled  in  lighting.  He  would  also  like  to 
know  the  cost  for  the  manner  of  its  application  to  private 
houses. 

Dr.  Wallace  had  recently  come  from  Glasgow,  where 
about  130  men  were  employed,  and  where  the  saving 
W'ould  be  very  great  if  the  plan  could  be  adopted.  But 
the  subject  w’as  not  yet  thoroughly  brought  out,  and 
there  was  still  something  to  learn.  One  objection  against 
its  use  for  street  lam|is  was  the  very  deep  shadow  the 
glass  vessels  would  cast.  They  were  about  five  inches 
in  diameter,  and  occupied  a considerable  space.  lie 
would  ask,  would  it  bo  possible  to  put  these  vessels  in 
the  pillar  of  the  lamp,  and  n(jt  in  the  globe  at  all  f It 
struck  him  the  rete  ntion  of  the  platinum  wire  diminished 
the  illuminating  power  of  the  flame.  He  had  not  tried 
it  photometrically,  how'ever.  The  use  of  separate  mains 
was  also  an  objection,  but  not  an  insuperable  one,  for 
doubtless  it  would  he  cheaper  to  eiect  separate  m.-iins 
than  to  spend,  as  was  done  in  Glasgow^,  £5,000  or  £6,000. 
a year.  True  the  w hole  of  the  money  would  not  be  saved, 
because  the  lamp-lighters  were  also  employed  in  cleaning 
the  lamps.  But  if  an  hour’s  gas  each  night  could 
by  this  means  be  saved,  a large  amount  of  money 
would  thereby  be  economised.  But  they  knew  nothing 
of  the  cost  of  the  apparatus,  nor  to  what  extent  it  was 
at  present  adopted. 

Mr.  Copland  had  made  a few  rough  calculations  in 
the  room  as  to  the  saving  of  gas  and  labour.  Taking 
Bristol  as  an  example,  with  its  3,000  street  lamps,  these 
lamps  took  one  hour,  morning  and  evening,  to  light  and 
extinguish.  Taking  the  nuinber  of  days  at  300,  and  the 
cost  ot  the  gas  at  4s.  per  1,000  feet,  the  City  of  Bristol 
paid  £1,000  a year  more  than  was  necessary  it  they 
cm])loyed  this  apparatus.  The  evaporation  of  the  liquid, 
he  thought,  would  not  amount  to  much  in  the  course  of 
a week,  and  Iresh  liquid  could  easily  be  supplied  by  the 
lamp-lighter  when  cleaning  the  lamps,  if  it  were  neces- 
sary. The  evapnratirjii  would  he  compensated  for  to  a 
groat  extent  by  absorption  by  the  sulphuric  acid. 

Colonel  Goodenough  inquired  the  coat  of  the  apparatus, 
and  it  there  was  one  of  a smaller  size,  which  ('ff  red  Ics.s 
objection  in  regard  to  casting  a shadow'.  He  might 
say  that  a gentleman  was  about  to  visit  this  country 
from  Vienna,  lor  the  pmruose  of  introilucing  a plan  for 
the  lighting  of  .stieet  lamps,  and  wdien  that  scheme  was 
helqrrr  the  public  nrnre  intormation  on  this  important 
subject  would  be  furthconring. 

Mr.  E.  Lawrence  wms  glad  to  see  the  method  of  putting 
a separate  galvanii^  battery  to  each  gas-lamp  was  in- 
troduced. He  objected  to  the  platinum  wire  remaining 
in  the  burner.  The  small  apparatus  for  hand- lighting 
was  the  one  which  most  commended  itself  to  his 
mind,  where  the  pressure  uporr  a button  brought 
forward  a spark,  and  the  gas  ignited.  The  gas-lamps 
might  be  wholly  separate  from  the  battery’,  and  the  ap- 
paraurs  for  lighting  might  be  connected  with  it  by  a 
small  tube,  and  this  would  obviate  the  difficulty  of  the 
platinum  wire  reinainiirg  in  the  flame. 

Mr.  W.  H.  Walenn,  F.C.S.,  had  paid  some  little  atterrtion 
to  the  history  of  these  inventions  and  found  they  began 
as  far  hack  as  1812.  In  the  Soi  iety’s  of  July, 

1859,  there  was  an  account  of  Professor  Schilling’s  modi 
ol  igniting  gunpowder  by  means  of  electricity.  The 
heating  power  ol  electricity  was  at  the  bottom  of  this 
apparatus.  But  the  healing  power  there  was  applied  to 


carbon,  and  not  platinum.  The  next  invention  was  that 
of  Mr.  Roberts,  in  1842,  when  he  endeavoured  to  fire 
some  fuses  and  to  accomplish  blasting  by  electricity.  He 
used  twenty-battery  cells  for  that  purpose.  He  found 
that  a number  of  charges  might  be  fired  at  once,  but  the 
increase  of  pnw’er  was  so  great  that  he  never  attempted 
to  fire  more  than  one  charge  at  one  time.  The  next  was 
that  of  Mr.  Staite’s,  in  1847,  the  application  of  electricity 
to  light  lamps.  He  did  it  by  means  of  platinum  wire 
heated,  and  in  the  circuit  there  was  an  elec- 
tro-magnet, and  when  the  current  ceased,  the  electro- 
magnet extinguished  the  light.  The  next  was  the 
one  alluded  to  in  the  paper,  Professor  iShering- 
ham’s,  which  was  similar  to  Blr.  Staite’s,  and  was  by 
means  of  platinum  wire.  Then,  in  1856,  there  was 
that  of  Mr.  Simon  Petit,  alluded  to  in  the  paper. 
This  invention  was  a very  ri  markable  one.  He 
united,  by  means  of  the  spark  or  heated  platinum  wire, 
two  distinct  methods.  He  introduced  tbe  galvanic 
battery  at  each  particular  light — that  was  a local 
circuit,  excited  by  a general  circuit,  and  the  lighting 
was  in  that  case  simultaneous,  that  is  to  say , the  operation 
was,  that  during  the  time  the  light  was  extinguished  the 
electric  current  w'as  traversing  the  lamp  wire,  whieh  was 
like  our  telegraph  wire,  ttnd  running  from  lamp  to  lamp. 
During  that  there  was  a constant  current.  The  inter- 
ruption of  the  current  caused  an  apparatus  to  tuin  on  the 
gas,  and  also  actuated  a further  apparatus  by  which  the  gas 
was  lighted.  The  fault  in  this  was  the  constant  action  of 
the  current  in  the  circuit.  Then  there  was  Mr.  Isham 
Baggs’  plan.  He  used  frictional  electricity,  and  either 
pneumatic  or  hy  draulic  arrangements  forturning  the  gas 
off.  Whether  he  ever  used  the  pressure  ot  gas  to  ac- 
complish his  purpose,  he  could  not  tell.  This  was  not  the 
first  time  galvanic  batteries  had  been  used  in  this  way, 
for  there  were  three  plans  for  using  them  between  1858 
and  1866,  and  several  during  the  past  few  years.  He  did 
not  attach  much  importance  to  the  evapoi-ation,  because 
the  liquid  was  not  exposed  to  the  air,  and  if  it  evaporated 
it  must  go  into  the  gas  tube,  and  that  being  small 
there  could  not  be  much  loss. 

Mr.  Dipnall  thought  the  apparatus  might  he  lowered 
into  the  pillar  of  the  lamp  itself,  instead  of  exposing 
it.  He  thought  the  coniinereial  element  was  an 
important  one ; and  it  must  not  he  forgotten,  if  a 
saving  of  £1,000  would  be  effected  in  Bristol,  and 
there  were  3,000  lamps,  that  would  he  only  6s.  8d. 
per  lamp,  and  he  doubted  whether  the  cost  of  putting 
up  the  apparatus,  cleaning,  and  so  forth,  would  be 
covered  by  that,  to  say'  nothing  of  intertst  on  the 
first  cost.  If  it  could  ho  applied  to  tuiret-clocks, 
pier-heads,  beacons,  light-houses,  and  so  forth,  it  would 
be  a most  valuable  invention. 

Mr.  Fitzjames  asked  what  would  be  the  effect  should 
there  be  a lailuro  of  electricity,  or  should  damp  get  into 
the  apparatus  f 

Mr.  Botleysaid  that  considering  the  enormous  number 
of  street-lamps  in  use  in  London  and  its  vicinity,  and  that 
they'  were  generally’  lit  in  the  w'inter  at  3.45  in  the 
afternoon,  and  not  put  out  till  half  an  hour  or  even  one 
hour  after  the  sun  had  risen,  the  saving  would  not  he 
much  less  than  £100,000  a year,  if  the  l.ini]is  were  only’ 
lit  at  sun-down  and  put  out  at  once  in  the  nioi-ning. 
When  the  high  price  of  coal  was  taken  into  considera- 
tion such  a plan  as  this  was  ii  great  desideratum. 

Mr.  Pearsall  would  like  to  know  what  would  he  the 
effect  of  an  alteration  of  pressure,  as  it  was  well  known 
a sudden  effect  was  caused  by  the  extinguishing  of  the 
lights  in  churches  and  chapels  and  factories  in  large 
towns;  the  pz’essure  on  the  lights  burning  was  increased 
to  a vast  amount.  He  thought  that  ev'en  it  the  plan 
were  not  suitable  for  general  purposes,  it  might  be  for 
pai'ticular  uses,  and  that  it  would  be  invaluable  in  cases 
of  collision  and  where  individual  lights  were  lequired, 
as  in  beacons. 

Mr.  James  Brown  said  that  the  difference  of  pressure 
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t arising  from  the  turning  out  of  the  lights  in  large  build- 
: ings,  and  in  certain  parts  of  the  town,  would  be  entirely 
provided  for  b}'  the  fact  that  it  required  a separate  mam, 

'(  ■which  would  run  along  the  streets.  There  was  an  advan- 

!)  tage  in  that,  as  they  would  be  able  to  tell  the  exact 
,1  amount  of  gas  which  was  consumed.  He  thought  the 
' principle  particularly  applicable  to  the  use  of  turret-clocks. 

!■  In  the  town  where  he  resided  they  had  had  considerable 
I difficulty  as  to  the  lighting  of  a turret-clock,  a ladder 
being  found  too  cumbersome  and  a stick  too  long  for  a 
j man  to  hold  and  carry  about ; and  the  only  way  they  got 
I over  the  difficulty  was  by  keeping  the  clock  alight  night 
i and  day  all  the  year  round,  and  the  gas  cost  some  £lo 
i to  £20,  whereas  some  £5  would  have  sufficed  to  pay  for 
[-  the  gas  really  required.  It  might  be  said,  *•  Turn  the  gas 
I down.”  They  did  so,  and  the  result  was  that  the  wind 
;■  blew  it  out.  The  result  was  that  a chemist  of  the  town 
had  brought  forward  a plan  which  seemed  similar  to  the, 
one  before  them  to-night,  by  which  he  showed  by  experi- 
ii(  ment  how  easily  the  lighting  coul  1 be  accomplished.  He 
li!  would  like  to  know  wh'-ther  the  platinum  could  remain 
lil  in  the  light  without  suffering  any  serious  damage,  and 
■'  also  how  long  it  would  remain  without  being  spoilt. 

Captain  Le'wis  Munro  said  in  some  parts  of  France  he 
had  seen  only  the  figures  and  hands  of  the  clock  illumi- 
.1  nated.  the  free  being  plain,  thus  giving  a much  clearer 
f'  light,  and  enabling  the  clock  at  the  (Justom- house  at 
■i  H avre  to  be  seen  m my  miles  off. 

1 Mr.  Walter  Smartt  observed  that,  supposing  it  were 
' not  possible  to  obtain  a suffi  uent  pressure,  would  not  the 
I gas,  continuing  to  pass  through  the  tube,  cause  an  ex- 
f plosion  ? It  might  not  always  be  possible  to  get  a 

I sufficient  pressure  of  gas,  as  had  lately  been  the  case. 

and  London  might  be  left  in  d'lrkness.  Another  fact 
I might  be  mentioned.  In  some  conditions  the  atmosphere 
. I might  be  very  dr}'  and  in  others  very  moist.  Now,  it 
[ was  well  kniwn  that  ( ol  i metal  had  an  affinity  for 
'■|  moisture,  and  the  platinum  might  become  frozen,  an'l 
some  time  might  be  required  to  heat  the  platinum  wire. 
When  the  atmosphere  was  dry  near  the  gas-works 
the  platinum  would  soon  get  heated,  but  where  it  was 
further  off  it  might  take  a much  longer  time,  and  the 
>1  gas  authorities,  seeing  the  lamps  lit  near  the  works, 
j might  stop  the  pressure  necessary  to  light  the  further 
I lamps. 

.1  Mr.  Lloyd  Wise,  replying,  said  hedld  notthink  the  prin- 
Ll  ciple  of  lighting  the  Albert-hall  w is  applicable  for  street 
I lamps.  With  regard  to  carbon  being  deposited  on  the 
! platinum  wire,  the  experiments  of  Professor  Klinkerfues 
I had  not  shown  that  any  siudi  deposit  took  place  when 
I the  distance  of  the  platinum  wire  from  the  burner  was 
■ properly  adju.sted.  As  to  the  evaporation  of  the  liquiil, 

I if  the  supply  w.is  foun  l to  be  low  when  the  man  went  to 
clean  the  lamps,  it  would  be  a simple  thing  to  add  a 
little.  But,  as  a matter  of  fact,  during  the  three 
1 months  the  experiment  was  tried  at  Gottingen, 
which  was  in  the  winter  time,  it  was  not  found  necessary 
to  replenish  the  supply.  In  regard  to  the  liability  to 
' freezing,  a gentleman  in  the  town  had  seen  the  apparatus 
‘ at  work  with  the  thermometer  at  zero,  and  therefore  it 
could  be  guarded  against.  Sulphuric  acid  itself  does 
not  readily  freeze,  and  the  quantity  of  sulphuric  acid 

iwas  proportioned  so  as  to  prevent  freezing  as  far  ;is  pos- 
sible. As  to  the  form  of  the  vessel,  it  was  not  absolutely 
necessary  that  it  should  be  of  glass.  The  difficulty 
which  had  been  mentioned  as  arising  from  an  in- 
crease of  pressure  in  private  houses  had  been 
satisfactorily  overcome,  and  the  apparatus  could  be 
j applied  to  chandeliers.  As  to  the  shadow  which  might 
1 be  thrown,  that  was  simjdy  a question  of  detail,  and  could 
I easily  be  arranged.  The  platinum  wire  did  not  reduce 
the  light,  as  was  supposed.  On  the  contrary,  it  increased 
J it,  but  if  it  was  found  needful  it  could  be  kept  out  of  the 
flame.  The  use  of  separate  mains  was  partly  obviated 
j by  the  arrangement  which  was  proposed.  There  was 
I no  connection  between  the  works  and  lamps,  save  by  the 


ordinary  main — nothing  whatever  besides.  The  number 
of  men  required  for  attending  to  the  lamps  would  be 
diminished.  One  qu  irter  of  the  present  number 
of  men  employed  would  do  all  that  was  necessary 
as  to  keeping  the  lamps  clean  and  the  apparatus 
in  order.  There  was  not  only  a saving  as  regards  the 
light,  but  the  power  of  lighting  the  gas  simultaneously 
was  the  great  advantage  of  the  system.  The  gas  could 
be  lit  instantly  when  necessary.  He  might  say  that 
there  was  a town  where  the  apparatus  was  about  to  be 
applied  to  the  lighting  of  5,000  lamps.  In  conclusion,  he 
would  add  there  was  nothing  delicate  aboutthe  apparatus, 
and  it  was  not  li.ible  to  get  out  of  order.  The  augmenta- 
tion of  pre.-sure  for  lighting  was  only  momentary,  and 
took  scarcely  any  perceptible  time.  When  there  was  gas 
enough  in  the  works  to  light  the  town  at  all  you  could 
always  get  the  necessiry  pressure.  The  question  of  cost 
he  could  not  go  iuto  now,  as  he  was  not  prepared  to 
do  so. 

The  Chairman,  in  proposing  a vote  of  thanks  to  the 
lecturer,  said,  in  a case  of  this  kind,  where  a new  inven- 
tion comes  before  a general  audience,  first  it  was  needful 
to  look  to  the  object  sought  to  be  accomplished, 
whether  that  was  sufficiently  important;  secondly,  at  the 
principles  involve  1 in  att lining  the  object  proposed; 
and,  laslly,  to  the  detaile  1 application  of  those  prin- 
ciples. In  the  discussion  the  results  he  thought  had 
been,  first,  that  the  subject  was  of  very  considerable  im- 
port ince;  secondly,  that  the  principle  employed  for 
dealing  with  it  was  sound  ; and  lastly,  that  the  details 
involved  in  carrying  out  the  jirinciples  were  not  compli- 
cated. In  discussing  a new  invention  we  must  always 
bear  in  mind  that  wh.it  we  have  to  consider  is,  not  whether 
the  thing  is  perfect  in  all  its  branches,  but  whether 
it  is  presented  in  a form  sufficiently  perfect  to  w.irrant 
further  trial,  and  he  thought  the  feeling  of  the  meeting 
was  that  they  had  had  the  invention  presented  in  that 
form.  The  speakers  for  and  against  balanced  one 
another  fairly,  and  where  any  answer  was  required  it 
had  been  given  by  the  lecturer  in  his  reply.  Of  course, 
it  was  an  action  that  could  not  be  spoken  about 

without  a trial.  It  was  a matter  of  experi- 
ment to  ascertain  whether  the  statements  were 

borne  out  by  the  fict  of  continued  tri.iL  A trial 
of  three  months  in  Gottingen  was  only  as  far 

as  the  m itter  had  yet  gone.  And  the  trial  in  England, 
as  far  as  it  went,  was  successful ; but  that  was  to  be  yet 
further  extended.  The  illumination  of  outlying  buoys 
and  rocks  was  the  most  important  matter  to  which 
the  apparatus  could  be  applied.  That  was  a subject 
which  had  caused  much  thought  and  labour  to 
many  scientific  men  ; but  as  yet  only  one  plan  h id 
been  adopted,  and  that  was  where  they  had  arranged  a 
series  of  reflectors  on  an  outlying  rock  with  a light  on 
the  shore  throwing  its  rays  on  the  reflectors  on  the  rock, 
which  were  then  transmitted  to  the  spot  m the  sea  where 
they  were  wanted.  It  would  be  a very  simple  matter  to 
carry  a gas  tube  to  an  outlying  rock,  and  to  place  a 
beacon  .sufficiently  high  to  be  out  of  the  -water,  and  then 
to  establish  this  ajiparatus,  and  so,  by  reducing  or  in- 
creasing your  piressure,  to  obtain  or  extinguish  the  light. 
Ho  hoped  the  matter  would  bo  laid  before  the  proper 
authorities,  and  that  something  practical  would  be  done. 


Mr.  J.  B.  Booth  sends  the  following ; —In  reply  to 
many  questions  asked  last  evening  after  the  reading  of 
the  paper  on  gas  igniting,  I m ly  briefly  state  that,  frenn 
experiments  which  have  been  made,  the  liquid  will  not 
freeze  with  the  English  winter  temperature;  the  cost 
of  the  application  to  street  lamps  is  not  expensive  ; the 
saving  of  gas  is  very  considerable  ; the  lamp-lighters 
may  be  reduced  more  than  one-half;  the  apparatus  is 
not  liable  to  get  out  of  order  with  proper  usage.  After 
a long  discussion  in  Preston  by  practical  persons,  the 
calculations  made  have  shown  a saving  of  nearly  30  per 
cent,  on  the  present  cost  of  gas  lighting.  The  apparatus 
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is  capable  of  application  to  all  public  and  domestic 
purposes.  I shall  be  glad  to  answer  any  further 
inquiries  from  correspondents. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 

.®. 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  iScott,  C.B., 
secretary. 


On  Friday  last,  1st  March,  1873,  a meeting  of  re- 
presentatives of  the  Australian  Colonies,  proposing  to 
occupy  the  Belgian  Annexe  as  a Colonial  Court,  at 
South  Kensington,  was  held  at  the  Royal  Commis- 
sioners’ Offices,  Gore-lodge.  The  following  members 
were  present: — Sir  Daniel  Cooper,  Bart.;  Sir  James 
McCulloch,  K.C.M.G.  ; Mr.  F.  Dutton,  C.M.G.  ; and 
Major  C.  F.  Roberts. 

The  fifth  meeting  of  the  Committee  for  Ancient  Objects 
was  held  on  the  3rd  March,  Mr.  C.  D.  Fortnum  in  the 
chair.  There  were  present — Mr.  C.  M.  Campbell,  Mr. 
J.  Crace,  Mr.  H.  Durlacher,  Mr.  Moody,  Mr.  Soden- 
Smith,  Dr.  Thudichum,  and  Mr.  R.  Thompson.  The 
committee  inspected  an  interesting  collection  of  drink- 
ing implements  and  utensils  for  the  table,  and  of  silks 
and  velvets.  Offers  of  loans  of  valuable  ancient  objects 
connected  with  the  classes  of  the  Exhibition  were  com- 
municated to  the  committee. 


The  issue  of  season  tickets  for  1873  commenced  on  1st 
of  March. 

Her  Majesty's  Commissioners  for  the  E.xhibition  have 
resolved  that — 

1.  Season  ticket  holders  shall  have  the  following 
privileges  of  admission  : — 

{a.)  To  the  Exhibition  on  all  occasions  when  open  to 
the  public, 

(/).)  To  the  Royal  Albert-hall,  where  concerts  of  a 
high  standard,  directed  by  Mr.  Barnbv,  and  perform- 
ances on  the  organ,  by  Mr.  Best  and  Dr.  Stainer,  will 
be  given  daily  throughout  the  Exhibitton.  (See  special 
musical  programme.) 

(c.)  To  all  private  views. 

{d.)  To  the  galleries  of  the  E.xhibition  two  hours 
before  the  general  public. 

Visitors  to  the  School  of  Cookery  wall  pay  extra. 
Admission  for  each  hour’s  instruction  on  Mondays, 
Tuesdays,  and  Saturdays,  6d. ; Wednesdays,  Thursdays, 
and  Fridays,  Is. 

2.  The  charge  for  a season  ticket,  conferring  the 
privileges  mentioned  above,  lasting  from  the  14th  April, 
1873,  to  31st  October,  1873,  will  be  one  guinea. 

3.  The  Exhibition  will  be  open  daily  from  10  to  6. 

4.  The  charge  for  admission  to  the  general  public  will 
be: — From  Easter  Monday,  the  14th  April,  to  the  31st 
October,  on  Monday's,  Tuesdays,  Thursdays,  Fridays, 
and  Saturdays,  Is.  each  day  ; on  Wednesdays,  2s.  6d. 
until  1st  of  August;  afterwards,  Is.  The  picture  gal- 
leries, and  some  other  portions  of  the  Exhibition  will 
be  lighted  every'  Monday'  and  Saturday'  evenings,  and 
be  open  till  9 p.m.  Admission,  after  6 p.m.,  sixpence. 

6.  Her  Majesty'’s  Commissioners  reserve  the  right  of 
altering  the  prices  of  admission  from  time  to  time,  as 
they  may  see  fit,  after  giving  public  notii'e. 

6.  Season  tickets  may  be  had  at  the  Roy'al  Albert- 
ball,  in  Kensington-road,  at  the  Ofifice  of  the  Society  of 
Arts,  Messrs.  Novello’s,  No.  1,  Bernej’’s- street,  and  25, 
I’uultry  ; and  at  all  the  principal  agents. 

7.  Season  tickets  must  he  signed  before  presentation. 
The  owners  must  produce  Ihem  each  time  they  enter 
the  Exhibition  or  the  Hall,  and,  when  required,  must 
write  their  names  in  a book. 


8.  Season  tickets  are  not  transferable,  and  if  pre  - 
sented  by  any  other  person  than  the  registered  owner , 
will  he  forfeited.  Tickets  lost  cannot  be  replaced. 


EXHIBITIONS. 


Vienna  Exhibition. — Advices  from  Cape  Town  state  i 
that  the  great  diamond  of  288  carats  which  has  been 
exhibiting  there  is  to  he  sent  to  the  Vienna  Exhibition.  , 


COREESPONBENCE. 


CHANNEL  PASSAGE. 

Sill, — With  reference  to  the  ventilation  of  steam-ships, 

I desire  to  direct  public  attention  to  a letter  in  the 
Lancet,  22nd  ult. , written  by'  Dr.  Alexander  Rattray,  of 
her  Majesty’s  ship  Britannia.  He  has  made  observa- 
tions during  a voyage  from  the  Cape  of  Good  Hope  to 
England,  and  he  states  that  in  the  American  navy  a 
new  plan  of  ventilation  has  been  adopted  recently'  which 
merits  notice. 

I believe  it  is  difficult  to  ventilate  steam-ships, 
especially  during  rough  weather,  so  as  to  neutralise 
the  close  smell  which  prevails  below,  in  small  steamers 
generally'.  As  to  sea-sickness,  I believe — judging  from 
observation  and  in  some  measure  from  experience— 
that  it  prevails  chiefly'  in  shortly'-huilt  boats,  and  when 
they  have  a pitching  motion,  rather  than  when  they 
roll.  Mr.  W.  Fronde,  F.R.S.,  is  preparing  a report 
upon  this  subject,  w'hich,  I hope,  will  he  published. 

A recumbent  position,  assumed  before  the  motion  of 
the  vessel  commences,  is  desii’ahle  when  possible  ; and 
I think  that  in  the  plan  of  Dr.  J.  Chapman,  for  ap- 
plying ice  to  the  spine  in  sea  voyages,  this  position 
is  necessary. 

It  has  been  stated  recently  t’nat  Calais  is  not  acces- 
sible, excejit  at  the  time  of  high  tide,  for  the  Channel 
steamers  when  the  wind  blows  from  the  north  or 
north-east  quarter,  causing  delay  and  difficulty,  as  was 
the  case  with  the  Royal  yacht  in  the  y'ear  1822. 

In  building  ships  it  appears  to  me  desirable  that  com- 
partments should  be  used  where  it  is  possible,  and  that 
the  American  lake  steamers,  in  which  I have  been  a 
passenger,  would  be  useful  models  fur  English  ship- 
builders to  study'.  In  America  the  canopy  or  awning 
plan  is  in  vogue,  and  useful  in  fair  weather  certainly'. 

Sea-sickness,  I believe,  is  constitutional,  and  depends 
mnoh  upon  the  health.  I have  heard  that  even  Lord 
Nelson  suffered  considei’ahly  during  his  final  voyage  in 
1806.  The  late  Sir  J.  Herschel  invented  a plan  for 
hanging  hammocks,  so  as  to  regulate  the  oscillation,  and  j; 

I should  be  glad  to  know  what  has  been  the  effect  of  jM 
the  invention  ? It  was,  I think,  parti.dly'  successful.  ■ 

I am,  &o..  Ill 

Chr.  Cooke.  J 

London,  1st  Mavcli,  18i3.  :ij 


Sir, — As  Mr.  Bessemer  has  been  permitted  to  com-  ^ 
merit  in  writing  on  the  few  observations  I made  respect-  , 
ing  the  ships  fur  the  Channel  jiassage,  on  the  evening  of 
the  12th  February,  I ask  the  courtesy  of  a brief  reply  to 
him. 

Ido  not  consider  that  I gave  an  opinion  on  engineer- 
ing questions.”  The  case  simply  is  this: — Mr.  Bessemer 
invents  a saloon  for  the  sea.  I do  not  question  the 
ingenuity'  of  the  invention  (Mr.  Bessemer  knows  more 
about  tbat  than  I do),  but  I do  consider  1 know  more  of 
the  sea,  for  which  he  invents  the  machine,  than  he  does, 
and  my  opinion  is  just  what  I gave,  namely',  that  from 
my  knowledge  of  the  former,  the  latter  wall  not  answer 
the  purpose  intended.  The  practical  reason  is  obvious  ; 
it  provides  for  one  motion  only  out  of  several,  and  I ex- 
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[■'  pressed  my  doubts  of  that  one  motion  being  effectually 
: controlled;  and  my  comparison  of  the  governor,  who  is 
to  keep  the  cabin  horizontal,  with  that  of  a man  at  the 
wheel,  was  merely  to  show  that  the  governor  had  not 
' the  same  facilities  of  anticipating  the  motion  caused  by 
the  next  wave  ; and  I am  borne  out  in  the  advantage  of 
' an  anticipatory  action  by  the  remarks  of  Admiral  Robin- 
son, who — contrary  to  Mr.  Bessemer — claims  it  for  the 
I man  at  the  hydraulic.  I also  knew  that  for  the  purpose 
the  lever  must  be  one  of  great  power  and  easy  motion, 
and  the  illustration  of  the  fly  on  the  man’s  nose  was 
apposite,  if  not  very  elegant — for  I would  defy  a man  to 
sneeze  or  even  stand  the  bite  of  a saTid-fly  without  a 
sudden  motion  of  the  hands,  so  that  it  was  no  mistake 
or  misapprehension  on  my  part.  The  double  set  of 
valves  is  a wise  precaution,  but  has  nothing  to  do  with 
the  subject. 

I may  as  well  have  been  considered  giving  an  opinion 
on  ship-building,  when  I said  that  I believed  the  Besse- 
mer vessel  would  heel  at  times  more  than  fourteen  de- 
grees, and  also  when  I expressed  an  unfavourable 
opinion  of  Captain  Dicey’s  ship. 

Bailors  may  have  a kind  of  ‘‘rule  of  thumb”  way  of 
giving  an  opinion,  but  it  must  be  allowed  they  are  not 
always  wrong;  and  if  the  young  lady  quoted  by  Mr. 
Bessemei',  in  expressing  her  dislike  to  Dr.  Dell,  was 
lacking  in  argument,  I suppose  it  was  quite  conclusive 
to  the  doctor  himself;  and  I may  be  pardoned  in  hoping 
that  Mr.  Bessemer  will  be  equally  satisfied  with  the 
assurance  that  I,  as  a seaman  (and  many  others  who  are 
better  judges  than  myself),  do  not  believe  in  the  prac- 
tical efficiency  of  his  saloon  in  a Channel  seaway. — 
I am,  &c.,  II.  Davis. 


SiE, — On  Wednesday  evening,  the  26th  February, 
there  was  no  mention  made  of  one  great  peculi'.irity  in 
the  Mackie  ship — namely,  that  the  bow  wave,  after 
parting  on  either  side  fr  m the  stem,  is  taken  almost 
immedi'.itely  into  the  channels,  and  becomes  the  means 
of  propulsion,  the  bow  being  thus  relieved  by  almost  all 
the  water  forming  the  torrents  which  propel  the  ship.  I 
ventui’e  to  call  attention  to  this,  as  it  appeared  to  me  in 
the  light  of  an  omission. — I am,  &c.. 

Epsilon. 

March  1,  1873. 


PROGRESS  IN  INDIA. 

Sir, --Having  been  un.able  to  attend  the  meeting  of 
the  Society  for  the  discussion  of  Mr.  Stocqueler’s  paper 
on  Progress  in  India,”  I should  be  much  obliged  if  you 
will  afford  me  room  for  one  or  two  remarks. 

M ith  reference  to  the  observations  on  female  agency 
in  India,  it  seems  to  be  spoken  of  as  a thing  very  de- 
sirable, but  not  yet  introduced.  But  there  are  at'  this 
time  scores  of  ladies  of  good  position  in  England  who 
have  given  themselves  up  to  this  work,  and,  besides 
establishing  training  and  other  schools,  have  access  to 
the  families  of  the  upper  classes  in  a great  number  of 
zenanas  in  all  the  great  cities  of  India,  and  the  demand 
for  such  agency  is  rapidly  extending,  so  that  those  who 
are  employed  are  overwhelmed  with  woik,  and  are  con- 
stantly calling  for  further  help.  These  ladies,  of  course, 
make  themselves  masters  of  the  languages  necessary  for 
free  communication  with  their  pupils. 

With  respect  to  irrigation  only  one  work  is  mentioned, 
hut  no  attempt  is  made  to  show  the  progress  of  this 
system  of  improvement. 

There  are  now,  besides  innumerable  smaller  works, 
five  great  systems  of  river  irrigation  in  extensive  and 
^ccessful  operation— viz.,  those  of  the  Cauvery,  the 
Kistna,  the  Gudavery,  the  grand  Ganges,  and’  the 
Ranee  works.  Those  have  cost  to  this  time  nearly  five 
millions,  fully  equal  to  the  results  of  an  expenditure  of 
twenty  inillions  in  England.  They  are  none  of  them 
yet  completed,  but  they  are  irrigating  about  2^-  millions 


Of 

acres,  paying  about  one  million  per  annum  in  direct 
returns  to  the  treasury,  and  an  increase  of  produce  of 
about  £1  10s.  an  acre,  or  an  average  of  four  millions  a 
year,  besides  all  the  savings  in  water  carriage  and  in 
other  ways,  certainly  in  all  more  than  100  per  cent, 
benefit  to  the  country.  There  are  also  two  great  systems 
of  such  works  from  the  Toombudra  and  the  Maha- 
nuddee,  which  have  cost  nearly  three  millions,  but 
which  are  only  just  beginning  to  be  in  operation. 
Three  other  vast  works  from  the  Soane,  the  Sutlej, 
and  the  Jumna,  are  also  now  well  advanced,  and  will 
probably  be  in  operation  this  jmar,  and  five  others  have 
been  fully’  planned  anil  estimated,  and  will,  it  is  hoped,  be 
soon  commenced.  All  these  works  are  estimated  to  cost 
about  £35.000,000  when  completed,  will  irrigate  probably 
about  15,000,000  acres,  and  secure  food  for  about  40 
millions  of  people,  and  provide  about  12,000  miles  of 
steam-boat  canal.  These  are  all  entirely  new  works  on 
a vast  scale;  there  are,  besides,  thousands  of  minor  works, 
some  new,  but  mostly  old  native  works,  that  have  been 
improvecLand  extended. 

No  particulars  either  are  given  in  the  paper  respecting 
the  progress  of  water-carriage. 

It  must  be  remembered  that  the  power  of  India  to 
contend  with  other  countries  absolutely  depends  upon 
this,  which  alone  can  provide  cheap  transit.  In  a paper 
lately  the  subject  of  supplying  England  with  wheat 
from  the  north-west  provinces  was  treated  of.  This  will 
illustrate  the  state  of  the  case  in  this  respect.  The  whole 
depends  entirely  upon  water  tramsit.  The  sole  reason 
why  America  pours  wheat  into  England  is  that  the 
former  has  water  transit  by  the  St.  Lawrence  and  Erie 
canals.  The  wheat  would  not  bear  the  expense  of  land 
carriage.  Neither  will  the  wheat  from  the  north-west 
bear  it,  at  a penny  a ton  a mile.  AVben  the  above  irri- 
gation works  are  completed,  and  the  wheat  can  be 
carried  1,000  miles  for  four  rupees,  or  2^d.  a bushel, 
it  will  be  available  for  the  English  market,  and  will 
be  placed  in  a position  of  effective  competition  with 
America.  And  so  with  many  other  articles  of  com- 
merce. 

These  navigation  canals,  fitted  for  steam  power,  cost 
nothing  for  transit,  the  interest  being  paid  by  the  irri- 
gation, but  even  if  in  any  lines  they  were  cut  for 
transit  only,  the  cost  is  so  trilling  (from  one  to  three 
thousand  pounds  a mile)  that  the  interest  is  a small 
charge  upon  the  vast  quantities  carried  where  the  transit 
is  so  cheap.  Even  the  opening  of  the  Upper  Godavery, 
220  miles,  has  only  cost  £2.500  a mile,  and  if  the  works 
at  the  third  barrier  are  completed,  400  miles  of  naviga- 
tion will  be  obtained  at  only  £2,000  a mile. 

If  these  first  essentials  of  material  improvement — 
irrigation  to  secure  produce  and  greatly  increase  it,  and 
steam-boat  canals  and  improved  rivers  to  give  India 
transit  at  one-tenth  of  a penny  a ton  per  mile — are  kept 
out  of  sight,  the  progress  of  its  material  improvement 
cannot  be  at  all  correctly  judged  of.  No  land-carriage 
of  one  or  200,000  tons  on  main  lines  by  land,  at  a penny 
a ton,  can  possibly  enable  India  to  contend  with  other 
countries.  AA^’liat  she  wants  is  the  transit  of  two  or 
three  million  tons  on  such  lines  at  one-tenth  or  one- 
twentieth  of  a penny.  When  such  provinces,  instead  of 
being  under  the  necessity  of  growing  everything  they 
want,  are  enabled  by  cheap  transit  to  give  up  the  Imd 
almost  entirely  to  those  things  for  which  it  is  best  fitted, 
and  to  obtain  other  things  from  those  provinces  in  which 
they  can  be  grown  most  cheaply,  just  as  the  Isle  of 
France  is  able  to  give  herself  up  to  growing  sugar; 
there  will  then  be  a development  of  wealth  and  comfort 
far  beyond  anything  now  thought  of.  Thus  the  north- 
west, for  instance,  will  be  supplying  England  with 
wheat,  and  the  centi’al  provinces'  will  be  providing 
immense  supplies  of  their  fine  cotton,  while  hoth  are 
supplied  with  a multitude  of  things  from  other  pro- 
vinces ; hut  this  cannot  take  place  till  they  are  provided 
with  really’  cheap  transit,  'w'hich  nothing  but  water  can 
give  them. — I am,  &c.,  A.  Cotton. 
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GENERAL  NOTES. 


A Society  of  Arts  for  Victoria. — We  learn  (says  the 
Australian  Mechanic)  that  a society  is  in  course  of  f irmation, 
under  the  able  auspices  of  Mr  J.  G.  Knight,  founded  on  the 
basis  of  the  “ Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,”  of  Londou,  established  in 
1754,  and  having  for  its  objects  the  encouragement  ot  the 
arts,  manufactures,  and  commerce  of  the  Australian  colonies, 
by  bestowing  rewards  for  such  productions,  inventions,  or 
improvements  as  tend  to  the  employment  of  the  industrial 
classes,  and  to  the  increase  of  trade;  for  meritorious 
works  in  the  various  departments  of  the  fine  arts ; for 
discoveries,  inventions,  and  improvements  in  agriculture, 
chemistry,  mechanics,  manufactures,  and  other  useful  arts  ; 
for  the  application  of  such  natural  and  artificial  products, 
whether  of  colonial,  British,  or  foreign  growth  and  manu- 
facture, as  may  appear  likely  to  afford  fre.'-h  objects  of  in- 
dustry, for  extending  the  .sphere  of  Victorian  commerce,  and 
generally  for  assisting  in  the  advancement,  development,  and 
practical  application  of  every  branch  of  science  in  connection 
with  the  arts,  commerce,  and  manufactures  of  the  Australian 
colonies. 

Chalk  as  Fuel  on  Railways. — With  reference  to  a 
letter  that  recently  appeared  in  our  columns,  we  may  notice 
that  the  London  and  South  Western  Railway  Company, 
having  tried  the  experiment  of  mixing  chalk  with  coals  for 
consumption  in  fire-grates  at  the  offices,  Waterloo,  and  finding 
it  answer,  have  made  arrangements  fur  a regular  supply  to 
the  various  stations  throughout  the  line  for  use  in  the  several 
offices  and  waiting-rooms,  and  have  issued  an  order  for  a 
truck  load  of  chalk  to  be  received  at  all  the  stations.  The 
way  in  which  the  chalk  is  used  appears  to  be  as  follows  ; — 
First  light  the  fire  as  usual  w’ith  wood  and  coals,  then  put  on 
a layer  of  chalk,  followdng  with  another  layer  of  coals.  A 
fire  so  made  lasts  a long  time,  and  throws  out  a good  heat. 
Experiments  for  using  chalk  in  furnaces  have  been  made, 
but  it  does  not  answer  so  well  as  in  an  open  fire-grate.  In 
the  waiting-room  at  Guildford,  chalk  has  been  in  use  as  fuel 
for  over  a week,  and  is  said  to  have  been  found  to  answer 
very  well. 


NOTICES. 


OEDENARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

March  12. — “On  Signalling  at  Sea,  with  special 
reference  to  Signals  of  Distress.”  By  Capt.  P.  H.  Colomu, 
R.N.  On  this  evening  Thomas  Brassey,  Esq.,  M.P.,  will 
preside. 

March  19. — “ On  Certain  Improvements  in  the  Manu- 
facture of  Printing  Types.”  By  J.  R.  Johnson,  Esq. 

March  26. — “On  the  Edible  Starches  of  Commerce, 
their  Production  and  Consumption.”  By  P.  L. 
SiMMONES,  Esq. 

April  2. — “ On  Economy  of  Fuel  for  Domestic 
Purposes.”  By  Capt.  Douglas  Galton,  C.B.,  F.R.S. 

April  9. — Ah  Meeting. 

April  16. — “On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 


INDIA  COMMITTEE. 

A Conference  will  he  held  on  Friday,  14th  inst., 
at  8 p.m.,  when  a paper  will  bo  read  by  Eobert 
B.  SifAW,  Esq.,  on  “England  and  Central  Asia.” 
Major-GeneralSir Henry  Cre,swicke  Eawxinson, 
F.R.S.,  F.R.G.S.,  will  preside. 

At  the  Conference  which  will  he  held  on  Friday, 
2Sth  instant,  W,  T.  Elanford,  Esq. , of  the  Indian 
Geological  Survey,  will  read  a paper  on  “ The 


Mineral  Eesources  of  India.”  Sir  Louis  Maulet,  i 
C.B.,  Member  of  the  Council  of  India,  will  preside.  I 
Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


CANTOR  LECTURES. 

The  Second  Course  of  these  lectures  is  “ On  the 
Energies  of  the  Imponderables,  with  especial  re- 
ference to  the  Measurement  and  Utilisation  of 
them,”  by  the  Rev.  Arthur  Eigg,  M.A.  The  re- 
maining lectures  will  be  delivered  on  the  following 
evenings,  at  eight  o’clock : — 

Lecture  VI. — Monday,  March  10th,  1873. 

On  the  Energy  of  Light,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 


The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  he  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thudiciium,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...so  IETY  OF  ARTS,  8.  Cantor  Lecture.  Rev.  A. 
Bifrg,  “ On  the  Energies  of  the  Imponderables.’* 
Institution  of  Surveyors,  8.  Adjourned  Discussion  on 
M>.  K.  B.  Grantham’s  paper  on  “ Private  Agricultural  ' 
Railways.” 

London  Institution,  4.  Professor  Duncan,  “ Physical 
Geography.” 

Royal  Geographical,  8^.  1.  Mr.  J.  Thomson,  Journey 
in  Southern  Formosa”  (Adjourned  Paper).  2.  Mr.  W. 

N.  Thomas,  ” The  Oil  Rivers  of  Westf  rn  Africa.” 

Society  of  Engineers,  Discussion  on  Mr.  W.  H.  Fox’s  > 
paper,  on  Continuous  Railway  Brakes”  (Atmospheric  | 
and  Electric). 

Medical,  8,  | 

Tues.  ...Medical  and  Chirurgical.  8^^.  ; 

Civil  Engineers.  8.  Continued  Discussion  onMr.  Thornton’s  • 
paper  on  “ The  Indian  Railway  Gauge.” 

Photographic,  8. 

Royal  In'^titution,  3.  Prof.  Rutherford,  On  the  Forces 
and  Motions  of  the  Body.” 

Wed.  ...SOCIElY  CF  ARiS,  8 Capt.  Colomb,  RN  , “On  ' 

Signalling  at  Sea,  with  special  reference  to  Signals  oi 
Distress.”  ; 

Geological,  8.  1.  “ Prof.  Ansted,  “On  the  Solfatara  and 
some  Sulphur-deposits  at  Kaiamaki,  near  Corinth.” 

2.  Mr.  J.  Lucas,  “On  the  Origin  of  Clay-ironstone.” 

3.  Dr.  Dawson,  “Note  in  Vindication  of 
rhombicum  and  Lepidodendron  gasp'ianumd*  4.  Capt. 

F.  W Hutton,  “ Synopsis  of  the  younger  formations  of 
New  Zealand.” 

Graphic,  8. 

Royal  Literary  Fund,  3.  Annual  Meeting. 

Royal  Society  of  Literature,  4 

Arcbseological  Association,  8.  > 

Thurs... Royal,  8.^. 

Antiquaries,  8^. 

Royal  Society  Club,  6. 

Mathematical,  8 

Royal  United  Sen-’ice  Institution,  8.  Capt.  J.  P.  Morgan, 
“The  C«u^es  of  Inaccurate  Shooting  with  Smooth- 
bore and  Rifled  Guns.”  i 

Royal  Institution,  3.  Mr.  A.  Vernon  Harcourt,  “ On  the  i 
Chemistry  of  Coal  and  its  Products.” 

Fri  SOCIEI  Y OF  AHTS,  8 India  Conference.  Mr.  E. 

B.  Shaw,  “On  the  Commercial  Relations  of  England 
with  ‘ entral  Asia.” 

Astronomical,  8 

Royal  Institution,  9.  Professor  Allman,  “On  Coral 
Reefs  and  their  Ai'chitects.” 

Onekett  Club,  8. 

Royal  Uniteo  Service  Institution,  83.  ]\Ir.  E.  J.  Reed,  C.B., 
“Iron  clad  Navies.” 

Sat Royal  Institution,  3.  Professor  W.  K.  Clifford,  M.A., 

“ On  the  Philosophy  of  the  Pure  Sciences.” 
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The  Coimcil  beg  to  announce  the  foUowhig  con- 
tributions to  the  Prize  Fund  : — 


iJOURNAL  OF  THE  SOCIETY  OF  ARTS. 

I No.  1,060.  VoL.  XXI. 


FRIDAY,  MARCH  14,  1873, 


All  oommunicationsfor  the  Society  should  he  addressed  to  the  Secretary ^ 
John-streety  Adelphiy  Londojiy  W.C, 


ANNORR  CEMENTS  BY  THE  COUNCIL. 


I TECHNOLOGICAL  EXAMINATIONS. 

i The  Programme  of  Examinations  in  the 

! Technology  of  some  of  the  Arts  and  Manufactures 
i of  the  comatry  is  now  ready,  and  may  be  had  on 
i application  to  the  Secretaiy. 

j The  subjects  selected  for  1873  are  Cotton,  Paper, 

I Silk,  Steel,  and  Carriage-building.  Those  desiring 
I to  become  Candidates,  should  apply  for  the  pro- 
! gramme  without  delay,  as  all  names  must  be  sent 
in  before  the  end  of  March. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  : — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7 . 

To  the  best  candidate  in  the  Elementary  Grade,  £o . 

In  order  that  these  Examinations  may  really  bo 
successful  in  promoting  techmcal  education  m this 
country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Cormcil  apjaeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  Piize  Fund. 

The  followuig  special  additional  Prizes  are 
offered : — 

Ry  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  m the  Elementary  Grade, 
Paper  Manufacture ; — 


A Prize  of  £3 

A Prize  of  £2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Thu-d 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — - 


A Prize  of £3 

A Prize  of £2 


By  the  Worshiped  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  in  the  Elementary 
Grade  respectively,  in  the  Manufacture  of  Steel : — 


A Prize  of £.5  5 

A Prize  of £3  3 

A Prize  of £2  2 


The  Worshipful  Connpany  of  Vintners. . £10  10  0 
The  Worshipful  Company  of  Salters 


(annual) lo  lO  0 

Dr.  Grace  Calvert,  F.E.S.  (annual) 5 5 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

B.  L.  Chance,  Esq 5 5 0 


The  Council  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
aging their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  woi’kshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts, 
Adelphi,  London,  W.C. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  early  in  May  next.  This 
medal  was  mstituted  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactxu’es,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1864,  to  Sir  Rowland  Hill,  Iv.C.B.,  “for  his  great 
service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  sy  stem  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but  have 
extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  “ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afforded'  by  his  judicious  patronage  of 
Art,  bis  enlightened  commercial  policy,  and  especially 
by  the  abolition  of  passports  in  favour  of  British  sub- 
jects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
in6rc6.* 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.K.S.,  in. 
“ recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.E.S., 
LL.D.,  “for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
degree  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Eoyal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  “ for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food-economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  “for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  development  of 
Science  and  Art,  and  the  South  Kensington  Museum.” 
In  1872,  to  Mr.  Henry  Bessemer,  “for  the  eminent 
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seryices  rendered  by  -him  to  Arts,  Manufactures,  and 
Commerce,  in  developing  the  manufacture  of  steel.” 

The  Council  invite  members  of  the  society  to 
forward  to  the  Secretary,  on  or  before  the  12th 
of  April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


PKIZE  FOR  STEEL. 

1.  The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufactirrer  who  shall 
produce  and  send  to  the  London  International 
Exhibition  of  1873  the  best  collection  of  specimens 
of  steel  suitable  for  general  engineering  purpo.ses. 

2.  The  specimens  exhibited  must  include  a com- 
plete illustration  of  the  applications  of  the  varieties 
of  steel  submitted. 

3.  Each  manufacturer  should  send  with  his 
specimens  a statement  of  the  nature  of  the  tests 
he  has  applied  to  each  kind  of  steel  submitted,  and 
give  the  results  of  such  tests. 

4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; those  will  be  submitted  to  tests 
should  the  Council  consider  it  desmable. 

5.  All  persons  using  steel  for  general  engineer- 
ing  purposes,  who  are  not  manufactm-ers  of  such 
steel,  are  also  invited  to  exhibit  specimens  on  the 
above  terms  and  conditions. 

6.  The  Council  reserve  to  themselves  the  light 
of  withholding  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 


INDIA  COMMITTEE. 

A meeting  of  the  Committee  was  held  on  Monday, 
loth  inst.  Present : — Major-General  F.  Eardley- 
Milmot,  E.A.,  F.P.S.,  in  the  chair.  Dr.  Archihald 
Campbell,  Messrs.  Andrew  Cassels,  John  Chect- 
ham,  Hyde  Clarke,  W.  S.  Fitzwilliam,  F.  Hendrilcs, 
Edwin  Lawrence,  Maitland,  and  J.  B.  Smith, 
M.P. 


PROCEEDINGS  OF  THE  SOCIETY. 


FOURTEENTH  ORDINARY  MEETING. 
Wednesday,  March  12th,  1873,  Thomas  Brassey, 
Esq.,  M.P.,  Vice-President  of  the  Society,  in  the 
chair. 

The  following  Canebdates  were  q>roposed  for 
election  as  Mcmliers  of  the  Society  : — 

Colonib,  Captain  P.  11.,  B.N.,  Hairow,  N.^V. 

Hale,  William  Francis,  304,  Goldhawk-road,  Hammer- 
smith, W. 

Ricketts,  Arthur.  12,  Forhes-roail,  Penge,  S.E. 

Smith,  Matthew  (Messrs.  Frederick  Smith  and  Co.) 
Halifax,  Yorkshire. 


Wallace  Sir  Richard,  Bart.,  M.P.,  106,  Piccadilly,  W. 
Whitehead,  Charles,  F.R.G.S.,  F.S.A.,  Barming  House, 

Maidstone. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Barbour,  William  Boyle  (Messrs.  Barbour,  Barclay,  and 

Co.),  Manchester. 

Baynes,  Alfred  Henry,  F.R.G.S.,  F.S.S.,  Fairlight, 

Harrow-on-the-Hill,  Middlesex. 

Brown,  Alexander  Marshall  (Messrs.  James  Finlay  and 

Co.),  Gla  gow 

Cowan,  John  George,  4,  Cullum-street,  E.O. 
Dehesghues,  Leon,  51,  Hatton-garden,  E.C. 

Gamham,  ,T.  B.,  34,  Stoke  Newingtnn-green,  N. 

Forges,  Jules,  17,  Conduit-street,  W. 

Rodger,  John  Pickersgill,  49,  Harley- street,  W. 

The  Paper  read  was— 

ON  SIGNALLING  AT  SEA,  WITH  ESPECIAL 
REFERENCE  TO  SIGNALS  OF  DISTRESS. 

By  Captain  Colomh,  R.N. 

Since  I first  applied  myself  to  extending  and 
improving  our  methods  of  .signalling  at  sea,  now 
fifteen  years  ago,  I do  not  remember  that  public 
attention  was  ever  so  much  directed  to  the  matter 
as  it  is  at  this  moment. 

This  is  not  to  be  wondered  at.  The  subject 
takes  a narrow  range,  and  is  one  of  the  most 
technical  which  exists.  It  needed  something  like 
a great  disaster,  which  could  in  some  measure  he 
traced  to  defective  signalling  arrangements,  to  turn 
general  attention  to  them. 

If  the  eyes  of  those  in  the  steamer  which  ran 
the  Northjleet  down  were  not  dazzled  by  the  power- 
ful rays  of  the  electric  light  at  Dungeness,  then 
we  may  say  that  no  material  agency  could  have 
averted  the  collision.  But  there  is  a very  general 
feeling  that  more  lives  might  have  been  saved  if 
the  NorfhJJeet  had  possessed  the  power  of  telling 
observers  what  had  hapjDcned  to  her. 

The  last  sentence  is  important.  The  fact  is 
generally  admitted,  hut  we  are  not  agreed  as  to 
inferences  proper  to  he  drawn  from  it. 

I believe  that  when  one  wants  to  make  a point 
which  shall  create  a momentary  hut  strong  im- 
pression upon  the  minds  of  listeners  or  readers,  the 
best  policy  is  to  employ  a little  exaggeration. 
When,  however,  Ave  do  not  care  for  the  momentary 
impression,  but  desire  to  awake  a tbougbt  which 
shall  take  a permanent  shape,  I think  all  exaggera- 
tion should  Ije  rigidly  excluded.  Holding  such 
views,  I am  justified  in  expressing  my  belief  that 
no  material  agency,  such  as  a system  of  signals, 
would,  under  the  present  condition  of  mercantile 
marine,  have  averted  a considerable  loss  of  life  in 
the  NorthJIeet.  The  time  of  night,  the  circum- 
stances of  the  case,  the  customs  of  oiu-  marine  re- 
specting the  use  of  boats,  and  even  the  Avay  in 
which  our  ships  are  manned,  with  what  may  he 
called  “ scratch  crews,”  Avonld  all  have  militated 
against  full  assistance  being  rendered  in  time,  had 
the  system  of  signals  been  never  so  perfect. 

On  the  other  hand,  I cannot  permit  myself  to 
doubt  tluat  the  general  public  are  right  in  sup- 
posing that  some  lives,  at  least,  fell  a sacrifice  to 
defective  signals. 

While,  howcA'er,  everyone  agrees  that  what  the 
IS ortli  fleet  really  warded  was  power  to  say,  “We 
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are  smldng ; send  your  boats,”  I observe  tbat 
nearly  all  are  agreed  tbat  it  wordd  have  answered 
equally  well  had  she  been  able  to  say,  “ There  is 
something  wrong  with  us ; ” or,  at  the  furthest, 
“ There  is  something  very  wrong  with  us.” 

The  general  and  professional  public  are,  I thinlt, 
led  away  by  the  sound  of  words,  and  have  forgotten 
that  a “signal  of  distress”  cannot  mean  more 
than  is  conveyed  by  the  foregoing  phrases. 

The  first  branch  of  my  argument  will  be  to  show 
that  the  Northjicet' s signals  were  essentially  signals 
of  distress,  and  were  so  understood.  If  this  is 
proved,  it  will  follow  that  had  there  been  a more 
precise  signal,  meaning  “distress  ” only,  the  results 
would  not  have  been  very  different. 

It  is  perhaps  singular  that  there  should  be  such 
a general  impression  abroad  that  the  Nvrlhjieet’s 
signals  were  misinterpreted  ; for  I cannot  discover 
in  the  sworn  testimony  any  distinct  grounds  for 
such  a supposition ; and  the  direct  testimony  of 
all  but  I think  one  witness  goes  as  far  as  denial 
that  they  were  misunderstood. 

In  dra-wing  attention  to  what  observers  say  on 
this  matter,  I must  point  out  that  where  a man 
has  omitted  to  do  something,  and  afterwards  has 
reason  to  regret  the  omission,  he  would  not  be 
human  if  he  did  not  relieve  his  mmd  by  throwing 
the  blame  of  his  inaction  elsewhere. 

The  first  witness  that  I shall  call  is  the  master 
of  the  steam-tug  City  of  London.  He  says  : — 
“I  was  on  deck,  and  saw  seven  rockets  thrown 
up.  I comited  seven  within  a minute,  and  blue 
lights  were  continually  burnmg.  Directly  I saw 
the  seven  rockets  I thought  it  must  be  a collision, 
and  hove  my  anchor  up  directly,  proceeding  in  the 
direction  where  they  were  firing.” 

This  witness  was  cross-examined  with  the 
apparent  mtention  of  getting  him  to  admit  that 
he  might  have  mistaken  the  signals  to  be  merely 
for  a pilot;  but  he  had  already  shown  by  his 
actions  that  he  thought  differently,  and  would  not 
now  contradict  them  by  his  words. 

The  next  witness  is  a j)ilot  on  board  the  cutter 
P)  incess.  He  saw  some  rockets,  answered  them  by 
a “flare-up,”  and  at  first,  supposing  a pilot  was 
wanted,  stood  towards  the  rockets.  “ As  we  were 
going  west,”  he  says,  “we  saw  six  rockets  at  one 
time,  with  another  flight  of  six,  and  blue  lights. 
I remarked  at  the  time  that  there  must  be  a 
collision.” 

The  next  witness  is  the  master  of  the  lugger 
Mary.  He  says,  “I  was  called  up,  and  found  a 
vessel  to  leeward  of  us,  throwing  up  rockets.  She 
was  distant  from  us  about  a mile.  We  at  first 
thought  it  was  a signal  for  a pilot,  but  when  we 
saw  the  ship  throwmg  up  rockets  so  fast  we 
thought  there  must  have  been  a collision.  . . . 

We  at  once  hove  up  our  anchor,  and  stood 
towards  her.” 

The  next  witness  is  the  chief  boatman  of  the 
_ coast-guard  station.  He  saw  nothing,  but  he  was 
called  because  a ship  had  been  maldng  unusual 
signals,  which  could  only  denote  something  un- 
usually  wrong  with  her.  Inasmuch  as  he  got  out 
ij  of  his  bed  to  see,  he  bears  silent  testimony  that  he 
I thought  the  Northfleet  distress  was  greater  than 
j the  want  of  a jjilot. 

Thi.s  witness  rejpeats  some  hearsay  evidence. 
He  says  the  crew  of  the  lugger  Pilgrim  told  him 
I next  morning  that  their  watch  “had  seen  the 
rockets  and  blue  lights  m the  night,  but  did  not 


know  what  they  meant.”  He  further  says  that 
the  captain  of  the  Corona,  the  ship  which  was 
nearest  to  the  Northfleet,  told  him  his  watch  had 
not  only  seen  the  rockets,  but  had  heard  the 
screams,  yet  did  not  know  what  to  make  of  it. 
He  also  states  that  the  coast-guardsman  who 
called  him  told  him  he  did  not  know  “ whether 
it  was  a vessel  wanting  a pilot,  or  whether  there 
had  been  a collision.” 

Such  was  the  evidence  given  at  the  inquest,  the 
earliest,  and  therefore  perhaps  the  truest,  testi- 
mony relative  to  the  question  with  which  we  are 
dealmg.  There  is  a modification  of  it  by  one 
witness  which  must  be  quoted,  although  this  also 
is  hearsay  evidence.  The  jDilot  on  board  the  cutter 
Princess  relates  a conversation  between  himself 
and  the  master  of  the  cutter.  Just  before  the 
collision  the  two  noticed  a steamer  passing,  and 
the  master  observed  that  she  was  “ a Bremen 
hoat.”  The  Bremen  vessels  are,  it  appears,  in  the 
habit  of  throwmg  up  rockets  on  passing  each 
other.  When  the  N orthfieef  s rockets  were 
observed,  the  pilot  said,  “ Surely  that  must  be 
a collision,”  but  the  master  said,  “ No,  no;  I have 
had  similar  chases  after  Bremen  boats,  and  no 
doubt  they  are  up  to  the  same  thing  again.”  The 
point  I wish  you  to  note  is  that,  notwithstanding 
this  very  natural  doubt  in  these  men’s  minds,  it 
did  not  stay  there.  The  pUot  contmues,  ‘ ‘ In  this 
case  we  were  j)ut  off  our  guard  for  a matter  of  five 
mmutes,  but  then,  when  we  saw  the  rockets  going 
up  one  after  another,  we  thought  there  must  be 
something  wrong.” 

It  appears  on  the  whole  that  there  was  not  a 
single  witness  called  before  the  coroner  who  saw 
the  Northfleet' s signals  and  who  did  not  know  that 
something  was  wrong ; or,  in  other  words,  that 
the  ship  using  .such  signals  was  “in  distress.” 
Immediately  after  the  news  of  tliis  terrible  disaster 
was  jtublished,  there  sprang  up  the  idea  that  the 
loss  of  life  was  dmectly  traceable — not  to  the  want 
of  signals  in  general,  but  to  the  want  of  a signal 
which  should  mean  “distress”  and  nothing  else. 
This  idea  grew,  and  is  growing  still. 

Accordingly,  although  the  evidence  on  the  m- 
quest  did  not  prove  it,  enough  was  said  to  set 
those  who  do  not  habitually  criticise  such  ques- 
tion thinldng  that  a single  signal  of  distress  was 
the  remedy  to  be  sought  for. 

We  can  trace  the  groAvth  of  the  idea  in  the 
minds  of  witnesses  on  the  later  inquiry  before  the 
Board  of  Trade  officials ; for  we  hear  more  there  as 
to  the  necessity  for  a sjpecial  distress  signal  than 
we  had  heard  at  the  inquest ; but  it  is  not  necessary 
to  go  closely  into  the  evidence  given,  because, 
although  a greater  stress  is  laid  on  the  possi- 
bility that  a distress  signal  might  have  mitigated 
the  calamity,  I do  not  gather  that  any  witness 
denies  knowing  that  the  signals  made  were  essen- 
tially distress  signals.  The  master  of  the  cutter 
Princess,  indeed,  states  that  he  thought  a pilot  was 
wanted  when  his  attention  was  first  attracted. 
We  know  from  other  witnesses  that  he  did  not 
contniue  m his  belief. 

As  to  the  coastguard,  we  now  have  the  state- 
ment of  the  commissioned  boatman  who  called  the 
chief  boatman  (whose  evidence  I spoke  of  before), 
and  he,  as  might  be  surmised,  states  that  “ the 
rockets  contimung,  he  concluded  it  was  a ship  in 
distress,”  and  walked  a mile  and  a quarter  to  call 
up  his  superior  officer. 
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Then  we  have  new  evidence  from  the  mate  of 
the  Princess,  who  states,  just  as  the  others  did, 
that  he  recognised  the  Northfleet  signals  to  be 
signals  of  distress. 

On  such  evidence,  and  in  spite  of  the  prevalent 
belief,  I must  consider  one  point  proved  —namely, 
the  Northjieet' s signals  were  generally  imderstood 
to  be  signals  of  distress. 

I have  next  to  show  that  rockets  and  blue-lights 
in  any  number  are  almost  universally  accepted  as 
signals  of  great  distress,  although  both  are  some- 
times used  in  small  numbers  to  express  smaller 
distress.  We  need  not  go  far  in  search  of  evidence. 
My  professional  brethren  know  very  well  that, 
though  in  the  Royal  Navy  we  use  our  rockets  and 
blue  lights  simply  to  attract  attention,  and  that 
they  never  have  been,  and  are  not  now, 
-especially  distress  signals,  yet  if  any  ships  in 
our  vicinity  were,  in  the  dead  of  night,  to  begin 
firing  off  rockets  and  blue-lights  indiscriminately, 
we  shoidd  immediately  conclude  that  the  ship  using 
them  was  in  distress,  and  we  should  at  once  take 
measures  to  ascertain  the  nature  of  the  assistance 
required. 

For  those  who  arenot  content  to  take  up  thepass- 
ing,  and,  itmaybe,  superficial  views  of  these  questions 
without  examination,  a good  deal  of  matter  may 
be  extracted  from  the  columns  of  the  Shqjping  and 
Mercantile  Gazette.  I shall  here  only  mention  one 
or  two  pieces  of  evidence  which  are  quite  recent. 

A Captain  Lash  Avrites,  on  the  5th  of  February 
last,  to  say  that  as  his  ship  was  proceeding  up  the 
Gull-stream  (near  the  Downs)  he  brought  to  mind 
that  there  were  some  rockets  on  board  which  could 
not  be  lawfully  carried  into  the  dock  Avhither  he 
was  bound,  he  therefore  directed  his  chief  officer 
to  dispose  of  them,  and  the  latter  fired  them  off 
as  they  proceeded  through  the  Gull-stream  on  the 
night  in  question.  Two  Deal  luggers  immediately 
found  their  Avay  alongside,  to  answer  what  AA^as 
positively  asserted  by  them  to  be  “a  signal  of  dis- 
tress.” 

In  the  same  column  Avhere  Captain  Lash’s  letter 
appears,  there  is  another  equally  important. 
Captain  Drury,  master  of  the  Chloe  steamer, 
writes  on  the  6th  of  February  to  say  that,  being- 
in  his  ship,  five  miles  from  the  Tongue  light-ship 
at  the  mouth  of  the  Thames,  he  saw  rockets 
throAvn  up  in  quick  succession,  also  blue  lights 
burning.  It  occurred  to  him  that  something 
Avas  Avrong.  He  ran  his  vessel  off  her  course  for 
half  an  hour  to  the  eastAvard,  and  when  he  came 
up  Avith  the  vessel  Avhich  had  fired  the  rockets, 
he  found  her  to  be  a large  steamer  in  want  of 
a pilot.  Fie  is  naturally  not  pleased  that  his 
praiseAvorthy  exertions  Avere  thrown  aAvay ; and 
when  he  proposes  that  some  steqis  should  be  taken 
to  avoid  the  same  thing  in  future,  Ave  all  sympa- 
thise Avith  him. 

I take  a third  case,  which  I find  dej)Osed  to  a 
feAV  weeks  ago,  by  tlie  master  of  the  Outalpa,  a 
ship  of  717  tons.  Being  on  her  voyage  from 
Adelaide  to  London,  and  the  Aveathcr  threatening, 
she  took  a pilot  off  the  Soilly  Islands  and  anchored 
in  St.  Mary’s  Roads.  In  the  night  of  February 
1st,  it  began  to  bloAv  hard,  and  ultimately,  though 
the  ship  bad  two  anchors  doAvn,  she  began  to  drag. 
The  master  then  deposes  thus : — “ Hove  port  anchor 
off  tlie  ground  Avith  the  hope  of  bettering  my 
position.  She  suddenly  struck  heavily.  Pilot 
said,  ‘ She  is  lost ! ’ I told  him  not  to  give  up.  She 


again  struck,  but  more  lightly.  It  was  now  1 a.m., 
of  the  2nd  February.  Fired  rockets  and  blue  lights 
for  assistance,  which  were  answered  from  various 
stations.  At  2 a.m.,  a boat  came  alongside,  which 
I sent  for  an  anchor  and  chain,  hoping  thereAvith 
to  heave  ship  off.” 

By  a shift  of  Avind  this  ship  was  able  to  make 
her  escape  from  her  dangerous  position  and  to  sail 
into  safe  anchorage. 

Here  we  have  a case  where  distress  signals  were 
intentionally  used,  where  they  were  answered,  and 
where  they  produced  assistance,  only — not  the  sort 
of  assistance  which  was  required. 

These  cases,  taken  quite  at  random,  and  without 
any  search  worthy  of  the  name,  are,  I think, 
sufficient  to  complete  the  evidence  one  side,  and  to 
prove,  in  the  absence  of  rebutting  evidence,  that  the 
signals  made  by  the  Nurthjltet  would  be  generally, 
if  not  universally,  understood  as  signals  of  distress. 

In  order  to  complete  the  case,  we  must  produce 
some  evidence  on  the  other  side. 

I shall  take  first  the  instance  of  the  Pangoon. 
This  ship,  leaAung  Point  de  Galle  harbour  after  dark, 
ran  upon  a rock,  then  cleared  it,  and  was  found  to 
be  in  a sinking  state  in  deep  water.  She  fired  off 
all  the  rockets  and  blue  lights  on  board  as  signals 
of  distress ; they  were  seen  from  the  shore,  but 
were  interpreted  as  being  a friendly  illumination 
in  honour  of  some  guests  who  had  gone  to  sea  with 
her  and  Avere  about  to  retui-n.  No  assistance  left 
the  harbour  for  this  ship  in  consequence  of  her 
signals,  Avhich  were,  therefore,  entirely  misinter- 
preted. 

Another  case  is  that  of  the  Josephine  Willis,  in 
the  year  1855.  This  ship  left  the  Thames  in  com- 
j)any  Avith  another,  named  the  Progress.  The 
captains  of  both  ships  Avere  old  scbool-fellows 
and  friends,  and  the  tAvo  kept  company  side  by 
side  until  they  Avere  off  Folkestone  ; there,  during 
the  hours  of  darkness,  they  separated  in  conse- 
quence of  a change  of  wind.  TAventy  minutes 
later  the  Josephine  Willis  Avas  run  into  by  the 
Mangerton  steamer,  and  aa'us  left  in  a sinking  condi- 
tion. She  threAv  up  the  usual  rockets,  Avbich  the 
captain  of  the  Progress  saAV,  and,  supposing  them 
to  mean  a friendly  fareAvell,  sent  up  rockets  m 
reply,  and  took  no  further  notice.  MeanAvhile  the 
Josephine  Willis  Avas  sinking,  and  she  ultimately 
carried  doAA-n  Avith  her  about  70  souls. 

We  have  thus  on  the  one  side  very  general  and 
satisfactory  testimony  that  rockets  andblue  lights  in 
numbers  are  generally  understood  by  seamen  to 
mean  urgent  distress,  and  tAvo  very  remarkable 
cases  Avhere  their  purport  Avas  distinctly  misunder- 
stood. 

If  my  endeavours  Avere  to  prove  that  no  change 
in  the  signalling  arrangements  of  the  mercantile 
marine  was  called  for,  there  Avould  of  course  be  an 
end  of  the  case  here.  Once  I had  shoAvn  that  a 
signal  of  distress  as  at  present  arranged  ran  a risk 
of  misinterpretation  by  intelligent  observers,  I had 
also  shown  the  desirability  of  remoAung  that  risk  by 
the  establishment  of  a legal  and  generallj^  recog- 
nised signal  of  distress,  which  should  mean  distress 
and  nothing  else. 

My  argument  aaTU  convey  us  a good  deal  beyond 
this  point,  and  aaFII  tend  to  shoAV  that  hoAA-ever  de- 
sirable the  establishment  of  legal  distress  signals 
may  be,  it  will  only  touch  the  outskirts  of  the  ques- 
tion, and  thatAve  ought,  in  consistency,  to  make  a 
much  greater  step  in  advance. 
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On  the  question  of  a distress  signal,  we  have  a 
very  anomalous  state  of  opinion  to  deal  with.  On 
the  one  side  we  have  to  deal  with  the  complaint — ■ 
or  the  supposition — that  signals  of  distress  are 
generally  taken  as  expressing  the  want  of  a pilot ; 
on  the  other  side  we  have  the  complaint  of  men 
who  go  out  of  the  way  to  succour  a distress 
which  does  not  extend  beyond  the  want  of  a 
pilot.  Both  these  complaints  cannot  possibly  be 
generally  true.  It  cannot  be  that  signals  of  dis- 
tress are  generally  interpreted  as  signals  for  a 
pilot,  and,  at  the  same  time,  signals  for  a pilot  are 
generally  accepted  as  signals  of  distress. 

The  fact  I take  to  be  this  : “ Want,”  and  “ Dis- 
tress,” are  synonymous  terms.  When  a ship  is 
recognised  as  being  “in  distress”  she  is  also  re- 
cognised as  possessing  some  want.  The  common 
wants,  and,  therefore,  the  common  distresses  vary 
with  the  locality.  In  and  about  the  Downs,  for 
instance,  ships  commonly  get  into  distress  from  run- 
ning aground,  from  parting  their  cables,  dragging 
their  anchors,  or  fouling  ; also  from  Avant  of  steam 
power.  Ships  are  not  usually  in  distress  for  Avant 
of  a pilot  there,  because  it  is  customary  for  them 
to  provide  themselves  Avith  pilots  before  arriving 
at  that  point. 

Par  doAvn  the  Chaiuiel,  and  at  any  distance  from 
land,  ships  rarely  suffer  distress  from  Avant  of  a 
pilot.  But  they  spring  leaks,  catch  fire,  are  run 
doAvn  by  other  ships,  lose  their  masts,  or  break 
doAvn  in  their  engine  poAver.  Any  unusual 
alarm  signal,  attracting  general  attention  to 
the  ships  displaying  it  in  these  localities, 
would  be  interpreted  according  to  the  usual 
or  probable  causes  of  distress.  The  sort  of  assist- 
ance usually  demanded  in  the  locality  m question 
would  be  usually  forthcoming.  If  the  locality 
were  one  Avhere  distress  of  any  kind  was  unusual, 
all  that  could  be  hoped  for  Avould  be  a messenger 
by  boat  or  ship  to  ascertain  the  nature  of  the 
distress  and  the  required  assistance. 

On  the  other  hand,  Ave  see  by  the  instances  of 
the  Josephine  Willis  and  the  Ranr/ooyi,  that  if  there 
is  good  reason  to  assume  a cause  other  than  dis- 
tress for  the  use  of  alarm  signals,  and  if  the 
distress  itself  is  very  sudden  and  unexpected, 
observers  Avill  not  accept  as  a distress  signal  that 
AA'hich  they  Avould,  under  other  circumstances,  have 
I readily  accepted  as  such. 

1 On  a case  of  this  kind,  the  remedy  seems  at  first 
sight  a A'ery  sunple  one — namely,  to  establish  an 
international  signal  of  distress.  Such  a remedy 
appears  in  the  second  place  very  easy  to  administer. 
And  I,  for  one,  must  acknoAvledge  to  thinking  so 
for  a time.  But  though  I cannot  yet  see  a positive 
objection  to  the  establishment  of  such  a thing,  I 
I am  a little  staggered  by  one  or  tAVO  considerations. 
In  the  first  place,  there  is  amongst  sections  of  the 
shijpping  interest  a very  distinct  and  strong  objec- 
tion to  “legalising”  distress  signals,  and  as  the 
matter  is  a puzzle  to  mo,  I shall  quote  my  authority 
in  full.  The  Board  of  Trade,  in  the  spring  of  1871 
S and  in  the  autumn  of  1872,  made  some  proposals 
about  distress  signals,  apparently  as  a means  of 
/ ehciting  ojpinion.  The  f olloAving  letter  is  published, 
I as  having  been  addressed  to  the  Board  of  Trade, 
by  the  Local  MariTie  Board  of  NeAvcastle  : — ■ 

“ Local  Alarine  Board, 

“ Royal  Arcade,  Newcastle, 

“ November  18th,  1872. 

“ Sir, — Beferring  to  Board  of  Trade  letter  of  the  2nd 
October,  forwarding  a circular  containing  the  draft  of  a 


set  of  rules  intended  to  lead  to  the  adoption  of  an  uniform 
system  of  signals  for  ships  in  distress,  and  for  ships  wanting 
a pilot.  The  Local  Marine  Board  desire  me,  in  reply,  to 
say  that  they  are  entirely  opposed  to  the  proposal  in  ques- 
tion. They  have  given  the  matter  very  careful  considera- 
tion, and  they  desire  to  repeat  all  that  they  stated  in  their 
letter,  dated  April  13th,  1871,  when  this  same  question 
was  under  consideration.  The  Local  Marine  Board  are 
opposed  to  any  suggestion  for  legalising  distress  signals 
by  embodying  them  in  the  Merchant  Shipping  Code. 

“It  is  stated  in  the  circular  referred  to,  that  all  the 
public  bodies,  including  the  Admiralty  and  the  Trinity- 
house,  with  whom  the  Board  of  Trade  have  corresponded 
in  this  matter,  agree  as  to  the  necessity  for  authorised 
signals  of  distress.  The  Local  Marine  Board  are  much 
surprised  at  the  statement.  They  have  caused  most 
careful  inquiry  to  be  made  in  this  locality  amongst  the 
large  shipowners  and  Underwriters’  Associations,  who 
have  all,  without  exception,  declared  that  no  legislation 
whatever  is  required  regarding  distress  and  pilot  signals. 

“ The  Local  Marine  Bo  ard  haA’-e  before  them  a letter, 
stating  that  the  underwriters  in  this  locality  represent- 
ing insurances  to  the  amount  of  four  millions  sterling, 
do  not  advocate  any  change  as  regards  distress  signals ; 
and  further,  that  if  a distress  signal  were  legalised,  it 
would,  in  their  opinion,  he  the  subject  for  very  great 
abuse  by  interesteil  parties. 

“ The  Local  Marine  Board  are  unanimous  in  their 
opposition  to  the  proposal  to  legalise  distress  signals. 

“Sailors  of  all  nations  know  distress  signals  whenever 
and  wherever  they  see  the  same  exhibited,  and  distress 
signals  are  easily  understood  when  seen  by  persons  on 
the  sea  coasts.  It  is  extremely  undesii’able  to  hamper 
persons  in  distress  with  exhibiting  strictly  legal  signals. 
It  is  only  interested  parties  on  shore  that  can  desire  the 
signals  to  be  legalised.— I am,  &c., 

“ S.  W.  Storey  Whitfield,  Sec. 

“ To  the  Assistant  Secretary  Board  of  Trade,  London.” 

I think  the  letter  Avill  be  to  my  hearers,  as  it  Avas 
to  me,  a very  surprising  one.  I am  not  sufficiently 
versed  in  questions  of  the  shipping  trade  to  know 
where  the  retd  objection  lies,  and  hoAv  legal  distress 
signtds  could  bo  applied  to  the  disadvantage  of 
others  by  “ interested  parties,”  but  I think  we 
shall  all  admit  that  it  must  be  a very  strong  objec- 
tion Avhich  could  call  forth  such  emphatic  language. 

Though  I am  unable  to  gather  the  thought  Avhich 
hes  at  the  bottom  of  this  jArotest,  I can  myself  see 
a good  many  difficulties  in  the  way  of  any  purely 
legislative  action  as  regards  “ signals  of  chstress.” 
It  seems  as  though  then-  use  must  be  surrounded 
by  penalties,  and  I have  observed  several  AAuiters 
in  the  public  press  look  upon  compulsory  legislation 
and  heavy  penalties  as  likely  to  mitigate  such  evils 
as  the  loss  of  life  in  the  Nortlifleet.  My  opinion  is 
that  usually,  Avhen  a man  has  thought  enough  to 
sec  the  necessity  for  compulsion  and  penalty,  it 
only  Avants  a little  more  thought  to  shoAV  him  hoAV 
to  discard  both  and  yet  attain  his  object ; and  for 
this  reason  I generally  dislike  compulsion. 

It  seems,  hoAvever,  to  be  commonly  understood 
that,  side  by  side  Avith  a legal  distress  signal,  must 
be  a hiAV  making  an  unjustifiable  use  of  the  signal 
penal.  It  is  argued  that  Avithout  such  a laAV  the 
masters  of  ships  Avould  speedily  groAv  into  the  habit 
of  usmg  the  signal  to  obtam  the  supply  of  triAual 
wants.  I think  the  argument  is  sound  Avithin 
hmits.  I conceive,  for  instance,  that  a ship  arriAung 
off  a port  at  night  Avith  a fair  AAund,  and  Avishing 
only  to  land  mails  or  passengers  and  be  off’  to  her 
destination,  is  very  likely  indeed  to  use  any  means 
at  hand  to  get  a boat  to  come  off.  And  if  she  Avere 
pro  Added  Avith  a very  conspicuous  “ fire- work  ” or 
similar  appliance  Avhich  legally  meant  distress,  it 
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is  not  at  all  unlikely  she  would  use  it  were  she 
committing  a moral  offence  only. 

Supposing,  however,  it  were  made  a misdemeanour 
to  use  the  distress  signal  for  a comparatively  trivial 
purpose,  some  one  must  prosecute,  if  the  law  were 
not  to  become  a dead  letter;  and  I think  our 
shipping  legislation  shows  us  too  many  dead  letters 
of  a similar  character,  to  lead  us  to  hope  for  much 
in  that  du’ection. 

Damages  might  be  recoverable  in  a civil  suit  by 
anyone  who  had  been  j>ut  to  cost,  inconvenience, 
or  peril,  by  an  improperly-used  distress-signal, 
but  I am  afraid  hard-headed  Admn-alty  Court 
lawyers  wAl  tell  us  that  such  actions  would  not 
often  be  brought,  and  would  be  even  less  often 
won.  As  constantly  haj^pens  in  collision  cases, 
the  material  witnesses  would  be  scattered  to  the 
four  quarters  of  the  globe  when  the  case  came  on, 
and  there  would  be  an  end  of  it. 

But,  supposing  it  were  possible  to  enforce 
penalties,  we  should  be  landed  in  some  difficulty, 
for  we  must  prescribe  each  set  of  circumstances 
which  may  be  legally  included  under  “distress,” 
and  as  there  is  no  real  boundary  between  the 
character  of  the  greatest  and  the  least  want, 
we  should  be  likely  to  draw  an  artificial  one  too 
wddely,  and  so  fall  back  on  our  present  trouble ; 
or  too  narrowly,  and  so  push  our  signal  out  of 
general  use.  If  the  use  of  a distress-signal  is  very 
rare,  its  meaning  will  possibly  be  forgotten  at  a 
critical  juncture. 

Lastly,  there  comes  the  dictum  of  an  authority, 
Cax^t.  Forster,  of  the  Emigration  Office,  who  tells 
us  that  ‘ ‘ A signal  for  a j^ilot,  wnth  a j)rospect  of 
j)ay,  often  brings  more  assistance  than  the  simple 
white  rocket  signal,  ‘ I want  assistance.’” 

I think  I have  said  enough  to  show  that  the 
subject  is  surrounded  with  difficulties,  although  it 
is  generally  assumed  to  be  so  siinqile,  that  public 
departments  are  accused  of  sux)ineness  because 
they  have  not  yet  dealt  with  it  comjffetely.  If 
there  were  no  personal  or  moral  difficulties  in 
the  establishment  of  a universal  distress -signal  by 
night,  there  need  certamly  be  no  x^liysical  ones. 
Any  j)yrotechnist  will  give  us  dozens  of  admirable 
distress-signals,  usmg  all  the  colours  of  the  rain- 
bow, and  all  we  should  require  at  his  hands  would 
be  their  distinctive  character,  their  simjffe  action, 
and  their  non-liability  to  sq)ontaneous  combustion 
— a liability  which  most  red  tires  suffer  under. 
For  distress-signals  in  fog  the  maroon  has  been 
projiosed,  and  here  the  jpyrotechnist  might  easily 
be  left  to  provide  us. 

In  distress  signals  at  niglit,  as  in  all  other  signals 
at  sea,  certam  conditions  must  be  fulfilled.  If  the 
signals  are  visible,  they  should  be  disx>layed  simul- 
taneously, if  not  to  all  x>omts  of  the  compass,  at 
least  over  a very  largo  arc  of  the  horizon,  as  it  is 
imjjossible  to  say  usually  from  what  quarter  the 
required  assistance  may  be  forthcoming.  If  the 
signals  are  not  permanent,  means  must  be  adojited 
for  their  continual  repetition  so  as  to  make  them 
practically  permanent.  The  distance  at  which  the 
signals  can  be  distmguished  by  the  naked  eye, 
should  be  as  great  as  it  is  xrossible  to  have  it — not 
necessarily  to  be  read  at  that  distance,  but  because 
a thick  atmosphere,  which  it  is  necessary  to  jnerce, 
so  commonly  uitervenes  between  the  observer  and 
the  signal. 

It  may  be  safely  asserted  that  there  is  not  in  any 
merchant  ships  now  afloat  a permanent  light  which 


is  visible  all  round  the  horizon  at  a greater  distance 
than  two  miles  in  clear  weather.  The  blue  light, 
commonly  used  afloat,  may,  however,  be  seen  ten 
miles — I have  once  seen  a blue  light  fifteen  miles. 
It  is  only  this  greater  power  which  bruigs  the 
rocket  and  the  blue  light  into  such  favour-. 

I have  seen  a form  of  permanent  lights  with  a 
contrast  of  colour  suggested  as  a distress  signal, 
but  to  this  there  are  several  very  distmet  objec- 
tions. If  two  permanent  lights  be  placed  .six  feet 
apart,  it  cannot  be  determined  at  a mile  distance 
by  the  naked  eye,  whether  one  or  two  lights  are 
displayed.  Any  colouring  shade  before  a white 
light,  diminishes  its  xrower  of  penetration ; a red  shade 
by  about  one  third,  and  a green  shade  by  about  one 
half.  It  follows  that  either  the  white  lights  used  in 
combination  with  coloured  lights  must  be  reduced 
in  power  or  that  the  coloured  lights  must  be  in- 
creased. If  either  of  these  things  be  not  done  the 
nature  of  the  combination  will  be  lost  to  observers, 
who  will  see  the  white  lights  only. 

There  is  no  question  which  has  been  more 
thoroughly  tried  and  more  absolutely  condemned 
than  the  emx^loyment  of  coloured  x^ermanent  lights 
for  signal  x^urxjoses  at  sea.  The  idea  has  been  xjut 
into  x^ractice  in  every  form,  whether  with  one 
light  and  alternating  colours,  many  lights,  or  few 
lights.  The  results  have  in  every  case  proved 
valueless. 

It  is  different  with  pyrotechnic  colours.  In  many 
cases  these  have  x^roved  very  successful,  and  where 
the  attemx)t  has  only  been  to  seem-e  one  or  two 
clear  and  distinct  signals,  pyrotechnic  colom-shave 
held  their  own  in  default  of  a better  system. 

The  fog  signal  of  distress  must,  of  course,  be  a 
sound  or  sounds,  and  for  these  we  have  the  gmi, 
the  maroon,  the  steam-whistle,  and  the  fog-horn. 
If  we  consider  the  use  of  the  fog-horn  and  steam- 
whistle  already  oceux^ied,  we  have  only  the  maroon 
and  the  gun,  fired  at  some  fixed  interval  or 
intervals  of  time ; of  course  these  mtervals  may  be 
prescribed. 

Now,  as  there  are  no  x^liysical  difficulties  in  the 
way  of  providing  an  efficient  distress  signal,  so 
the  moral  difficulties  will  not  stand  m the  way 
when  Government  has  made  up  its  mind.  I shall 
therefore  sux^x^ose,  for  the  sake  of  argument,  that 
we  are  to  have  an  established  night  and  an  es- 
tablished fog  signal,  which  shall  mean  ‘‘distress,” 
nothing  more  and  nothing  less.  Let  us  see  how 
we  shall  then  stand. 

If  there  be  any  truth  in  the  evidence  given  ui 
the  case  of  the  Northfleet,  we  cannot  assume  that 
a legal  distress  signal  would  have  materially 
assisted  her.  All  those  who  rendered  aid  to  her 
state  that  they  did  so  in  consequence  of  her  signals, 
and  we  have  no  evidence  to  show  that  anyone 
withheld  his  aid  because  he  did  not  believe  she 
was  m distress. 

On  the  other  hand  we  have  abmidant  evidence 
to  show  tliat  no  one  knew  or  guessed  that  the  shq> 
was  sinking  until  they  saw  her  with  their  eyes. 
Her  real  want  was  x^ower  to  say,  “ I am  smking,” 
not  to  say,  “ I am  in  distress.” 

Let  us  take  another  case,  which  I have  before 
quoted — that  of  the  Outalpu.  You  may  recollect 
how  she  made  the  usual  distress  signal,  bi'inging 
a boat  alongside,  which  she  at  once  sent  back  for 
'an  anchor  and  cable.  This  shqo’s  signals  succeeded 
as  well  as  any  merely  distress  signals  could,  but 
they  did  not  produce  the  assistance  she  wanted. 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  Maech  14,  1873. 


303 


and  she  might  have  been  lost  while  the  boat  was 
making  its  useless  journeys  from  and  to  the  shore. 

We  now  come  to  the  case  of  the  TLangoon,  whose 
signals  failed,  and  we  have  to  consider  whether 
she  would  have  been  much  better  off  had  they 
succeeded.  She  ran  upon  a rock,  tore  a rent  in 
her  skin,  floated  off  again,  and  sank  in  deep  water. 
It  was  equally  possible  that  she  might  have 
remained  on  the  rock  in  a comparatively  uninjirred 
state.  The  distress  would  have  existed  in  both 
these  cases,  but  the  nature  of  the  assistance 
required  would  have  been  quite  different.  In  the 
real  case  she  required  boats,  as  many  and  as 
quickly  as  possible  ; in  the  supposed  case,  haw- 
sers and  anchors.  Perhaps  a second  steam  vessel 
would  have  been  of  more  value  than  all  the  boats 
in  the  hai'hour. 

A third  thing,  equally  distressing,  might  have 
happened.  Her  engines  might  have  broken  down 
in  close  proximity  to  the  rocks.  The  Hawjoon 
might  have  been  compelled  to  anchor  in  such  a 
position  that,  without  the  immediate  assistance  of 
a steamer — which  we  will  suppose  to  he  in  the 
harbour — to  tow  her  out  of  peril,  she  might  have 
gone  to  pieces  in  a few  hours. 

In  all  cases  such  as  these  time  is  the  all-im- 
portant element.  Had  the  Rangoon's  signals  been 
at  once  understood  to  be  distress  signals,  the 
authorities  on  shore  would  have  only  done  earlier 
that  wliich  they  did  later,  namely,  send  off  to  see 
what  was  the  matter.  Once  this  was  ascertained, 
the  particular  wants  might  have  been  supplied  as 
far  as  the  resources  of  the  q>lace  went ; hut  before  it 
was  ascertained,  what  could  be  done  ? It  did  not 
follow  that  because  the  Rangoon  made  a signal  of 
distress  she  therefore  wanted  all  the  boats  in  the 
harbour  as  fast  as  possible.  Nay,  when  it  was 
kno^vn  that  she  was  in  distress,  it  was  not  known 
that  she  was  sinking.  Here,  therefore,  we  have  a 
case  where  the  simple  distress  signal  wordd  not 
have  produced  the  assistance  required. 

Next  comes  the  case  of  the  Josephine  Willis, 
which  is  one  where  probably  a single  distress 
signal  would  have  answered,  because  the  Progress 
being  at  hand  possessed  perhaps  the  only  means  of 
assistance  available,  and  it  may  be  supposed  she 
would  have  used  them.  But  I shall  revert  to  the 
case,  as  there  is  a fair  inference  in  favour  of  my 
future  argument  to  be  di-awn  from  it. 

I suppose  tliat  the  nature  of  this  argument  is 
now  sufliciently  apparent.  I beheve  that  it  is  not 
in  providing  a particular  signal  which  shall  mean 
“ distress,”  and  another  jjarticular  signal  which 
shall  mean  ‘Avanting  a pilot,”  that  we  shall 
succeed  in  averting  such  losses  as  those  in  the 
North-fleet  in  future.  I rather  believe  we  should 
struggle  to  enable  merchant  slups  to  express  to 
one  another  and  to  the  shore  their  actual  wants, 
and  no  such  vague  idea  as  being  “ in  distress.” 

I have  no  objection  to  an  alarm  signal,  the  more 
distmet  and  staidhiig  the  better  ; but  if  we  have  an 
alarm  signal  to  get  attention,  and  when  we  have 
got  it  are  further  able  to  say  what  we  want  and 
why  we  display  the  alarm  signal,  I consider  we 
make  real  progress.  But  if  the  signal  expressive 
of  our  particular  wants  is  itself  an  alarm  signal, 
then  I thuik  we  have  made  a further  advance. 

Twelve  or  thirteen  years  ago  we  in  the  navy' 
were  nearly'  in  the  same  condition  as  regards 
signals  of  distress  as  the  mercantile  marine 
now  finds  itself.  It  was  then  said  by  all  om' 


authorities,  and  also  believed  by  me,  that  what 
we  wanted  were  a few  distinct,  simple  signals  to 
express  the  mo.st  likely  orders  of  the  admiral,  the 
most  probable  wants  of  any  ships. 

I believe  nearly  the  same  idea  might  be  ex- 
pressed by  many  who  have  thought  over  the 
Nortli fleet  disaster.  No  naval  officer,  however, 

who  is  personally  acquainted  with  what  goes  on 
afloat,  is  likely  to  say  this. 

We  cried  out  for  a few  simple  signals  because  we 
had  no  idea  that  it  was  practically  easier  and 
simpler  to  extend  to  ships  by  night,  the  powers  of 
signalling  they  already  possessed  by  day,  than  to 
provide  those  few  signals.  So  soon  as  the  former 
was  done,  our  cry  ceased,  and  we  arc  at  least 
satisfied  with  what  we  now  have. 

The  mercantile  marine  is  as  well  provided  as  the 
navy  for  signalling  by  day.  Her  officers  are  taught 
the  use  of  signal  books  and  flags,  and  are  placed 
in  a position  enabling  them  to  express  all  their 
wants  by  signal,  not  only  to  ships  of  their  own 
I nation,  but  to  those  of  nearly  all  others,  by  means 
! of  the  key  language  foimd  in  the  International 
1 Code. 

I In  the  early  pages  of  the  International  Code 
I there  are  set  apart  rather  more  tlian  one  hundred 
' .signals  considered  of  urgent  importance,  and 
classed  as  “ danger  and  distress  ” signals.  None  of 
the . proposed  distress  sigmal  ” arrangements  by 
' night  intend  to  provide  for  more  than  two  out  of 
these — namely,  the  signals  represented  by  the  flags 
. N.C.,  “In  distress;  want  assistance,”  and  that 
represented  by  the  flags  P.T.,  “Want  a pilot;” 

' and  the  question  naturally  arises,  why,  when  the 
^ means  are  at  hand  and  known,  should  not  ships  be 
' enabled  to  express,  by  night  and  in  fog,  not  only 
any  of  these  hundred  and  odd  wants,  but  any  of 
the  many  thousand  other  questions,  reqiorts,  and 
answers  which  the  Code  Book  contains  ? Is  it, 
in  short,  or  is  it  not,  possible  to  use  this  code  at 
night  as  freely  as  in  the  day  time  ? 

I distinctly  believe  that  it  is,  for  the  very  simple 
and  satisfactory  reason  that  similar  codes  are  now 
in  use  indifferently  by  day  and  by  night  in  English, 
Pi.ussian,  Austrian,  German,  Spanish,  and  probably 
Italian  or  French  ships  at  sea.  It  is  true  all  these 
ships  .are  men-of-war,  but  I will  presently  show 
that  merchant  ships  may  just  as  easily  employ  the 
same  means. 

The  question  -will  now  be  asked,  how  is  this 
done  ? and  the  answer  is,  that  it  is  done  by  the 
moans  proposed  many  years  ago  by  such  far-sighted 
men  as  the  late  Mr.  Babbage  and  Sir  Goldsworthy 
Gurney,  and  which  I and  others  have  been  able  to 
carry  out  to  a practical  issue. 

At  its  first  introduction  the  progress  of  the 
system  of  signals,  now  kno\vn  as  the  “ flashing 
system,”  was  baidked  by  its  very  simplicity.  As 
it  used  for  night  signals  only  a single  -white 
light,  pro-yided  -\vith  means  to  make  it  appear  and 
disappear,  it  seemed  absurd  to  suppose  it  could  do 
what  numbers  of  lights  of  several  colours,  gmis, 


rockets,  and  blue  lights  had  failed  in  doing.  And 
it  w'as  only  -wdien  it  was  found  that  no  matter  what 
was  the  state  of  the  weather,  and  no  matter  how 
complicated  the  message,  it  was  always  quickly 
and  correctly  conveyed  to  any  number  of  surround- 
ing ships,  that  we  became  aware  of  the  importance 
of  the  jn-inciple  we  dealt  -with.  Since  that  date  the 
growth  of  the  system  has  been  steady  and  con- 
tinuous. Unless  some  method  of  signalling  at  sea 


304: 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Maech  14,  1873. 


now  entirely  hidden,  be  discovered,  we  may  quite 
safely  predict  a future  status  for  the  flashing 
system  at  night,  not  below  that  of  coloured  flags 
in  the  day  time. 

The  system  is  very  easily  explained  and  de- 
scribed. 

Flashing  signals  are  made  by  the  motion  of  any 
single  object.  In  most  instances  the  object  is  made 
to  appear  and  disappear ; and  in  others  it  is  made 
to  change  its  position,  so  that  one  position  shall 
represent  the  appearance,  and  the  other  the  disap- 
pearance of  the  object.  The  symbols  are  de- 
termined by  successive  appearances  and  disappear- 
ances at  regulated  intervals,  constantly  recm'ring 
after  a fixed  pause,  in  a manner  precisely  similar 
to  those  of  revolving  or  flashing  lights  in  light- 
houses. Signals  made  on  these  principles  can 
therefore  be  scrutinised  as  long  as  may  be  necessary 
to  make  quite  sure  of  their  purport  by  comparison 
with  the  codes,  before  they  are  answered,  in  the 
same  w^ay  as  any  series  of  flags  hoisted  together  in 
the  day-time  may  be  fully  examined  before  they 
are  acknowledged. 

Every  signal — consisting  of  one  or  more  signs, 
and  rejjresenting  a group  of  letters,  figures,  &c., 
according  to  the  code  in  use — is  made  to  recur  once 
in  every  twenty  or  thirty  seconds ; so  that  an 
observer  watching  a signal  for  three  minutes,  may 
see  it  legibly  repeated  from  six  to  nine  times.  This 
speed  is  found  most  suited  to  general  service,  and 
usually  the  observation  of  three  repetitions  is 
sufficient  to  make  the  signal  understood  without 
the  possibility  of  mistake. 

The  appearances  of  the  obj  ect  are  termed  ‘ ‘ flashes’  ’ 
and  are  of  two  lengths,  termed  respectively 
“short”  and  “long”  flashes,  which  are  used  in 
combination  to  express  the  signs  required.  The 
long  flash  is  about  a second  and  a-half  in  dm’ation, 
and  the  short  flash  about  half  a second. 

At  night  these  signals  are  m all  cases  made  by 
the  obscuration  and  exposure  of  a single  light ; in 
the  day-time  the  different  apparatuses  suited  to 
the  varying  circumstances  of  service. 

The  basis  of  the  flashmg  system  is  numeral. 
First,  because  unlike  flags,  no  repeaters  are 
necessary;  and  secondly,  because  the  signs  are 
much  more  easily  remembered,  than  when  lettered, 
and  as  fewer  signs  are  used,  the  system  is  simplified. 

In  fogs  long  and  short  sounds  are  used  instead 
of  long  and  short  flashes. 

The  signs  are  given  in  the  following  : — 


Table  of  Flashes  fok  all  Signal  Books. 


1 

2 

3 

4 

5 


NumeraJs. 

6 

8 


In  the  above,  the  long  and  short  marks  represent 
long  and  short  flashes,  showing  their  proportionate 
lengths ; the  proportionate  interval  which  elapses 
between  parts  of  a figure  is  shown  by  the  spaces. 

It  is  convenient,  but  by  no  means  necessary,  to 
use  one  or  two  additional  signs,  such  as  a sign  for 
acknowledging  a signal  called  the  “ stop  ” or 
“ finish.”  But  if  it  be  more  convenient  to  omit 
these  auxiliary  signs,  then  wo  have  in  the  above 
ten  symbols  everything  which  is  required  to  use 
international  code  by  night. 


You  will  observe,  therefore,  that  practically  the 
signs  representing  the  figures  from  6 to  0 are  all 
which  it  is  necessary  to  commit  to  memory,  and 
as  8 is  the  reverse  of  7,  and  0 the  reverse  of  9,  the 
whole  system  is  really  learnt  while  we  are  talking 
about  it. 

The  method  of  applying  this  system  to  the 
International  Code  is  perfectly  simple.  In  the 
diagram  given  below,  a portion  of  the  code  is 
shown  with  the  required  addition ; it  is  simply  to 
place  side  by  side  with  the  lettered  column,  which 
is  used  with  flags  in  the  day  time,  the  numhered 
column  to  be  used  with  flashing  figures.  There 
is  nothing  novel  in  the  proposal,  and  nothing 
experimental,  for  it  is  what  we  did  for  our  naval 
code  book  several  years  ago,  and  which  has 
answered  perfectly  ever  since. 


Danger  or  Distress. 


Assistance. 


1 

H B 

Want  immediate  assistance. 

2 

H C 

Vessel  indicated  wants  immediate  assistance. 

3 

H D 

No  assistance  can  he  rendered. 

4 

H F 

We  are  coming  to  j’our  assistance. 

Boats. 

0 

H J 

Boat,  or  life-boat,  cannot  come. 

6 

H K 

Boat  in  distress. 

7 

H L 

Do  not  attempt  to  land  in  your  own  boats. 

8 

H M 

Man  overboard. 

Assuming  that  the  mercantile  marine  will  follow 
the  navy  in  the  adoption  of  flashing  signals,  as  it 
has  already  followed  it  in  the  matter  of  coloured 
flag  signals,  and  thus  possessed  itself  of  the  power 
on  any  distressing  occasion,  not  of  using  a vague 
phrase,  but  of  saying  exactly  what  was  the  matter, 
or  what  was  wanted,  it  is  very  easy  to  see  the 
enormous  advantages  gained. 

All  the  legislative  difficulties  vanish  to  begin 
with,  for  how'ever  a public  body  may  object  to 
establishing  a “ legal  distress  signal,”  when  there 
is  only  one,  no  one  w'ould  object  to  giving  ships 
power  to  say  they  w’-ere  on  fire,  they  were  sinking, 
they  Avanted  an  anchor  and  cable,  they  w^anted  to 
know  their  latitude  and  longitude,  and  so  on. 
When  the  two  signals  w-ere  equally  distinct,  no 
captain  of  a ship  Avould  take  it  into  his  head  to 
say  he  was  “in  distress  and  wanted  assistance” 
when  he  really  “ Avanted  a pilot.” 

But  chiefly  we  should  gain  this  great  advantage 
— a ship  Avould  be  free  to  use  any,  and  every 
known  means  of  attracting  attention,  because  all 
such  means  Avould  merely  emphasise  the  words  she 
W'as  uttering  by  signal. 

Then,  Avhile  Ave  deal  in  the  most  complete 
manner  Avith  the  distress  signal  question,  by  one 
and  the  same  operation  Ave  throAv  open  to  the 
ships  of  the  mercantile  marine  full  powers  to  com- 
municate by  signal  at  all  times,  and  under  all  cm- 
cumstances. 

As  to  distress  signals,  it  is  reasonable  to  suppose 
that  copies  of  the  early  pages  of  the  International 
Code,  on  an  enlarged  scale,  might  be  placed  on 
boards  at  all  life-boat,  look-out,  and  coastguard 
stations  for  public  inspection  ; and  Ave  must  as- 
sume that  in  this  manner  the  boatmen,  fishermen, 
pilots,  coastguards,  .and  all  Avho  might  at  different 
times  be  called  on  to  render  to  shqis  dift'eront  kinds 
of  assistance,  Avould  become  familiar  Avith  the 
numbers  denoting  these  particular  wants.  They 
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would  soon  carry  in  their  minds  the  recollection 
that  14  meant  “machinery  disabled,”  that  91 
meant  “ I am  sinking,”  that  01  meant  “ I want  an 
anchor  and  cable,”  or  the  07  meant  “ I want  a 
pilot.”  Most  ships  now  carry  the  International 
Code,  so  they,  in  the  same  way,  would  gradually 
become  familiar  with  the  meaning  of  the  different 
signals. 

It  is,  of  course,  abundantly  plain  that  we  can- 
not revolutionise  the  mercantile  marine,  and  make 
them  all  expert  signallers  at  a moment’s  notice. 
But  I see  no  reason  why  we  should  not  begin. 
There  are  thousands  of  men  in  the  navy  and  in 
the  army  of  England,  setting  aside  foreigners,  who 
can  both  read  and  make  these  flashing  signals,  and 
the  number  is  growing  daily.  Why  should  not 
the  officers  of  the  mercantile  marhie,  who  are  now 
called  on  to  read  and  make  signals  in  the  day  time, 
be  called  on  to  midergo  the  very  small  additional 
labour  of  learning  to  read  and  make  them  at  night 
and  in  fog  ? Something  like  this  would  soon  make 
a beginning,  and  I have  some  hopes  we  may  see  it 
done  before  long. 

I shall,  of  course,  be  asked  what  sort  of  ap- 
paratus I propose  for  the  use  of  merchant  ships 
with  this  flashing  system,  but  if  I have  succeeded 
in  conveying  the  nature  of  the  plan  to  the  minds 
of  my  axidience,  it  will  be  seen  that  apparatus  is  a 
secondary  condition.  Anything  which  can  be  easily 
moved  and  easily  seen  ; anything  capable  of  mak- 
ing a long  and  a short  sound  will  make  flashing 
signals,  and  apparatus  is  only  necessary  to  give  us 
increased  range  or  increased  speed. 

For  a day  signal  apparatus  there  are  few  things 
better  than  a single  flag,  the  halyards  being  worked 
in  the  right  and  left  hands.  I have  read  a flashing 
signal  made  by  short  and  long  puffs  of  steam,  when 
I could  hardly  see  the  ship  which  used  them.  A 
collapsing  and  expanding  drum  is  also  found  most 
satisfactory.  A flag  on  a staff,  such  as  is  used  in 
the  army  by  a single  man,  will  sometimes  carry  a 
message  ten  miles  at  great  speed. 

When  we  come  to  communicating  from  the  shore 
to  ships  by  the  flashing  system,  we  find  that  in  the 
day-time  a series  of  shutters,  worked  like  a Venetian 
blind,  produces  the  most  astounding  results,  and 
enables  us  to  communicate  to  seaward  at  distances 
■or  speeds  impossible  with  any  other  plan. 

Comuig  to  fogs,  I know  of  nothing  better  for 
sound  signals  than  the  ordinary  ship  fog-horns. 
They  are  largely  used  in  the  Eoyal  Navy  for  this 
piu'pose,  and  any  improvement  effected  in  them 
^vill  extend  the  range  of  fog-signals  beyond  the 
mile  or  mile  and  a half  at  which  it  now  stands  in 
still  weather. 

At  night,  any  light  capable  of  rapid  oecultation 
is,  of  course,  available,  but  as  our  view  to-night  is 
particularly  directed  to  the  question  of  night 
signals,  and  especially  to  signals  of  distress,  I 
natm-ally  produce  to  you  the  identical  apparatus  I 
j)ropose. 

To  fulfil  om’  wants  in  the  mercantile  marine, 
the  flashing  signal  light  must  be  very  ^Dowerful, 
very  simple,  and  very  cheap.  Long  ago  we 
christened  such  a light  by  the  name  of  the 
“ Chatham  light,”  and  this  we  have  here  in  its 
simplest  form.  In  outer  character  it  is  a simple 
anchor  lantern,  such  as  every  ship  is  bound  to  carry 
now.  In  Heu  of  the  usual  oil-lamp,  or  candle, 
we  have  in  the  interior  an  ordinary  spirit-lamp, 
and  there  is  an  arrangement  by  which  I can,  by 


blowing  through  an  india-inbber  tube,  q>roject 
a certain  inflammable  and  brilliantly  luminous 
powder  into  the  flame.  When  I blow,  the  Ught 
appears,  and  when  I cease  to  blow  the  light  ceases. 
It  is,  therefore,  all  one  whether  I blow  into  the 
lamp  or  into  a fog-hom — the  signals  produced  are 
identical,  except  that  one  is  conveyed  by  light  and 
the  other  by  sound. 

Although  this  light  has  never  been  in  extensive 
use,  certain  specimens  have  been  worldng  for  some 
years  past,  so  that  we  know  a good  deal  about  it. 
We  know  it  is  iDOwerful ; the  light  in  the  specimen 
before  us  is  equal  to  160  candles,  and  is  visible  ten 
miles.  The  common  blue  light  is  only  equal  to  60 
candles.  We  know  from  its  construction  that  it  is 
as  simple  as  a common  lamp,  and  I have  found,  too, 
that  when  I have  called  suddenly  on  a lamp  which 
had  been  years  in  use  on  board  ship  and  elsewhere, 
it  has  never  been  found  wanting.  We  know  also 
that  we  might  fill  and  trim  the  Hght  now,  and  jDiit 
it  away  for  a year,  and  then  if  we  wanted  to  make 
a signal  it  would  be  just  as  you  have  now  seen  it — 
ready  in  all  respects.  We  know  it  is  cheap — about 
£3  or  £4  will  provide  such  a light,  and  any  ordinaiy 
signal  will  cost  about  twopence  additional. 

Let  me  now  apply  practically  the  lessons  I have 
been  endeavouring  to  draw  from  the  cases  of  the 
Northjleet,  the  liangoon,  the  Josejjhine  Willis,  and 
the  iJutulpa. 

The  Northjleet  might  have  been  expected,  had 
matters  been  arranged  as  I propose  they  should, 
to  have  used  her  rockets  and  blue  lights  just  as 
she  did  rise  them.  She  would  then  have  got  the 
attention  she  actually  did  get.  She  would,  besides, 
have  displayed  by  the  more  startling  and  powerful 
Chatham  light,  with  which  she  was  provided, 
either  the  figuresDl,  “lam sinking,”  or  the  figmes 
96,  “ I want  boats  immediately.”  Some  one  of 
the  officers  would  have  seized  upon  the  fog-horn, 
and  would  have  sounded  these  figures  towards  the 
nearest  ship,  the  Corona.  Those  on  watch  in  this 
ship  would  probably  have  been  in  ignorance  of  more 
than  that  a ship  near  them  was  saying  something 
by  means  of  a light  and  a fog-horn.  As  they  could 
not  assume  what  was  said,  they  would  probably 
have  called  the  pilot ; he  would  have  been  a man 
familiar  at  least  with  the  figm-es  07,  by  sound  or 
by  light,  and  would  have  seen  that  whatever  was 
said,  it  was  not  “ 1 want  a pilot.”  Inquiry  would 
have  been  roused,  the  officers  would  have  been 
called,  and  boats  would  have  been  sent. 

The  case  of  the  Rangoon  needs  no  comment ; she 
would  have  got  into  communication  as  to  her 
actual  wants  -with  the  signal  station  on  shore,  and 
those  needs  would  have  been  supplied  as  rapidly  as 
circumstances  allowed. 

That  of  the /osep7»ne  is  more  worth  looking 

into.  Nothing  is  far-fetched  in  supposing  that  tho 
two  friends,  one  in  the  Progress  and  the  other  in  the 
.Joseghine  Willis,  should  have  amused  themselves 
by  carrying  on  those  private  conversations  by 
flashing  signals,  with  which  our  naval  officers  are 
so  familiar.  As  they  parted  company,  something 
like  a farewell  by  signal  wordd  have  passed  between 
them.  If,  following  on  this,  the  captain  of  the 
Progress  had  seen  the  rockets,  accompanied  by  the 
figures  91,  is  it  to  be  supposed  he  would  not  have 
made  the  best  of  his  way  to  his  friend’s  relief  P 

Lastly,  we  have  the  case  of  the  Outulpn.  Her 
signal  01,  meaning,  “ I want  an  anchor  and 
cable,”  we  know  would  have  been  answered  from 
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the  shore,  because  the  not  more  distinct  signals 
she  used  actually  were  so.  The  difference  would 
have  been,  that,  instead  of  a boat  coming  off  to 
know  what  she  wanted,  a boat  would  have  come  off 
with  what  she  wanted,  namely,  an  anchor  and  cable. 

Such,  then,  are  my  views  on  the  question  of 
distress  and  other  signals  at  sea.  My  object  in 
reading  this  paper  has  not  been  to  force  them  on 
the  marine  public,  but  I hope  and  believe  that 
there  is  enough  soundness  and  truth  about  them 
to  justify  at  least  some  sort  of  inquiry  as  to 
whether  we  may  not  find  in  these  views  something 
which  may  assist  in  saving  life  at  sea. 


DISCUSSION. 

Sir  James  Anderson  said  it  was  many  years  since  he 
first  became  acquainted  with  Captain  Colomb’s  system  of 
signalling,  the  merits  of  which  he  both  understood  and 
appreciated,  but  at  the  same  time  there  were  practical 
difficulties  in  the  way  of  carrying  it  into  operation.  In 
the  Royal  Navy,  in  the  army,  or  in  large  and  well- 
organised  services,  there  would  be  no  difficulty  in 
adopting  a system  of  this  kind,  and  he  had  known  whole 
columns  of  the  Times  signalled  from  one  ship  in  the  navy 
to  another  simply  by  flashing  the  hand  across  a common 
lantern,  and  the  men  learned  to  speak  with  each  other 
in  this  way  very  well,  not  only  at  different  ends  of  the 
same  ship,  but  from  one  vessel  to  another,  at  the  distance 
of  half  a-mile  or  a mile.  The  difficulty,  however,  was 
not  the  expense  of  the  lamps,  which  was  no  object  to  any 
but  the  most  wretchedly-found  ships,  but  the  fact  that, 
at  the  end  of  each  voyage,  the  crew  ware  paid  off,  and 
very  often  the  captain  and  officers  also,  so  that  all  were 
new  at  the  beginning  of  another  voyage.  Many  cases  of 
collision,  he  feared,  arose  in  this  way.  A great  deal  was 
said  about  the  rule  of  the  road  at  sea,  and  so  long  as  the 
pilot  was  on  board  it  was  all  right,  but  when  the  newly- 
manned  ship  got  outside  thepilot  ground,  he  believed  many 
of  the  unfortunate  collisions  which  took  place  were  caused 
by  the  officers  and  crew  being  unknown  to  each  other, 
and  in  some  eases,  perhaps,  from  there  being  a little  too 
much  grog  aboard.  If  you  sent  a man  to  the  helm,  and 
gave  him  an  order  to  port  or  starboard  the  helm,  and 
he  had  not  been  accustomed  to  these  directions,  but 
probably  to  other  terms  more  frequently  used,  ten  to 
one  but  he  would  make  a mistake,  and  do  the 
wrong  thing  first.  As  a rule,  men  who  had  made 
long  voyages  to  distant  parts  of  the  world  were  accus- 
tomed to  two  or  three  expressions,  such  as  “keep  her 
up,’’  “keep  her  ofi',’’  “luff  a little  more,’’  “steady,” 
and  so  on,  and  when  they  got  into  narrower  waters,  port 
and  starboard  was  quite  Greek  to  them.  He  had  often, 
when  in  command  of  the  Great  Eastern,  been  alarmed  at 
the  near  approach  of  a large  sailing  vessel,  and  had  only 
felt  secure  by  going  to  windward  or  astern  of  her.  The 
same  thing  occurred  with  regard  to  signals ; unless  the 
men  were  accustomed  to  them  they  would  be  perfectly 
useless.  Even  with  the  signal  flags,  unless  you  were 
accustomed  to  the  use  of  them,  w'hen  they  were  very 
iasily  distinguished  and  picked  out  from  a row  on  deck 
as  wanted,  to  persons  not  constantly  using  them  or  drilled 
to  the  use  of  them,  there  was  a great  deal  of  difficulty 
and  delay  in  working  them.  The  difficulty  lay  not  in 
the  system,  but  in  getting  that  acquaintance  with  it  in 
the  general  run  of  the  mercantile  marine  which  existed 
in  the  Roy  al  N avy . His  own  impression  was  that  iheNorth- 
Jleet  was  lost  from  the  causes  above  alluded  to.  No 
doubt  both  undermanning  and  overloading  were  great 
causes  of  disaster,  hut  it  would  be  easily  understood  that 
in  a ship  with  a new  crew,  having  just  parted  with 
the  pilot,  stowed  her  anchors,  and  got  ready  for 
sea,  when  the  men  were  clearing  away  the  many 
matters  which  encumber  the  deck,  the  look-out  duty 
was  not  very  efficiently  performed.  In  the  majority 


of  cases  there  were  not  men  enough  to  do  justice 
to  the  look-out,  and  it  was  more  than  likely  that 
some  of  the  men  had  had  a little  too  much 
grog,  and,  perhaps,  some  of  the  officers  also.  This 
would  cause  a little  drowsiness,  and  then  there  was 
the  desire  for  a smoke,  and  many  other  little  matters, 
which  would  take  the  man  off  the  forecastle,  or  the  officer 
off  the  bridge  lor  the  moment.  He  could  easily  under- 
stand the  Nvrthjleet  being  so  run  into,  because  he  had 
known  instances  to  the  like  effect  himself,  though  not 
under  his  own  command.  No  doubt  some  one 
saw  that  the  Murillo’s  engines  were  stopped,  and 
backed,  and  in  all  probability  the  effect  of  the 
blow  to  the  steamer  was  so  small,  that  her  captain, 
rushing  out  of  his  cabin,  and  hearing  what  had 
happened,  had  a vague  hope  that  he  had  not  done 
much  damage,  and  that  he  could  run  away  as  he  did, 
like  a cur,  without  being  recognised.  No  doubt  he 
thought  he  had  given  the  passengers  a good  fright,  and 
that  nothing  more  would  be  heard  of  it.  In  his  early 
days  at  sea  they  used  tq  be  much  afraid  of  the  ships  of  a 
neighhouring  nation,  which  were  generally  undermanned, 
as  they  were  rather  in  the  habit,  if  any  accident  happened, 
to  make  oil'  and  leave  the  sufferers  in  the  lurch,  acting 
upon  the  adage,  “Dead  men  tell  no  tales.”  There 
was  no  doubt  that  was  the  reason  in  the  mind  of 
the  captain  of  the  steamer — that  he  had  not  done  so  very 
much  damage,  and  that  he  might  escape.  It  had  been 
asked,  why  did  shipowners  object  to  the  compulsory 
introduction  of  a danger  signal  ? hut  the  answer  was 
sufficiently  obvious.  If  anyone  hoisted  a danger- 
signal  too  hastily  or  inadvertently,  and  assistance 
put  off,  she  would  be  liable  for  salvage,  which  the 
owners  would  not  like.  For  instance,  assuming  the 
Murillo  to  be  the  steamer  wffiich  caused  the  destruction 
of  the  Morthjket,  the  owner  would  be  liable  for  the 
whole  loss,  which  seemed  rather  hard,  though  he  might 
be  able  to  get  a set-off.  It  was  no  wonder,  therefore, 
that  the  last-mentioned  class  of  persons  should  speak  of 
danger-signals  being  too  hastily  used.  He  added  that 
out  of  a crew  of  500  men  very  few  of  the  men  knew  the 
code  of  signals,  or  cared  to  learn  it.  It  was  most 
important,  in  his  opinion,  that  in  every  large  vessel 
there  should  be  regular  quarter-masters,  thoroughly 
qualified  to  steer,  who  should  be  compelled  to  learn 
these  signals. 

Mr.  Thomas  Gray,  without  going  into  the  history  of 
the  Northjleet,  said  the  question  seemed  to  be  whether 
by  some  means  or  other  the  means  of  making  the  inter- 
national code  of  signals  available  by  night  as  well  as  by 
day  could  not  be  extended  to  the  merchant  service.  In 
these  times  sailors  could  speak  any  language  by  means 
of  flags  and  the  signal  hook  in  the  day-time,  and  if  he 
understood  Capt.  Colomb  rightlj',  he  wished  this  to  be 
brought  into  general  use  for  signals  at  night,  rather  than 
have  any  special  distress  signal,  to  be  known  and  acted 
on  as  meaning  “I  am  sinking,”  or  “I  am  in  imminent 
danger.”  Now  in  this  view  he  could  not  concur 
in  the  gallant  gentleman’s  opinion.  What  was 
wanted  was  a signal  which  should  draw  immediate 
attention,  and  inevitably  bring  immediate  help. 
If  the  flashing  signals  were  understood  by  every  man  on 
every  ship,  and  could  be  read  by  every  boatman  on  the 
coast,  they  would  no  doubt  be  answered,  but  they  never 
would  be  carried  by  every  ship,  or  be  understood  by 
everyone  on  shore,  and  therefore  they  must  sometimes 
fail.  It  was  all  very  well  to  show  a beautiful  lamp,  but 
the  use  of  it  required  an  immense  amount  of  practice,  and 
why  should  sailors  be  required  to  practice  and  to  use  such 
a thing  as  a signal  of  distress  which  they  would  never  be 
perfect  in,  and  which  they  might  very  easily  muddle 
altogether  when  in  danger  by  misplacing  the  long  and 
short  flashes.  It  had  been  said  that  rockets  were  generally 
understood  as  signals  of  distress,  and  in  proof  of  this 
reference  had  been  made  to  the  three  vessels  which  saw 
and  answered  the  signals  of  the  Northjleet ; but  the 
fact  that  only  three  out  of  the  great  number 
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in  the  vicinity  understood  them  to  be  such  signals 
showed  that  they  were  not  universally  known  and  acted 
i:  on  as  signals  of  distress.  If  that  were  so,  the  coast- 
, guardsmen  would  not  have  seen  and  disregarded  the 
; signals.  When  the  news  of  the  accident  arrived  a 

■ telegram  was  immediately  sent  to  the  spot — “ Did  you 
’ see  these  signals,  and  if  so,  why  did  you  not  go  off?” 

' The  answer  was,  “ We  did  see  them,  and  thought  they 
i were  signals  for  a pilot,  so  did  not  go  off.”  Various 

instances  were  also  given  in  which  rockets  had  been  sent 
j up  without  any  idea  of  indicating  danger,  but  in  some 
' cases  merely  as  a pyrotechnic  display.  The  letter  from 
( the  Newcastle  Local  Marine  Board  had  been  re- 
ferred to,  and  he  did  not  think  it  at  all  unnatural 
under  the  circumstances,  seeing  that  any  general 
compulsory  system  must  include  penalties  for  using 
: signals  of  distress  improperly  and  payment  for  salvage 
services.  If  this  code  of  d ishing  signals  system  were 
introduced,  masters  and  mates  must  be  examined  in  it, 
and  this  would  entail  an  immense  deal  of  difficulty,  and 
disqualify  many  excellent  men  from  command.  And 
what  was  it  wanted  for  ? For  one  purpose  only — to 
signal  distress.  Now,  a ship  was  not  always  in  distress,  not 
even  on  every  voyage — at  any  rate  not  vessels  belonging 
to  respectable  shipowners — and  therefore  all  this  signal 
apparatus  (regarding  it  as  a distress-signal)  was  to  be 
constantly  carried  about  simply  on  the  chance  that  it 
. might  be  wanted  some  day.  Was  it  ever  known  that  a 
thing  not  in  general  use,  but  only  used  occasionally,  was 
in  its  place  and  fit  for  use  when  it  was  wanted  ? If  it 
were  laid  down  that  a red  rocket  should  be  used  as  a 
signal  of  distress,  that  would  throw  upon  owners  the 
necessity  of  sending  these  red  rockets,  which  deteriorated 
very  rapidly,  with  every  vessel.  The  same  thing  applied 
to  the  flashing-lanterns.  But  rockets  were  not  intended 
to  be  the  main  or  only  signals  of  distress,  as  would  be 
seen  by  the  enclosure  in  the  communication  to  which  the 
Newcastle  letter  was  a reply.  It  was  as  follows  : — 

Signals. — Pilotage  and  Distress. 

1.  Signals  to  be  made  by  Ships  wanting  a Pilot. 

In  the  Bay-time. — The  following  signals,  numbered  1 and 
' 2,  when  used  or  displayed  together  or  separately,  shall  be 

I deemed  to  be  signals  for  a pilot  in  the  day-time,  viz : — 

I 1.  To  be  hoisted  at  the  fore,  the  Jack  or  other  national 
colour  usually  worn  by  merchant  ships,  having  round  it  a 
white  border,  one-fifth  of  the  breadth  of  the  flag ; or 
> 2.  The  International  Code  Pilotage  Signal  indicated  bv 

: P.T. 

At  Night. — The  following  signals,  numbered  1 and  2, 
when  used  or  displayed  together  or  separately,  shall  be 

■ deemed  to  be  signals  for  a pilot  at  night,  viz ; — 

1.  A blue-light  every  15  minutes  ; or 

2.  A bright  white  light,  flashed  or  shown  at  short  or 
frequent  intervals,  just  above  the  bulwarks,  for  about  a 
minute  at  a time. 

j 2.  Signals  of  Bistress. 

I In  the  Bay-time. — The  following  signals,  numbered  1,  2, 

I and  3,  when  used  or  displayed  together  or  separately,  shall 
! be  deemed  to  be  signals  of  distress  iu  the  day-time  : — 

1.  A gun  fired  at  intervals  of  about  a minute. 

2.  The  International  Code  signal  of  distress  indicated 
by  N.C. 

3.  The  distant  signal,  consisting  of  a square  flag  having 
either  above  or  below  it  a ball  or  anything  resembling  a ball. 

(The  Ensign  Dnion  down  has  been  advisedly  omitted, 
because  many  foreign  flags  are  the  same  whether  right  side  or 
u wrong  side  up ; and  because  it  is  hoped  that  the  signals  now 
suggested  may  become  international.) 

At  Night. — The  following  signals,  numbered  1,  2,  3,  and 
4,  when  used  or  displayed  together  or  separately,  shall  be 
deemed  to  be  signals  of  distress  at  night : — 

1.  A gun  fired  at  intervals  of  about  a minute. 

2.  Flames  on  the  ship  (as  from  a bmning  tar  barrel,  oil 
barrel,  &c.) 

3.  Rockets  of  any  colour  or  description,  fired  one  at  a time 
at  short  intervals. 

4.  Bine-lights,  burned  one  at  a t'me  at  short  intervals. 

Board  of  Trade,  SOth  January,  1873. 


Every  large  ship  ought  to  have  a gun,  and  every  ship 
has  also  the  means  of  making  flames  on  deck,  and  a 
rocket  of  any  colour  or  description  fired  one  at  a time 
would  he  a very  simple  signal.  It  was  a very  good  thing 
to  invent  a system  by  which  the  international  code  could 
he  used  by  night  as  well  as  by  day,  and  if  Capt.  Colomb 
had  accomplished  this,  he  had  done  a great  deal ; but 
something  more  was  wanted,  viz.,  a signal  of  distress 
which  shall  be  understood  by  everybody,  independent  of 
lanterns,  lamps,  and  any  particular  invention  or  code  of 
flashes — a signal  such  as  any  ship  can  make,  and  one 
which  could  be  made  by  anybody  without  special 
instruction,  and  by  means  usually  on  board.  He  was 
glad  to  say  that  such  a system  had  already  been  accepted 
by  France,  Italy,  Austria,  and  Greece,  and  the  United 
States  also  would  adopt  it.  In  conclusion,  he  must  tender 
to  Capt.  Colomb  every  acknowledgment  for  the  great 
services  he  has  performed  for  the  country  in  perfecting 
the  flashing  system. 

Capt.  Dawson,  R.N.,  said  he  was  called  upon  some 
years  ago  to  report  upon  the  various  systems  of  signals 
in  use  in  the  navy,  when  he  found  there'  were  eleven 
different  systems  of  symbolising  signals,  though  only 
two  were  generally  known.  As  he  understood  it,  Capt. 
Colomb  did  not  mean  to  place  these  lights  in  place  ot 
the  rocket,  or  danger  signal,  hut  only  as  an  additional 
means  of  communication.  In  the  royal  navy  they  had 
had  more  experience  of  signalling  than  any  other  people, 
and  for  the  last  ten  years  they  had  been  able  to  com- 
municate all  their  wants  with  the  greatest  ease  by  night 
as  well  as  by  day,  a flashing  lamp  being  used  instead 
of  a flag ; and  it  was  not  expensive,  as  an  ordinary  lamp 
could  be  used.  He  quite  concurred  in  the  observations 
of  Sir  James  Anderson  with  regard  to  the  necessity  of 
anything  of  the  sort  being  in  constant  use ; and  that  was 
his  objection  to  Mr.  Gray’s  proposal,  that  when  the 
necessity  arose,  this  very  signal,  which  it  was  suggested 
should  he  insisted  on  by  the  Board  of  Trade,  would  not 
be  forthcoming,  or,  if  forthcoming,  would  be  misunder- 
stood. Capt.  Colomb’s  idea  was  that  attention  should  bo 
attracted  to  the  vessel  by  any  means,  no  matter  what, 
and  then  that  her  precise  wants  should  be  made  known 
by  means  of  the  signals.  No  one  proposed  that  this 
should  be  understood  by  every  seaman  ; it  was  a question 
for  the  officers,  and,  as  far  as  his  knowledge  of  the 
merchant  service  went,  it  would  be  the  duty  of  the 
second  mate  to  attend  to  it.  That  officer  would  have 
only  just  passed  an  examination,  and  it  would  not 
he  a very  great  extra  burden  upon  him  to  require 
of  him  a knowledge  of  this  system  of  signalling, 
which  would  not  only  be  useful  in  case  of  emergency 
when  the  ship  was  in  distres.s,  but  constantly  through- 
out her  career.  The  only  point  in  which  he  disagreed 
with  Captain  Colomb  was  in  the  last  sentence  of 
the  paper,  for  who  cared  anything  about  seamen's 
lives,  and  what  consequence  was  it  to  anybody  how 
many  were  sacrificed  ? If  a man  died  suddenly  or  by 
violence  or  accident,  on  land,  a coroner’s  inquest  was 
held  to  investigate  the  matter,  but  the  same  principle 
did  not  at  all  hold  good  for  sailors,  and  therefore  ho 
considered  the  proper  way  to  bring  forward  the  sub- 
ject was  with  reference  to  its  effect  on  propertj^,  be- 
cause that  was  a matter  of  real  importance.  If  signal, 
stations  were  established  at  suitable  spots,  the  arrival 
of  vessels  might  be  telegraphed  as  soon  as  they  came 
in  sight,  and  the  news  would  sometimes  he  of  great 
commercial  importance.  Some  years  ago  he  suggested, 
though  he  found  that  the  same  idea  had  preHously 
occurred  to  others,  that  this  system  should  'be  applied 
to  lighthouses,  each  light  having  a distinct  number, 
which  it  would  continually  repeat,  so  as  to  prevent 
the  mistakes  which  sometimes  occurred  of  one  light 
being  taken  for  another.  If  this  were  done  it  would 
have  the  additional  good  effect  that  every  officer  of 
a ship  and  every  coastguardsman  would  of  necessity 
become  familiar  with  the  system,  and  thus,  in  case  of 
distress,  there  would  be  no  delay  in  sending  assistance. 
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Admiral  Ommanney,  C.B.,  F.R.S.,  thought  that  they 
had  lost  sight  of  a very  important  thing,  viz.,  the  minute 
gun.  He  quite  agreed  with  Captain  Colomb  that  in  the 
case  of  the  Norihjleet  the  rapidity  with  which  they 
burnt  blue  lights  and  sent  up  rockets  must  have  been 
evidence,  to  seafaring  men,  of  signals  of  distress  ; and 
that,  if  they  could  have  fired  their  gun,  it  would  have 
been  answered.  lie  considered  that  six-pounder  guns 
were  not  large  enough  for  vessels  of  her  size,  as  they 
could  not  be  heard  fur  enough  off,  and  that  they  ought 
to  carry  24-pounders.  He  was  in  a vessel  a few  years 
ago,  and  one  dark  night  wished  to  communicate  with 
the  Admiral,  and  had  it  not  been  for  Captain  Culomb’s 
signals  he  could  not  have  done  so  ; but  he  was  happy  to 
say  they  answered  admirably. 

A Gentleman  inquired  what  kind  of  lamp  was  used, 
and  whether,  supposing  a vessel  lost  her  signalling 
lamp,  an  ordinary  lamp  could  be  used  for  the  same 
purpose. 

Captain  Ward  said  that,  having  held  office  for  a great 
many  years  in  the  Kational  Life-boat  Institution,  he  had 
continually  to  deal  w'ith  shipwrecks,  and  therefore 
looked  at  the  question  as  one  of  preservation  of  life.  He 
thought  Capt'iin  Colomb’s  system  was  well  suited  for 
men-of-war  ; but  simple  as  it  was,  it  was  not  simple 
enough  for  the  purpose  of  indicating  danger  to  those 
on  shore,  nor  did  he  think  the  men  on  shore  w’ould  be 
aide  to  keep  in  their  memories  even  so  short  a system  as 
this  appeared  to  le.  Another  great  objection  to  it  w'as 
that  in  a gale  of  wind,  looking  from  the  shore,  all  lights 
seemed  to  be  flashing,  and  that  appearance  would  in- 
terfere with  the  long  and  short  flashes.  What  they 
wanted  w'as  some  signal  which  would  at  once  show  what 
w as  wanted,  for  very  often  their  boats  went  out,  at  a 
cost  of  £15  or  £20,  in  aflswer  to  signals  of  distress,  and 
found  that  the  signals  w'ere  for  a pilot,  and  that  their 
assistance  was  not  needed.  lieferiing  to  what  Mr. 
Gray  had  said,  he  considered  it  was  very  desirable 
that  they  should  have  some  means  for  raising 
alarm,  and  that  every  signal  should  be  as  simple 
as  possible,  such  as  a red  light  to  indicate  danger 
to  life,  and  a green  light  danger  to  property,  so 
that  if  a red  light  was  shown  all  the  life-boats  available 
would  go  off,  and  if  a green  light,  other  and  larger  boats. 
He  then  read  a letter  from  the  man  in  charge  of  the 
life-boat  station  near  the  spot  where  the  Northjicet  sank, 
in  which  it  was  stated  that  no  gun  was  fired,  that 
rockets  were  sent  up,  that  two  cutters  answered  the 
signal.?,  and  that  it  was  supposed  they  were  signalling 
for  a pilot.  He  remembered  one  case  where  the  captain 
of  a vessel  sent  up  3U  rockets  in  the  space  of  half-an- 
hour,  simply  for  a irilot  and  for  the  amusement  of  the 
passengers,  and  he  thought  that  if  their  boats  answered 
such  signals  they  woidd  have  enough  to  do,  thus  show- 
ing that  some  special  signal  for  danger  was  necessary. 

Ii!r.  Christopher  Cook  referred  to  several  letters  that 
had  appeared  in  the  Times,  which  he  thought  contained 
many  valuable  suggestions. 

Capt.  Goodenough,  E.N.,  said  it  was  supposed  that  the 
flashing  lights  might  be  mistaken  for  other  lights,  but 
it  was  not  so,  and  he  had  never  known  such  a mistake 
made.  He  considered  that  all  officers  should  be  made  to 
pass  an  examination  on  this  subject. 

Captain  Colomb,  in  reply,  said  that  in  the  Navy,  with 
one  exception,  where  they  used  the  Chatham  light,  they 
used  a powerful  oil-lamp,  but  this  was  more  expensive. 
If  the  lamp  broke  down  they  used  anything  they  could 
get.  One  captain  had  written  to  him  telling  him  that 
they  had  lost  their  lamp  overboard  the  first  night,  hut  they 
had  got  on  very  well  with  a common  lamp  and  a bucket. 
With  regard  to  Sir  James  Anderson's  remarks,  he 
thought  that  if  that  gentleman  looked  over  his  paper 
carefully  he  would  see  that  he  had  stated  in  distinct  terms 
that  he  quite  understood  the  difficulty  of  dealing  with 
the  mercantile  marine.  His  argument  was  that  it  was 


quite  time  to  make  a beginning,  and  if  they  could  teach 
officers  to  use  flags  in  the  day-time,  he  saw  no  reason 
why  they  could  not  he  taught  to  use  the  international 
code  by  night.  He  thought  the  more  distinct  and  clear 
they  made  distress  and  alarm  signals  the  better,  but  that 
they  should  supplement  it  by  something  to  show  what 
was  the  matter.  He  considered  the  feeling  of  the  meeting 
would  have  answered  most  of  Mr.  Gray’s  remarks  in  his 
favour,  and,  therefore,  it  was  unnecessary  for  him  to  add 
anything. 

The  Chairman  said  the  recent  disaster  abundantly 
showed  the  urgent  need  for  some  effective  signal  of  dis- 
tress at  sea.  In  a letter  he  had  received  that  morning 
from  Captain  Shuttleworth,  regretting  his  inability  to  be 
present,  it  was  stated  that  there  was  a recognised  distress 
signal,  viz.,  a rocket ; a blue  light  being  the  proper  signal 
for  a pilot.  It  appeared,  however,  quite  evident  that  this 
distinction  was  by  no  means  universally  acknowledged, 
and  the  question  arose  whether  some  legislation  was  not 
called  for  on  the  matter  to  prevent  contusion.  A gun 
was  a well-known  signal  of  distress,  and,  if  kept  in  order, 
appeared  a very  efficient  one  ; but  even  with  rockets  or 
guns,  or  both,  it  would  he  a great  advantage  to  have 
the  additional  means  which  had  been  described  of 
communicating  the  exact  nature  of  the  distress.  He  had 
often  beard  of  the  system,  but  had  never  before  seen  it 
in  operation.  It  certainly  appeared  marvellously  simple, 
and,  at  the  same  time,  effectual ; tboirgh  possibly  it  might 
require  some  degree  of  practice  before  it  could  be  worked 
successfully.  Nothing  could  be  more  simple  than  the 
mode  of  signalling  with  flags  jjrovided  by  the  mercantile 
code,  but  when  crossing  the  Atlantic  last  autumn  in  a 
yacht,  and  wishing  to  signal,  he  found  it  quite  a business 
to  find  the  right  flags  and  arrange  them  properly. 
With  regard  to  the  mode  of  introducing  this  system 
into  the  merchant  service,  though  it  could  not  be  ex- 
pected that  every  seaman  should  learn  it,  be  saw  no 
difficulty'  in  recpiiring  an  acquaintance  with  it  from  all  _ 
officers  ; they  were  obliged  to  acquire  a knowledge  of 
the  system  of  signalling  by  flags,  and  he  did  not 
anticipate  any  difficulty  in  requiring  this  very  small 
addition  to  the  qualification.  He  was  son-y  to  see  an 
apparent  indifference  to  this  important  matter  on  the 
part  of  the  Board  of  Trade,  for  he  certainly'  thought 
a department  which  had  under  its  charge  the  protec- 
tion of  life  at  sea,  ought  to  welcome  all  suggestions 
of  such  a nature  and  offering  as  much  promise  as  the 
one  under  discussion.  No  doubt  the  Board  of  Trade, 
like  other  departments  of  the  public  service,  was  besieged 
by  inventors,  hut  that  was  no  reason  why  really 
V'aluahle  inventions  should  be  rejected.  Sir  James 
Anderson  desired  him  to  say  that  in  his  opinion  the 
duty'  of  signalling  should  fall  upon  the  quartermaster, 
who  ought  to  be  regularly'  appointed  to  all  large 
vessels  in  the  mercantile  marine.  There  would  be  no 
difficulty  in  getting  this  class  of  men,  or  in  teaching 
them  the  management  of  signals.  In  conclusion,  he 
heartily  wished  success  to  the  effort  to  introduce  this 
valuable  system;  and,  with  reference  to  a remark  of 
Captain  Dawson,  he  did  not  think  the  apparent  lack 
of  public  sympathy  with  the  sufferings  of  sailors  arose 
from  anything  but  a want  of  information  regarding 
them. 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRAriON. 

The  Committee  met  on  March  6th,  1873,  at 
three  o’clock.  Present Mr.  U.  J.  Kay-Shuttle- 
worth,  M.P.,  in  the  chair;  Mr.  E.  Chadwick, 
C.B.;  Lord  Alfred  Churchill;  Major-General  P. 
Eardley-Wilmot,  E.A.,  F.E.S. ; Mr.  Eobert  Eaw-  i 


E.  Tufnell.  Mr.  Eawliuson,  by  permission  of 
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I the  President  of  the  Local  Government  Board, 
('was  examined  and  gave  evidence,  which  will  ap- 

I I pear  in  a subsequent  Journal. 

j _ 

I The  following  evidence  was  given  at  former 
meetings  by  Mr.  W.  P.  Reynolds,  manager  of  the 
'i  London  and  Southwark  Insurance  Company  : — 

;J  Q. — We  are  informed  that  you  have,  as  a manager  of  fire 
'I  insurance  companies,  studied  the  risksof  fire  to  be  provided 
against  by  measures  of  prevention,  as  well  as  to  be  insured  ? 

A. — Yes,  for  twenty  years,  both  in  England  and  abroad. 

Q. — Have  you  had  the  means  for  comparing  a constant 
1 with  an  intermittent  supply  of  water  in  putting  out 
fires  ? 

A. — I have  been  in  Quebec,  and  especially  at  Montreal, 

: where  there  is  a constant  supply  of  water,  and  there  and 
' at  other  places  I have  had  opportunities  of  comparing 
the  results  with  those  in  London,  where  the  supply  is 
, limited  or  intermittent. 

Q.- — Have  you  considered  the  possibility  of  the  occur- 
A'ence  of  a conflagration  in  the  metropolis,  such  as  has 
occurred  at  Chicago  and  at  Boston  ? 

A. — Yes,  I have;  and  I was  one  of  a deputation  of 
fire  insurance  managers  to  make  a representation  to  the 
Metropolitan  Board  of  Works — they  being  charged  hy 
Act  of  Parliament  with  the  duty  of  protecting  life  and 
. property  in  the  metropolis  from  fire — as  to  the  dangers 
to  which  we  are  exposed,  and  as  to  the  means  of  meeting 
them. 

Q. — Will  you  be  so  good  as  to  state  what  are  the 
dangers  to  which  you  consider  the  metropolis  is  ex- 
posed ? 

A. — The  fire  at  Chicago  occurred  during  a hurricane. 

' It  was  intensified  hy  the  disablement  of  the  water  works. 

, Now,  it  has  appeared  to  me  that,  London  being  divided 
into  several  separate  districts  of  supply,  each  of  such 
districts  may  in  that  respect  be  deemed  a Chicago. 
There  is  the  possibility  in  London,  as  at  Chicago,  of  the 
occurrence  of  a fire  at  the  time  of  a hurricane,  added  to 
the  concurrent  possibilitj^  under  the  existing  conditions, 
of  a failure  or  disablement  of  the  sectional  suppl}^,  and 
under  those  contingencies  there  might  be  a fire,  com- 
mencing within  the  section,  which  would  become  a con- 
flagration of  vast  magnitude. 

Q. — -Were  all  the  deputations  of  the  insurance  com- 
I panies  of  that  opinion  ? 

I A. — Yes,  we  were. 

Q. — Are  the  structural  arrangements  in  London,  then, 
not  so  different  as  to  prevent  a conflagration  such  as  that 
at  Chicago  ? 

A — Modern  London  is  unquestionably  superior  to 
Chicago  as  respects  construction  ; but  the  extent  of  a 
conflagration  depends  very  frequently  on  the  elements  — 
such  as  the  wind  and  frost— and  if  they  prevailed  to  a 
severe  extent,  and  at  the  same  time  the  water  works 
were  disabled,  while  a fire  got  a head,  and  raged  in 
any  closely-built  locality,  the  advantages  of  construction 
might  be  great. y neutralised.  The  buildings  at  Boston, 
although  not  having  the  best  roofs,  were  of  good  stone 
walls ; and  there,  notwithstanding  that  there  was  a 
good  water  supply,  the  fact  of  a hurricane,  added  to  an 
epidemic  amongst  the  horses,  which  prevented  the 
engines  being  brought  to  bear  for  half-an-hour,  tended 
to  a conflagration  in  which  buildings  covering  sixty 
acres  were  laid  waste.  The  Governor  of  Massachussetts 
has  officiady  reported  that  the  value  of  the  property 
destr03’ed  exceeded  fifteen  millions  sterling. 

Q- — What,  then,  upon  these  contingencies  did  you 
suggest  ? 

A. — We  suggested  that  the  several  water  com- 
panies should  be  requested  each  to  laj'  a main  of  com- 
munication with  its  next  neighbouring  company,  such 
main  only  to  be  opened  with  the  consent  of  the  com- 
panies, and  under  an  emergency  ; and  that  thus  the 


whole  power  of  the  London  water  supply  might,  in  a 
given  emergency,  he  brought  to  bear  upon  a given 
point.  We  ascertained  that  this  suggestion  was 
mechanically  feasible,  and  was  not  likely  to  be  opposed 
by  the  water  companies,  the  public  being  at  the  expense. 

Q. — Why  was  not  the  suggestion  carried  out  ? 

A. — The  Board  of  Works  saw  a difficulty  in  making  a 
requisition  of  the  nature  suggested. 

Q. — We  have  dealt  with  the  contingency  of  the  pos- 
sible failure  of  even  a constant  supply  in  separate  sections. 
Have  you  any  information  to  give  us  as  to  the  inter- 
mittent supply,  or  of  ordinary  conditions  of  supply,  that 
affect  the  occurrence  and  spread  of  fires  ? 

A. — Yes.  Fires  frequently  occur  in  streets  through 
which  a main  runs  that  is  not  constantly  charged  with 
water.  Most  side-streets  from  main  avenues  are  so  situ- 
ated, and  the  turncock  has  to  be  sought  in  order  to  turn, 
the  supply  into  the  side-street.  This  delay  frequently  occurs 
before  water  can  be  obtained.  Under  a constant  supply, 
branches  as  W'ell  as  mains  would  be  supplied  with  water. 
In  December  of  1871  a fire  occurred  at  Camberwell,  and, 
the  turncock  being  an  hour  late  in  attending  the  fire, 
the  house  was  destroyed.  It  is  an  evil  defect  of  the 
present  sj'stem,  that  the  turncock  must  attend  to  give 
the  companies’  supply.  There  were,  during  1872,  fiftj'- 
eight  cases  where  either  the  water  supply  w'as  short,  the 
turncocks  failed  to  attend,  or  were  late  in  attending, 
notwithstanding  that  rewards  are  given  by  the  water 
comp.anies  and  bj'  the  Eire  Brigade  in  order  to  insure 
attendance. 

Q. — Would  not  the  telegraph  serve  to  quicken  the 
relief  to  he  given  in  the  occurrence  of  fires  ? 

A. — Yes  ; and  there  is  already  communication  between 
the  fire-engine  stations.  Much  additional  aid  would  be 
derived  bj'  communications  between  the  police-stations 
and  the  brigade  stations,  particularly  in  the  outlying  dis- 
tricts. A suggestion  to  this  effect  was  made  hy  the  Fire 
Offices  to  the  Metropolitan  Board  of  Works,  but  it  has  not 
been  carried  out. 

Q. — Is  tbe  present  supply^  of  water  found  to  be  suf- 
ficient in  all  cases  ? 

A. — It  is  of  the  very  nature  of  a system  of  trading 
water  supply  that  it  cannot  be  so,  inasmuch  as  the 
suppl_v  will  be  only  given  where  it  is  paid  for.  There 
are  large  masses  of  warehouses  on  the  Surrey’  water- 
side, which  may  on  the  whole  be  said  to  be  unsupplied 
with  water  to  any  effective  extent  for  fire-extinction 
purposes.  The  warehouse  keepers  only  require  water 
for  ordinary  cleansing  purposes — hands  or  face  washing 
— and  the  pipes  are  correspondingly  made.  Thus,  while 
these  warehouses  contain  vast  amounts  of  valuable 
merchandise,  they  are  on  the  land  side  almost  without 
water  ; and  when  the  tide  is  low  in  the  river,  they  are 
very  much  exposed  to  danger.  An  instance  occurred 
when  the  King  and  Queen  granary,  at  Kotherhithe,  the 
largest  in  London,  was  destroyed,  December,  1871. 
This  building  was  situate  near  tbe  extreme  end  of  the 
Kent  Company’s  district,  and  where  that  company 
approached  an  equally  extreme  point  of  the  Southwark 
and  Vauxhall  Company’s  district.  The  pipes  of  each 
company  being  of  a small  bore,  the  pressure  w’as 
thread-like,  and  the  supply’  there  given  for  an  enormous 
building,  containing  one  hundred  and  fifty  thousand 
pounds  worth  of  goods,  was  only’  a supply  such  as 
should  be  given  to  a £30  a-year  house.  The  tide  was 
out  in  the  Thames,  the  nearest  steam  floating-engine 
was  disabled,  and  by  the  time  the  larger  floats  attended, 
the  fire  was  heyond  control. 

Q. — You  speak  of  large  masses  of  waterside  ware- 
houses,containing  vast  amounts  of  property’,  being  almost 
without  a supply’ of  water.  Can  y’ou  state  more  specifically 
where  those  buildings  are  situate,  and  to  what  you  refer 
when  you  allude  to  vast  amounts  of  property  ? 

A. — Taking  a point  on  the  Surrey  side  of  the  river 
bank,  midway  between  Southwark  and  London  bridges, 
a nd  east  w.ards  therefrom  to  Eotherhithe,  there  is  an  almost 
unbroken  line  of  wharves  having  either  one  or  several 
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warehouses  thereon.  The  water  supply  in  the  mains  along 
this  entire  distance  is  of  the  ineffective  nature  I have 
already  stated.  When  I speak  of  vast  amounts  of  merchan- 
dise in  these  places,  I have  in  mind  wharves  where  the 
warehouses  contain  from  £100,000  to  £500,000  of  value, 
and  I know  of  one  wharf  where  the  value  is  nearly  a 
million. 

Q. — Does  this  condition  of  things  exist  elsewhere  ? 

^4. — Not  to  anything  approaching  the  same  extent,  hut 
it  is  alwaj's  more  or  less  open  to  arise  when  houses  of  trifl- 
ing value  are  pulled  down  and  are  replaced  by  large  ware- 
houses. There  were  at  the  rear  of  Guy’s  Hospital,  a few 
years  ago,  a number  of  little  houses,  worth,  with  contents, 
perhaps  £300  a-piece.  These  are  now  replaced  by  large 
warehouses,  often  containing  probably  £30,000  each,  but 
the  water-supply  is  unchanged  and  unfit  for  the  present 
property,  so  far  as  regards  fire  extinction. 

Q. — Who  is  to  blame  for  this  ? 

A. — No  individual  or  water  company  can  be  censured 
for  a moment.  It  is  the  water-selling  system  sanctioned 
by  Parliament  that  is  faulty.  So  far  from  attaching  blame 
to  the  water  companies,  I prefer  giving  expression  to  my 
experience  that  the  companies  generally  give  a most  ready 
assistance  to  the  fire  brigade.  The  water  companies,  hav- 
ing invested  sufficient  capital  for  laying  down  pipes 
adequate  for  the  wants  of  small  householders,  can  have 
no  temptation  to  take  up  those  pipes  and  lay  down  large 
mains,  simply  to  provide  water  to  extinguish  a fire  in  a 
newly-built  warehouse  ; for,  as  a fact,  the  warehouse- 
keepers  sometimes  refuse  to  pay  their  water-rent ; they 
are  without  water,  and  the  company  is  worse  ofi'  than 
when  the  small  householder  occupied  the  ground. 

Q. — Have  you  thought  of  any  means  whereby  the  evils 
yo>i  adduce  may  be  remedied  ? 

.4. — I think  the  government  should  undertake  the 
water-supply,  after  framing  some  equitable  scheme  of 
compensation  to  the  water  companies  and  all  persons  pre- 
judiced by  the  change.  The  management  should  be  in 
the  hands  of  a commission,  consisting  of  persons  fitted 
by  past  experience  for  the  office.  The  supply  should  be 
constant.  As  the  companies  now  make  a profit  by  selling 
water,  I do  not  see  why  the  government  cannot  sell  it 
without  making  a loss,  and  give  the  public  such  ad- 
ditional advantages,  without  extra  charge,  as  in  their 
cost  may  be  represented  by  such  profit. 

Q. — But  the  warehouses  you  have  spoken  of  might  not 
be  any  better  off  in  consequence  of  the  govei’nment  sup- 
plying the  water  ? 

A. — I have  no  fear  on  that  score.  The  warehouse- 
keepers would  make  known  their  wants,  and  public 
opunion  would  operate  on  the  government  to  comply 
with  all  needful  requirements. 

Q. — Will  you  state  what,  from  your  observation  of 
the  constant  supply  at  Montreal,  you  believe  might  be 
done  with  a constant  supply  in  London  ? 

A. — A hose  can  be  supplied  to  a hydrant,  and  the  water, 
by  its  ow’n  pressure,  may,  without  the  intervention  of  a 
fire-engine,  be  most  effectively  used  in  the  early  stages 
of  a lire.  Many  fires  that,  under  the  present  sp’stem, 
become  serious,  would  thus  be  checked  at  the  outset 
under  a constant  supply.  This  more  immediate  applica- 
tion Ilf  means  for  stopping  fires  has  the  effect  of  deterring 
incendiarism,  fires  having  been  put  out  before  they 
have  obliterated  the  means  whereby  they  have  been 
caused. 

Q. — You  use  the  term  hydrant;  would  you,  then, 
discontinue  the  use  of  the  water-plugs  ? 

A. — Yes  ; the  plugs  are  antiquated,  inconvenient,  and 
much  less  serviceable  than  the  hydrant,  which  brings  the 
water  to  the  top  of  a hollowed  iron  jjost  instead  of — as 
with  the  pdug — compelling  you  to  probe  into  the  ground 
for  it.  I would  recommend  that  in  the  side  of  each 
hydrant  there  should  be  a sm.all  iron  door  ; that  every 
policeman  and  firem:in  have  a key  to  opien  the  door,  in- 
side which  shovild  be  kejit  the  key  or  tool  for  turning  on 
the  water ; thus  turncocks  would  not  be  required  at  a fire, 
and  no  delay  could  arise  in  the  obtaining  water. 


Q- — I _ think  you  have  previously  stated  that  the  * 
metropolis  was  exposed  to  conflagrations  from  the 
occurrence  of  two  or  three  events  consentaneously. 
From  your  knowledge  of  incendiaries,  would  it  not  be 
liable  to  conflagration  from  a wilful  act  on  such  an 
occasion  ? 

A. — A great  depth  of  wickedness  must  be  involved  in 
burning  down  a city  at  such  a time,  but  no  doubt 
incendiaries  do  not  always  calculate  on  producing  the 
dreadful  results  which  arise  from  their  designs.  For 
instance,  a man  named  William  Anthony  set  fire  to 
120  places,  merely  for  the  sake  of  the  shilling  or  two  he 
received  for  giving  intelligence  to  the  Fire  Brigade,  and 
in  some  instances  the  fire  he  caused  destroyed  thousands 
of  pounds  worth  of  property,  and  lives  were  lost. 

Q. — It  was  alleged,  whether  truly  or  not,  that  the 
commencement  of  the  Chicago  fire  was  the  work  of  an 
incendiary  ? 

A. — -There  are  various  representations  on  that  subject. 
It  was  said  to  have  been  caused  by  a cow  kicking  over  a 
lamp  in  the  stable,  but  nothing  authentic  is  known; 
still  it  is  wonderful  what  slight  causes  will  induce 
people  to  commit  incendiarism.  I knew  of  one  case 
where  the  municipality  offered  a silk  banner  to  the 
vmlunteer  brigade  which  should  be  most  frequently 
the  first  with  its  engine  at  fires  in  the  course  of  the 
year.  One  astute  member  of  the  brigade  made  it  a 
practice  to  have  his  horses  always  harnessed  in  readiness, 
and  then  went  and  set  fire  to  some  place,  and  of  course 
got  his  engine  there  first. 

Q. — With  regard  to  the  sectional  supply;  the  mains 
of  the  different  companies  are  not  connected  together  ? 

A. — No  ; but  I think  they  ought  to  be  connected. 

Q. — Are  you  aware,  in  the  case  of  the  gas  companies, 
that  before  the  impending  strike,  such  a thing  being 
anticipated,  several  of  the  companies  united  their  mains 
in  order  that  the  deficiency  of  one  might  be  supplied  by 
the  other  ? 

A. — They  did  so  in  some  instances. 

Q. — Do  you  think  a similar  arrangement  ought  to  he 
made  by  the  water  companies  ? 

A. — The  fire-offices  have  made  that  suggestion  to  the 
Board  of  Works,  but  they  did  not  see  their  way  to 
carrying  it  out. 

Q. — It  ought  to  be  compulsory,  of  course  ? 

A. — Yes ; but  compulsion  would  not  be  necessary^ 
because  I believe  the  companies  would  be  perfectly 
willing  to  do  so  if  it  were  not  for  the  expense.  They 
think,  it  being  a matter  for  the  public  benefit,  the 
expense  ought  not  to  be  thrown  upon  them. 

Q. — Was  not  there  this  further  consideration,  that  the 
public  is  very  much  interested,  not  merely  in  the  supply 
of  water  for  the  extinction  of  fires,  but  also  in  the  purity 
of  water  for  consumption,  and  that  by  uniting  the  mains 
the  responsibility  for  impurities  would  bo  shifted,  and 
offenders  could  not  easily  be  detected  ? 

A. — I do  not  know  that. 

Q. — Would  it  not  be  possible  to  have  the  mains  so 
arranged  as  that  the  communication  might  not  be  con- 
stantly in  operation,  but  brought  into  use  in  the  event 
of  a fire  ? 

H. — That  was  the  suggestion  to  the  Board  of  Works. 

Q. — Is  it  not  the  case  that  Montreal,  and  some  other 
places,  are  supplied  with  water  entirely’  from  one  source? 

A. — Yes,  it  is  so  at  Glasgow. 

Q. — If  the  mains  had  to  be  connected  at  the  time  of 
the  fire,  w’ould  not  the  loss  of  time  almost  make  that 
system  as  bad  as  the  present  one  ? 

A. — It  w'ould  not  be  required  in  the  case  of  an  ordinary 
fire  ; in  such  a case  each  water  company  would  have  a 
sufficient  supply’  of  its  own.  Where  the  system  would 
bo  beneficial  would  be  in  the  case  of  great  con- 
flagrations, such  as  those  which  occurred  at  Chicago  or 
Boston. 

Q. — You  mentioned  that  the  Board  of  Works  saw  a 
difficulty  in  making  a requisition  that  the  water  com- 
panies should  be  connected  ; do  you  know  what  it  was  ? 
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A. — It  seemed  to  be  almost  a feeling  of  temerity  in 
approaching  the  companies  to  ask  a favour  of  them. 

Q. — -How  many  water  companies  are  there  in 
London  ? 

A. — Eight;  three  on  the  south  side  of  the  river,  and 
five  on  the  upper  side. 

Q. — Were  not  many  of  the  roofs  of  houses  in 
Chicago  made  of  shingle,  or  other  very  inflammable 
substances  ? 

A. — -M  m)’-  of  them  were  made  of  shingle,  and  many 
of  what  is  called  patent  composition — -a  mixture  of 
tar  and  gravel,  forming  a thin  coating  over  a sheet 
of  thick  felt  or  paper.  I should  not  call  that  a very 
inflammable  substance,  unless  the  sun  has  been  acting 
on  it  for  some  years.  Then  it  sometimes  happens  that 
the  tar  is  melted,  the  gravel  sinks  to  the  bottom,  and 
the  more  inflammable  portions  come  to  the  surface. 

Q. — ^Would  not  that  be  more  liable  to  catch  fire  than  a 
slate  roof  ? 

A. — Yes ; and  when  the  fire  in  the  interior  of  a 
building  raises  the  temperature  to  a high  degree,  the 
roof  melts  and  falls  into  the  building. 

Q. — -Assuming  a very  great  fire  to  li  ippen,  would 
the  same  thing  happen ; the  slates  will  not  resist  more 
than  a certain  temperature  without  splitting,  and  there 
would  be  wooden  rafters  underneath  ? 

A.— Yes. 

Q. — Is  it  not  a fact  that  many  of  the  mains  on  the 
south  side  of  the  river  are  very  small,  but  that  by  coupling 
the  Kent  an  1 Southwark  companies  together,  a better 
supply  would  be  afforded  ? 

A. — There  are  some  parts  of  the  district  where  the 
mains  do  not  lie  contiguous.  In  some  cases  the  trunk 
mains  of  two  companies  run  side  by  side  in  the  same  road, 
and  there  is  some  point  or  other  in  most  companies  where 
the  large  mains  approach  tolerably  close  to  each  other. 

Q. — The  Kent  companies’  mains  probably  could  not 
easil}'  be  connected  with  any  other  companies  ? 

A. — They  certainly  occupy  an  extreme  corner  of  land. 

Q. — -With  regard  to  the  fire  at  Chicago,  was  it  not  the 
fact  that  there  was  a good  deal  of  Nicholson’s  pavement 
used  there — a kind  of  preparation  of  asphalte — was  that 
very  inflammable  ? 

A. — I am  not  sure  about  that ; wood  was  used  for 
the  road  and  footways,  but  I do  not  think  it  added 
materially  to  the  fire.  The  conflagration  was  of  such 
a vast  extent  that  these  minor  points  were  of  very 
little  importance.  Where  a conflagration  takes  place 
on  such  a very  large  scale  it  does  not  matter  very 
much  of  what  materials  buildings  are  composed. 
During  the  great  fire  at  Hamburg  the  steeples  of 
churches,  at  some  distance  from  the  fire,  were  seen  to 
burst  suddenly  into  flame  on  account  of  the  atmosphere 
being  so  intense,  and  it  was  mentioned  by  persona  there 
that  the  draught  caused  by  the  flames  was  so  intense  that 
persons  were  almost  drawn  down  the  side  streets  towards  it. 

Q. — -'The  great  object  in  all  tires  is  to  check  them  as 
early  as  possible,  so  as  to  prevent  them  spreading  ? 

A.— Yes. 

Q. — For  that  purpose  you  propose  that  hydrants  should 
be  erected  at  short  distances  ; might  they  not  be  fixed  to 
the  lamp-posts  ? 

A. — ^Yes,  that  would  do,  provided  you  could  have  the 
gas  and  the  water  under  Government  control,  but  other- 
wise the  gas  company  might  remove  or  dispense  with 
the  lamp-post  and  the  water  also. 

Q.— Mr.  Bateman,  before  the  House  of  Commons,  on 
Metropolitan  Water,  No.  2 Bill,  in  1871,  gave  this  evi- 
dence. He  was  asked  by  the  present  Speaker  of  the  House 
of  Commons,  “What  is  your  objection  to  the  word 
plug?’’  and  he  said,  “ Plug  is  a word  meaning  a piece 
of  wood  which  is  used  for  the  purpose  of  being  forced 
into  the  upright  outlet  from  the  main  pipe  which  conveys 
the  water,  ^1  that  plugs  the  hole  up.  Every  time  the 
water  has  to  be  drawn  from  the  main,  that  has  to 
be  loosened  one  way  or  another,  not  by  way  of  a screw, 
but  loosening  it  by  a lever,  and  it  flies  out  with  a chance 


of  hitting  the  man  on  the  head ; and  when  the  water 
flows  the  men  have  to  poke  about  with  along  stand-pipe, 
always  getting  wet  before  they  can  get  it  into  the  plug. 
That  is  then  drawn  and  fastened  with  pegs.  As  soon  as 
that  is  fastened  they  attach  the  hose  to  the  stand-pipe.” 

Q. — -That  apparatus  in  your  opinion  is  not  fitted  for 
the  purpose  ? 

A. — It  is  a disgrace  to  a mechanical  age  that  such  a 
thing  should  exist.  There  are  many  improvements 
which  have  been  introduced  during  the  last  20  or  25  years 
much  superior. 

Q. — Is  that  a correct  description  of  the  present  system 
of  plugs  P 

A. — It  is. 

Q. — Will  you  explain  what  is  a hydrant  such  as  has 
been  introduced  into  the  varioustowns  ? 

A. — ^A  hydrant  would  be  a hollow  iron  post,  about 
four  feet  high.  There  would  be  a screw  at  the  outside, 
which  would  he  worked  by  a winch;  then  the  water 
would  flow  out  from  the  top.  The  hose  of  the  Fire 
Brigade  would  be  fitted  to  a worm,  there  bring  one  uni- 
versal worm  for  the  hydrants  and  for  the  hose.  The 
water  would  rise  through  the  hydrant  by  its  own  pressure. 

Q. — Is  that  the  system  enforced  in  most  towns  in 
England  where  there  is  a constant  supply  ? 

A. — No,  I think  not. 

Q. — It  is  the  system  in  Manchester,  at  all  events  ? 

A. — In  Manchester,  but  they  do  not  use  it  in  Glasgow, 
and  there  is  to  some  extent  a constant  supply  in  Liver- 
pool, but  they  do  not  use  it  there.  In  Glasgow  they 
use  the  plug ; they  could  not  use  the  s:*ne  plug  that 
Mr.  Bateman  has  described  in  Glasgow,  because  the 
force  of  water,  where  there  is  a constant  supply,  would 
drive  the  plug  sky  high.  It  is  the  fact  of  having  to 
probe  into  the  ground  and  search  for  the  water  which  is 
so  objectionable. 

Q. — Would  the  pressure  in  London  be  sufficient,  with- 
out the  use  of  fire-engines,  if  hydrants  were  used  ? 

A. — Nut  in  all  cases.  Fire-engines  would  still  be 
required. 

Q. — How  do  you  account  for  the  long  delay  in  fitting- 
hydrants  instead  of  plugs  ? 

A. — Because  of  the  cost. 

Q. — If  there  were  hydrants  introduced  at  all  large 
wharves  and  warehouses,  ought  not  there  to  be  also  high 
pressure  hydrants  on  each  floor  ? 

A. — Those  are  not  called  hydrants.  A hydrant  is  the 
thing  fixed  into  the  ground  taking  the  place  of  the  plug, 
now  in  use  for  the  emission  of  water.  A rising  main 
is  a very  useful  thing  in  warehouses,  but  in  point  of  fact 
these  appliances  in  case  of  fire  are  not  of  the  use  that  is 
often  supposed.  Fire  oflioes  do  not  discourage  it  for  a 
moment,  but  when  a fire  takes  place,  that  being  an  event 
which  only  occurs  probably  once  in  a lifetime,  the 
persons  on  the  spot  get  in  such  a state  of  nervous  ex- 
citement that  they  do  not  make  use  of  the  very  means 
which  have  been  provided. 

Q. — How  many  hydrants  would  be  required  ? 

A. — Between  70,000  and  80,000.  'To  have  a perfect 
system  every  plug  should  be  replaced  by  a hydrant.  I 
should  add  that  a perfect  system  means  that  the  hydrant 
should  be  only  so  far  apart  that  a hose  could  be  attached 
to  each  two  and  brought  to  bear  upon  one  point. 

■ Q. — Are  the  present  plugs  sufficiently  numerous  for 
that  purpose  ? 

A. — I cannot  say. 

Q. — You  think  the  government  ought  to  undertake 
the  wati-r  supply.  Is  that  because  there  is  no  proper 
local  authority  in  London  ? 

A. — I propose  government  should  have  it,  be- 
cause the  area  of  London  is  so  different  under  different 
circumstances.  There  is  the  area  covered  by  the  Board 
of  Works,  and  the  Post  Office  area,  and  others,  each  of 
them  different.  If  government  had  the  supply  it  would 
extend  to  the  whole  of  Loudon,  whatever  it  might  be. 
The  district  served  by  the  water  companies  at  present 
considerabl}^  overlaps  the  area  of  the  Board  of  Works. 


312 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  March  14,  1873. 


Q. — When  you  say  the  government,  do  you  mean  the 
Board  of  Works  ? 

A. — No.  I should  be  ver}'  sorry  to  see  it  under  the 
Board  of  Works.  I do  not  think  it  would  be  beneficial 
to  London  that  the  water  supplj^  should  he  under  that 
holy. 

Q. — What  should  you  say  if  we  had  a municipal 
government  covering  the  whole  area? 

A. — We  had  great  hopes  of  the  Board  of  Works  before 
we  saw  it  in  operation,  and  I should  like  to  defer  my 
answer  to  that  question  until  I saw  what  the  municipal 
authority  would  be.  My  suggestion  would  he  that  it 
should  he  under  some  special  commission. 

Q. — Would  there  be  any  disposition  on  the  part  of  the 
insurance  companies  to  alter  or  modify  their  rates  of 
insurance  on  warehouses  which  had  large  mains  sup- 
plied to  them  ? 

A. — If  a constantly-supplied  main  were  found  to  be 
practically  a preventive  of  disaster,  competition  would 
soon  secure  the  lowering  of  the  rates  wherever  it  was 
introduced.  But  fires  are  found  to  increase  year  by 
year,  and  I do  not  look  forward  to  such  a thing. 

Q. — Is  it  the  fact  that  after  Liverpool  obtained  a 
constant  water  supply  the  insurance  charges  were 
materially  reduced  ? 

A. — I do  not  think  there  was  any  connection  between 
the  two. 

Q. — If  the  same  result  followed  in  London  as  did  in 
Manchester,  that  7 per  cent,  only  was  destroyed  instead 
of  21,  naturally  the  insurance  companies  would  lower 
their  rates  ? 

A. — Bates  for  insurance  can  only  be  dealt  with  on  an 
average  of  a long  period  of  years.  I am  not  aware  that 
the  reduced  per  centage  prevailed  over  any  long  period. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


The  7th  meeting  of  the  Committee  for  Silk  and  Velvet 
was  held  on  the  11th  March.  There  were  present — Sir 
D.  Cooper,  B;irt.,  in  the  chair;  Mr.  W.  Blakely,  Mr. 
W.  Bullock,  IMr.  A.  Cassels,  Mr.  Chadwick,  M.P.,  Mr. 
P.  Cobb,  Mr.  A.  Lewis,  Lr.  Mann,  C ipt.  Mason,  and 
Mr.  II.  Tucker. 


The  Committee  for  Promoting  the  Exhibition  of  the 
Works  of  John  Phillip,  R.A.,  and  Thomas  Cre.swick, 
R.A.,  met  on  iMonday,  when  it  was  reported  that  up- 
wards of  two  hundred  and  fifty  of  these  works  had  been 
promised,  and  many  others  are  expected.  These  works 
will  be  arranged  in  the  East  Picture  Galleries,  parallel 
with  Exhibition-road. 


Among  the  works  of  Art  to  be  shown  at  the  nex^ 
International  Exhibition  will  be  a full-sized  copy  of  the 
well-known  B iyeux  Tapestry.  As  this  celebrated  piece 
of  needlework  is  about  230  feet  in  length  and  22  inches 
in  width,  it  is  evddent  that  this  reproduction  has  been 
an  undertaking  of  no  common  magnitude.  At  the 
suggestion  of  a well-known  author  of  works  on  anti- 
quarian art,  the  plan  of  this  work  was  laid  down  before 
the  Lords  of  the  Committee  of  Council  on  Education,  by 
whom  it  was  duly  authorised  ; and  a correspondence  was 
entered  into  with  the  municipal  authorities  of  Bayeux, 
who  have  charge  of  the  treasure  whii’h  makes  their  city 
so  famous.  These  gentlemen  readily  acceded  to  the 
request  that  the  tapestry  might  bo  copied  by  photography, 
but  they  would  on  no  account  sulfer  it  to  be  removed 
from  its  place,  although  report  says,  that  when  the 
Uhlans  were  prowling  about  Normandy,  it  was  carefully 


rolled  up  and  hidden,  no  one  knows  where.  Queen 
Matilda’s  tapestry,  as  it  is  generally  called,  though  it  is 
really  needlework  on  linen  (very  like  an  old  English 
“ sampler  ”),  is  shut  in  glass  cases,  which  are  disposed 
as  the  four  sides  of  a long  parallelogram,  with  an  opening 
at  the  middle  of  one  side,  in  a room  which  was  built  for 
their  reception.  As  the  Bibliotheque  and  I’Ecole  d’Art 
of  Bayeux  occupj^  the  galleries  above,  this  room  is  lighted 
only  by  side  windows,  and,  in  taking  the  photographs, 
the  difficulty  of  reflecting  sufficient  light  on  the  needle- 
work was  so  considerable,  that  a special  apparatus  had  to 
be  manufactured  for  the  purpose.  Thanks  to  the  kind 
assistance  of  the  venerable  curatoi’,  the  Abbe  Laffetay, 
and  the  intelligence  of  the  English  photographers,  who 
were  under  the  superintendence  of  Mr.  Gundall,  these 
obstacles  were  successfully  overcome,  and  the  public  will 
soon  have  an  opportunity  of  judging  the  merits  of  the 
largest  reproduction  which  has  yet  been  accomplished 
by  the  aid  of  photography.  We  understand  that  Mr. 
Frank  Rede  Fowke  has  prepared  a volume  of  descriptive 
notes,  in  which  he  has  given  the  results  of  much 
investigation  into  the  disputed  question  of  the  origin  of 
the  tapestry,  explained  t’ne  history  of  the  events  repre- 
sented, and  elucidated  some  of  the  curious  subjects  which 
appear  in  the  decorative  borders. — Athenmum. 


EXHIBITIONS. 


VIENNA  EXHIBITION. 

We  learn  from  Paris  th.at  negotiations  are  to  be  opened 
with  Austria  for  the  modification  of  the  treaty  of  com- 
merce between  that  country  and  France,  during  the  Ex- 
hibition. 

The  Government  of  Japan  have  voted  a sum  of  £40,000 
for  purposes  of  the  Exhibition,  and  a commission,  headed 
by  a relative  of  the  Jlikado,  is  to  be  sent  to  Vienna 
during  the  Exhibition. 

The  Managing  Commission  of  the  Vienna  Exhibition 
have  given  notice  to  the  Spanish  authorities  that  unless 
the  space  allotted  to  them  is  taken  up  at  once  it  will  be 
appropriated  to  France. 

The  Architect  says  the  French  contributions  to  the 
picture-gallery  of  the  Vienna  Exhibition  are  upon  a 
grand  scale,  including  in  all  sixteen  hundred  canvases. 
In  order  to  give  eclat  to  the  collection,  the  rule  which 
prohibits  the  remov'al  of  pictures  from  the  national 
galleries  has  been  set  aside,  and  a selection  of  about  fifty 
works  have  been  made  from  the  Luxembourg  gallery  ; 
these  include,  amongst  others: — B ludry,  ‘-Fortune  and 
the  Child;”  Bellange,  “A  Review  in  1810;”  Bertrand, 
“ Death  of  Virgin!  i ;”  Breton,  “Return  of  the  Gleaners;” 
Flaudrin,  “Portrait  ofa  Girl;”  Giraud,  “Slave  Market;” 
Hebert,  “The  Cervarolles;”  Lev}',  “Death  of  Orpheus;” 
March'll,  ‘‘Servants’  Fair;”  Moreau,  “Orpheus;” 
Regnault,  “Marshal  Prim,”  and  the  “Moorish  Execu- 
tion;”  Troyon,‘‘ The  Return  to  the  Farm;”  landscapes 
by  Corot,  Rousseau,  &c.  Cabanel,  IMeissonier,  Gerome, 
Baudry,  Corot,  Daubigny,  and  a host  of  other  well-known 
artists  also  contribute.  The  cit}'  of  Paris  has  appointed 
its  own  special  com  mission  for  the  Exhibition,  M.Daviond 
its  architect  in  chief,  being  president.  The  municipal 
collection  includes  models  in  plaster  of  the  churches  of 
La  Trinite  and  Saint  Ambroise,  and  of  two  groups  of 
new  school  buildings,  examples  of  sculpture,  and  a collec- 
tion of  medals  struck  since  the  year  18-50  in  commemora- 
tion of  public  solemnities  and  important  events. 

The  Staffordshire  Adeerfiser  says: — “Messrs.  Minton 
and  Co.,  of  Stoke-upon-Trent,  have  produced  for  the 
Vienna  International  Exhibition  a magnificent  collection 
of  fine-art  pottery.  The  collection  is  in  everj-  respect  the 
finest  which  has  ever  left  the  works,  and  the  brief  cata- 
logue which  follows  can  give  no  i'lea  of  its  ex- 
traordinary beauty.  The  thoroughly  artistic  works  of 
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Mr.  Solon,  executed  by  the  pate  sur  pate  process,  will 
probably  occupy  the  most  prominent  position.  They 
include  a pair  of  vases  of  Grecian  outline,  a set  of  three 
Etruscan-shaped  vases,  and  fifteen  round  dishes  as  cabinet 
specimens.  The  Etruscan-shaped  vases  have  black 
grounds,  and  depicted  thereon  are  figure  subjects  in  that 
peculiar  and  poetical  style  which  Mr.  Solon  has  made 
his  own.  Messrs.  Minton  and  Co.  have  been  very  success- 
ful in  their  imitation  of  the  exceedingly  rare  and  costly 
Henri  II.  ware,  and  they  are  sending  to  Vienna,  in 
this  style,  a large  centre  vase,  a pair  of  candlesticks 
elaborately  modelled  and  inlaid,  a pair  of  salt-cellars  ex- 
quisitely finished,  and  various  other  specimens.  Mr. 
Mussill's  wonderful  skill  as  a flower  and  bird  painter  is 
shown  in  various  objects  in  which  the  artist  has  worked 
on  red  biscuit  under  the  glaze.  In  this  under-glaze  paint- 
ing are  to  be  shown  a pair  of  tall  vases  and  a set  of  round 
dishes.  There  will  also  be  a large  collection  of  articles 
enriched  with  Messrs.  Minton  and  Co.’s  Persian  glazes, 
which  have  recently  come  so  much  into  favour,  the 
colours  including  bright  yellow,  plum,  and  turquoise, 
applied  to  Oriental  shapes.  The  following  are  among' 
the  principal  objects  produced  in  porcelain: — Two 
‘ cloisonne'  vases,  in  close  imitation  of  original  Chinese 
enamels,  now  in  the  South  Kensington  Museum ; a pair 
of  vases  40j  inches  high,  painted  with  flowers,  in  a very 
bold  style  on  enamelled  turquoise  ground  ; a set  of  dessert 
plates  elaborately  pierced  and  gilt,  bearing  female  heads, 
emblematic  of  various  nations,  the  latter  being  in  Mr. 
Boullemier’s  best  style,  in  addition  there  are  a pair  of 
handsome  lamp-holders,  modelled  by  M.  Carrier,  and 
produced  in  celadon  and  white  with  gold  enrichments  ; 
numerous  novelties  in  coloured  bodies,  including  parian  ; 
two  pairs  of  vases  after  the  Chinese,  each  38  inches  high, 
one  pair  having  a yellow  ground,  with  peach-trees  in 
fruit,  and  the  other  bearing  white  peonies  on  a black 
ground.  Very  rich  efl'ects  are  produced  by  the  coloured 
clays,  and  in  the  case  of  a parian  body  dyed  red,  are 
several  imitations  of  terra  cotta,  but  having  this  advantage 
over  that  ‘ bod5q’ that  being  now  thoroughly  vitrified  the 
articles  are  less  liable  to  catch  dirt  and  are  more  easily 
cleaned  than  terra  cotta.  There  will  also  be  a large 
selection  of  china  and  earthenware  patterns,  of  table,  tea, 
dessert,  and  toilet  ware,  including  many  novel  and 
attractive  designs.” 


HISTORICAL  AND  ARTISTIC  MILITARY 
MUSEUMS. 

The  famous  Hotel  des  Invalides  of  Paris  seems  destined, 
like  the  equally  famous  Greenwich  hospital,  to  tmdergo 
a total  change  in  its  application. 

Since  the  war  the  contents  of  the  old  Artillery 
Museum  have  been  transferred  to  the  Invalides,  and  now 
the  government  proposes  to  form  there  a historical 
museum  of  war  to  illustrate  military  life,  not  only  in 
Erance  but  in  all  the  countries  of  the  world  and  of  all 
periods,  thus  offering  a material  history  in  chronological 
order  from  the  most  remote  times,  prehistoric,  Egyptian, 
Greek,  Roman,  to  our  own  days. 

The  divisions  of  the  proposed  museum  are  as  follows : 

1.  Offensive  arms,  from  flint  and  bronze  weapons  to 
the  sword,  rifle,  and  cannons  of  the  nineteenth  century. 

2.  Defensive  arms,  including  armour,  coats  of  mail, 
casques,  shields,  &c. 

3.  Military  decorations  of  all  countries. 

4.  Military  distinctions,  such  as  special  arms,  badges, 
swords  of  honour,  plumes,  cocades,  the  batons  of  mar- 
shals and  commanders,  epaulettes,  chevrons,  and  other 
marks  of  grade  and  honour. 

6.  Standards  and  flags,  from  the  Cap  St.  Martin,  the 
earliest  French  flag,  including  all  the  banners,  ori- 
flammes,  pennons,  and  other  colours  of  the  world. 

6.  Militarj'  costumes  of  all  nations. 

7.  Equipments  and  defensive  armour  of  horses,  with 
harness,  bits,  s;  urs,  &c. 


Like  our  own  collection  in  the  Tower  of  London,  the 
cavalry  armour  is  proposed  to  be  set  up  on  figures  of 
men  and  horses. 

There  is  no  doubt  that  such  a military  museum  will 
be  immensely  popular,  especially  in  Prance,  but  it  will 
also  have  a great  value  in  an  artistic  point  of  view. 
Artists  engaged  on  subjects  relating  to  war,  or  on  mili- 
tary personages,  have  often  to  search  far  and  wide  for 
models  of  the  proper  arms,  armour,  and  accoutrements. 
The  value,  to  artists  of  the  famous  Meyrick  collection, 
which  was  seen  last  year  at  South  Kensington,  was  very' 
great. 

While  on  this  subject,  it  may  be  mentioned  that  Sir 
Richard  Wallace  has  purchased  the  fine  collection  of 
arms  and  armour  late  the  property  of  Count  Nieuwer- 
kerke,  but  whether  this  collection  wull  remain  in  France, 
or  be  transferred  to  this  country,  is  not  yet  stated  on 
authority,  although  Paris  journals  speak  of  its  loss  to 
France. 


NOTES  ON  THE  QUICKSILVER  MINE  AND 
WORKS  OF  VALLALTA.* 

The  Vallalta  quicksilver  works  are  situated  in  the 
province  of  Belluno  (Venetia),  at  the  south-western 
extremity  of  the  Mis  valley,  where  the  two  torrents.  Mis 
and  Pezzea,  come  together,  marking  the  boundary 
between  Italy  and  the  Tyrol.  The  works  are  about  ten 
miles  from  Agordo,  and  2,339  feet  above  the  level  of  the 
sea.  The  cinnabar  mine  itself  lies  a short  distance  from 
the  works,  on  the  right  bank  of  the  torrent  Pezzea. 

The  rocks  that  are  met  with  are  chiefly  clay-slate, 
and  a reddish  porphyry  ; the  latter  having  broken 
through  the  former  and  altered  it.  Those  who  desire  to 
study  the  special  geological  conditions  of  the  mine  can 
consult  the  small  geological  map  accompanying  the 
original  memoir,  which  will  give  a far  better  idea  than 
a tedious  verbal  description.  We  will  simply  note  thfe  fact 
that  the  metalliferous  rocks  are  surrounded  on  the  north- 
east by  black  and  occasionally  graphitic  clay-slate,  in 
an  elliptical  manner,  and  this  part  of  the  formation  has 
been  proved  to  be  the  richest  in  cinnabar,  not  only  in 
the  upper  but  also  in  the  lower  beds.  Where  the  slate 
dies  away,  the  porphyry  widens  out,  and  the  cinnabar 
becomes  less  concentrated,  and  this  renders  the  explora- 
tions more  uncertain  and  more  costly^  The  cinnabar 
occurs  disseminated,  both  in  the  porphyry'  and  the  meta- 
morphosed rocks,  sometimes  in  the  form  of  lumps  or 
grains,  sometimes  in  veins  and  little  strings,  but  in- 
variably in  an  altogether  irregular  manner.  The 
masses  occur  in  the  form  of  “shoots,''  varying  very 
much  in  dimensions  and  orientation. 

The  porphyry  and  slaty  metamorphic  rocks  contain, 
besides  cinna'bar  and  a little  native  mercury,  iron  pyrites, 
gypsum,  calcspar,  mica,  and  chlorite. 

As  the  work  consists  in  discovering  and  excavating 
the  masses  of  cinnabar,  Vallalta  mine  may'  be  said  to  be 
in  a state  of  continual  exploration. 

About  a century'  ago  traces  of  cinnabar,  disseminated 
through  the  porphyry  in  a valley  on  the  right  bank  of 
the  torrent  Pezzea,  induced  two  Venetian  noblemen, 
Nani  and  Pisani,  to  commence  work  there.  Two  old 
levels,  known  by'  their  names,  still  testify  to  the  work 
they'  did.  It  seems,  however,  that  soon  after  beginning 
to  work  they  were  obliged  to  stop,  on  account  of  a great 
error— viz.,  that  of  going  to  the  expense  of  carrying  the 
ore  to  the  island  of  Murano,  near  Venice,  where  it  is 
said  to  have  been  distilled.  At  the  commencement  of 
this  century',  Melchior  Zanchi,  a Venetian  of  great 
natural  talent  and  a clever  miner,  set  to  work  alone  to 
reach  the  centre  of  the  metalliferous  zone  of  Vallalta ; 
his  plan  was  a very  bold  one,  and  w'as  carried  out 
eventually  in  1867.  Zanchi  did  not  go  on  very'  far 


* E.’^tracted  from  a paper  in  the  BoUettino  <Jel  Club  .-llpino  Italian''. 
for  1871,  by  Cavaliere  G.  Antonio  de  Manzoni. 
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■with,  his  undertaking,  as  he  was  obliged  to  stop  for  want 
of  means. 

Later  on,  some  persons  named  Schena,  Fusina,  and 
Nogarola,  of  Agordo,  and  Bosio  of  Primiero,  took  up  the 
works  abandoned  h}'  Nani  and  Pisani,  and  made  some 
rude  attempts  to  smelt  the  ore  on  the  spot. 

In  the  year  1852  the  mineral  rights  of  Vallalta 
belonged  to  three  partners — Fusina,  Levi,  and  Bosio. 
It  was  then  that  the  Venetian  Mining  Company  ob- 
tained the  permission  to  search  for  ore  wherever  it  liked. 
This  company  adopted  the  project  of  the  Government 
engineer,  Joseph  Bauer,  who  afterwards  became 
managing  director,  and,  with  the  O’Conor  adit  began 
that  series  of  -worl^  which  were  destined  to  render 
Vallalta  one  of  the  most  interesting  of  mining  establish- 
ments. P’he  O'Conor  adit,  after  having  been  driven  196 
metres,  cut  the  first  vein  in  1854-,  the  ore  being  quite 
sparking  with  native  mercury  condensed  at  the  contact 
with  the  slate. 

Encouraged  by  this  success,  the  company  bought  up 
all  the  rights  of  the  ahuvo-mentioned  proprietors,  and 
continued  its  exjdorations,  not  only  with  the  O’ Conor  adit, 
but  also  above  and  belov>’  it.  'I'he  year  1855  saw  a large 
metallurgical  establishment  spiiiig  up  rapidly  and  almost 
by  magic  in  the  unknown  and  hitherto  solitary  Vallalta, 
with  two  cloulile  cupola  furnaces,  a double  reverberatoi-}' 
furnace,  the  necessary  condensing  apparatuses,  buildings 
and  houses  for  sundry'  purposes,  bridges  and  roads. 
These  furnaces  failed,  however,  and  it  was  not  until  1857, 
with  new  furnaces,  that  the  actual  production  of  mercury' 
may  be  said  to  have  begun.  Since  then  the  production 
has  gone  on  pretty  regularly,  although  the  mine  suffered 
great  damage  from  an  inundation  in  1860,  and  the  works 
were  partly  washed  away  in  1868.  In  the  following 
year,  Cavaliere  G.  A.  de  Manzoni,  the  actual  lessee,  took 
mine  and  works  ofl’  the  company’s  hands,  and  continues 
to  carry  them  on  at  the  present  time  on  his  own  account. 

The  mercuriferous  ro(k  has  now  been  worked  to  a 
vertical  depth  of  122  fathoms.  It  is  reached  by’  various 
adit  levels,  and  the  workings  are  arranged  in  thirteen 
horizontal  floors.  The  deepest  workings  are  fifty’-four 
fathoms  below  the  lowest  adit.  The  mode  of  proceeding 
is  as  follows  : As  soon  as  the  existence  of  a mass  which 
will  pay  for  working  has  been  proved,  a w’inze  is  sunk 
through  it,  and  then  it  is  worked  aw'ay  entirely  by 
successive  horizontal  floors.  The  timber  employed  is 
generally'  larch.  As  fast  as  the  ore  is  worked  away,  the 
vacant  space  is  filled  up  with  unproductive  rock,  some- 
times quarried  on  purpose,  to  prevent  the  chambers  from 
falling  in. 

The  ventilation  is  effected  by'  means  of  a blast  pro- 
duced by  a great  fall  of  water  and  carried  by  wooden 
pipes  to  the  workings. 

The  ore  arriving  from  the  mine  is  pii  kcd,  and  unpro- 
ductive rock  thrown  away  ; the  fiire  stuff’  or  “ smalls  ” is 
moistened  with  acidulated  water,  ■n'hich  runs  away'  from 
the  condensers,  and,  made  up  into  compact  lumps  of  nine 
pounds  each,  can  then  be  treated  in  the  cupola  furnaces. 

The  cupola  furnaces  in  use  at  Vallalta  are  cylindrical, 
lined  -v’ith  fire-brick,  and  3 feet  1 1 inches  in  diameter  by 
21  feet  high.  They'  are  built  in  pairs.  Near  the  base  is 
an  iron  grating,  on  which  the  ore  rests,  and  the  ore  is 
charged  from  the  top  by  a hopper.  The  cover  of  the 
hopper  has  a ■v'ater-joint,  so  the  top  of  the  kiln  is  closed 
heimetically'.  Before  putting  in  a charge  t'women  work 
away  rvith  bars  of  iron  through  the  grating,  and  draw 
out  some  of  the  burnt  ore.  The  charge  is  composed  of 
ore  in  large  and  small  jiieces,  lumpis  of  agglomerated 
fine  stuff,  and  charcoal  in  the  proportion  of  two  per- 
cent. by  weight.  Under  the  action  of  heat,  in  the  presence 
of  a good  draught  ot  air,  the  cinnabar  is  decomposed, 
and  the  mercury  liberated  passes  off  as  vapour  with  the 
products  of  combustion  into  tw'o  ch.ambers  near  the 
furnace,  and  thence  into  two  rows  of  pipes,  3 feet  3 
inches  in  diameter,  and  '19  feet  long,  in  the  open  air 
and  continually  exposed  to  an  artificial  rain.  The  major 
part  of  the  mercury  is  condensed  in  these  tubes,  and  th  e 


residual  vapours  pass  through  four  chambers  at  the  end 
of  the  apparatus,  and  then  by  a third  tube  to  the  chimney. 
In  former  days  there  were  occasionally  difficulties  with 
the  mercurial  vapour,  which  on  a sudden  change  in  the 
temperature  would  sometimes  escape  from  the  lower  part 
of  the  furnace  and  occasion  thereby  not  only  a notable 
loss  of  mercury,  but  also  serious  injury  to  the  health  of 
the  workmen,  who  could  not  always  be  cured  by  the 
internal  use  of  chlorate  of  potash.  Besides,  the 
sulphurous  acid  ■n’hich  escajred  from  the  chimney  exer- 
cised a very  pernicious  effect  upon  the  surrounding  vege- 
tation. 

These  evils  have  been  entirely  cured  by  means  of  a 
most  simple  exhausting  apparatus.  To  the  top  of  the 
chimney  is  fixed  a descending  wooden  pipe,  which  joins 
an  almost  horizontal  pipe,  and  to  the  lower  end  of  this  is 
attached  another  vertical  pipe,  -which  leads  into  a subter- 
ranean drain.  A column  of  water  is  brought  into  the 
side  of  the  last  pdpe  near  the  top,  and,  falling  through 
some  16  feet,  draws  with  it  the  gases  from  the  chimney. 
In  this  manner  the  chimney  al-w'ays  draws  properly',  and 
the  amount  of  draught  can  be  regulated  at  pleasure  by' 
altering  the  quantity  of  -water.  A double  cupola  furnace 
can  treat  as  much  as  150  tons  of  ore  in  24  hours  ; and  as 
the  use  of  wood  for  the  condensers  allows  the  mercury 
to  be  dra-w'n  off'  at  pleasure,  the  furnace  may’  remain 
alight  for  two  years  or  mox-e,  in  fact,  until  it  requires 
repairs. 

All  the  mercury  is  not  obtained  with  its  usual  bright 
lustre ; the  tubes  and  chambers  contain  a sooty  deposit, 
from  -which  some  mercury  may  be  extracted  by  mechanical 
means  on  inclined  planes,  whilst  the  residue  is  made  up 
into  lumps  and  returned  to  the  furnaces. 

As  at  Idria,  it  has  been  found  most  convenient  to  send 
away  the  mercury  in  sheepskins. 

The  perfection  of  the  metallurgical  process  at  Vallalta 
is  proved  by  the  low  produce  required  for  profitable 
working.  "Up  to  1870  the  average  contents  of  the  ore 
did  not  exceed  half  a per  cent,  of  mercury’ ; the  loss  of 
metal  is  less  than  8 per  cent.  The  mine  and  works 
employ  about  two  hundred  men,  the  majority  being- 
miners.  The  miners  -\\’ork  eight-hour  shifts,  and  get 
about  1 fr.  20  c.  a day;  most  of  them  possess  a little  land. 
IVo  per  cent,  of  their  wages  is  kept  hack,  and  goes  to  the 
sick  club  fund,  the  capital  of  which  at  the  beginning  of 
1871  exceeded  18,000  francs.  We  will  conclude  this 
notice  of  Vallalta  by  giving  the  quantity  of  mercury 
produced  of  late  years  : — 


Year.  Kilogrammes. 

1866  6.33 

1857  20,075 

1858  40,992 

1859  26,544 

1860  31,581 

1861  20,720 

1862  29,288 

1863  16,800 

1864  22,400 

1865  22,960 

1866  17,080 

1867  9,968 

1868  12,768 

1869  18,368 

1870  34,776 


15  324,856 


(Nearly  320  tons.) 


By  blowing  steam  into  molten  scoriae  filaments 
are  produced,  to  wliic'h  the  naiiiG  of  “mineral  cotton”  has 
been  given.  It  is  proposed  t(j  use  this  for  steam -jacketting 
purposes,  as  it  has  the  advantages  of  being  Bon-intlam- 
iiiable. 

Airangements  are  on  foot  with  a view  to  the 
remov.-d  of  the  Academy  of  Music  from  Ilanover-square  to 
premises  in  the  Itoyal  Albert  Hall. 
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NOTES  ON  BOOKS. 

» 

Geometric  Turning.  By  H.  S.  Savory.  Longmans, 
1873. — The  principal  part  of  this  hook  consists  of  a 
description  of  Plant’s  new  geometric  chuck  and  the 
manner  of  using  it.  A great  number  of  patterns  are 
given,  and  full  directions  for  cutting  them  are  appended. 
Many  of  these  patterns  are  of  considerable  beauty,  and 
very  complicated,  but  we  are  given  to  understand  that 
they  can  be  all  cut  with  great  ease  and  rapidity,  and 
after  no  very  great  amount  of  practice. 

I Our  Seamen ; an  Appeal.  By  S.  PUmsoU,  31.P.  Virtue 
; and  Co.,  1873. — From  the  recent  action  in  Parliament  of 
i its  author,  Mr.  Plimsoll’s  work  is  now  pretty  generally 
I known.  Of  the  accuracy  of  the  statements  in  it  a Royal 
t Commission  will  soon  decide ; but,  if  only  the  half  of  them 
I are  true  as  regards  the  sort  of  ships  in  which  our  merchant 

1,  sailors  go  to  sea,  and  the  way  in  which  these  ships  are 

' loaded,  there  is  a strong  case  for  redress.  In  any  event, 

: the  countrj'  has  reason  to  be  grateful  to  Mr.  Plimsoll  for 

; coming  forward  so  courageously  on  behalf  of  a class 
' certainly  unable  to  help  themselves.  The  book  is  illus- 
trated with  facsimiles  (taken  by  the  heliotype  process) 

I of  newspaper  articles,  &c.,  bearing  on  the  question,  and 
amongst  them  a page  of  the  Journal.  We  are  not  aware 
; of  any  previous  attempt  of  this  sort  to  produce  facsimiles 

> of  evidence  by  such  means,  but  the  idea  is  a good  one, 

. and  capable  of  great  extension.  ■ 


GENERAL  NOTES. 


A 17ew  Industry  in  Tasmania. — The  commencement 
of  iron-mining  in  Tasmania  seems  likely,  says  a Launceston 
paper  of  Tasmania,  called  the  Cornwall  Chronicle.,  to  open  up 
a variety  of  industries.  Messr.«.  Harrison  and  Just  have 
patented  there  and  in  Victoria  and  the  other  colonies  an 
invention  by  which  asbestos  is  likely  to  be  turned  to  very 
profitable  account  in  the  manufacture  of  fire-clay  and  fire- 
clay articles.  The  incombustible  character  of  asbestos,  and 
the  refractory  nature  of  the  serpentine  rock  in  which  it  is 
found,  attra(dod  the  attention  of  Hr.  AY.  H.  Harrison,  and 
the  necessity  for  securinglarge  supplies  of  refractory  fire-bricks 
suggested  to  him  the  possibility  of  combining  the  two  sub- 
stances— the  one  incombustible  and  fibrous,  the  other  re- 
fractory—in  such  a way  as  to  produce  the  required  article. 
Experiment  is  said  to  have  justified  this  expectation.  The 
material,  it  is  hoped,  will  also  be  useful  for  gas  retorts, 
crucibles,  fire-bars,  pipes,  and  other  articles  besides  fire- 
bricks. 

Portable  Ink. — At  a recent  meeting  of  the  Frankfort 
Polytechnic  Association,  Professer  Boettger  e.xbibited  a 
novel  kind  of  ink,  which  is  adapted  to  take  on  journeys  and 
exploring  expeditions.  White  blotting  paper  is  saturated 
with  aniline  black,  and  several  sheets  are  pasted  to  form  a 
thin  pad.  AATen  wanted  for  use,  a small  piece  is  torn  oft 
and  covered  with  a little  water.  The  black  liquid  which 
dissolves  out  is  a good  -writing  ink.  A square  inch  of  the 
paper  will  give  enough  ink  to  last  for  a considerable  writing, 
and  a few  pads  would  be  all  that  an  exploring  party  need 
carry  tvith  them.  As  water  is  always  available,  the  ink  is 
readily  made. 

Venetian  Blinds  of  Coloured  Glass. — A good  idea  has 
been  put  into  form  in  an  invention  patented  by  Air.  Peattie, 
of  Eankeiilor-street,  Edinburgh.  It  is  simply  the  substitu- 
tion, with  several  little  improvements,  of  coloured  and 
ground  gla.ss  instead  of  wood  in  the  ordinary  Venetian  long 
and  short  blinds  for  windows.  The  glass  is  bound  round 
with  brass,  to  preserve  it ; and  heavy  blinds  are  simply  wound 
up  and  down  with  something  like  a clock-key.  The  play  of 
colours,  it  is  easy  to  see,  may  thus  be  managed  so  as  to  give 
beautiful  effects.  Outside  at  night  and  inside  by  day  windows 
will  look  as  if  they  were  illuminated  ; and  a city  seen  from 
the  streets,  of  an  evening,  under  such  circumstances,  would 
have  quite  a gay  and  novel  effect. 


Eail-ways  in  America. — In  an  official  report  just  pub- 
lished, Her  Alajesty’s  Secretary  of  Legation  ( Mr.  Paken- 
ham)  gives  some  information  with  regard  to  new  railway 
undertakings  in  the  United  States.  Three  important  en- 
terprises of  this  nature  are  specifically  alluded  to.  The  first 
is  the  Texas  Pacific  Railway,  commencing  in  Louisiana,  pass- 
ing through  Texas,  and  continuing  west  to  San  Diego, 
Califiirnia.  This  line,  it  is. said,  will  eventually  monopolise 
the  traffic  and  accelerate  the  silver-mining  of  Northern 
Mexico.  The  second  work  is  the  construction  of  a narrow- 
gauge  road,  commencing  in  Kansas,  running  south,  and 
which  is  intended  to  reach  the  city  of  Mexico.  It  is  antici- 
pated, however,  that  this  work  will  last  a long  time  ere  it  is 
finally  completed.  The  third  undertaking  is  the  construc- 
tion of  the  Chesapeake  and  Ohio  Railroad,  which  passes 
through  the  coal-fields,  &c.,  of  the  Kanawha  Valley,  and 
unites  the  Ohio  River  with  the  harbour  of  Norfolk,  on  the 
Atlantic.  As  showing  the  rapidity  with  which  towns  spring 
up  in  America,  it  may  he  mentioned  that  the  present 
terminus  f>f  the  railway  on  the  Ohio  was  quite  recently  part 
of  a farm  of  no  value,  whereas  now  it  is  the  town  of  Hunt- 
ingdon, with  five  miles  of  clean-paved  streets,  several 
hundred  houses  well  built  and  substantial,  and  a population 
of  2,000  inhabitants. 

New  Use  of  Rabbits’  Hair. — The  Austrian  Exhihition 
Oazetle  calls  attention  to  a new  and  and  important  industry, 
iiHinely  the  incorporation  of  rabbits’  hair  with  wool  and 
cotton  in  weaving  textile  fabrics.  The  shorter  hairs,  which 
are  incapable  of  being  woven,  are  readily  purchased  by  felt 
hat  makers  at  three  thalers  a pound.  When  properly 
]irep<ared,  the  liair  affords  a good  strong  yarn,  which  is  said 
to  be  in  no  way  inferior  to  wool.  If  all  that  the  Austrian 
journal  says  on  the  subject  be  true,  the  raising  of  rabbits  will 
soon  become  an  important  business.  No  animal  is  better 
adapted  to  raising  on  a large  scale  than  the  rabbit ; they 
multiply  almost  as  rapidly  as  white  mice,  and  are  not 
confined  to  any  particular  climate.  It  is  rather  remarkable 
that  this  use  of  the  hair  has  not  been  thought  of  before, 
particularly  when  we  consider  how  many  hundred  million 
rabbits  are  annually  destroyed.  The  meat  of  the  rabbit  is 
agreeable  and  nourishing,  and  the  skins  have  long  been 
prized.  An  important  industry  is  likely  to  grow  out  of  the 
successful  introduction  of  rabbit-hair  weaving  in  all 
countrie.s. 

Venetian  Glass.' — The  manufacture  of  beads  is  said 
to  be  threatened  by  the  advance  of  civilisation  amongst 
barbarous  nations,  where,  until  now,  they  have  found  exten- 
sive markets.  It  is  suggested  that  great  efforts  ought  to  be 
made  to  obtain  a reduction  of  imp"rt  duties  on  beads  in 
British  India  and  in  Egypt.  The  appro!u-liing  abolition  of 
ibe  free  port  of  Venice  will,  it  is  thought,  be  very  beneficial 
to  the  glass  trade  generaely,  though  its  effect  upon  the  bead 
manufacture  in  particular  will  not  be  much  felt. 

Glass-lined  .^ipes. — In  New  York,  glass-lined  iron 
pipes,  it  is  said,  are  being  used  to  convey  water,  as  the  friction 
is  lessened,  the  pipes  are  always  clean,  and  the  water  is  keep 
pure.  Between  the  glass  and  iron  is  a layer  of  plaster  of 
Paris,  which,  being  a non-conductor  of  heat,  prevents  the 
water  frem  freezing  in  the  winter.  AVbether  this  layer 
prevents  the  contraction  .and  expansion  of  the  iron  from 
destroying  the  coating  of  glass  may  be  a question. 


It  is  feasible,  according  to  Richard  Jacobsen, 
says  the  Journal  of  the  Franklin  Institute,  to  secure  carbon 
prints  upon  wares  of  plaster  a>  d cla)'.  The  process  is  stated  to 
possess  excellent  features,  -svhich  will  secure  for  it  extended 
application  in  the  future.  For  burning  in  such  prints,  the 
carbon  paper  should  be  coated  with  gelatiueand  some  fusible 
pigment  instead  of  gelatine  and  India  ink. 

The  Victoria  Education  Bill  has  ptissed  both 
Houses  of  Legislature  and  received  the  Governor’s  assent. 
Educaticiu  is  now  therefore  compulsory,  secular  and  free  in 
the  colony.  The  schools  of  design  are  continuing  to  be 
succes.'^ful  in  Victoria,  there  now  being  twenty  in  various 
jjarts  of  the  colony,  with  upwards  of  a thousand  pupils  in 
attendance. 

According'  to  'khe  American  31anufactiirer,  coke 
could  be  .shipped  from  Pittsburgh  to  Sheffield,  England,  and 
sold  at  a profit  of  one  dollar  per  ton. 
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NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-ofHce 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
ofhcer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library ; — 

Geometric  Turning  : comprising  a description  of  the 
New  Geometric  Chuck,  constructed  hy  Mr.  Plant,  of 
Birmingham,  hy  H.  S.  Savory.  Presented  by  the 
Publishers,  Messrs.  Longmans. 

Report  on  the  Cultivation  hy  means  of  Sewage  Irriga- 
tion of  the  Lodge  Farm,  Barking,  from  31st  August, 
1871,  to  31st  December,  1872.  Presented  by  Henry 
.T.  Morgan. 

Why  Pay  Poor-rates  ? Why  Give  to  the  Poor  ? 
Why  Punish  Thieves  ? By  Edward  Eastman. 

Concerning  Sewage  and  its  Economical  Disposal.  B3' 
F.  II.  Danchell,  C.E.  Presented  by  the  Author. 

Bulletin  of  the  National  Association  of  Wool  Manu- 
facturers (Boston,  U.S  ) for  the  year  1872.  Vol.  3. 

Steam  in  the  Engine  : its  Heat  and  its  Work.  By  P. 
Kauiiffer.  Presented  by  the  Author. 

Agricultural  Returns  of  Great  Britain  for  1872. 

Another  World.  Presented  by  tl  e Publishers,  Messrs. 
Bell  and  Dalbv. 

The  following  work  has  been  purchased  by  the 
Library  : — 

The  Antiquary.  Vol.  1. 


ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eiglit  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

March  19. — “ On  Certain  Improvements  in  the  Manu- 
facture of  Printing  Tj’pes.”  By  J.  R.  Johnson,  Esq. 

March  26. — “On  the  Edible  Starches  of  Commerce, 
their  Production  and  Consumption.”  By  P.  L. 
SiMMONDS,  Esq. 

Aiuiin  2. — “ On  Economy  of  Fuel  for  Domestic 
Purposes.”  By  Capt.  Douglas  Galton,  C.B.,  F.R.S. 

April  9. — No  Meeting. 

April  16. — “ On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Meuriam,  Esq. 

April  23. — “ On  Silkworm  Grain.”  By  IMons. 
Alfred  Roland  (Orbe,  Switzerland).  On  this  evening 
Andrew  Cassel.s,  Esq.,  will  preside. 


INDIA  COMMITTEE. 

A Conference  will  be  held  this  evening  (Friday, 
14th  inst.)  at  8 p.m.,  when  a paper  will  be  read 
by  Robert  B.  Shaw,  Esq.,  on  “England  and 
Central  Asia.”  Major-General  Sir  Henry 
Creswicke  Rawlinson,  F.R.S.,  F.R.G.S.,  will 
preside. 

A Conference  wiR  be  held  on  Friday,  March  28th, 
when  a paper  will  read  by  W.  T.  Blaneord,  Esq., 
of  the  Indian  Geological  Survey,  on  “ The 
Mineral  Resources  of  India.”  Sir  Louis  Mallet, 
C.B.,  Member  of  the  Council  of  India,  will  preside. 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


CANTOR  LECTURES. 

The  Second  Course  of  these  lectures  is  “ On  the* 
Energies  of  the  Imponderables,  with  especial  re- 
ference to  the  Measurement  and  Utilisation  of 
them,”  by  the  Rev.  Arthur  Rigg,  M.A.  The  re- 
maining lectures  will  be  delivered  on  the  following 
evenings,  at  eight  o’clock : — 

Lecture  VII. — Monday,  March  17th,  1873. 

On  the  Energy  of  Heat,  with  especial  reference  to  the 
Measurement  and  Utilisation  of  it. 

The  Third  Com’se  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thudichuh,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  bo  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...society  OF  ARTS,  8.  Cantor  Lecture.  Rev.  A, 

“ On  the  Energies  of  the  Imponderables.’* 
Entomological,  7. 

British  Architects,  8. 

Medical,  8. 

Asiatic,  3. 

Victoria  Institute,  8.  Rev.  H.  Moule,  “ On  the  Testimony  ; 
of  a Portion  of  the  Vegetable  Kingdom  to  the  God  of  i 
the  Scriptures.”  ; 

Tubs.  ...Civil  Engineers,  8.  Continued  Discussion  on  “ The  Indian  i 

Railway  Gauge.” 

Statistical,  7^-.  Mr.  R.  B.  Martin,  “ On  the  Purchase  of 
Railways  by  the  State.” 

Royal  Institution,  3.  Prof.  Rutherford,  “ On  the  Forces 
and  Motions  of  the  Body.”  ' 

Pathological,  8. 

Anthropological,  8. 

Zoological,  8j. 

Wed,  ...SOCIEl  Y OF  ARTS,  8.  Mr.  J.  R.  Johnson,  ‘^Certain 
Improvements  in  tlie  Manufacture  of  Printing  Types.” 
Meteorological,  7. 

Thurs. ..Royal,  83. 

Antiquaries,  873. 

Liimiean,  8.  Dr.  MUcke  “ On  the  ‘Take  All’  ComDis-  i 
ease  of  Australia.”  1 

Chemical,  8.  Mr.  C.  W.  Siemens,  ” On  Iron  and  Steel.” 
Architectural  Association,  7^.  IVIr.  Aiichison,  '‘Coloured 
Decoration.”  1 

Numismatic,  7. 

Royal  Society  Club,  6. 

Royal  Institution,  3.  Mr.  A.  Vernon  Harcourt,  ‘‘  On  the  | 
Cliemistry  of  Coal  and  its  Products.” 

Society  for  the  Encouragement  of  the  Fine  Arts,  8.  Mr.  j 
Teniswood,  ” The  Principles  and  Purpose  of  Art.” 

Fri  Philological,  8^. 

Royal  Jnstitution,  9.  Captain  E.  D.  Lyon,  “ On  the 
Mythology  of  India”  (illustrated  by  Dissolving  Views 
of  the  Temples). 

Sat Royal  Botanic,  3^. 

Royal  Institution,  3.  Professor  Max  Miiller,  “ On 
Darwin’s  Pliilosopliy  of  Language.” 
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JOURNAL  OF  THE  SOCIETY  OF 


ARTS. 


The  Council  beg  to  annoimce  the  following  con 
tributions  to  the  Prize  Fund  ; — 


No.  1,061.  VoL.  XXI. 


FRIDAY,  MARGE  21,  1873. 


TheWorshipfulCompany  of  Fishmongers  £.52  10 
The  Worshipful  Company  of  Vintners. . 10  10 

The  Worshipful  Company  of  Salters 

(annual) 10  10 

Dr.  Crace  Calvert,  F.E.S.  (annual)  ....  5 ,5 

Sir  Daniel  Cooper,  Bart 6 0 

R.  L.  Chance,  Esq 5 5 


0 

0 

0 

0 

0 

0 


All  comTfiunictxti&iis  for  the  Society  ehoulA  be  udfiTessed  to  the  SecvetdTy, 
John-street,  Adelphi,  London,  W.C, 


ANNOUNCEMENTS  BY  THE  COONCTI. 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready,  and  may  he  had  on 
application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
Silk,  Steel,  and  Carriage-building.  Those  desiring 
to  become  Candidates,  should  apply  for  the  pro- 
gramme without  delay,  as  all  names  must  be  sent 
in  before  the  end  of  March. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  ; — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade",  £7. 

To  the  best  candidate  in  the  Elementary  Grade,  £5. 

In  order  that  these  Examinations  may  really  be 
successfM  in  promoting  technical  education  iu  this 
country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Coxmcil  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  Prize  Fxmd. 

The  following  special  additional  Prizes  are 
offered : — 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  £‘2, 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — 


A Prize  of £3 

A Prize  of £2 


By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  iu  the  Elementary 
Grade  respectively,  in  the  Manufacture  of  Steel : — 


A Prize  of £5  5 

A Prize  of £3  3 

A Prize  of £2  2 


The  Coimcil  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
aging their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts 
Adelphi,  London,  W.C. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  early  in  May  next.  This 
medal  was  instituted  to  reward  ‘ ‘ distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows : — 

In  1801,  to  Sir  Rowland  Hill,  K.C.B.,  “for  his  great 
service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but 
have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  “ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afibrded  by  his  'udicious  patronage  of  Art, 
his  enlightened  commercial  policy,  and  especially  by  the 
abolition  of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce.” 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Profes.sor  (now  Sir)  Charles  Wheatstone,  F.R.8.,  in 
“ recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth.  F.R.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
degree  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  “ for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food  economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “ for  services 
rendered  to  Arts,  Manufactures,  aud  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  “for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  development  of 
Science  and  Art,  and  the  South  Kensington  Museum.” 
In  1872,  to  Mr.  Henry  Bessemer,  “ for  the  eminent 
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services  remlered  by  him  to  Arts,  Manufactures,  ^ and 
Commerce,  in  developing  the  manufacture  of  steel.  ’ 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  12th 
of  April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


food  pkeservation. 

A process  of  food  preservation,  the  invention  of 
a French  gentleman,  named  De  la  Peyrouse,  was 
put  in  practice  a few  days  since,  at  the  Grosvenor 
Hotel,  in  the  presence  of  a party  of  gentlemen, 
with  a view  to  test  its  efficacy  as  a means  of  im- 
porting meat  from  long  distances.  The  process  con- 
sists in  packing  the  meat  in  barrels  or  jars,  and  en- 
veloping it  in  a casing  of  fat  thoroughly  impervious 
to  the  air.  The  packing  of  meat  in  fat  is  not  new , but 
hitherto  the  drawback  has  been  the  rancidity  and 
tallowy  condition  of  the  fat,  imparting  a disagree- 
able flavour  to  the  meat.  In  the  present  instance, 
the  fat  employed  is  prepared  by  a special  process, 
by  means  of  which  the  mventor  confidently  expects 
to  prevent  decomposition  and  rancidity.  He  em- 
ploys, according  to  the  terms  of  his  patent,  “ mix- 
tures of  alkaline  carbonates  (monocarbonates, 
sesquicarbonates,  bicarbonates),  of  oxides  of  sodium, 
potassium,  or  ammonium,  with  some  alkaline  or 
earthy  chlorides  of  sodium,  potassium,  magnesium, 
aluminium,  dissolved  and  put  in  contact  by  ebulli- 
tion with  the  fatty  matters,  and  thereby  effecting 
the  melting  of  the  fatty  matters  without  the  produc- 
tion of  acids  or  ‘ greaves  whilst  at  the  same  time 
the  fatty  matters  separated  from  the  membranes 
and  so  treated  are  neutral  and  moxidisable”  Under 
his  patent,  the  inventor  also  forms  solid  soups  by 
the  mixture  of  this  prepared  fat  with  flour  of  peas, 
beans,  lentils,  &c.,  with  dry  meat  or  fresh  vege- 
tables. 

In  the  present  instance  several  casks  and  jars 
were  filled  with  pieces  of  meat,  some  raw  and  some 
very  slightly  cooked,  the  object  of  this  being  to 
expel  the  air,  and  the  melted  fat,  at  a temperature 
of  300°,  was  poured  in,  the  meat  being  so  arranged 
as  not  to  touch  the  sides  of  the  vessel.  This 
caused  a considerable  disengagement  of  air  before 
the  fat  bocaiDe  solid.  Several  of  these  casks  were 
subsequently  sealed  with  the  Society’s  seal,  and 
will  be  sent  a voyage  to  Buenos  Ayres  and  back, 
as  a test  of  the  efficacy  of  the  system. 


SILK  SUPPLY  COMMITTEE. 

The  Committee  met  on  Tuesday,  the  18th  inst. 
Present — Mr.  A.  Cassels  (in  the  chan-),  Mr.  Hyde 
Clarke,  Mr.  B.  F.  Cobb,  Sir  Daniel  Cooper,  Bart., 
and  Major-Gen.  F.  Eardley-Wilmot,  E.A.,  F.R.S. 

The  Committee  had  before  them  the  foUowmg 
letter 


“ Thorneleigh,  Coocerd, 

“2nd  December,  1872. 

“ Dear  Sir, — By  this  outgoing  mail  I send  you  six 
cocoons  of  each  variety  of  the  worms  you  sent  me  last 
year,  viz.,  white  Sina,  yellow  Tuscan,  and  Milanese ; also 
three  cartoons  of  grain  of  each  of  same,  and  I now  beg 
to  report  progress.  On  receipt  they  had  commenced 
hatching,  as  I informed  you  in  my  last.  They  continued 
to  come  out  two  or  three  a day  of  each  sort  for  about  six 
weeks,  but  only  lived  for  a week  or  two  ; then,  without 
any  apparent  cause,  died  off,  much  to  my  dissatisfaction. 

“After  trying  them  for  about  six  weeks  with  no 
success,  I determined  to  winter  them,  and  keep  the 
balance  until  our  season  for  silkworms  began  here.  As 
it  turned  out,  I took  the  wisest  course,  for  on  bringing 
the  grain  to  light  they  immediately  began  to  hatch,  and 
I believe  I hatched  every  worm,  and,  what  is  more, 
reared  nearly  every  one,  as  I do  not  think  I lost  twenty 
of  each  variety  until  they  spun  up. 

“ As  regards  the  different  varieties,  I may  mention 
that  the  ‘ white  Sina,’  to  my  mind,  is  much  the  best,  and 
is  the  one  that  I shall  adopt  as  my  peculiar  breed. 

“ The  ‘ Milanese  ’ were  pretty  regular,  although  not 
what  I had  expected  them  to  be. 

“The  ‘ yellow  Tuscan  ’ are  a very  mixed  lot.  If  they 
are  pure,  I am  astonished  to  see  such  a contrast  between 
the  various  cocoons,  some  being  of  a bright  buff  colour, 
and  others  of  a bright  yellow ; the  latter,  however,  being 
generally  very  thin  and  badly  shaped. 

“ I also  notice  that  the  cocoons  of  all  three  varieties 
are  thin,  but  attribute  this,  in  a great  measure,  to  the 
fact  that  the  grain  was  older  than  it  should  have  been, 
through  my  having  had  to  winter  it.  I am  in  hopes 
that  my  next  crop  will  be  greatly  improved  in  this 
respect,  as  they  will  be  out  at  their  proper  season. 

“ I shall  feel  much  obliged  if  you  will  forward  some 
of  the  grain  I now  send  you  to  the  different  places 
from  which  the  original  stock  came,  and,  if  possible,  let 
me  have  a report  on  it. 

“ I am  glad,  also,  to  inform  you  that  I have  a good 
supply  of  grain  for  next  year.  If  I am  successful  with 
j it,  I shall  have  a large  stock  to  spare  to  send  home  of  each  , 
variety  for  sale. 

“You  will  note  the  coat  of  arms  I designed  and  had 
printed  on  the  back  of  the  cartoons,  which  I intend  as 
my  trade-mark  should  I export  grain.  I shall  also  sign 
my  name  on  each  cartoon,  as  I have  done  on  each  of  those 
I now  forward  you. 

“ To  secure  the  different  breeds  being  true,  I kept  each 
variety  in  separate  rooms  from  the  time  they  began  to 
hatch  until  they  had  finished  laying.  I can,  therefore, 
guarantee  that  every  egg  is  as  pure  as  the  stock  was 
that  I received  from  you. 

“I  cannot  conclude  without  again  thanking  you  and 
your  Society  for  the  trouble  you  took  in  procuring  me 
and  this  colonj’’  such  valuable  stock,  and  trust  that  I 
shall  show  my  appreciation  of  your  kindness  by  carrying 
the  enterprise  to  a successful  issue  in  this  colony. 

“ I have  the  honour  to  be, 

“ Dear  Sir, 

“ Yours  truly, 

“ Chas.  Horne.” 

The  “white  Sina”  breed,  mentioned  in  the  letter 
by  Mr.  Horne  as  acclimatising  well,  is  a very 
valuable  breed,  procured  with  great  difficulty  by 
the  Committee,  and  sent  out  with  the  view  of  in- 
troducing the  most  approved  description  into  the 
coimtry. 

Arrangements  were  directed  to  be  made  for 
rearing  some  of  the  grain  at  the  International 
Exhibition. 

The  Secretary  reported  that  he  had  taken  steps 

for  displaying  at  the  International  Exhibition 
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some  scarfs  manufactured  by  Messrs.  Potts  and 
Co.,  of  Macclesfield,  at  the  request  of  the  Com- 
mittee, from  silk  grown  and  reeled  at  Stellenbosch, 
Cape  of  Good  Hope,  under  the  auspices  of  Dr. 
Hiddingh,  by  whose  means  this  industry  has  been 
introduced  there  and  the  filature  established.  The 
silk  thus  grown  and  reeled  is  estimated  in  the 
trade  to  be  equal  in  quality  to  the  Lower  Italian 
samples,  and  worth  38s.  per  lb.,  and  manufacturers 
would  gladly  take  all  the  silk  that  can  be  sent  of 
similar  quality. 

Sir  Daniel  Cooper  reported  the  successful  results 
of  Mrs.  Neil’s  experiment  in  conveying  seed  from 
Europe  to  Australia,  and  maintaining  an  artificial 
winter  through  the  tropics  by  means  of  peculiarly 
constructed  refrigerators. 

The  great  object  obtained  by  these  means  is  to 
make  the  seasons  of  the  antipodes  coincide  with 
those  of  Europe,  and  thus  enable  the  colonists  to 
supply  grains  or  seed  to  the  European  market  at 
the  time  purchases  are  made  for  the  silk  campaign, 
such  grains  to  hatch  naturally  in  the  European 
spring,  and  not  at  the  time  of  the  Australian  spring 
or  European  autumn.  Hitherto  this  has  been  the 
great  difficulty  in  the  disposing  of  Australian- 
reared  grain,  viz.,  that  the  natural  time  for  the 
worm  to  appear  was  in  the  European  autumn ; and 
when  forced  by  the  application  of  heat  to  hatch 
without  having  gone  through  the  period  of  hyber- 
nation, the  worms  were  sickly  and  either  died  or 
sptui  inferior  cocoons. 

Mrs.  Neil  is  distributing  the  grain  in  Sydney  and 
Melbourne,  and  it  will  be  a matter  of  imich  interest 
to  learn  the  result  of  the  first  campaign  and  the 
shipments  of  the  produce.  The  Melbourne  Argus 
reports  that  one  of  the  directors  of  the  Peninsular 
and  Oriental  Company  had  promised  to  send  one 
of  their  largest  steamers  to  bring  home  the  grain 
as  soon  as  it  was  ready,  but  as  it  requires  a good 
many  ounces  of  grain  to  fill  a 4,000  ton  steamer, 
the  colonists  must  moderate  their  aspu-ations  for 
the  present,  at  least ; in  the  meantime  they  may 
be  congratulated  on  their  success  thus  far. 


PRIZE  POR  STEEL. 

1.  The  Council  have  resolved  to  award  the  Gold 
Medal  of  the  Society  to  the  manufacturer  who  shall 
produce  and  send  to  the  London  International 
I Exhibition  of  1873  the  best  collection  of  specimens 
j of  steel  suitable  for  general  engineei'ing  purposes. 

I 2.  The  specimens  exhibited  must  include  a com- 
j plete  illustration  of  the  applications  of  the  varieties 
1 of  steel  submitted. 

j 3.  Each  manufacturer  should  send  with  his 
j,  specimens  a statement  of  the  nature  of  the  tests 
ji  he  has  applied  to  each  land  of  steel  submitted,  and 
give  the  results  of  such  tests. 


4.  The  samples  tested  are  to  be  exhibited 
together  with  duplicate  samples,  or  portions  of  the 
same  samples ; these  will  be  submitted  to  tests 
should  the  Cormcil  consider  it  desirable. 

5.  All  persons  using  steel  for  general  engineer- 
ing purposes,  who  are  not  manufacturers  of  such 
steel,  are  also  irrvited  to  exhibit  specimens  on  the 
above  terms  and  conditions. 

6.  The  Council  reserve  to  themselves  the  right 
of  withholchng  the  premium,  in  the  event  of  the 
specimens  exhibited  not  being  sufficiently  meri- 
torious. 


PROCEEDINGS  OF  THE  SOCIETYj 


INDIA  COMMITTEE. 

A Confex’ence  was  held  on  Friday  evening,  14th 
inst.,  at  8 p.m.,  Su  Henry  Creswicke  Raw- 
LINSON,  F.E.S.,,  F.E.G.S.,  in  the  chair. 

The  Chairman,  in  opening  the  proceedings,  said  it 
could  hardly  be  necessary  for  him  to  go  through  the 
formality  of  introducing  Mr.  Shaw  to  the  meeting,  be- 
cause he  thought  most  of  the  members  present  must  be 
acquainted  with  him  from  his  writings.  He  would, 
however,  mention  that  Mr.  Shaw  was  the  only  English- 
man living  who  had  ever  visited  the  city  of  Kashghar, 
in  Cei'itral  Asia.  Mr.  Shaw’s  first  visit  to  that  country 
was  in  the  character  of  an  enterprising  man  with  com- 
mercial views.  He  took  upon  himself  to  make  a journey 
from  Cashmere  into  Thibet,  a most  spirited,  and,  he  must 
Say,  a dangerous  undertaking,  for  the  mere  purpose  of 
seeing  what  commercial  opening  there  was.  It 
so  happened  that  Mr.  Hayward,  who  was  engaged 
on  a similar  expedition,  was  there  also,  and  they 
were  together  at  Yarkand,  although  he  believed 
they  never  saw  each  other  until  their  return.  On  his 
return  to  India,  Mr.  Shaw  reported  to  the  government 
the  result  of  his  travels,  and  under  the  enlightened  policy 
of  the  late  lamented  Viceroy,  Lord  Mayo,  he  was  ap- 
pointed to  accompany  Mr.  Douglas  Forsyth  on  a mission, 
which,  though  not  called  a political  mission,  was  so  in 
reality.  On  that  occasion,  in  company  with  Mr.  Forsyth, 
he  again  visited  Yarkand.  The  governor  of  the  country, 
the  Atalik  Ghazee,  was  at  that  time  engaged  on  a dis- 
tant expedition,  700  or  800  miles  from  Yarkand,  and 
under  the  stringent  instructions  which  accompanied  the 
mission,  neither  Mr.  Forsyth  nor  Mr.  Shaw  were  able  to 
remain  there  till  his  return.  Accordingly,  they  came 
back  to  Calcutta,  and  reported  to  the  government 
generally  on  the  result  of  the  mission.  Mr.  Shaw, 
consequently,  had  great  experience  of  Central  Asia, 
not  merely  the  experience  of  a traveller,  but  that  of  a 
confidential  political  adviser.  He  might  also  say,  judg- 
ing from  the  papers  he  had  sent  to  the  Geographical 
Society,  that  he  was  an  acute  observer,  and  a trust- 
worthy reporter,  and  any  information  that  he  had 
brought  over  might  be  thoroughly  relied  upon. 

The  paper  read  was  on — 

ENGLAND  AND  CENTRAL  ASIA. 

By  Robert  B.  Shaw. 

I appear  before  you  this  evening  to  carry  out  a 
promise  which  I made  to  the  King  of  Eastern 
Turkistan  when  I visited  hii-a  at  his  capital  of 
Kashghar.  That  chief  inquii-ed  of  me  particularly 
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■what  were  the  sentiments  of  England  with  regard 
to  him.  I could  not  then  tell  him  much  on  that 
point.  In  fact,  had  I told  the  entire  truth,  I 
should  have  had  to  say  that  the  people  of  England 
in  general  knew  very  little  about  him  or  his 
kingdom.  But  I promised  that  I would  do  my 
best  to  make  my  countrymen  know  how  he  had 
brought  the  country  now  subject  to  his  rule, 
which  was  formerly  notorious  in  Asia  for  its 
unruliness,  into  a condition  of  order  and  stability. 
I also  promised  to  declare  his  friendly  dispositions 
towards  the  English,  and  his  desire  for  intercourse 
and  commercial  relations. 

It  is  a strange  spectacle  to  see  the  Prince  of 
the  hitherto  mysterious  and  inaccessible  region 
of  inner  Asia  stepping  forward  out  of  the  dark- 
ness, and  demanding  that  his  country  shall  be 
received  into  the  comity  of  nations.  It  would  be 
still  more  strange  if  England  did  not  welcome 
him  ; but,  fortunately,  there  is  no  fear  of  that. 
The  favourable  reception  given  to  his  overtures  of 
friendship  by  the  late  Viceroy  of  India,  Lord 
Mayo,  has  led  to  the  despatch  of  other  envoys 
from  Kashghar,  who  have  been  well  received  in 
India,  and  there  seems  every  prospect  of  a per- 
manent friendship  being  established  between  the 
two  powers. 

But  still  there  are  many  erroneous  opinions  to 
be  got  rid  of  on  both  sides.  On  his  part  he  has  to 
be  convinced,  as  I endeavoured  to  do  when  I had 
the  opportunity,  that  England  has  no  intention  of 
overstepping  the  mighty  mountain  barrier  which 
nature  has  placed  between  his  dominions  and  ours 
— a barrier  capable  of  the  most  complete  defence 
against  force  from  either  side,  but  yet  penetrated 
in  such  a manner  by  rivers,  and  so  accessible  by 
easy  routes,  that  it  forms  no  obstacle  to  peaceful 
commerce  or  to  unopposed  entrance. 

On  our  side  we  have  even  more  delusions  to  part 
with.  In  those  regions,  as  in  so  many  others,  war 
has  its  chroniclers,  but  peaceful  progress  has  none. 
The  brilliant  exploits  of  great  conquerors,  the  con- 
flicts of  the  militaiy  and  wandering  classes,  and  of 
their  ambitious  loaders,  have  attracted  our  eyes 
and  blinded  us  to  the  condition  and  disposition  of 
the  mass  of  the  peaceable  and  stable  population 
which  all  the  time  has  been  pursuing  its  avoca- 
tions, and  cffiicing  the  marks  of  war.  One  most 
striking  proof  of  tins  is  visible  in  travelling  through 
Eastern  Turkistan.  Instead  of  finding,  as  in 
Northern  India,  every  village  a sort  of  petty  fort, 
all  the  houses  crowded  together  for  protection,  and 
j)resenting  outwaar.dly  a blank  wall,  with  oneoi'  two 
narrow  entrances,  the  traveller  in  Kashghar  and 
Yarkand  finds  open  farmsteads  scattered  about 
over  a smiling  land,  and  the  villages  un walled  and 
straggling,  an  unmistakable  sign  that  the  country 
has  practically  enjoyed  security  during  a long 
period. 

It  is  this  side  of  the  Central  Asian  character  to 
which  I desire  chieliy  to  draw  your  attention.  We, 
at  a distance,  hear  of  nothing  but  wars  and 
rumours  of  wars  from  that  region,  till  wo  fancy  it 
a kind  of  volcano,  always  ready  for  eruption, 
whose  cratci'  every  now  and  then  gives  forth  de- 
structive lava  torrents,  which  are  only  a ft,ir  ex- 
ample of  the  confusion  that  is  raging  within  it. 
It  is  only  a personal  visit  and  a nearer  acquaint- 
ance that  shows  us  how  superficial  this  view  is, 
and  how  much  better  the  state  of  affairs  in  Central 


Asia  could  be  compared  to  that  of  a blast  furnace, 
where,  although  flames  and  apparent  confusion 
reign  on  the  top,  yet  the  valuable  metal  is  being 
produced  below.  I will  first  attempt  to  give  a 
slight  sketch  of  Eastern  Turldstan. 

In  speaking  of  Tartary  we  are  hardly  prepared 
to  hear  of  a well-cultivated  country  full  of  settled 
habitations,  and  containing  flouiishing  cities  of 
more  than  80,000  inhabitants,  where  many  of  the 
arts  of  civilisation  are  carried  on.  Security  of  life 
and  property  exists  ; commerce  is  protected  ; light 
carts  drawn  by  horses  frequent  the  roads ; markets 
are  held  on  a fixed  day  of  the  week  even  in  the 
smallest  villiages.  In  the  towns  extensive  bazars, 
covered  in  against  the  rays  of  the  sun,  contain  rows 
of  shops  where  goods  of  every  sort  and  from  every 
country  are  exhibited.  In  Yarkand  alone  there 
are  sixty  colleges,  with  endowments  in  land,  for 
the  education  of  students  of  Mussulman  law  and 
divinity,  while  every  street  contains  a primary 
school  attached  to  a mosque,  where  turbaned  rows 
of  young  true  believers  may  be  seen  and  heard 
daily  at  their  first  lessons  of  readmg  and  writing. 
Different  quarters  of  the  town  are  set  apart  for 
the  sale  of  different  wares.  In  one  street  will  be 
found  spread  out  the  silks  of  China,  in  another  the 
cotton  goods  and  prints  of  Eussia,  while  a third 
will  contain  the  robes  made  up  of  both  materials, 
three  or  four  of  which  form  the  ordinary  dress  of 
the  Turkis.  Further  on  you  meet  with  sugar  from 
Eussia,  tea,  spices,  and  all  kinds  of  foreign  produce. 

In  another  part  are  the  butchers,  who  offer  a choice 
of  horse-flesh,  camel,  beef,  or  mutton.  The  first 
is  rather  a luxury,  but  the  two  last  are  most 
abundant,  selling  at  about  one  penny  a pound. 
Next  are  the  bakers,  who  make  most  excellent 
light  loaves  by  a process  of  steaming  the  bread. 
The  sellers  of  country  produce  supply  vegetables 
of  many  kinds ; such  as  cabbage,  turnip,  lettuce, 
carrots,  &c.,  besides  cream,  nearly  as  thick  as  that 
of  Devonshire,  also  a peculiar  preparation  of  curds, 
and  delicious  cream-cheeses.  At  another  place  you 
can  get  sherbet  made  of  fruit,  which  you  can  cool 
at  every  street  corner  from  stalls  for  the  sale  of  ice, 
which  has  been  pitted  in  the  winter.  There  are 
tea-shops  where  the  great  urns  are  ever  steaming, 
and  eating-houses  where  business-men  can  get 
their  midday  pilao.  Elsewhere  are  horse  and 
cattle  markets ; in  fact  it  would  be  impossible  to  ■ 
enumerate  all. 

Eastern  Turkistan  (or,  as  it  used  to  be  called  on 
our  maps,  Chinese  Tartary)  resembles  a huge  bay, 
with  its  mouth  turneil  to  the  east,  and  shut  in  on 
every  side  by  gigantic  chains  of  mountains.  A 
broad  desert,  thirty  days’  journey  in  extent, 
occupies  its  mouth,  and  separates  it  from  China,  of 
which  empire  it  was,  until  recently,  a possession.  1 
This  desert  sucks  up  all  the  rivers  of  Turkistan, 
which  die  away  in  marshes  and  lakes,  or  form  a ' 
vast  jungle  of  scrub-wood,  where  they  disappear  J 
under  the  sand.  _ _ ■ 

Both  the  northern  r.ang’e,  which  is  a continuation 
of  the  Thian-Shan,  and'the  southern,  which  may 
be  called  the  Himalayan  system,  converge  towards  ! 
one  another  as  they  run  westward,  and  unite  in  a 
vast  protuberance,  or  boss,  supporting  the  high 
plateau  of  Pamir,  which  the  natives  call  the  “Bam- 
i-dunya,”  or  “ Upper  Floor  of  the  World. 

This  protuberance,  however,  is  of  irregular  shape, 
and  north  of  it  there  runs  back  a kind  of  secondary 
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bay,  at  the  upper  comer  of  the  great  bay,  to  which 
I have  likened  Eastern  Turkistan.  At  the  mouth 
of  this  inner  bay  stand  the  town  of  Yunghissar 
and  the  city  of  Kashghar,  the  political  capital  of 
the  country,  as  Yarkand  is  its  commercial  capital. 
Two  long  arms  are  pushed  out  under  the  northern 
and  southern  ranges  of  mountains,  between  them 
and  the  great  dessert.  These  arms  are  formed  by 
the  province  of  Khoten,  on  the  south,  and  those  of 
Ush-Turfan,  Aksu,  Kuche,  &c.,  on  the  north.  Thus 
the  inhabited  country  resembles  a crescent  in 
general  form,  its  convex  side  guarded  by  mountains, 
and  the  concave  occupied  by  desert.  Its  general 
elevation  of  4,000  or  5,000  feet  above  the  sea-level, 
while  some  of  the  peaks  around  rise  to  an  altitude 
of  more  than  20,000  feet,  as  well  as  can  be  judged 
without  actual  measurement. 

In  talking  of  the  northern  and  southern 
boundaries  of  Eastern  Turkistan,  we  must  remem- 
ber that  they  are  by  no  means  simple  ranges,  like 
the  Alps  or  the  Pyrenees,  which  can  be  crossed  by 
a single  pass.  They  are  rather  complex  systems  of 
mountains,  composed  of  many  chains,  and  enclos- 
ing considerable  countries  within  their  valleys. 
Thibet  and  Cashmere  are  examples  of  this. 
Eleven  passes  have  to  bo  crossed  in  travelling  from 
India  to  Turkistan,  and  of  these  passes  only  two 
are  lower  than  the  summit  of  the  Mont  Blanc. 

The  northern  mountain  boundary  of  Eastern 
Turkistan  is  almost  equally  complex,  excepting 
towards  its  western  end,  where  only  a single-  wall 
of  mountain  is  left  between  the  Kashgar  territories 
and  the  upper  valleys  of  the  River  Jaxartes,  whose 
lower  course  is  now  held  by  the  Russians. 

That  portion  of  the  great  mountain  barrier 
which  occupies,  as  it  were,  the  head  of  the  bay, 
and  shuts  it  in  on  the  west,  is  not  less  complex 
in  character.  Numerous  valleys  penetrate  into 
it  from  east  and  from  west,  forming  secluded  hill- 
states,  separated  by  lofty  ridges,  while  the  inter- 
mediate parts  are  occupied  by  elevated  steppes,  in 
which  rise,  almost  intermixedly,  the  streams  which 
form  the  Oxus  on  the  one  side  and  the  Yarkand 
River  on  the  other.  This  peculiarity  makes  the 
Pamir  Mountain  mass  far  easier  to  traverse  from 
east  to  west  than  from  north  to  south,  a fact 
which  has  an  important  boaiing  on  the  trade 
routes,  &c. 


Having  described  the  mountain  boundary  of 
Eastern  Tm’kistan,  it  will  be  convenient  to  extend 
OHy  Inquiries  briefly  to  the  countries  immediately 
adjoining.  Thus,  on  the  west  we  may  again  bring 
in  the  comparison  of  a sea  running  into  bays.  One 
and  the  largest  bay,  the  Southern,  is  occupied  by 
the  head-waters  of  the  Oxus,  or  Amoo,  and  the 
other  bay  is  the  valley  of  the  Upper  Jaxartes, 
whose  sources  extend  back  in  a line  parallel  to,  and 
to  the  north  of,  those  of  the  Kashghar  River. 
These  two  bays,  or  basins,  are  separated  by  a pro- 
jecting mountain  region,  which  gives  birth  to  a 
third  and  intermediate  river,  the  Zarafshan,  or 

Gold-scatterer,”  so  called  from  its  fertilising 
powers,  which,  indeed,  are  drawn  upon  to  such  an 
extent  by  canals,  that  the  river  itself  is  drained 
dry,  creating  at  its  own  cost  the  rich  cultivation 
of  Bokhara. 

You  will  observe  that  the  Russians  have  secured 


possession  of  the  upper  portion  of  the  Zarafshan 
valley  about  Sainarcand,  and  thus  command  the 
waters  on  which  Bokhara  depends  for  existence. 


The  Russian  advance  has  also  blocked  the  mouth 
of  the  northern  bay,  containing  the  head  of  the 
Jaxartes,  and  the  Khanate  of  Khokand  (or  what 
remains  of  it)  is  thus  enclosed  between  the  Russian 
frontier  and  the  mountains  of  Kashghar,  and  is 
thus  entirely  cut  off  from  all  communication  with, 
or  support  from,  Bokhara. 

I will  now  briefly  point  out  the  principal  ap- 
proaches to  Eastern  Turkistan,  begining  at  Kulja, 
■the  scene  of  Russia’s  latest  advance  in  this  direction. 
In  1871  she  occupied  this  district,  and  she  is  now 
only  separated  from  Zungaria  by  a hilly  region  which, 
I am  credibly  informed,  on  native  authority,  is 
passable  for  carts.  Now,  although  Kulja  is 
separated  by  difficult  snowy  mountains  from 
Eastern  Turkistan,  yet  these  mountains  die  away 
to  the  east,  and  from  that  point  Russia  has  it  in 
her  power  to  push  her  advance  or  her  trade  in  two 
directions  over  level  country,  either  eastward  to 
China,  or  westward  to  Turkistan. 

Next,  the  Muzat  Pass,  leading  between  Aksu  and 
Russian  Kulja,  lies  over  a formidable  glacier, 
where  I am  assured  that  40  men  are  kept  at  work 
in  the  summer  roughing  the  ice  for  the  passage  of 
the  caravans. 

The  Artush  Pass  leads  over  the  same  range  from 
Kashghar  to  the  Russian  station  of  Vernoje,  de- 
scending into  the  valley  of  the  Naryn  (the  head  of 
the  Jaxartes  river),  where  the  Russians  have  built 
a fort.  Baron  Osten-Sacken,  who  lately  visited  it, 
has  described  the  route.  It  appears  to  be  ex- 
tremely mountainous  and  difficult,  crossing  many 
high  ridges  and  descending  into  deep  gorges,  but 
if  we  are  to  believe  the  Russian  accounts,  their 
engineers  have  been  at  work  on  the  road,  and  have 
made  it  passable  for  artillery  up  to  the  Turkistan 
frontier.  South  of  that  point  there  are  no  great 
difficulties,  though  a native  fort,  armed  with  ten 
guns,  was  being  constructed  there  at  the  time  of 
my  visit  to  Kashghar,  the  king  himself  superin- 
tending the  work. 

The  Terek  is  the  next  pass.  It  leads  into  the 
stUl  independent  remnant  of  Khokand.  It  is  only 
used  in  winter,  o\ving  to  the  obstacles  interposed 
by  the  streams  in  summer.  But  at  that  season 
there  is  an  alternative  route  further  south,  so  that, 
practically,  traffic  is  not  entirely  stopped  for  long 
at  a time.  This  is  the  chief  route  by  which 
Russian  merchandise  reaches  Eastern  Turkistan, 
and  appears  to  have  been  the  usual  road  taken 
by  the  Mongol  and  Tartar  invaders  from  the 
east. 

A little  to  the  south  of  Yang-hissar  I saw  a 
deej)  valley,  reaching  into  the  heart  of  the  moun- 
tains, and  was  informed  that  by  it  an  easy  road 
led  across  the  Pamir  into  Kolab.  The  envoy  from 
that  princiijality  was  at  Yang-hissar  with  a large 
camp,  which  had  just  come  by  that  route,  and  his 
flue  large  horses  seemed  in  no  way  to  have  suffered 
from  the  transit.  Apropus  of  this  route,  Col. 
Yule,  whose  name  carries  the  greatest  weight  in 
any  inquiry  concerning  these  regions,  writes  to  mo 
as  follows  : — Don’t  you  begin  to  think  it  likely 
that  your  Yang-hissar  gap  is  the  old  Seric  route  ? 
It  certainly  corresponds  on  the  Western  side  to  the 
hill  country  of  the  Comedm.”  If  this  be  the  case  we 
have  here  one  of  the  oldest  trade-routes  in  exist- 
ence— that  by  which,  in  the  time  of  tlie  Roman 
Empire,  the  goods  of  China  reached  the  western 
world,  according  to  Ptolemy  ; but  it  is  not  much 
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used  in  the  present  day,  probably  owing  to 
political  reasons. 

South  of  this  again,  or  about  south-west  from 
Yarkand,  runs  a road  regarding  which  we  have  of 
late  years  been  seeking  and  finding  much  informa- 
tion, and  to  which  the  public  attention  has  been 
lately  drawn,  I mean  the  route  leading  through 
Wakhan.  This,  at  the  present  moment,  is  perhaps 
the  chief  land  route  between  the  east  and  the  west 
of  Asia,  or,  at  least,  of  Central  Asia ; and  by  the 
arrangement  recently  concluded  with  Russia,  it  has 
been  retained  in  the  hands  of  our  ally,  the  King  of 
Kabul.  What  makes  it  the  more  interesting  to  us 
is  the  fact  that  it  also  contains  a side-door  into 
India.  The  long  valley  of  Chitral  may  be  said  to 
be  the  only  valley  leading  from  the  level  of  the 
plains  right  up  to  the  back-bone  of  the  great 
mountain  system  which  forms  the  watershed 
between  India  and  Central  Asia.  It  is  the  only 
route  on  which  there  is  only  one  pass  between 
these  two  vast  basins,  and  that  a very  easy  pass. 
And  here  I cannot  help  referring  to  the  curious 
dearth  of  geographical  information  in  the  English 
press.  Our  newspapers  seem  utterly  to  ignore  the 
fact  that  any  English  travellers  have  visited 
Central  Asia.  The  travels  of  Captain  Wood,  35 
years  ago,  have  only  just  begun  to  dawn  upon 
their  vision.  And  even  with  regard  to  points  close 
to  om’  own  Indian  frontier,  our  public  instructors 
seem  to  be  dependent  for  information  on  Berlin 
and  Vienna.  An  extraordinary  statement  has 
lately  preceded  from  an  eminent  military  and 
geographical  .authoiity  in  the  latter  capital. 
General  von  Hauslab  states  that  the  mountains 
marked  in  previous  maps  between  Badakhslian 
and  Ladak  do  not  exist ! I,  who  have  lived  in 
Ladak,  and  seen  peaks  of  28,000  feet  in  the 
region  between  it  and  Badakhshan,  am  scarcely 
inclined  to  subscribe  to  General  von  Hauslab’s 
opinion. 

It  is  true  the  passage  of  the  range  is  easy, 
but  we  must  not  misunderstand  this  fact,  as  some 
writers  lately  have.  In  these  regions  such  is  the 
physical  character  of  the  mountains  that  the  actual 
passage  across  the  watershed  is  the  least  of  the 
difficidties  of  the  routes.  The  terrible  Karakoram 
itself,  as  regards  the  actual  pass,  might  be  taken 
for  a mere  railway  embankment  to  be  climbed  over. 
The  gorges  on  both  sides,  leading  to  these  elevated 
regions,  form  the  real  difficidties. 

Many  of  my  hearers  know  the  St.  Gothard  Pass. 
To  compare  great  things  with  small,  the  ap- 
proaches to  the  passes  in  Central  Asia  are  like  the 
gorge  of  the  Devil’s-bridge,  while  the  water- 
parting  itself  resembles  the  plain  of  Anderniatt 
and  Hospcnthal,  from  which  the  descent  is  by  a 
continuous  “via  mala.”  This,  enlarged  into  himdreds 
of  miles  of  road,  is  the  character  of  these  routes 
with  few  exceptions,  and  certainly  the  approach  to 
Wakhan  from  the  noith  is  not  one  of  these  ex- 
ccjptions.  The  main  river  Oxus,  rising  in  Wakhan, 
afterwards  turning  northwards,  makes  its  way  out 
through  gorges  which  are  simply  impassable,  unless 
it  is  in  exceptional  years,  when  the  rapid  river 
freezes  hard  enough  to  bear-  tr.-ivellers  on  its  ice 
for  a few  days.  Captain  Wood’s  description  is  not 
inviting.  He  met  the  remnants  of  a party  of 
travellers,  most  of  whoso  companions  had  l:>cen 
destroyed  by  an  avalanche  on  this  route.  ‘ ‘ Nothing 
more  was  seen  of  them  ; every  man,  every  animal, 


was  in  an  instant  overwhelmed  and  destroyed,”  he 
says. 

Thus  the  caravans  from  the  east,  after  leaving 
Wakhan,  being  prevented  from  following  down  the 
course  of  the  Oxus,  are  obliged  to  cross  over  the 
mountains  westward,  into  Badakhshan.  The  whole 
of  this  important  route,  therefore,  including  the 
side-door  into  India,  is  within  the  territory 
reserved  to  om-  allies,  the  Afghans,  and  by  our 
influence  with  them  we  can  keep  it  open  to  the 
commerce  and  traffic  of  the  world,  unfettered  bjr 
monopoly  or  prohibitive  duties. 

I now  come  to  the  last  of  the  gi-eat  routes  into 
Eastern  Turkistan,  that  which  passes  through  the 
country  of  our  tributary,  the  Maharaja  of  Cashmir. 
Although  the  band  of  mountains  is  here  very  wide, 
yet  for  purposes  of  roads  and  traffic  we  can  say 
that  only  about  one-quarter  of  this  width  is  really 
of  an  Alpine  character,  and  through  this  portion 
an  excellent  mule-road  has  been  constructed  by 
the  Indian  government.  Beyond  that  point  the 
general  character  of  the  country  is  that  of  rolling 
hills  and  plateaux,  all  at  a high  level,  but  with 
such  easy  gradients  .and  in  such  a rainless  and 
snowless  climate  that  there  are  few  road  difficulties 
to  be  encountered.  The  worst  part  of  it  used  to  be 
north  of  the  Indus,  where  considerable  elevations 
and  depressions  were  encountered,  culminating  in 
the  great  Karakoram  pass,  where  for  four  or  five 
days’  march  the  cattle  were  dependent  on  the  sup- 
plies which  they  carried  with  them.  But  it  has 
been  found  that  by  going  round  a little  to  the 
east  the  heads  of  streams  can  be  turned  or  crossed 
at  a high  level,  while  the  supply  difficulty  is  so  far 
diminished  that  thei-e  is  only  one  day’s  march 
actually  without  grass  for  an  ordinary-sized  cara- 
van. 

To  complete  our  view  of  the  principal  physical 
features  of  Eastern  Turkistan  we  must  consider  its 
rivers.  These,  rismg  in  all  parts  of  the  mountain 
boundary,  collect  into  two  main  .arteries,  the  River 
of  Yarkand  and  that  of  Kashghar  (the  Tuman). 
These,  again,  unite  further  east,  and  finally  dis- 
appear in  the  desert,  givmg  rise  first  to  dense 
jungles,  and  further  on  to  swamps  and  lakes,  in 
w-hich  they  are  lost  at  a level  of  about  2,000  feet. 
The  most  cultivated  districts  are  between  4,000  and 
o,000  feet  above  the  sea,  or  the  same  height  as 
Cashmir.  The  chief  depression  or  trough  of  the 
drainage  runs  nearer  the  Northern  than  they 
Southern  mountains.  W 

Central  Asia,  even  more  than  Egypt,  is  dependent  I ' 
on  its  rivers.  Wherever  a rill  of  water  can  be  brought  . 
the  fertility  is  amazing ; but  all  around  is  a howl-  I'* 
ing  waste.  As  in  Holland  the  very  existence  of  'I 
the  country  depends  on  the  care  with  wliich  the  . 
canals  and  dams  arc  regulated,  so  it  is  in  Central 
Asia,  only  the  object  of  the  care  is  exactly  the  re- 
verse. In  Holland  the  water  has  to  be  removed  ; 
in  Turkistan  it  has  to  be  brought  on  to  the  land. 
This  fact  in  itself  v-ill  show  us  that  the  inhabitants 
of  Ceiitr.al  Asia  must  consist  of  other  classes 
besides  the  wild  hordes  of  depredators  of  whom 
we  chiefly  hear.  Without  the  constant  industry  J; 
of  a numerous  and  laborious  peas.antry,  the  country  ' 
must  have  become  waste  in  a very  few  years.  1 
This  is  more  csiiecially  the  case  in  Eastern  ' 
Turkistan,  where  the  rainfall  does  not  exceed  a 
few  inches  in  the  year,  .and  where  the  rivers  de-  , 
scending  from  the  snows  of  the  Pamh-  moimtains  ,, 
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supply  a perfect  network  of  canals.  I have  often 
seen  three  or  more  artificial  water-courses  cross- 
ing one  another  at  different  levels  to  supply 
different  fields,  and  the  cultivators  are  even 
acquainted  (in  an  empirical  manner  probably) 
with  the  syphon  principle,  by  which  they  make 
the  waters  of  a canal  descend  under  a roadway 
and  rise  up  again  to  the  same  level  on  the  other 
side. 

If  there  is  any  exception  in  Central  Asia  to  this 
ride  of  natural  sterility  overcome  by  human  in- 
dustry, it  is  in  Badakhshan  and  Andijan,  or  the 
countries  near  the  head  of  the  Oxus  and  Jaxartes. 
Here  the  vast  mountain  ranges  attract  the  clouds, 
which  reach  them  chiefly  from  the  west,  and  compel 
them  to  discharge  the  waters  with  which  they  arc 
laden,  and  which  from  this  high  natural  reservoir 
are  conducted  east  and  west  by  the  rivers  to 
fertdise,  or  rather  to  create,  the  countries  on  each 
side.  Thus  the  western  flanks  of  these  mountains 
are  blessed  by  frequent  showers,  and  enjoy  a 
natural  beauty  and  fertility  which  has  been  ex- 
tolled by  all  travellers.  Mai’co  Polo  and  Capt. 
Wood  are  loud  in  their  praises,  and  an  Afghan 
merchant  expressed  the  same  fact  to  me  by 
saying: — “Beautiful  is  Hindostan,  beautiful  is 
Iran,  beautiful  is  London  (I  suppose  in  compli- 
ment to  my  nationality),  but  the  most  lovely  of 
all  is  Badakhshan.” 

It  seems  probable  that  those  provinces  may  have 
for  us  Europeans  an  earlier  and  a stronger  interest 
than  that  which  they  have  lately  acquired  as  being 
debatable  land  betwixt  India  and  Russia.  For 
certain  facts  go  to  show  that  they  form  the 
original  centre  of  dispersion  of  the  great  Indo- 
Geriuanic  race,  or  at  any  rate  of  its  Eastern 
branch.  The  further  back  we  trace  the  migrations 
of  the  Hindus  and  Persians,  the  nearer,  in  both 
cases,  do  we  get  to  the  western  slopes  of  the 
Pamir  Mountains  ; and  the  further  back  we  trace 
their  now  divergent  languages,  the  nearer  do  they 
approach  to  one  another,  till  they  at  last  point  to 
the  existence  of  some  mother  tongue  from  which 
both  forms  must  have  sprung.  But  in  this  vary 
region,  where  we  had  lost  the  traces  of  the  early 
Hindus  and  Persians  through  the  haze  of  an- 
tiquity, we  now  find  ancient  and  broken  tribes 
living  in  secluded  valleys  (the  common  retreat 
of  aboriginal  races),  and  spealdng  dialects  which, 
as  far  as  can  be  judged  by  scanty  vocabularies, 
partake  almost  as  much  of  the  Indian  as  of  the 
Persian  characteristics.  The  latter  prevail 
most  in  Wakhan,  Shighnan,  &c.,  petty  hill-states 
on  the  Upper  Oxus,  and  the  former  among  the 
Hard  tribes  south  of  the  Indian  watershed. 

It  may  be  conceived  what  a vast  field  of  inquiry 
and  of  interest  these  facts  open  up  in  these  regions, 
compared  ivith  which  the  temporary  interest  of 
the  boundary  question  is  as  nothing 

But  we  must  now  come  to  the  main  population 
of  Eastern  Turkistan,  which  consists  of  two  great 
divisions,  the  wandering  and  the  settled.  The 
former  occupy  the  whole  of  the  western  and 
northern  mountains,  and  of  the  valleys  leading 
from  them,  where  they  wander  about  with  then- 
cattle.  So  little  is  the  old  nomad  spirit  extinct 
among  them,  that  the  chief  of  one  of  the  small 
Kirghiz  tribes  with  whom  I came  in  contact  told 
me  seriously  that  he  had  been  in  communication 
with  his  brethren  of  the  main  horde  in  the  Alai 


steppe,  and  that  they  had  been  so  inconvenienced 
andstraightenedin their  present  pastures,  thatif  the 
English  would  only  give  the  word  they  would 
move  do-wn  in  their  thousands  with  their  families, 
their  tents,  and  their  cattle,  and  nomadise  in 
British  temtory.  Of  course  I begged  him  not 
to  think  of  it,  as  we  should  not  be  at  all  anxious 
to  receive  such  numerous  guests.  Their  religion 
(though  they  are  nominally  Mussulmans)  and 
civilisation  are  both  of  a very  primitive  nature. 
They  chiefly  trade  by  barter.  One  of  them,  after 
exaniining  carefully  a new  “Henry”  Express  rifle  in 
my  possession,  gravely  bid  me  17  head  of  cattle  for 
it — of  the  long-haired  breed  called  “ yaks.”  But 
even  under  these  conditions  the  native  traders 
make  a considerable  profit  in  the  commerce  with 
these  nomads,  who  are  all  dressed  in  outer  clothing 
made  of  a mixture  of  silk  and  cotton  of  bi-illiant 
patterns.  The  Kirghiz  are  replaced  further  east, 
beyond  Karashahr,  by  tribes  of  the  same  race,  but 
of  Shaman  or  Buddhist  faith,  whom  then-  neigh- 
I hours  call  Kalmaks.  The  mightiest  chief  of  these 
I tribes  is  a woman,  who  is  said  to  be  very  rich. 

I She  wears  such  a number  of  gold  ornaments  in  her 
hair  that  she  has  to  be  always  followed  by  two  pages 
to  support  the  weight.  This  Queen  of  the  Kalmaks 
lately  made  an  offer  of  marriage  to  her  ally,  or 
suzerain,  the  King  of  Eastern  Turkistan,  wliich  he 
refused  on  account  of  her  religion.  It  is  said  that 
this  has  caused  a considerable  coolness  between 
the  two  powers,  and  that  the  Kalmaks  generally 
espouse  the  quarrel  of  their  Queen.  However, 
their  interests  are  too  much  bound  up  with  Eastern 
Turldstan  to  allow  of  a permanent  estrangement 
from  such  a cause. 

That  these  rich  nomads,  however,  would  be  no 
bad  customers  of  ours  is  shown  by  a proverb 
current  m Central  Asia,  “ Give  the  Kalmak  cotton- 
cloth,  and  the  Chinaman  soft  words,”  viz.,  what 
each  has  the  greatest  desire  for. 

If  this  is  the  case  with  the  wandering  tribes, 
much  more  is  it  so  with  the  settled  inhabitants, 
with  their  large  cities,  their  numerous  trades, 
their  highlydeveloped  agriculture,  their  productive 
country,  and,  above  all,  their  mercantile  energy, 
which,  from  the  e<arliest  times,  has  led  the  inhabit- 
ants of  these  regions  to  confront  every  difficulty 
and  danger  of  the  most  distant  j ourueys  in  pursuit 
of  gain. 

The  following  will  show  the  amount  of  life 
and  prosperity  which  I found  prevailing  amongst 
a j)eople  whom  we,  if  we  have  thought  of  them 
at  all,  have  been  accustomed  to  look  upon  as 
wild  and  uncouth  barbarians,  driven  by  the  poverty 
of  their  own  barren  steppes  into  constant  inroads 
on  their  more  civilised  neighbours. 

Once  past  the  band  of  desert  (varying  from  10 
to  20  miles  in  width)  which  slopes  down  from  the 
foot  of  the  mountains,  the  traveller  enters  a culti- 
vated country,  where  in  spring — as  I saw  it  on  my 
return — a broad  sea  of  green  wheat  stretches  right 
and  left,  running  into  little  bays  and  arms  between 
the  scattered  farmhouses  and  hamlets,  each 
surrounded  by  its  orchard  in  full  lilossom.  So 
numerous  are  these  orchards  that  they  close  the 
view  a few  hundred  yards  from  the  eye.  The 
productions  are  nearly  the  same  as  those  of  Cash- 
mere.  Apj)les,  pears,  ajjricots,  peaches,  mulberries, 
walnuts,  melons,  and  even  grapes,  grow  to  perfec- 
tion (the  vines  being  buried  in  winter  on  account 
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of  the  frost);  while  the  chief  crops  are  wheat, 
barley,  Indian  corn,  and  lucerne,  which  two  latter 
are  the  universal  feed  of  the  horses.  Cotton,  flax, 
and  hemp  are  also  much  cultivated,  though  neither 
of  the  latter  for  their  fibre. 

The  roads  are  often  crowded  with  people.  I left 
the  town  of  Kargalik  on  the  morning  of  the 
weekly  market,  which  is  held  in  every  village  and 
town  of  Turkistan,  The  country  people  were 
flocking  in  from  all  directions,  bringing  the  pro- 
duce of  their  farms  for  sale.  There  was  hardly 
one  of  all  the  multitude  that  was  not  mounted, 
even  though  it  were  upon  a donkey.  Eosy-cheeked 
farmers’  wives  and  daughters,  sometimes  two  on  a 
horse,  or  moimted  behind  their  husdands  or  fathers, 
and  carrying  their  baskets  of  eggs  or  of  butter : 
boys  driving  their  files  of  donkeys,  and  always 
riding  on  the  hindmost ; farm-servants,  taking  in 
horses  or  cows  for  sale ; merchants,  wdth  bales  of 
goods  ; covered  carts,  with  one  horse  in  the  shafts  and 
two  or  three  abreast  as  leaders  ; beggars  with  their 
tall  caps  and  with  calabashes  by  their  side  (even 
they  often  beg  on  horseback ! ) ; all  these  poured  past 
us  in  a continuous  stream  for  several  miles.  Then 
the  crowd  on  the  road  began  to  get  less  dense,  but 
we  could  still  see  parties  of  people  in  single  file 
converging  along  bye-paths  towards  the  road. 
Now,  all  this  population  is  supported  on  land 
which  but  for  artificial  watering  would  be  a bare 
desert.  Many  of  the  rivers  are  absolutely  drained 
of  their  water  for  the  benefit  of  the  thirsty  fields, 
even  before  reaching  the  great  Desert,  which 
would,  at  any  rate,  engulf  them.  Canals  are  the 
life  of  the  country,  and  are  felt  to  be  so  important 
that  even  the  ruler  himself,  Yakoob  Beg,  was, 
during  my  stay  at  Kashgar,  engaged  personally  in 
the  construction  of  one.  He  used  to  visit  it  daily, 
working  often  with  his  own  hands  at  the  excava- 
tion, to  encourage  his  soldiers  who  were  employed 
at  the  work.  His  care  is  not  confined  to  canals  ; 
new  roads  are  being  made  and  bridges  erected  by 
his  orders  ; rest-houses  for  travellers  and  wells  in 
the  desert  are  being  constructed.  Almost  all  these 
works  are  being  carried  out  by  the  troops,  whom  he 
keeps  well  paid  and  moderately  employed,  thus 
turning  into  a channel  of  public  utility  those  rest- 
less energies  which  formerly  found  vent  in  constant 
insurrections  against  the  Chinese,  and  undid  the 
labours  of  the  industrious  classes  whom  they  now 
assist. 

I must  say  I brought  away  with  me,  from  a 
seven  months’  residence  among  the  people  of 
Turkistan,  a far  more  favourable  idea  of  their 
character  than  I had  arrived  with.  The  lower 
classes  are  contented,  industrious,  and  friendly 
to  strangers.  Their  kind-heartedness  was  testified 
to  by  an  unfortunate  Indian  who  liad  been  captured 
with  his  companions  by  some  savage  tribes  on  the 
confines  of  Cashmir,  and  brought  over  by 
Badakhshee  slave-merchants  for  sale  in  Yarkand. 
After  describing  the  hardsliips  and  brutalities  that 
ho  had  suffered  from  his  masters  on  the  road,  he 
grew  quite  pathetic  in  his  account  of  the  kindness 
he  had  received  from  the  peasants  at  whose  houses 
they  put  up  when  once  they  entered  Turkistan. 
The  good-natured  farmers’  wives  would  bring  him 
out  warm  food,  most  grateful  to  one  wlio  had  been 
half-starved  for  many  weeks ; while  the  children 
smuggled  out  blankets  to  wrap  himself  in,  which, 
however,  the  slave-merchants  would  sometimes 


discover  and  deprive  him  of.  Finally,  on  reaching 
Yarkand,  he  was  released  by  the  governor  and 
taken  into  the  King’s  service. 

Nor  are  the  upper  classes  entitled  to  a less 
favourable  verdict.  Though,  of  course,  tinctured  • 
with  a little  oriental  duplicity,  yet,  socially,  no  one 
can  be  more  pleasant.  The  Envoy  who  has  just 
arrived  in  Calcutta,  and  who  is  an  old  friend  of 
mine,  is  a type  of  an  agreeable,  gentlemanly,  well- 
educated  man  ; a firm  believer  in  his  own  religion 
(indeed,  he  is  considered  rather  a holy  man),  but 
perfectly  tolerant  to  other  people’s  faith. 

The  abolition  of  the  slave-trade,  should  secure 
the  sympathy  of  Englishmen  with  a native  Asiatic 
power  which,  entirely  without  pressure  from 
without,  and  solely  in  obedience  to  its  own  notions  , 
of  right  and  wrong,  has  taken  a step  similar  to  that 
which  is  reckoned  one  of  the  chief  triumphs  of 
Christianity  in  the  19th  century.  During  the 
Chinese  rule,  there  were  open  markets  in  all  the 
towns  of  Eastern  Turkistan  where  male  or  female 
slaves  were  exhibited  for  sale  like  cattle.  One  of 
the  first  acts  of  the  present  ruler,  the  Atalik  Ghazi, 
was  to  close  these  markets.  It  is  true  there  arc 
still  domestic  slaves  in  many  households,  but  theirs 
is  a very  mitigated  kind  of  servitude,  and  it  was 
long  before  I could  discover  which  were  the  slaves 
and  which  were  the  free  servants,  so  similar  was 
their  treatment.  The  regular  trade,  however, 
with  all  the  horrors  that  are  necessary  to  supply 
it,  is  done  away  with. 

The  security  of  life  and  property  is  very  re- 
markable for  an  Eastern  State.  When  I first  went 
there  I thought  it  necessary  to  be  constantly  armed 
and  accompanied  by  armed  servants.  The  second 
time  I did  not  even  carry  a revolver.  Eich  cara- 
vans are  met  on  the  roads,  attended  by  two  or 
three  unarmed  men.  One  only  theft  occurred  to 
my  party,  and  that  was  of  a thermometer  which  I 
had  left  outside  attached  to  a tree,  and  it  was 
restored  as  soon  as  I inquired  for  it. 

Altogether  the  hospitality  of  the  Toorkis  and 
their  kind  treatment  of  a stranger  like  me,  who 
came  among  them  without  any  claim  whatever 
on  them,  render  me  disinclined  to  accept  blindly 
the  very  unfavourable  accounts  which  the  Eussians 
give  us  of  the  same  people,  whom  they  choose  to 
stigmatise  as  impracticable  barbarians.  It  is  a ^1: 
case  of  the  lion  painted  by  the  man.  That  the 
Central  Asiatics  hold  a different  view  of  their  re-  Ij; 
lations  with  their  neighbours  is  shown  by  the 
following  little  allegory,  which  was  told  me  in  fl! 
Yarkand,  and  which  may  be  called  the  native  view  tj. 
of  the  Central  Asian  question  : — J " 

One  day  while  the  Archangel  Gabriel  was  keep-  2,i 
ing  the  gate  of  Heaven,  a man  presented  himself  j|) 
for  admission.  “ Who  are  you  ?”  inquired  Gabriel.  II 
“ I am  a Eussian,”  he  replied,  “ and  desire  to  pre-  .• ! 
sent  myself  before  the  throne  of  Allah.”  On  being  t 
admitted  he  bowed  himself  down  and  said,  “ Oh,  f 
Allah,  we  Eussians  are  the  only  people  that  honour  I 
thee  in  the  right  way,  therefore  give  us  the  I 
dominion  of  the  whole  earth,  that  we  may  make  I 
all  serve  thee  aright.”  Allah  replied,  “Have  you  ,f  j 
not  already  your  vast  empire,  which  I have  given  | 
you  ? What  have  you  to  do  with  more  f Go  thy  I 
way.”  In  like  manner  the  Englishman  came,  and  | 

begged  for  universal  rule.  But  Allah  replied  to  jj 

him,  “Have  you  not  your  ships  and  your  gvms,  • 
with  which  you  rule  the  entire  seas  ? Go,  and  F 
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enjoy  what  is  already  yours.”  Similar  answers 
were  given  to  representatives  of  France,  China, 
&c.  Last  of  all  came  the  Toork  (or  Tartar  of 
Central  Asia)  and  prostrated  himself  in  sdenoe 
before  the  throne.  Allah  raised  him  up  and  said, 
“ You,  poor  fellow,  have  neither  empire  nor 
wealth,  nor  cleverness ; you  are  a prey  to  the 
stronger.”  Then,  turning  to  the  Archangel 
Gabriel,  Allah  said,  ‘ ‘ Hero  let  him  rest,  in  the 
shadow  of  my  throne.” 

This  claim  to  the  character  of  injured  innocence 
probably  as  little  represents  the  entire  facts  as  do 
the  views  of  their  ojaponents.  But  it  is  at  least 
useful  to  have  the  one  to  aid  us  in  correcting  the 
■others.  As  yet  we  have  never  heard  more  than 
one  side  of  the  question.  It  would  be  strange  if  it 
did  not  contain  some  exaggeration. 

We  are  often  told  now  that  the  only  way  in 
which  Central  Asia  can  become  civilised  and 
opened  out  to  the  rest  of  the  world  is  by  the 
means  of  Russian  conquest.  Without  trenching  on 
such  ground,  we  may  inquire  whether  the  character 
of  the  present  rule,  at  least  in  Eastern  Tmkistan, 
holds  out  any  liox^e  of  success  by  more  peaceable 
means. 

That  country  was  ten  years  ago  rescued  from 
the  icy  grasp  of  Chinese  isolation,  which  had 
been  on  it  for  a centiu’y.  In  1864  it  freed  itself 
from  this  foreign  paralysing  yoke,  and  ha.s  since 
embarlced  in  a career  of  progress  under  a ruler, 
the  Atahk-Gliazee,  who  has  produced  the  most 
perfect  internal  order  and  security,  while  trying 
to  cultivate  friendship  with  his  neighbours. 
Unlike  his  Chinese  predecessors,  who  employed 
their  power  in  keepmg  the  country  secluded  from 
intercourse  with  all  other  nations,  the  j)resent 
Ruler  has  already  sent  do^vn  three  several  Envoys 
to  invite  us  to  visit  his  country  ; and  these  advances 
have  been  suitably  received  by  us.  If  we  inquii-e  ^ 
into  the  immediate  cause  of  these  overtures  on  his 
part,  we  must  ascribe  them  in  a great  measure  to  ! 
the  effect  produced  in  Central  Asia  by  Lord  Mayo’s 
grand  reception  of  the  Amir  Sher  Aii  at  Umballa. 
The  Afghans  are  much  looked  up  to  all  over  those  ! 
regions  as  a military  nation,  and  the  fact  that  their 
King  had  shown  sufficient  confidence  m the  Eng- 
lish to  leave  his  own  kingdom  and  visit  tlie  Viceroy 
in  the  interior  of  India,  had  a most  striking  effect 
on  other  native  potentates,  and  at  once  opened 
their  hearts  to  us.  That  Sher  Ali  should  have 
gone  at  all  was  strange,  but  that  he  should  re- 
turn safely  mthout  the  English  taking  any  ad- 
vantag'e  of  his  position,  this  at  once  proved  us  to 
be  quite  imique  in  our  magnanimity.  A few 
months  after  the  news  reached  Kashghar,  the  first 
Envoy  ever  sent  from  Eastern  Turkistan  to  India 
appeared  on  the  scene.  Other  predisposing  causes 
there  may  have  been,  but  it  was  this  (the  visit  of 
Sher  Ali  to  Lord  Mayo)  that  broke  the  ice. 

I cannot  here  forbear  referring  to  the  favourable 
effect  on  our  Mussulman  fellow-subjects  in  India 
produced  by  the  sight  of  all  these  Envoys  coming 
from  independent  princes  of  Islam  to  court  the  friend- 
ship of  oiu’  Viceroy.  The  Mussrdman  Idngdoms  of 
Central  Asia,  with  Bokhara  at  then-  head,  are 
looked  upon  jjroverbially  as  “ the  strength  of  Islam 
and  of  the  faith ; ” and  their  conduct  towards  us 
will  have  no  small  effect  in  influencing  the 
opinions  of  their-  co-religionists  in  India 

But  to  resume,  it  may  be  asked  what  are  the 


prospects  of  profitable  intercourse  with  the  people 
of  Central  Asia  ? What  are  their  wants,  and  can 
they  afford  to  pay  us  for  suplying  them  ? 

Their  wants  are  precisely  those  which  our  English 
manufacturers  can  best  supply  — piece  goods  of 
all  kinds,  chiefly  cotton,  but  also  woollen  and 
mixed  fabrics,  to  take  the  place  of  the  coarse 
silken  stuffs  which  they  manufacture  for  them- 
selves. 

Tea  from  our  Indian  plantations  and  from  China 
is  in  great  demand,  being  a necessity  of  life  with 
that  nation. 

Judging  from  what  I have  seen  of  their  habits 
of  life,  I should  say  the  inhabitants  of  Central 
Asia  would  consume  more  cotton  goods  and  tea 
than  an  equal  number  of  any  average  European 
population,  while  their  ability  to  pay  for  them  is 
vouched  for  by  the  possession  of  gold  mines,  which 
have  been  worked  here  from  the  highest  antiquity, 
and  by  an  extensive  production  of  silk,  which 
might  be  utilised  in  Europe  either  in  the  cocoon 
or  in  the  reeled  state.  The  finest  of  all  wool,  that 
of  which  the  Cashmere  shawls  are  made,  is  j>ro- 
duced  m quantities  on  their  hill  pastm-es.  All 
these  are  light  goods  (in  comparison  with  their 
value),  and  well  adajjted,  therefore,  for  land 
transjjort.  I have  only  enumerated  a few  of  their 
chief  articles,  but  the  full  list  is  a long  one. 

Now,  it  is  not  only  the  S(‘ttled  people  of  Eastern 
Turkistan  with  whom  we  should  deal.  The  fabrics 
would  be  disseminated  through  all  the  wandering 
tiibes  up  to  the  Great  Wall  of  China,  and  into  the 
western  provinces  of  the  Celestial  Empire,  which 
are  cut  off  from  the  trade  of  the  coast  by  political 
convulsions.  The  Russians,  who  have  studied  the 
question  more  than  we  have,  talk  of  a trade 
capable  of  a vast  mcrease  over  £5,000,000  sterling 
(the  annual  amount  ascribed  to  their  Tashkond 
trade  five  years  ago),  and  also  of  a population  of 
60,000,000,  whose  wants  could  be  suj>plied  through 
the  Kashghar  market.  We  have  at  present  no 
means  of  testing  the  correctness  of  these  figures, 
but  the  efforts  made  by  Russia  to  secure  this 
market  show  the  value  she  attaches  to  it.  Now,  it 
is  certain  that  whatever  natural  advantages  Russia 
possesses  in  this  respect,  England  enjoys  more. 
We  can  produce  cheaper  goods,  and  we  can  carry 
them  chea.per  to  market.  Our  railways  take  us  to 
within  400  miles  of  Yarkand,  while  the  terminus 
of  Russian  cheajD  carriage  is  on  the  Caspian,  a 
thousand  miles  off.  The  cost  of  transiDort  is  20 
j)er  cent,  less  from  England  than  from  Russia  into 
Eastern  Turkistan. 

Now,  even  before  the  conclusion  of  the  Com- 
mercial Treaty  with  Russia,  the  population  of 
Kashghar  was  almost  entirely  clothed  in  cotton 
goods  from  that  country;  but  samples  of  their 
cotton  goods  which  I brought  back  with  me  are 
recognised  in  many  instances  as  being  of  English 


make. 


If,  then,  our  English  fabrics  can  bear  the  extra 
charges  of  being  imported  first  into  Russia,  pajdng 
also  tlie  Rirssian  customs,  and  the  profits  of  Russian 
middlemen,  and  then  of  being  re-exported  to 
Central  Asia  at  a cost  of  transport  in  this  section 
of  the  journey  alone  of  20  per  cent,  in  excess  of  the 
whole  expense  of  taking  them  out  direct  from 
England,  how  much  greater  would  be  the  demand 
if  we  undertook  this  direct  trade  ourselves,  and 
landed  them  in  Central  Asia  free  from  all  tlieso 
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extra  charges.  A difference  of  20  or  30  per  cent,  in 
the  price  would  bring  our  goods  within  the  reach 
of  millions  of  customers,  who  could  not  otherwise 
afford  them.  It  is,  therefore,  obviously  our  interest 
to  deal  directly  with  Central  Asia  instead  of  through 
Russian  hands.  But,  moreover,  it  can  never  be 
supposed  that  the  Russians  will  content  themselves 
with  the  role  of  disseminators  of  English  fabrics. 
It  has  been  calculated  that  the  Russian  public  is 
taxed  10,000,000  of  silver  roubles  annually  in  the 
price  of  their  tea  for  the  benefit  of  their  manu- 
facturers of  piece-goods,  which  can  only  be  sold  to 
the  Chinese  at  this  vastsacrifi.ee.  Now  it  is  incon- 
ceivable that  Russia  should  tax  herself  at  this  rate 
to  promote  the  growth  of  her  manufactures,  and 
yet  allow  the  market  of  Central  Asia  to  be  flooded 
with  English  goods  through  the  hands  of  her  own 
merchants.  These  fabrics  are  merely  used  to  try 
the  taste  of  their  customers,  and  are  then  imitated 
at  Moscow.  In  point  of  fact  we  know  that  English 
goods  are  strictly  excluded  from  the  provinces 
lately  conquered  by  Russia,  and  are  subject  to 
differential  duties  wherever  her  influence  extends. 
How,  then,  can  we  delude  ourselves  into  the  idea 
that  Central  Asia  will  be  opened  up  to  our  com- 
merce by  the  effoi-ts  of  Russia,  and  that  we  have 
nothing  to  do  but  to  stand  by  and  profit  by  them  ? 
Yet  this  was  a theory  propounded  with  the 
greatest  air  of  conviction  in  some  of  the  papers 
only  a few  months  ago. 

It  is  evident  that  if  anything  of  this  kind  is  done 
for  us  it  will  be  done  by  ourselves.  And  it  should 
be  done  quickly,  or  we  may  find  ourselves  fore- 
stalled. We  all  know  the  story  of  the  elephant, 
which  pushes  before  it  a huge  log  to  try  the 
ground  before  venturing  on  it  himself.  So  Russia 
pushes  forward  her  protection  tariff  in  advance  of 
her  own  movements.  Already  she  has  got  her 
Commercial  Treaty.  The  next  thing,  judging 
by  the  past,  will  be  the  establishment  of 
differential  duties  in  favour  of  her  products,  to 
be  followed,  as  her  influence  extends,  by  the 
prohibition  of  EngUsh  manufactures  in  the 
Yarkand  market.  Add  to  this  the  energy  of  her 
merchants,  who  are  always  ready  to  incur  every 
risk  to  secure  a new  market.  In  two  years’  time 
there  might  be  no  room  left  for  English  commerce  in 
the  last  important  region  of  Central  Asia  which  is 
still  open  to  us.  Here  is  no  question  of  military 
demonstrations  or  of  costly  worksto  be  undertaken. 
Where,  as  in  Eastern  Turkistan,  we  are  assured  of 
the  existence  of  a vast  substratum  of  peaceful  and 
industrious  inhabitants,  with  a Chief  who  has  both 
the  prudence  and  the  power  to  keep  in  check  the 
turbulent  classes,  the  true  policy  of  neighbours 
would  seem  to  be  that  on  which  we  have  already 
entered;  viz.,  to  add  to  the  importance  and  in- 
fluence of  the  well-disposed  portion  of  the  popula- 
tion by  encouraging  them  in  a lucrative  trade  with 
our  own  people.  The  moment  is  most  opportune 
for  action.  The  icy  hold  of  Chinese  exclusion, 
which  has  been  on  the  country  for  a centimy,  has 
relaxed,  and  the  fiery  grasp  of  Russian  monopoly 
has  not  yet  closed  upon  it.  The  King  and  his 
people  are  prepared  to  welcome  us.  They  have 
not  the  traditions  of  former  enmity  to  overcome, 
like  the  Afghans.  All  depends  on  the  next  year 
or  two.  Of  the  two  great  powers  which  adjoin 
Eastern  Turkistan  one  has  made  herself  a name 
for  continual  advances  southward  and  eastward. 


while  we  are  knovm  as  a power  that  has  reached 
its  proper  boundaries,  and  whose  motive  for 
desiring  intercourse  with  our  neighbours  cannot 
be  one  of  aggression.  They  are  thus  throvm  into 
our  arms,  and  it  is  in  our  power  to  welcome  them, 
and  open  up  their  country  not  only  for  ourselves 
but  for  all  Europe. 

This  we  can  do  in  no  spirit  of  jealousy  of  any 
other  Power.  The  advantages  gained  by  us  would 
be  gained  for  civilisation  generally.  Germany 
and  other  nations  of  Europe  are  already  interested 
in  the  trade,  and  our  method  certainly  contrasts 
favourably  with  that  of  our  northern  friends, 
whose  way  of  opening  up  Central  Asia  seems  to 
be  to  close  it  against  all  commerce  but  their  own. 


DISCUSSION. 

Sir  Louis  Mallet,  C.B.,  said  the  subject  which  Mr.  Shaw 
had  drawn  their  attention  to  was,  in  its  commercial  aspects, 
one  that  must  have  recommended  itself  to  their  judg- 
ments, and  he  could  only  enforce  in  the  strongest  way 
the  arguments  he  had  used,  and  express  the  hope  that 
public  opinion  in  England  would  support  any  efforts 
made  in  the  direction  this  paper  indicated.  There 
seemed  to  be  some  hope,  from  the  reports  in  the  news- 
papers, that  the  envoy  from  Yarkand  had  been  received 
at  Calcutta,  and  that  negotiations  might  lead,  at  no 
distant  time,  to  very  favourable  results.  He  had  been 
very  much  surprised,  as  he  thought  many  of  the  members 
present  must  have  been,  at  some  of  the  facts  which  Mr. 
Shaw  had  brought  to  their  notice  ; and  he  certainly  was 
not  prepared  to  receive  such  a picture  of  the  civilisation 
which  existed  as  Mr.  Shaw  had  painted.  Quite  enough, 
however,  had  been  told  them  to  make  them  feel  that 
there  was  no  better  way  in  which  their  efforts  could  be 
directed,  to  ward  off  those  political  dangers  which  some 
of  them  were  too  apt  to  apprehend  from  that  quarter, 
than  to  promote  peaceful  intercourse  with  our  neigh- 
bours on  the  northern  frontier  of  India. 

Sir  Rutherford  Alcock,  E.C.B.,  said  he  had  no  special 
information  to  offer  on  Central  Asia.  His  attention  had 
been  directed  to  it  simply  because  the  Chinese  Empire 
was  a part  of  it.  He  believed  that  a large  commerce 
might  be  established  with  Central  Asia,  which  we  might 
compete  for  if  the  difficulties  with  our  nearest  neighbours 
as  to  transit  could  only  be  got  over.  Nepaul,  which 
was  more  or  less  under  the  control  of  China — less, 
perhaps,  rather  than  more — whenever  there  was  any  j| 
attempt  to  open  the  road,  always  put  forward  the  Chinese 
authorities  as  being  opposed  to  it.  Until  the  last  great 
insurrection  they  might  have  been  under  some  sort  of 
objection ; but  he  believed  it  was  mere  pretence  now,  and 
that  it  would  only  require  a decided  effort  of  the  British 
Government  for  Nepaul  to  give  way,  the  pretext  being 
removed.  He  sincerely  hoped  that,  now  attention  had 
been  drawn  to  the  subject,  we  should  not  allow  that 
country  further  to  oppose,  and  compel  the  traveller  to 
go  through  hill  tribes  of  semi-barbarians,  and  other 
wild  nomad  tribes,  before  he  could  ever  reach  the 
fertile  valley  spoken  of.  The  immediate  result  of  all  ! 
the  attention  which  had  been  directed  to  this  subject  | 
svould  be,  he  hoped,  to  cause  Her  Majesty’s  government  : 
to  see  the  propriety  of  opening  up  Central  Asia. 

Mr.  Eastwick,  C.B.,  M.P,,  thought  it  should  be  for- 
gotten what  dreadful  revolutions  and  frightful  massacres 
had  taken  place  in  that  country  very  lately.  The  head 
of  Bchliigenweit  was  placed  on  the  top  of  a pyramid  of  i 
heads  in  that  very  city,  and  at  Kulja,  not  very  long  ago,  l 
there  was  a most  bloody  insurrection,  succeeded  by 
a most  frightful  internecine  combat,  alter  which,  when 
almost  the  whole  population  had  disappeared,  in  came  i 
Russia  and  occupied  it.  He  fancied  Kulja  and  the  ' 
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I whole  of  that  valley  belonged  to  Tungaria.  He  would 
I like  to  ask  Mr.  Shaw  whether  the  Kalmaks,  who  crossed 
1 in  1781,  and  were  pursued  by  the  Kussian  general  and 
almost  exterminated  by  him  and  by  the  Kookhas,  but 
who,  nevertheless,  did  cross  over  and  enter  into  the 
Chinese  territory,  were  not  beaten  near  there  ? It  was 
known  that  the  Kalmaks  came  in  after  the  late  insur- 
rection to  assist  the  Chinese,  but  were  driven  back  and 
slaughtered  by  the  Mahomedan  rebels.  The  reason 
he  mentioned  this,  was  to  point  out  how  much  the 
happiness  of  the  people  depended  upon  who  was  the 
ruler.  No  doubt  the  Atalik  Ghazee  had  displayed 
wonderful  power  for  government  since  the  day  he  de- 
fended a fort  on  the  Jaxartes  against  the  llussians.  He 
had  reduced  the  whole  country  to  peace;  and  if  his  rule 
should  continue,  there  was  every  probability  of  a most 
important  trade  being  commenced  with  his  country. 
But  what  would  be  the  case  if  he  were  cut  ofi'  ? It  was 
only  necessary  to  recal  recent  events,  to  see  how  very 
brief  a tenure  of  ofSce  a ruler  had  in  those  parts, 
t That  being'  so,  it  was  of  immense  importance  that  he 
should  be  assisted  and  supported  on  the  throne  by  our 
friendly  alliance.  There  had  been  negociations  for  a 
treaty,  but  he  should  very  much  like  to  have  some 
I definite  statement  as  to  what  that  treaty  was,  and  how 
■ far  it  was  likely  to  be  supported. 

Mr.  Denison,  M.P.,  had  passed  some  four  years  of  his 
j career  in  the  town  of  Umritsur  ; and  he  would  like  to 
i'  know  if  it  were  true  that,  at  the  present  moment,  there 
' were  three  different  tariffs  in  Yarkand,  the  first  most 

. favourable  for  Mahomedans  and  Toorkis,  the  second  in 

i favour  of  the  Chinese,  and  the  third  in  favour  of  our- 
selves ? And  w'hether  it  was  true  that  Russia  had  suc- 
ceeded in  obtaining  the  most  favoured  nation  clause, 
that  was,  the  same  tariff  which  existed  for  the  Ma- 
homedans ? He  would  also  like  to  know  what  were  the 
i most  recent  arrangements  for  goods  in  transit  through 
' Cashmere,  and  whether  there  was  a transit  duty  which 
operated  as  a prohibition  ? 

Mr.  Frederick  Drew  said  two  or  three  years  ago  a 
treaty  was  made  between  the  government  of  India  and 
the  Rajah  of  Cashmere  in  regard  to  this  matter.  The 
routes  through  this  territor were  placed  under  two  Com- 
missioners, one  on  the  part  of  Cashmere,  and  one  on  the 
part  of  the  British  Government,  by  whom  all  disputes 
were  to  be  arranged.  Therefore,  as  regarded  the  inter- 
mediate country  of  Cashmere,  there  was  no  diflicult}^ 
Although  he  had  not  been  in  Turkistan,  yet,  having 
^ been  on  the  frontier,  he  had  very  gi-eat  pleasure  in 
bearing  his  testimony  to  the  exact  accuracy  of  Mr. 
Shaw’s  accounts.  The  discrepancy  between  the  peaceful 
characteristics  of  the  peasantry  and  the  massacres  which 
Mr.  Eastw’ick  had  spoken  of,  was  pi'obably  due  to  there 
' being  two  races  in  the  country.  The  real  race  of  Yarkand 
' was  peaceful,  but  there  was  also  a more  warlike  race,  which, 
although  not  bloodthirsty,  yet  had  not  much  regard  for 
human  life,  and,  in  a state  of  turbulence,  possibly  they 
did  not  keep  their  hands  from  doing  violence.  But  for 
Bome  years  past  they  had  been  quiet,  and  disturbance 
and  violence  were  a considerable  distance  away.  There- 
fore there  was  good  reason  to  hope  that  the  Atalik 
Ghazee’s  rule  would  consolidate  itself,  and  be  such  as  to 
lead  to  important  commercial  results.  As  to  the  amount 
of  trade  ■^\'hich  it  was  possible  to  develop  between  this 
country  and  Yarkand,  IMr.  Shaw  had  not  gone  much 
into  figures.  But  the  first  matter  of  consideration  was 
the  carriage.  The  immediate  country  between  the 
Punjab  and  Yarkand  was  very  barren  in  its  supply  of 
carriage,  and  of  grass  for  the  carriage  animals.  Although 
it  had  increased  of  late  years,  the  increase  could  not  go 
on  indefinite!}^  on  that  account ; but  they  had  not  reached 
the  limit  yet,  and  it  -swas  worth  while  doing  all  that 
could  be  done  to  cultivate  relations  with  Yarkand, 
and  to  improve  the  means  of  communication.  The 
best  plan  was  not  to  be  restricted  to  use  one  route.  There 
were  three  routes,  one  going  to  the  south  corner  of  the 


Pamir,  down  the  Chitral  valley.  There  was  only  ono 
small  power  at  the  head  of  the  valley  that  was  likely  to 
give  any  trouble,  aud  he  ought,  for  various  reasons,  to 
be  very  severely  dealt  with  if  he  did.  He  did  not  think 
very  much  was  to  be  done  with  envoys  who  came  from 
Yarkand,  as  they  werenot  entrusted  with  sufficient  powers. 
The  real  way  to  effect  anything  was  by  an  envoy  going 
from  this  side  to  Yarkand,  and,  being  thoroughly  trusted, 
as  our  envoys  were,  and  going  there  into  the  presence  of 
the  king,  he  would  be  able  to  make  terms  and  arrange 
a treaty  that  would  bring  about  important  results.  An 
embassy  was  sent  from  Calcutta  in  1870,  and  returned, 
for  sufficient  reasons,  without  having  accomplished  its 
purpose  ; and  for  this  country  not  to  repeat  it  would  be 
much  the  same  sort  of  thing  as  calling  on  a man  at  his 
house,  and  because  he  hapjpened  not  to  be  at  home,  taking 
offence  at  his  absence,  and  never  calling  again.  There- 
fore, if  any  good  was  to  be  done,  it  could  only  be  accom- 
plished by  the  government  sending  an  envoy  again;  and 
if  they  chose  the  right  man,  one  who  was  distinguished 
for  his  tact  and  prudence,  and  gave  him  the  necessary 
powers,  thero  was  every  reason  to  suppose  the  best 
results  would  ensue. 

Sir  George  Balfour,  K.C.B.,  remarked  that  an  officer 
with  whom  he  had  conversed  on  the  subject  spoke  in  the 
warmest  terms  of  the  country  and  the  climate,  but  not 
of  the  people.  ■ Mr.  Shaw’s  description  of  the  climate 
and  country  was  fully  borne  out  by  the  account  he 
received  from  that  officer.  A very  full  and  detailed 
description  of  the  entire  country  had  been  published 
in  an  admirable  work  written  by  the  late  Mr.  Inglis, 
and  from  this  book  he  was  sure  that  every 
Englishman  who  desired  to  know  anything  about  the 
counti'3^  would  gain  a vast  amount  of  information.  He 
had  hoard  Badakshan  spoken  of  as  if  it  were  a depend- 
ency of  the  Chinese  empire.  How  far  they  occupied  the 
country  he  had  not  been  able  to  make  out,  but  certainly 
the  Chinese  were  in  direct  communication  with  Badak- 
shan, and  there  obtained  those  green  stones  which  were 
used  to  indicate  the  degrees  of  rank  in  the  Chinese  empire. 

Major  Burn  gave  the  most  unqualified  support  to  all 
that  IMr.  Shaw  had  said.  He  was  in  Calcutta  at  the 
time  Mr.  Shaw  wrote  the  letters,  and  also  when  he 
returned,  bringing  with  him  all  his  things,  his  shawls, 
and  Manchester  goods.  Lord  Mayo  was  deeply  interested 
in  the  matter,  and  went  through  the  entire  narrative, 
for  he  was  most  anxious  to  encourage  the  trade  between 
India  and  Yarkand.  So  much  was  Lord  Mayo  inte- 
rested in  the  matter  that,  he  himself  calculated  the 
cost  of  transit  tlirough  the  difb-rent  routes,  arriving 
at  the  decision  of  which  Mr.  Shaw  had  told  them, 
that  goods  could  be  thrown  niueh  more  cheaply 
into  Yarkand  from  India  than  from  Russia.  On  the 
subject  of  sending  an  envoy,  he  might  say  it  was  not 
befitting  the  position  of  the  government  to  send  envoys 
anywhere  to  any  native  State  until  those  native  States 
had  themselves  first  sent  an  envoy  to  us;  but  as  soon  as. 
an  envoy  was  sent  to  the  government  from  Yarkand,  Lord 
Mayo  sent  one  of  his  most  trusted  civilians,  who  W'as 
accompanied  by  Mr.  Shaw^  himself,  to  return  the  visit. 
Whether  the  visit  was  successful  or  not  he  was  not 
prepared  to  say.  The  King  was  500  miles  off,  and 
was  not  likely  soon  to  return;  and  if  the  mission  had 
remained  there,  as  the  snow"  was  coming  down,  the 
English  envoy  would  have  been  imprisoned  for  five  or 
six  months,  and  this  was  not  considered  advisable.  Never- 
theless much  good  was  effected,  as  could  be  seen  by  the 
result,  and  now  the  government  had  received  two 
more  envoys,  and  every  encouragement  had  been  given 
them.  There  was  a great  deal  of  difficulty"  with  Cash- 
mere,  becauife  Cashmere  was  as  fond  of  trade  as  we 
ourselves,  and  they'  did  not  like  our  trade  to  go  through 
their  territory.  But  through  the  influence  of  the  late 
Viceroy,  the  Mah:irajah  of  Cashmere  actually"  did  away 
with  the  transit  duties,  and  goods  were  now  perfectly 
free  in  their  transit  from  Manchester  to  Yarkand,  and 
vice  versa. 
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Dr.  A.  Campbell  said — It  is  generally  believed  that  the 
Eussians  have  recently  concluded  a commercial  treaty  with 
the  Atalik  Ghazee  of  Yarkand  ; and  we  have  just  seen  an 
envoy  from  the  same  potentate  to  the  Governor- General 
has  arrived  in  Calcutta.  If  these  proceedings  should  lead 
to  the  conclusion  of  a commercial  treaty  with  Yakoob  Bey, 
or  to  placing  our  trade  by  any  other  means  with  Kashgilria 
on  a satisfactory  footing,  I would  submit  the  great 
importance  of  extending  our  efforts  to  attain  the  same 
end  further  east,  through  Thibet,  to  the  capital  of  Lassa  ; 
as,  under  present  circumstances,  we  are  completely  ex- 
cluded from  trade  with  that  country  ; and  in  the  event 
of  liussian  trade  and  political  influence  being  extended 
to  Thibet,  we  might  be  inconveniently  and  dangerously 
near,  for  the  peace  and  safety  of  Bengal,  in  the  event  of 
a quarrel  with  Russia,  on  the  Afghan  boundary,  or  any 
other  Central  Asian  question.  You  are  aware  that  our 
means  of  trading  with  Thibet  is  at  present  confined 
to  Ladak,  on  the  extreme  west,  where  we  have  an 
English  agent,  or  commissioner,  and  that  eastward  from 
our  Himalayan  province  of  Ivumaon,  to  the  eastern  ex- 
tremity of  Assam,  we  have  no  means  whatever  of  gain- 
ing access  for  our  trade,  and  this  we  owe  to  Chinese 
jealousy  and  e.xclusion,  intensified  by  our  immediate 
neighbours,  the  Nepaulese  and  the  Bhootanese,  whose  ter- 
ritories overhang  ours  for  an  extent  of  800  miles.  To 
remove  these  obstructions,  which  I am  most  glad  Sir 
R.  Alcock  has  remarked  upon,  to  our  trade  and  to 
friendly  intercourse  with  the  people  of  these  countries, 
is  surely  a very  important  work,  and  well  worthy  the  at- 
tention of  this  Society.  I shall  be  prepared  to  give  any 
further  information  on  this  subject  that  may  be  required, 
and  in  the  meantime  will  shortly  suggest  the  means 
which  should  be  adopted  to  further  the  ends  in  view  : — 
1st.  The  Indian  government  should  establish,  as  a 
principle,  in  its  future  relations  with  Nepaul,  the  necessity 
of  reciprocal  free  trade  along  the  whole  length  of  heu- 
Indian  frontier,  viz.,  from  Kumaon  to  Sikkim ; as  hitherto 
Nepaul  has  enjoyed  free  and  unrestricted  access  to  our 
Indian  territories,  from  every  point  of  her  territory, 
while  she  shuts  us  out  and  imposes  the  most  vexatious 
obstacles  by  levying  high  import  duties  on  all  our  imports 
from  India.  2nd.  That  we  should  claim  freedom  and 
protection  to  our  trade  through  Nepaul  to  the  frontier 
of  Thibet.  3rd.  That  we  should  obtain  freedom  and 
protection  to  our  trade  in  Thibet  from  the  Chinese 
government.  4th.  That  we  should  connect  the  East- 
Indian  railway  with  our  owm  territory  of  Darjeeling, 
and  open  a road  from  Darjeeling  through  Sikkim  to  the 
Thibet  frontier.  5th.  That  we  should  endeavour  to  re- 
move all  obstructions  to  our  trade  from  Bengal  and 
Assam  through  Bhootan.  After  the  arrangements  I pro- 
pose are  completed,  I do  not  see  why  we  should  not  go 
further  ahead  to  develop  our  commerce  with  Thibet, 
and  arrange  to  have  a British  consulate  at  Lassa.  Russian 
goods  are  to  be  found  in  the  bazaar  at  Lassa,  and  the 
Russians  are  fond  of  following  their  wares  in  this 
direction.  Our  English  and  Indian  goods  are  also  in 
great  request  there,  and  wo  may  as  well  send  them. 
I)r.  Campbell  concluded  by  saying  it  w^as  not  a thing  to 
be  done  in  a hurry.  But  having  had  an  experience  of 
thirty  years  he  could  say  that  a great  deal  could  be  done 
by  persistent  endeavours.  It  took  him  twenty  years  to 
get  access  through  Sikkim  to  the  Thibetan  frontier,  but 
that  access  was  ultimately  secured,  and  they  were  now 
free  to  make  roads  to  pass  right  up  from  Sikkim  into 
Thibet,  and  the  same  could  be  done  with  Nepaul.  It 
was  a very  fitting  occasion  to  take  the  matter  up. 

Mr.  Elandford  (Indian  Geological  Survey),  said  he  had 
been  very  lately  on  the  Sikkim  frontier,  and  there  was 
an  absolute  prohibition  of  the  import  of  tea.  Ho  had 
not  only  received  information  from  people  in  Sikkim, 
but  he  had  heard  that  an  offer  of  a present  of  Sikkim  tea 
was  refused  by  an  officer,  on  the  ground  that  he  was  not 
allowed  to  receive  it. 

Mr.  Shaw,  replying  to  the  various  questions  and  obser- 


vations that  had  been  made,  said  that  with  regard  to 
Nepaul  he  could  give  no  information.  As  to  the  character 
of  the  people  of  Turkistan,  and  their  murder  of 
Schlagenweit,  to  which  Mr.  Eastwick  had  alluded,  it  was 
true  there  was  a race  who  were  violent  and  warlike,  but 
there  was  also  a peaceable  and  orderly  population,  and  he 
desired  to  give  the  other  side  of  the  picture.  For  that 
murder  the  present  King  himself  had  made  a prolonged 
apology  to  him,  and  explained  that  it  had  not  been 
committed  by  him  or  his  people,  but  by  invaders  from 
Kokand,  who,  in  endeavouring  to  wrest  their  country 
from  the  Chinese,  committed  this  murder.  The  present 
rulers  had  nothing  whatever  to  do  with  it.  This  was 
the  only  reason,  he  said,  why  an  envoy  had  not  been  sent 
to  us,  as  he  feared  we  associated  his  people  with  it ; but 
having  seen  by  his  (Mr^ Shaw’s)  arrival  there  that  we 
bore  them  no  grudge,  he  would  send  an  envo}^  With 
regard  to  Tungaria,-  Kulja  was  a portion  of  it.  Tungaria 
was  an  obsolete  term  ; the  kingdom  was  broken  up 
entirely,  and  was  occupied  by  people  of  a different  race; 
they  might  be  called  the  Chinese  military.  The 
Kalmuks  were  the  same  as  those  who  were  pursued,  of 
whom  Mr.  Eastwick  spoke.  In  replying  to  the  remarks 
as  to  the  power  of  the  Atalik  Ghazee  to  carry  on 
his  dynasty,  he  said  the  great  weakness  of  all  Oriental 
dynasties  was  the  quarrels  amongst  the  descendants  of 
the  reigning  prince,  as  had  been  seen  in  the  case  of  the 
Ameer  of  Cabul.  There  was  no  room  for  any  fears  of  that 
kind  in  this  instance.  There  was  one  son,  who'  was  a 
chip  of  the  old  block,  and  was  absolutely  supreme.  The 
only  other  children  were  v^ery  much  younger,  and  he 
did  not  think  they  were  in  Kashgar  at  all.  As  to  the 
tariff  of  Yarkand,  it  was  small,  and  was  imposed  by  the 
Mussulman  law,  and  consisted  of  2|  per  cent.,  or 
one  in  forty  on  all  goods  of  true  believers  and  twice  that 
amount  on  non-believers.  But  they  were  very  easy 
in  levying  this ; and  if  a Hindoo  trader  put  in  a 
Mussulman  as  an  agent,  he  would  be  exempt  from  this 
double  tax.  The  carriage  was  the  great  difficulty,  but 
it  must  be  remembered  that  this  had  hitherto  been  con- 
fined to  mules  and  horses  ; but  by  the  recent  improve- 
ments in  the  roads,  the  route  to  Yarkand  had  been  made 
passable  by  camels,  and  they  could,  therefore,  employ 
those  animals  for  carriage.  Badakshan  tor  a very  long 
time  had  certainly  not  belonged  to  China.  It  was 
mentioned  by  Colonel  Yule,  in  his  edition  of  "Wood’s 
“ O.xus,”  that  the  Chinese  had  a sort  of  nominal  rule; 
and  the  stone,  to  which  allusion  had  been  made  by  Sir 
George  Balfour,  was  the  green  jade-stone  from  the 
quarries,  which  were  the  only  quarries  in  the  world 
w’hich  supplied  it. 

Mr.  Hyde  Clarke  hoped  the  important  proceedings  of 
that  evening  would  not  be  allowed  to  rest  without  some 
result,  and  that  the  Indian  Committee  would  bring  the 
matter  before  the  government,  in  order  that  the  several 
questions  might  be  amply  discussed.  "What  Mr.  Shaw 
had  said  as  to  Turkistan  seemed  to  have  produced 
the  same  impression  that  it  had  whenever  he  had 
spoken  in  other  parts  of  England.  The  important  sub- 
ject referred  to  by  Dr.  Campbell  and  others,  of  the  trade 
through  Nepaul,  had  received  a very  favourable  con- 
firmation from  Sir  Rutherford  Alcock.  He  recollected 
when  he  was  honorary  agent  at  Darjeeling,  under  the  in- 
structions of  Dr.  Campbell,  a request  being  made  to  her 
Majesty’s  government  that  there  should  be  some  demand 
made  on  the  Chinese  government  to  remove  the  obstacles 
on  the  Sikkim  frontier;  but  it  was  said  to  be  totally  impos- 
sible. There  could  be  no  doubt  it  was  of  the  greatest  im- 
portance to  remove  from  the  local  authorities  the  pre- 
text of  being  able  to  say  that  the  Chinese  prevented  the 
trade,  and  that  must  be  done  at  Pekin.  Looking  at  the 
whole  of  the  subject,  and  the  elucidation  it  had  received, 
he  trusted  his  colleagues  on  tho  Indian  Committee  would 
not  fail  to  take  advantage  of  the  occasion  to  state  wfiat 
they  had  heard,  and  to  endeavour  to  obtain  some 
practical  measures  from  the  government.  He  would 
express  his  personal  obligations  to  Mr.  Shaw  for  the 
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very  valuatle  paper  he  had  read,  and  the  communi- 
cation he  had  made  to  them,  which,  like  all 
contributions  to  true  knowledge,  had  brought  forth 
assistance  from  other  quarters.  In  no  respect  could  his 
valuable  efforts  in  regard  to  his  own  subject  of  Turki- 
stan  be  marred  by  the  efforts  which  might  be  made  by 
others  as  to  other  parts  of  the  frontier.  The  more 
attention  was  called  to  the  true  relations  between  the 
races,  and  to  the  influences  of  civilisation,  the  more 
would  it  be  felt  a privilege  to  communicate  those  ad- 
vantages to  the  populations  of  Central  Asia.  If  it  were 
a right  and  proper  work,  wo  must  be  as  well  able  to  take 
part  in  it  as  the  power  which  hitherto  had  shown  very 
poor  results  in  that  respect.  The  more  the  civilising  in- 
fluence of  Russia  was  regarded,  the  more  did  it  appear 
under  the  very  ambiguous  aspect  of  increase  of  tariff  and 
of  obstacles  in  the  way  of  commercial  relations.  It  was 
therefore  of  the  more  importance  that  the  inhabitants  of 
Central  Asia  should  be  assisted  in  every  respect  by  the 
influence  of  this  country  ; for  we  had  seen  that  where- 
over  those  people  had  been  put  under  good  auspices 
(as  in  the  case  of  the  Crim  Tartars,  and  other  popula- 
tions) and  adequate  protection  and  assistance,  they  had 
turned  out  hardworking  and  industrious,  and  con- 
tributing to  the  resources  of  the  world  instead  of  de- 
stroying it. 

The  Chairman  remarked,  that  in  the  first  place,  it  was 
as  well  the  meeting  should  understand  that,  although 
Turkistan  had  been  until  lately  a Chinese  possession, 
it  was  a recent  Chinese  possession.  They  conquered 
it  in  1759,  and  it  was  only  since  that  period  that 
Turkistan  had  beien  under  the  Chinese.  At  that  time 
they  did  subdue  Turkistan,  and  marched  their  army  to 
Yarkand,  and  sent  a considerable  force  across  the 
frontier  in  pursuit  of  the  native  ruler  of  the  country, 
as  tar  as  Badakshan,  and  they  fought  a battle 
there.  But  that  was  the  only  connection  in  recent 
times  between  China  and  Badakshan.  It  was  in  con- 
sequence of  the  country  having  been  a dependency  of 
China  for  so  many  years  that,  up  to  the  present  time, 
there  had  been  this  objection  on  the  part  of  European 
powers  to  o]ien  any  political  relations  with  it.  He 
believed  that  the  Indian  government  would  have  been 
disposed  at  an  early  period,  as  it  was  always  the 
policy  of  this  country  to  acknowledge  de  facto  govern- 
ments, to  have  acknowledged  the  power  of  the  Atalik 
Ghazee,  but  the  Russian  government  persistently 
declared  ihat  it  could  only  look  at  Turkistan  as  revolted 
from  China.  That  was  really  the  status  until  quite 
recently.  It  was  only  this  year  that  Russia  had  sent 
an  agent  to  the  country,  who  had  concluded  a cour- 
mercial  treaty,  being  satisfied,  as  he  supposed,  that  after 
eighteen  years  of  power  the  Atalik  Ghazee  might  be 
considered  a hona  fide  and  independent  ruler.  Russia 
having  thus  taken  the  initiative,  he  fully  expected  that 
the  consequence  of  the  recent  negotiations  at  Calcutta 
would  be  the  despatch  of  a mission  on  our  part,  and  the 
conclusion  of  a treaty  with  that  power.  But  the  conclusion 
of  a commercial  treaty  was  not  the  only  thing  required. 
AVhat  was  required  was  to  stir  up  the  merchants  of  this 
country  to  take  advantage  of  it.  It  was  no  use  the  govern- 
ment giving  facilities  unless  the  producers  of  this  country 
would  take  advantage  of  them.  The  late  Viceroy  did 
everything  in  his  power  to  promote  this  trade.  Not  only 
were  the  transit  duties  removed,  but  all  Manchester  goods, 
all  English  goods,  bound  for  Central  Asia,  either  from 
Cashmere  or  Turkistan,  actually  passed  free  through  the 
whole  of  the  British  territory.  If  there  was  also  the 
j abolitiou  of  the  transit  duties  in  Cashmere,  and  a low  tariff 
in  Yarkand,  he  thought  that  the  merchants  would  really 
have  all  they  could  expect.  The  great  drawback  had  been 
the  difliculty  of  carriage,  in  consequence  of  the  difficult 
country  through  which  thecaravans  passed,  and  the  want 
of  forage  and  water.  But  as  time  went  on  he  believed  that 
the  great  trade  route  would  not  go  over  those  mountains, 
either  by  the  Karakoram  or  any  other  tremendous  pass, 
but  by  the  Chitfal  valley,  which  was  the  natural  route  for 


commerce  between  India  and  Central  Asia — a route  along 
which  carriges  could  pass  as  well  as  mules  and  camels. 
The  other  route  was  inaccessible  and  impracticable  on 
account  of  political  circumstances,  but  he  never  would 
believe  that  with  three  great  powers  on  this  side  the 
small  triangle  of  mountains  was  to  be  left  a focus  of 
intrigue  and  insurrection.  Sooner  or  later  it  must  be 
reduced  and  pacified,  and  then  there  would  be  a high  road 
for  communication  with  Central  Asia.  He  was  quite 
astonished  at  a remark  of  Mr.  Shaw’s,  that  the  trade  of 
Russia  with  Central  Asia  amounted  to  £5,000,000  sterling. 
That  seemed  to  him  a most  exaggerated  figure,  and  he 
could  hardly  believe  it  without  seeing  the  details.  Their 
trade,  no  doubt,  was  very  considerable,  and  he  quite 
agreed  with  those  gentlemen  who  had  addressed  that 
meeting,  that  we  ought  to  have  some  fair  share  of  it. 

Mr.  Shaw  said  there  could  be  no  doubt  that  it  was 
fully  that— five  millions  sterling. 

The  Chairman  said  Russia  had  always  endeavoured  to 
protect  herself  by  very  high  tariffs,  while  all  we  wanted 
was  a fair  field  and  no  favour.  If  the  market  were 
thrown  open  to  us  on  equal  terms  with  Russia,  he  did 
hope  and  trust  that  the  enterprising  spirit  of  our 
merchants  would  cause  them  to  throw  their  goods  into 
Central  Asia  with  a will,  and  he  believed  it  would  then 
prove  to  this  country  a most  valuable  market.  In  con- 
clusion he  would  only  say  that  he  had  very  much  pleasure 
in  proposing  a vote  of  thanks  to  Mr.  Shaw.  He  had 
had  the  honour  of  presenting  the  gold  medal  of  the 
Geographical  Society  to  him,  and  he  said  then, 
and  he  repeated  it  now,  that  he  believed  the  suc- 
cess Mr.  Shaw  had  already  achieved  was  only  an 
earnest  of  a gi-eater  success  in  the  future.  He  was  a 
young  man,  and  his  experience  and  qualifications  were  of 
such  a high  character  as  to  ensure  his  speedy  employ- 
ment if  be  returned  to  India. 

General  Vaughan,  C.B.,  proposed  a vote  of  thanks  to 
Sir  Henry  Rawlinson. 


FIFTEENTH  ORDINARY  MEETING. 

Wednesday,  March  19th,  1873,  Lord  Alfred 
S.  Chitrciiill,  Member  of  Council,  m the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  ; — 

Alexander,  E.,  Middleton  Ship-yard,  Hartlepool. 
Cobbett,  Edwin,  76,  Jermyn-street,  St.  James’s,  S.W. 
Cotton,  Major-General  Sir  Arthur,  K.C.S.I.,  Dorking. 
Davies,  Charles  Langdon,  20,  Threadneedle-street,  E.C., 
and  Widford,  Herts. 

Eagle,  Vincent,  St.  George’s- wharf,  Grand  Surrey  Canal, 
Camberwell,  S.E. 

Eraser,  John  Henry,  St.  George’s-wharf,  Grand  Surre}' 
Canal,  Camberwell,  S.E. 

Goff,  Captain  Robert,  Guards  Club,  S.W. 

Hodgson,  B.  H.,  36,  Onslow- square,  S.W. 

Vaughan,  General  John  Luther,  C.B.,  30,  Pembridge- 
villas,  Bayswater,  W. 

The  following  Candidates  wore  balloted  for  and 
duly  elected  Members  of  the  Society  ; — 

Beresford,  Colonel  Marcus,  M.P.,  Sheen-house,  East 
Sheen,  S.W. 

Danchell,  Frederick  Hahn,  C.E.,  Vale-hall,  Horwich, 
Lancashire. 

Darby,  Stephen,  140,  Leadenhall- street,  E.C. 

Hargreave,  James  Sidney,  3,  Victoria-street,  West- 
minster, S.W. 

Hollingsworth,  AVilliam  Thomas,  jun.,  106,  Mile-end- 
road,  E. 

Imray,  James  E’redcrick,  E’’o.xgruve-road,’ Beckenham, 
Kent. 


330 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  March  21,  1873. 


KoslofF,  Stephen  Alexandrovitch,  C,  Great  Winchester- 

street-buildings,  E.O.,  and  St.  Petershurgh. 

Piokersgill,  William  C.,  30,  Belgrave-road,  x^hhey-road. 

N.W. 

Smith,  Joseph,  G,  Blenheim-mount,  Bradford. 

Stocqueler,  Joachim  Hayward,  India  Office,  Downing- 

street,  S.W. 

The  Paper  read  yvas— 

ON  CERTAIN  IMPROVEMENTS  IN  THE 
MANUFACTURE  OF  PRINTING  TYPES. 

By  J.  E.  Johnson. 

The  improvements  which  I have  to  .submit  to 
you  thi.s  evening  consist 

1st.  Of  a complete  automatic  system  of  manu- 
facturing printing  types,  the  metal  being  fused  by 
gas  at  one  end  of  the  machine,  and  perfect  letters, 
fit  for  immediate  use  by  the  printer,  passing  out  at 
the  other  end,  without  having  undergone  any 
operations  by  the  hand  of  the  yvorkman,  who 
merely  watches  the  action  of  the  machine,  cleans 
the  mould  and  working  parts  at  intervals,  and 
adjusts  those  parts  when  ho  wishes  to  make 
another  letter  of  varying  thickness. 

2nd.  Of  an  alloy,  or  series  of  alloys,  for  the 
manufacture  of  printing  types  of  a much  harder 
and  enduring  character  than  those  formerly  em- 
ployed. 

3rd.  Of  a definite  unit  of  measure  applied  to  the 
different  sizes  of  type,  so  that  they  may  become  [ 
simple  multiples  of  this  unit ; thus  assimilating  the  [ 
manufacture  of  type  in  this  country  to  that  which  ■ 
has  long  obtained  abroad,  and  supplying  a want  i 
which  has  often  been  deplored  by  English  printers.  1 

Instead  of  proceeding  to  describe  these  improve- 
ments at  once,  and  each  as  a.  whole,  I propose  to 
give  a short  history  of  the  application  of  machinery 
to  English  type-founding,  and  to  describe  the 
improvements  before  you  in  the  order  of  thcii’ 
discovery. 

By  this  mode  of  treatment  the  matters  in  ques- 
tion will,  I think,  bo  better  understood,  and  the 
value  of  the  improvements  introduced  more 
correctly  appreciated,  than  if  the  siibjects  yvero 
approached  more  directly. 

At  the  Groat  Exhibition  of  1851,  at  yvhich  the 
arts  and  manufactures  of  all  nations  yvere,  yvith 
feyv  exceptions,  fairly  represented,  it  yvas  admitted 
that  Great  Britain,  although  inferior  to  other 
nations  in  some  respects,  stood  proudly  pre-eminent 
in  the  perfection  of  her  self-acting  tools  and 
machines,  and  generally  in  the  application  of 
mechanical  skill  to  economise  human  labour. 

There  was,hoyvever,  one  English  art — that  of  the 
type-founder — yvhichconstitutod  a marked  exception 
to  the  rule,  and  yvhich,  so  far  from  shoyving itself  in 
this  country  superior  in  mechanical  appliances,  yvas 
on  the  contrary  lamentably  inferior  to  many  others 
of  the  yvorld  in  this  respect,  so  that  the  reporters 
of  Class  17,  yvhen  treating  of  this  branch  of  manu- 
facture in  England,  yvere  compelled  to  state  that 
“ iSince  the  iin^cntion  of  casting  types  by  Peter 
iScluietfer,  a process  yvhich  goes  back  as  far  as  the 
origin  of  printing  itself,  this  art  has  made  little 
progress.” 

Tliis  is  the  more  remarkable  as  the  cognate  arts 
of  the  paper-maker  and  the  printer  had  already 
made  gia-nt  strides  to  their  present  degree  of  per- 
fection. The  automatic  machine  for  making  paper 


continously  of  M.  Robert,  improved  by  om’  country- 
man, Bryan  Donkin,  had  already  obtained  a world- 
yvide  celebrity  and  adoption  ; and  by  these,  and 
the  subsequent  improymments  of  others,  continuous 
paper-making  had  become  an  almost  perfect 
manufacture,  leaydng  but  little  to  be  subsequently 
achieved. 

The  great  machine  of  Applegarth,  by  yvhich  the 
Illustrated  Weirs  yvas  printed  yvithin  the  Exhibition 
itself,  proved  hoyv  far  English  invention  had 
ariWcd  in  that  progress  of  yvhich  at  the  last  Ex- 
bition  the  Walter  machine,  daily  printing  the 
'Times  neyv.spajier,  yvas  the  ultimate  expression. 

While  paper-making  and  printing  had  arrived  at 
this  enormous  degree  of  expansion,  the  English  type- 
founder yvas  still  using  the  hand-mould  of  Schaeffer, 
invented  nearly  four  hundred  years  before.  With 
this  imperfect  uistrument  in  one  hand,  and  a small 
ladle  in  the  other,  the  yvorkman  cast  a single 
letter  at  each  operation,  often  yvith  considerable 
bodily  exertion,  so  that  it  is  alleged  that  the 
average  produce  per  man  yvas  not  above  4,000  per 
diem.  This  mould  had  received  considerable  im- 
provement at  the  hands  of  some  ingenious  Amei’ican, 
yvhose  name  I have  not  been  able  to  learn.  By 
adding  a small  lever  to  the  mould,  and  attaching 
the  matrix  to  it,  instead  of  syvinging  the  matrix 
by  means  of  a bit  of  string,  the  operation  of  the 
liand-caster  yvas  much  facilitated,  and  the  produce 
almost  doubled.  This  improved  instrument  had 
not,  hoyvever,  entirely  displaced  the  old  mould  at 
the  date  in  question,  and  hence  the  observation  of 
the  reporters. 

It  yvas  not  so  in  other  countries.  In  America 
the  hand-mould  had  been  attached  to  machinery 
imitating  the  movements  of  the  hand-caster,  and 
to  this  steam  had  been  applied,  and  yvas  in  very 
general  use.  By  those  means,  not  four  or  even 
six  thousand  letters  yvere  cast  in  one  day,  but  from 
tyventy  to  thirty  thousand  letters  could  be  pro- 
duced. In  Germany  also  these  mechanical  moulds, 
as  they  yvere  termed,  had  become  extensively  em- 
ployed. The  great  house  of  Brockhaus,  of  Leipsic, 
shoyvod  their  form  of  the  machme  at  the  exhibition, 
and  received  a prize  medal  for  the  beautiful  yvorks 
printed  yvith  the  type  produced  by  it. 

In  France,  Henri  Didot  had,  thirty  years  pre- 
ydously,  had  invented  his  celebrated  Polymatype,  by 
yvhich  200  letters  yvere  made  at  one  stroke  of  the 
machine,  and  this  could  be  repeated  at  least  twice 
a minute.  By  this  machine  most  perfect  types 
yvere  produced,  for  each  letter  was  cast  in  a 
groove  made  specially  for  it,  of  the  exact  dimen- 
sions required. 

As  all  these  dift'erent  iny^entions — for  there  were 
many  different  modifications  of  the  mechanical 
mould — had  been  patented  and  introduced  into 
this  country,  it  became  a curious  speculation,  and 
one  not  foreign  to  our  present  object,  to  ascertain 
by  yvhat  combination  of  circumstances  Great  Britain 
had  Ijccomo  so  inferior  to  other  nations  in  an  art 
so  important — an  art  so  materially  affecting  the 
eonununication  of  intelligence,  the  diffusion  of 
knoyvledge,  and  education  in  general. 

The  technical  obj  ection  yvhich  yvas  urged  against 
the  use  of  the  mechanical  mould  m all  its  numerous 
modifications,  yvas  that  it  yvas  not  accurate  enough, 
for  the  English  founder,  as  it  cast  “ big  bodies.” 

xVnd  hero  some  technical  explanation  yvill  be 
necessary  to  enable  you  to  understand  the  force  of 
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I the  objection,  which  at  that  day  was  considered 
, fatal  to  the  use  of  the  machine.  It  is  the  more 
Ij  necessary  as  there  may  arise  some  discussion  on 
I this  point ; for  I am  under  the  imjpression,  and  I 
I assert,  that  if  the  objection  was  good  at  that  day, 
it  should  hold  good  now,  for  the  error  has  never 
been  corrected.  Yet  the  mechanical  mould  is  in 
very  general  use.  If  the  correction  has  been  made, 
and  “big  bodies”  are  no  longer  j>roduced,  how 
has  it  been  effected  'i  The  means  are  invisible  to 
the  most  close  inspection. 

I will  proceed  to  explain  the  term  “big  body”  and 
the  inherent  cause  of  their  production  in  the 
mechanical  moulds. 

j In  diagram  No.  1 you  have  an  enlarged  end 
;i!  view  of  several  types  of  different  dimensions  in  one 
direction,  but  of  uniform  dimension  on  the  other. 
[I  The  fixed  dimension  is  called  the  hody  of  the  type, 
and  the  variable  dimension  the  thickness. 


m 
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sense.  The  English  caster  trusts  to  his  sense  of 
touch.  He  lays  one  half  of  his  mould  upon  the 
four  fingers  of  his  left  hand  or  u^Don  the  fingers  of 
both  hands,  and  with  his  thumb  or  thumbs  placed 
upon  the  upper  half  of  the  mould,  he  rubs  the  two 
together,  and  knows  by  the  feeling  produced 
whether  the  metallic  surfaces  of  his  mould  are 
clean  and  in  perfect  contact. 

The  French  workman,  with  both  hands,  very 
slightly  opens  the  two  halves  of  the  mould,  and 
by  a sudden  effoii  snaps  them  together,  the 
quality  of  the  sound  enabling  him  to  airrive  at  the 
same  kirowledge.  If  the  sound  or  “ cliquetis,”  as 
he  calls  it,  on  the  one  hand,  and  the  touch,  on 
the  other,  are  satisfactory,  the  workman  x^i’oceeds 
to  fill  his  mould  with  metal,  and  jiroduce  a type. 
If,  on  the  other  hand,  they  be  not  satisfactory,  he 
opens  his  mould,  and  removes  the  intruding 
particle  of  matter,  either  with  his  brush  or  his 
X^icker,  and  again  tries  his  moiild  for  touch  or 
sound. 

It  will  bo  obvious,  on  a little  reflection,  that 
a machine  can  never  exercise  such  discrimination. 


i It  is  evident  from  the  mere  x'>osition  of  the  letters 
uX)on  the  face  of  these  tyx^es,  that  the  “body”  is  by 
■ far  the  most  important  of  these  dimensions.  It 
‘ defines  the  name  or  genus  of  the  type,  the 
thickness  being  sx^ecial  to  each  letter.  Thus  to 
,1  types  of  which  the  “ body  ” is  one-sixth  of  an  inch 
the  founders  by  common  consent  give  the  name  of 
“ Pica,”  only  one  founder  having  the  xu’etension  to 
differ  in  this  resxsect  from  his  fellows.  If  of  the 
size  of  one-twelfth  of  an  inch,  by  similar  consent, 

I not  only  in  this  but  other  countries,  the  term 
“ Nonx^areil  ” is  apxffied  to  it. 

; It  vill  be  seen  that  uniformity  in  this  dimension 
is  imxierative,  for  it  is  only  by  absolutely  uniform 
I “ body”  that  we  get  true  line.  One  “ big  body,” 
that  is,  one  tyx:>e  larger  than  another  in  this  resx^ect, 
will  give  an  irregular  line,  and  one  irregrdar  line 
affects  all  the  lines  in  that  x^age.  Hence  the  type- 
founder’s horror  of  “ big  bodies.” 

In  diagram  No.  2 you  have  a section  of  the 
two  halves  of  the  hand-mould  AB  and  CD,  with 

FIG. 2. 
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anopeiring  between  them.  In  Fig.  1 the  mould  is 
quite  closed,  showing  a space  in  the  centre  which 
constitutes  the  mould  x^roper,  into  which  the  metal 
is  poiu’ed  by  the  hand-caster,  or  injected,  in  the 
mechanical  mould,  by  axmmx),  The  dimension  in 
the  direction  from  A to  C and  B to  D constitutes  the 
body  of  the  tyx^e,  and  that  in  the  direction  A to  B 
or  C to  D the  thickness.  So  long  as  the  mould  is 
perfectly  closed  and  held  firmly,  true  “bodies”  are 
produced ; but  if,  as  at  «,  fig.  2,  a small  x^article  of 
dust  or  splash  of  metal  intervene,  the  dimension 
rt  c is  increased,  and  a “big  body”  results,  and  this 
imperfect  result  in  hand-casting  is  only  avoided 
by  the  care  and  skill  of  the  workmen. 

Having  become  intimately  acquainted  with  the 
art  of  the  type-fouirder,  both  in  England  and  in 
France,  I am  enabled  to  say  that  the  test  by  which 
the  hand-caster  knows  that  his  mould  is  clean  and 
the  sirrfaces  “home,”  is  totally  different  in  each 
cmmtry,  and  is  apxffied  respectively  by  a different 


Mechanism  can  imitate  and  replace  the  muscular 
motions  of  the  body,  blit  not  the  sense  of  touch  or 
hearing.  Nor  can  the  workman  attendant  upon 
a mechanical  mould,  even  with  a trained  ear, 
catch  the  “cliquetis”  of  the  mould,  amid  the  noise 
of  its  many  xiarts,  and  at  the  rapid  rate  of  motion 
which  is  essential  to  the  x^erfect  machine.  His 
only  chance  is  to  watch  for  the  appearance  of 
burr  on  the  edges  of  the  tyxae  ; but  between  the 
commencement  of  the  formation  of  “ big  bodies,”  ■ 
and  that  exaggeration  of  the  opening  which  pro- 
duces burr,  there  is  a large  interval,  and  during 
that  interval  a great  number  of  “big  bodies  ’ ’ are  cast 
and  mixed  with  the  others,  are  sent  forward  to  be 
corrected  as  far  as  x'^os.sible  in  the  succeeding 
operation . 

The  English  founder  accounted  for  the  use  of 
the  machine  in  Germany,  by  alleging  that  these 
irregularities  were  unimxiortant  when  casting  the 
semi-Gothic  German  character ; and  when  reminded 
that  the  argument  could  not  ax^xffy  to  the  American 
founder,  he  retorted  that  Americans  would,  in 
order  to  have  cheaxi  new^sxiapers,  put  uxi  with 
anythmg  xn'ovided  it  were  readable. 

Such  objections,  however,  could  not  axixffy  to 
Didot’s  Polymatype.  Here,  as  I have  already 
said,  no  “big  bodies”  were  xu'oduced,  but  the  type 
w^as  of  extreme  accuracy,  as  may  be  seen  in  the 
foundiy  of  the  Messrs.  Thoret-Yiret,  of  Paris,  who 
are  using  the  Polymatype  ax^paratus  at  this  day. 

Mr.  Henri  Didot,  the  inventor  of  this  ingenious 
Xjrocess,  and  of  the  tools  of  XA’ecision  by  which  he 
wns  able  to  construct  it,  sold  the  xiatent-right  of 
the  invention,  with  moulds  and  the  tools  in 
question,  to  a M.  Pouchee,  who,  in  partnershixi 
with  Mr.  Jennings,  commenced  a foimdry,  and 
cast  a large  quantity  of  type  by  the  machine  or 
axiX‘>aratus,  but  ultimately  succumbed  imder  the 
vigorous  hostility  of  the  associated  founders. 
And  here,  were  we  assembled  to  discuss  questions 
of  morality  instead  of  those  of  a mechanical  or 
chemical  nature,  we  might  raise  the  question  of 
the  sad  imx)ortance  of  calumny  in  all  successful 
commercial  competition.  Yffiat  would  a traveller 
or  salesman  be  worth  who  could  not  depreciate 
successfully  the  quality  of  a neighbour’s  goods,  as 
, well  as  extol  those  of  his  emx^loyer 't  From  what- 
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ever  cause — we  have  it  stated  on  authority — that 
the  printers  would  not  buy  Pouch4e’s  type,  except 
at  a reduced  rate,  yet  a largo  quantity  of  it 
was  purchased  when  Pouchee  was  sold  up,  was 
extensively  used,  and  only  discovered  to  be 
Pouchee’s  by  a jJrivate  mark.  So  much  for  its 
oft-descried  quality ! 

It  will  throw  considerable  light  upon  the  causes 
of  England’s  exceptional  inferiority  in  type-found- 
ing, if  we  trace  the  further  history  of  this  ingenious 
mechanism,  and  the  cause  of  its  absence  from  Eng- 
land, although  so  extensively  employed  abroad. 

As  the  narrative  involves  a most  extraordinary 
charge  of  vandalism  in  the  nineteenth  century,  not 
inferior  to  that  of  the  poor,  starving,  uneducated 
workmen  of  an  earlier  date,  who  called  themselves 
Luddites,  the  history  shall  be  given  in  the  very 
words  of  the  reporters  already  quoted,  one  of  whom 
was  a relative  of  the  inventor,  and  the  other  one  of 
the  most  distinguished  of  modern  English  printers, 
the  proprietor  of  the  well-known  ‘ ‘ Chiswick  Press.” 
As  the  story  is  scarcely  credible,  notwithstanding 
the  high  authority  of  the  narrators,  it  may  be 
thought  to  have  been  lightly  made.  I can,  how- 
ever, assert  that  I know  that  that  statement  was 
made  deliberately,  upon  ample  and  abundant 
evidence,  and  from  a sense  of  public  duty  : — 

“ In  1823,  M.  Louis  John  Pouchee  took  out  patents  in 
the  three  kingdoms  for  a machine  for  casting  type,  con- 
sisting of  a mould  formed  hy  a combination  of  steel  bars, 
with  grooves  and  matrices  secured  by  a frame,  and  a 
brace  of  iron  upon  a strong  wooden  bench,  and  a lever 
carrying  a heavy  rammer  to  fall  down  into  the  mould 
for  the  purpose  of  forcing  a portion  of  the  fluid  type- 
metal,  which  had  been  poured  out  of  a ladle  into  the 
receptacle  between  the  ends  of  the  grooves  (each  groove 
forming  the  mould  of  a separate  type)  through  small 
apertures  into  the  grooves  and  matrices  (placed  at  the 
opposite  end  of  the  grooves)  where  the  body  and  face  of 
the  letter  are  cast.  By  this  apparatus  about.  200  types 
may  be  cast  at  one  operation,  and  the  casting  repeated 
twice  in  a minute,  or  even  quicker. 

“ M.  Pouchee,  having  cast  a large  quantity  of  type  by 
this  machine,  ofl'ered  the  type  for  sale,  but  the  printers  re- 
fused to  purchase  unless  at  a reduced  price,  and  M.  Pouchee 
preferred  melting  it.  At  the  sale  of  M.  Pouchee’s  type- 
founding effects,  a quantity  of  type  which  had  escaped 
the  melting  was  sold,  and  was  afterwards  dis- 
covered to  be  machine  oast,  by  a private  mark  on  the 
side  and  an  after-cut  nick.  The  machine  was  not  offered 
for  sale,  but  Mr.  Eeed,  a printer,  in  King-street,  Covent- 
garden  (related  to  Mr.  Blake,  of  the  firm  of  Blake  and 
Stephenson,  type  founders,  at  Sheffield),  was  employed 
by  the  type  founders  to  negotiate  with  M.  Pouchee  for 
the  purchase  of  the  machine,  which  was  effected  for 
about  £100.  The  machine  was  conveyed  to  Messrs. 
Caslon  and  Livermore’s,  and  destroyed,  on  which  condi- 
tion it  was  pm-chased.  There  was  included  in  this  pur- 
chase a valuable  planing  machine  and  cross-cutting 
machine  for  cutting  the  grooves.  It  was  the  invention 
of  M.  Henri  Didot,  to  whom  M.  Pouchee  paid  48,000 
francs  for  the  patent-right  in  England.”* 

It  would  apx^ear,  therefore,  that  if  type-found- 
ing machinery  was  not  used  in  England  at  the 
date  of  the  Exhibition  of  18ol,  it  was  not  on 
account  of  its  imperfections,  or  want  of  efficiency, 
but  because  Englisli  Trades-Unionism  deemed  the 
introduction  of  machinery  hostile  to  its  interests. 
Hence  the  condition  of  type-founding  in  1851, 
at  which  time  the  Union  was  flourishing  in 


the  full  -vigour  of  triumphant  .success.  And 
here  we  have  an  instructive  lesson  in  political 
economy.  It  would  appear  that  Trades-Unionism, 
when  based  upon  a narrow,  exclusive  spirit,  is  as 
injurious  to  human  progress,  when  intelligent 
educated  men  are  the  constituents  of  that  Union,  as 
when  the  imperfectly  educated  working  classes  are 
its  originators ; for  here  it  was  not  the  combination  of 
the  workmen,  but  of  the  masters,  who  perpetrated 
the  wilful  act  of  destruction  referred  to,  and  the 
argument  which  no  doubt  influenced  them  was  that 
powerful  one  with  which  inventors  are  so  familiar, 
“ Let  well  alone.”  In  then-  frequent  contests  -with 
their-  workmen  the  masters’  Trades-Unions  had,  I 
believe,  usually  come  off  -victorious,  hence  labour, 
the  chief  cost  of  type  under  the  hand  system,  was 
doubtless  at  a muiimum  ; while  the  selling  price  of 
type  to  the  lu-inter,  being-  fixed  arbitrarily  by  the 
same  authorities,  was  of  course  at  a maximum. 
AVliy,  then,  should  this  satisfactory  state  of  things 
bo  disturbed  by  the  introduction  of  machinery  ? 

My  connection  with  type-founding  dates  from 
the  Exhibition  of  1851,  and,  as  I have  had  a con- 
siderable share  in  the  inventions  I have  to  describe 
to  you,  I trust  that  you  will  pardon  me  if  the 
narrative  becomes  somewhat  personal,  and  savours 
somewhat  of  the  egotist.  Being  myself  the  narrator, 
no  other  form  of  sp>eech  is  possible. 

I. — The  Hard  Metal. 

At  the  Exhibition  of  1851  a very  ingenious 
machine,  of  French  origin,  was  sho-wn,  which 
attempted  to  make  printing  types  from  a wire  of 
copper  or  zinc,  by  means  of  pressure  instead  of  by 
casting.  I had  formed  a high  opurion  of  the  capa- 
bilities of  this  machine,  and  had  induced  some 
friends  to  join  me  in  assisting  the  inventor  to 
bring  it  into  practical  operation.  On  close  inspec- 
tion, however,  many  weak  points  in  the  system 
were  discovered.  Several  difficulties  were  overcome, 
but  others  proved  to  be  inherent  and  unavoidable, 
and  the  scheme  was  ultimately  abandoned. 

I had  learnt  from  various  pi-inters  who  had  seen 
this  machine,  how  great  a boon  the  introduction  of 
hard  type  would  confer  upon  the  trade,  and,  on 
the  failure  of  wire  type  machmes,  I commenced  ex- 
periments to  cast  type  in  zinc  and  certain  of  its 
alloys.  I succeeded,  and  in  1852  took  out  a patent 
for  the  mode  of  effectmg  this.  I found,  however, 
in  a few  months,  that  type  containing  zinc  rapidly 
oxidised  in  a damp  atmosphere,  and  became 
cemented  together  in  the  page. 

I then  endeavoured  to  ascertain  how  small  a 
quantity  of  zinc  could  be  used,  when  antimony  also 
was  employed,  tm  being  used  to  effect  the  union. 
I at  last  found  that  tin  alone  was  capable  of  im- 
porting extreme  hardness  to  the  ordinary  metal 
alloy  of  lead  and  antimony,  which,  as  usually  given 
in  technical  works,  consisted  of  75  parts  load  and  25 
antimony,  provided  that  it  was  substituted  for 
the  lead  wholly  or  m part. 

To  me,  and  to  many  practical  founders  in  this 
country  and  in  France,  the  discovery  was  a com- 
plete revelation,  unsuspected  and  unforseen.  Tin 
had  long  been  used  in  making  type-metal,  but  it 
had  always  been  added  to  the  usual  alloy,  and  not 
substituted  for  a portion  of  its  constituents ; and 
when  so  added  the  result  is  entirely  different, 
hardness  not  being  obtained.  The  result  is  even 
apparently  o}.iposite  to  the  other.  The  simple 
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addition  of  tin  lias  the  effect  of  rendering  the  alloy 
not  more  hard,  but  more  flexible  or  tough,  and 
|!  the  quality  of  flexibility  is  usually  associated  with 
[ softness. 

I The  alloy  was  patented  in  18o4,  and,  on  its  in- 
troduction and  adoption  by  Mr.  Ingram,  to  prmt 
the  Illustrated  London  Neios,  caused  considerable 
sensation,  and  put  the  founders,  to  use  a colloquial 
expression,  “ on  their  mettle.”  In  1855,  Mr. 
Besley  took  out  a ^latent  for  an  alloy  compound  of 
lead,  tin,  antimony,  zinc,  copper,  and  nickel,  the 
specification  containing  extraordinary  metal- 
lurgical operations  to  render  success  certain ; the 
zinc  being  directed  to  be  subjected  to  a white  heat 
to  get  rid  of  the  arsenic  ! 

Another  English  founder  employed  a French 
I workman,  who  was  acquainted  with  the  hard 
metal  which  the  Didots  were  in  the  habit  of  using 
I for  stereotyping  by  their  jjeculiar  process,  and  in 
I which  copper  was  the  hardening  ingredient.  An 
excellent  metal  can  be  so  formed,  but  when  the 
I copper  is  in  sufficient  quantity  to  give  the  necessary 
degree  of  hardness,  the  metal  flows  with  the 
greatest  difficulty,  each  matrix  having  to  be  dusted 
over  with  powdered  j)umice  stone  to  get  it  to  take 
the  fused  alloy.  When  a smaller  quantity  of  copper 
is  employed,  there  is  a separation  of  the  compound 
into  two  parts,  one  of  which  floats  above  the  other, 

I hence  great  inequality  in  the  results,  unless  the 
hand-caster  frequently  stirs  the  metal,  and  thereby 
greatly  increases  its  oxidation.  In  the  mechanical 
, mould,  the  pump  draws  off  the  inferior  metal  from 
j below,  and  when  the  supeiior  metal  accumulates,  it 
i chills  m the  nozzle. 

i Other  founders  seem  to  have  been  superior  to  all 
j'  experiment,  and  to  have  arrived,  by  a species  of 
intuition,  at  the  most  economical  xu-oportions  de- 
' termined  by  the  labours  of  the  x)atenteo,  for 
I whereas  he  fixed  the  limit  of  hardness,  combined 

I with  economy,  at  an  alloy  in  which  one-third  of 

the  lead  was  substituted  by  tin,  giving  the  propor- 
tions— lead,  50,  tin,  25,  antimony,  25.  The  first 
fount  of  type  sujDx^lied  to  the  Times  newsj)ax)er, 
after  the  hard  metal  jjatent  of  1854,  was  x^roved 
by  the  analysis  of  Dr.  Frankland*  to  contain  lead, 

I 48.63,  antimony,  25.72,  tin,  25.84,  coxq^er,  a trace. 

I This  is  a remarkable  coincidence.  Aiiother,  not 
less  remarkable,  is  that  whereas  the  inventor  had 
stated  in  his  specification,  as  a test  of  the  quality  of 
the  new  article  of  manufacture  x^roduced,  and  as  a 
definition  of  the  degree  of  hardness  arrived  at, 
that  the  tjq>e  formed  of  the  new  alloy  could  be 
struck  as  a x>unch  with  a hammer  into  the  old 
metal  mthout  mjiu-y  to  its  face,  the  travellers  of 
the  tyx3e-fomrders  m question  were  in  the  habit  of 
iising  a hammer  in  the  same  way  to  show  the 
quality  of  the  new  tyxje  which  their  emx3loyers  had 
discovered  I 

The  litigation  which  ensued,  and  which,  by 
means  of  dilatory  and  other  ingenious 

legal  devices,  extended  over  some  years,  termi- 
nated at  last  by  an  utter  confusion  in  the  mind 
of  all  concerned  in  the  trial,  between  tin  added 
and  tin  substituted,  surrounded  as  the  question 
was  by  an  immense  mass  of  legal  verbosity  and 
testimony  largely  qualified  by  the  reticence  allowed 
on  the  x^leaof  trade  secrets,  sothatthexilaintiffs  were 
glad  to  aceex^t  a nonsuit,  and,  utterly  i-uined  in 

* Oq  referring  to  the  original  papers  I find  that  the  analysis  was 
made  coDjointly  by  Messrs#  Frankland,  Warrington,  and  Tookey. 


X^ocket  by  the  long  litigation,  were  never  afterwards 
able  to  renew  the  attack. 

Since  that  x^eriod,  the  hard  metal,  without 
either  zinc,  copper,  or  nickel  superadded,  has 
come  into  most  extensive  use  in  this  and  other 
countries.  Without  further  discussion  as  to  the 
rights  of  the  inventor,  these  two  broad  facts  remain. 
First.  Previous  to  the  date  of  the  x^atent,  only 
one  land  of  metal  was  Imown  to  the 
that  formed  of  lead  and  antimony  (with  perhaps 
three  per  cent,  of  tin,  and  a small  quantity  of 
bismuth,  xsi'ovided  tea-lead  had  been  used)  the 
varying  hardness  for  large  and  small  bodies  being- 
given  by  smaller  or  larger  quantities  of  antimony  ; 
and  only  one  metal  was  referred  to  in  the  published 
founders’  lists.  Second.  In  1856  two  kinds  of  metal 
found  xjlace  in  those  lists — the  ordinai-y  tj-pe  and 
the  extra  hard — in  which  more  costly  materials 
are  emx)loyed,  and  for  which  an  extra  price  is 
charged. 

So  highly  has  this  alloy  been  ax^x^i’sciated  that 
no  such  comxjoimd  as  the  ordinary  one  is  now 
offered  to  the  trade  for  book  and  newspaper 
founts.  By  common  agreement  not  two,  but  one 
metal  is  now  referred  to  in  the  founders’  lists,  that 
metal  in  the  first  houses  being  mdike  the  old 
in  its  character  and  comxjosition  ; and  any  printer 
havuig  once  used  the  alloy  I claim  as  my  inven- 
tion, would  feel  aggrieved  if  a foimt  of  type  m the 
old  alloy  were  now  supx)lied  to  him. 

I claim,  therefore,  to  have  been  the  means  of  ha-viirg 
effected  a total  revolution  in  the  art  of  type-found- 
ing in  this  resxiect,  although  for  the  want  of  the 
sinews  of  war  I was  unable  to  establish  the 
validity  of  the  x^atent. 

II.— CASTIICG  MACHmE. 

On  the  failure  of  the  wire  tjqje  machine,  and 
after  the  x)ossibility  of  casting  the  alloys  of  zinc 
had  been  ascertained,  I resolved  to  make  an  effort 
to  cast  these  alloys  mechamcally.  I had  in  mj' 
emxjloyment,  while  experimenting  ux^on  the  wire 
tyx^e  machine,  a very  superior  workman,  Josiah, 
the  son  of  the  late  Jilr.  King,  a successful  x^unch- 
cuttor,  who  had  introduced  to  ■ the  trade  many 
novel  forms  of  letters,  and  who  was  a type-founder 
in  a .small  way  of  bu.siuess.  Josiah  King  was  an 
excellent  “justifier,”  and  had  generally  a thorough 
knowledge  of  tyxje-founding.  He  had  on  several 
occasions  offered  his  services  to  the  various  persons 
who  had  endeavoured  to  introduce  the  German 
and  American  machines  into  England  ; and  it  was 
from  him  I learned  the  alleged  defects  of  those 
machines,  the  chief  of  which  I have  discussed  at 
length — that  of  casting  “ big  bodies.” 

On  refiection  I x^erceived  the  cause  of  the  defect, 
and  I determined  to  avoid  it  by  discarding  the  old 
mould,  and  forming  one  with  a fixed  opening,  not 
requiring  the  workman’s  attention  for  its  true 
formation. 

I ultimately  adojDted  the  form  shown  by  the 
Diagi-am  3,  where  in  the  fig.  1 (e)  and  (5)  are  two 
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sides,  witli  a fixed  opening  between  them  ; (c)  the 
sliding  body  piece,  and  (d)  the  cover  to  close  the 
mould.  As  the  dimension  from  a to  h constitutes 
the  “body,”  and  is  immovable,  it  is  obmous  that 
there  can  be  no  “ big  bodies.” 

Having  succeeded  in  forming  a satisfactory 
working  mould,  all  that  was  required  was  to  con- 
trive the  necessary  mechanism  to  open  and  close  it 
at  the  proper  periods  of  one  revolution  of  the 
handle,  and  this  was  effected  by  a series  of  levers 
placed  under  the  small  upper  table  supporting  the 
mould,  to  which  levers  motions  were  given  by  cams 
placed  upon  the  one  single  shaft  of  the  machine. 

The  matrix,  when  used  in  the  mechanical  moulds, 
was  alleged  to  have  torn  off  the  “soriffs”  of  the 
letters  cast  in  them  when  the  speed  was 
rapid.  I prevented  this  in  my  machine,  by 
bringing  the  matrix,  supported  upon  a carriage, 
to  and  from  the  mould  by  a motion  at  light 
angles  to  its  face,  and  this  was  found  thoroughly 
effective  in  practice. 

Before  putting  my  plans  into  execution  I sub- 
mitted the  drawings  of  them  to  my  friend,  Henry 
Hensman,  Esq.,C.E.,  of  the  Bank  of  England,  who 
cordially  approved  them,  with  the  qualifications, 
however,  that  several  of  the  motions  were  very  un- 
conventional, and  that  anybody  could  see  that  the 
machine  had  not  been  contrived  by  a professional 
mechanic. 

On  the  completion  of  the  machuie,  the  usual 
search  was  made  before  taking  out  the  patent.  I 
found  that  the  whole  of  the  patents  for  mechanical 
moulds  were  based  U23on  the  use  of  the  ordinary 
hand-mould,  with  one  single  exception,  and  that 
was  a 2>atent  taken  out  many  years  before,  by  a no 
less  distinguished  person  than  Mr.  Bessemer. 

The  mould  of  Mr.  Bessemer  was  in  principle 
identical  with  that  I had  devised,  but  in  other 
respects  there  was  not  a feature  in  common,  the 
moving  parts  and  the  general  form  bemg  singularly 
dissimilar. 

Atthe  Exhibition  of  1862,  Mr.  Bessemer  was  much 
interested  in  the  casting  machine,  and  called  several 
times  to  examine  it.  It  was  obvious  that  we  had 
both  recognised  the  imj)ossibility  of  using  success- 
fully the  old  existing  mould,  ready  to  our  hands, 
and  had  started  de  novo. 

Mr.  Bessemer’s  father  was,  I believe,  a master 
founder,  and  his  son  had,  therefore,  abundant 
knowledge  of  the  defects  of  the  ordinary  mordd. 
In  my  case  the  knowledge  was  derived  at  second- 
hand, from  the  experience  of  an  equally  jjractical 
man,  who,  however,  had  not  sj^eculated,  like  Mr. 
Bessemer,  as  to  the  cause  or  remedy  for  the  defect. 

The  machine  to  which  I have  just  referred  is 
the  casting  machine  before  you,  dissevered  from  the 
dressing  machine,  which  is  of  much  later  origm. 
The  action  of  the  casting  is  easily  understood  by 
reference  to  diagram  No.  3,  which  shows  three 
sections  of  the  mould.  In  Eig.  1 , the  i>arts  of  the 
mould  are  closed  to  receive  a jet  of  melted  metal 
injected  by  a xiuiiif)  to  form  the  letter,  the  nozzle 
of  the  jjiiiiip  closing  one  end  of  the  mould,  or 
rather  of  the  jet  or  conduit  leading  to  it,  the  other 
end  being  closed  by  the  matrix.  On  the  letter 
bemg  foi'iued,  the  lover  in  connection  with  the  slid- 
ing iDody-qtiece  causes  it  to  descend  for  a mmute 
distance  so  as  to  release  tlie  niatiix  from  the  pres- 
sure of  the  levers  mo\'ing  it.  The  matrix  is  then 
withdrawn,  and  the  top-iiiece  retires  to  the  i^osition 


shown  at  3,  the  body-q>ieces  rising  to  thrust  out 
the  type  from  between  the  fixed  side-pieces ; the 
top-piece  then  advances  to  push  away  the  type, 
and  having  done  so  the  body-jiiece  descends  to 
the  position  at  No.  2 ; the  matrix  next  advances  to 
close  the  opening,  and  the  body-piece  rises  to  the 
first  position,  when  the  mould  is  again  ready  to 
receive  another  jet  of  metal  to  form  another  type. 
These  movements  are  all  effected  by  the  cams  and 
levers  already  referred  to,  put  in  motion  by  one 
revolution  of  the  handle;  and  as  from  thirty  to  one 
hundred  and  twenty  revobitions  can  be  made  in 
each  minute,  according  to  the  size  of  the  type,  the 
2>roduce  of  the  machine  is  very  considerable.  Even 
at  sixty  revolutions  per  minute,  the  produce  per 
hour  is  equal  to  that  of  a hand-caster,  using  the 
American  mould,  in  one  day. 

The  machine  has  been  fairly  appreciated.  The 
University  of  Oxford  Press  purchased  two  machines, 
for  which  they  paid  a very  liberal  sum,  soon  after 
the  completion  of  the  invention.  These  machines 
have  been  in  constant  work  ever  since.  The 
Imjjerial  Printing  Office  of  France  adopted  it  in 
18  jo  ; and  modifications  of  the  machine,  since  the 
2>atent  lapsed  in  France,  are  being  made  in  large 
quantities  and  distributed  over  the  world. 

On  its  completion  I invited  the  associated  tyj>e 
founders  to  visit  it,  and  it  passed  the  ordeal  suc- 
cessfully, only  one  hyjjothetical  objection  having- 
been  raised  against  it. 

Next  day  I received  a letter  informing  me  that 
it  was  pirating  one  of  their  j>atents,  and  I then, 
for  the  first  time,  learnt  their  object  in  purchasing 
so  many  qtatents  which  they  did  not  use. 

Ha-ving  succeeded  in  learning  that  the  alleged 
jjiracy  consisted  in  lifting  the  piston  of  the  pum^i 
with  a cam  and  lever  and  pulling  it  down  by  a 
.spring,  I reversed  the  operation,  pulling  it  down 
by  a cam  and  lifting  it  by  a spring,  and  I heard  no 
more  of  the  piracy.  I was  informed  semi-officially 
that  none  of  the  associated  fo\mders  could  treat 
with  me  separately,  and  I was  requested  to  address 
Mr.  Vincent  Figgms  if  I wished  to  disjoose  of  the 
machine. 

Finding  that  I was  at  the  mercy  of  this  powerful 
body,  and  fearing  that  the  same  fate  would  attend 
my  mvention  as  that  of  M.  Didot,  I made  no 
fm-ther  advances  towards  the  Associated  Founders, 
but  immediately  formed  a j'a-rtnership  with  Mr. 
John  Huffam  King,  a very  successful  punch-cutter 
and  founder,  who  had  succeeded  to  the  business  of 
his  father-,  whom  I have  already  referred  to. 

III. — Electrotype  Matrices. 

Mr.  King’s  stock  of  book  founts  was  irreon- 
siderable,  brrt  I hojred  to  rrrake  uf)  the  deficiency 
by  the  electro tyjre  jjrocess,  which  had  produced 
such  valrrable  results  in  the  harrds  of  the  director 
of  the  Inrperial  Foirrrdry  Printing-office,  of  Vienna, 
the  orrly  forrndry  which  had  received  a Council 
rrredal  at  the  Great  Exhibition.  I improved  upon 
the  .systerrr  which  I had  had  described  to  me  as 
worked  by  the  Austrian  Printirrg-office.  I forrrrd 
that  by  special  corrtrivances  I corrld  not  orrly  pro- 
dirce  a matrix  from  a tj^pe  as  had  already  been 
dorre,  brrt  a matrix  very  irearly  “ jrrstified,”  that  is, 
fitted  for-  Trse  iir  the  mould  so  as  to  prodrree  a type 
of  drre  dimensiorr  without  altering  the  registers  of 
the  mould.  By  this  invention  I not  only  saved 
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the  cutting  of  the  punch,  but  a considerable  frac- 
tion of  the  cost  of  the  “ justification.” 

I thus  obtained  an  important  weapon  with  which 
to  combat  the  trades  union  of  the  founders — at 
that  time  dictating  the  price  of  typo  to  the  printers 
on  their  own  terms.  But  before  employing  this 
weapon,  I took  care  to  assure  myself  not  only  of 
its  perfect  legality,  but  of  its  not  contravening  any 
recognised  custom  of  the  trade,  as  then  practised. 
Even  before  making  the  improvements  which  led 
to  the  discovery  of  the  methods  just  referred  to,  I 
had  ascertained  that  the  electrotype  apparatus 
was  used  by  many,  if  not  by  all,  the  foiinders,  and 
this  to  a considerable  extent. 

I found  that  the  Registry  of  Designs  Act  gave 
full  property  in  any  new  character,  or  set  of 
characters , introduced  by  the  founders  for  a period  of 
fouryears,  on  their  registering  the  design,  and  such 
registry  had  been  made  in  cases  of  ” church  text  ” 
and  other  ornamental  characters.  As  regards, 
however,  merely  modified  forms  of  letters,  differing 
from  preceding  founts  by  greater  or  less  “ fatness,” 
greater  or  less  “strength  or  length  of  seriff,” 
no  copyright  or  property  on  such  modified 
design  was  recognised  either  by  the  legis- 
lature or  by  the  custom  of  the  trade.  Any 
new  design  or  form  introduced,  of  the  nature  re- 
ferred to,  was  immediately  copied,  and  even  the 
name  of  the  new  fount  was  often  adopted  without 
any  recognition  of  the  introducer.  Thus  when  Mr. 
King  introduced  his  “ Lean  Antiques,”  and  they 
found  favour  with  printers,  similar  punches  were  cut 
by  other  founders.  It  was  the  same  with  the  ‘ ‘ Sans- 
seriffs”  of  the  same  punch-cutter,  and  the  “Claren- 
dons” of  Mr.  Besley.  The  custom  was  still  more 
clearly  shown  when  the  younger  King  introduced  a 
most  important  modification  in  the  form  of  the  note- 
head  in  music  type,  which  led  to  his  music  founts 
becoming  most  extensively  employed.  The  im- 
provement was  thereupon  adopted  in  the  music 
founts  of  other  founders.  Perhaps  the  most 
wholesale  operation  of  this  kind  was  that  by  which 
an  eminent  British  founder  copied  not  one,  but  a 
large  series  of  the  founts  of  Garamond,  which  Mr. 
Whittingham  and  the  late  Mr.  Pickering  had  in- 
troduced and  made  fashionable,  to  the  great  profit 
of  the  founder  in  whose  old  stock  these  founts  had 
been  found.  The  quaintness  and  inequalities  of 
these  letters,  which  a few  years  previously  would 
liave  been  considered  by  English  punch-cutters  as 
defects,  were  so  successfully  imitated  that  a large 
portion  of  the  original  possessor’s  business  was 
transferred  to  his  clever  rival,  who  claimed  that 
his  “modern  antiques”  were  superior  to  the 
genuine  article. 

I have  stated  these  facts  because  it  would  appear 
from  a document  largely  circulated,  but  one  which 
has  been  generally  received  as  a mere  trade  circular, 
endeavouring  to  depreciate  a rival’s  goods,  and 
has  hitherto  been  treated  with  contempt,  that 
peculiar  conventional  notions  now  exist  among  the 
associated  founders  on  the  subject  of  copyright.  It 
Avould  seem  that  the  firm  which  issued  the  circular 
in  question,  a firm  to  which  I have  alluded  as 
havingcopiedthe  oldfounts  on  so  large  a scale,  think 
that  while  it  is  perfectly  fair  to  copy  any  fount  not 
registered  by  the  hand  of  the  punch  cutter,  yet  it 
is  very  wrong,  or  even  immoral  to  do  so  by  means 
of  the  electrotype  process.  I say  immoral,  for  it 
is  admitted  that  it  is  not  illegal.  It  is  i not  a 


malum  proliihitum,  and  therefore  is,  I presume,  a 
malum  per  se,  but  in  what  code  of  morals,  except 
that  of  the  Trades-Union  of  the  British  type- 
founders, I have  been  unable  to  discover.  I have, 
however,  perhaps,  stated  the  views  of  the  case  too 
broadly.  If  I may  judge  by  the  use  of  the  electro- 
type apparatus,  which  so  largely  obtained  among 
English  founders  at  the  date  of  my  commencing 
to  use  it,  that  it  is  perfectly  legal  and  moral  to  use 
that  apparatus  upon  the  types  of  foreign  punch- 
cutters,  even  when  strikes  of  the  matrices  can  be 
purchased  from  them  at  a reasonable  price. 
Judging,  moreover,  from  late  events,  I believe 
that  it  is  not  considered  derogatory  to  copy  the 
designs  of  other  founders  even  when  registered, 
provided  they  are  not  members  of  that  dis- 
tinguished body. 

If  the  law  be  considered  deficient,  by  all  means 
let  it  be  amended.  If  four  years’  property  in  the 
design  be  not  enough,  let  it  be  extended  to  ten. 

However  stringent  the  law  had  been  made,  it 
would  not  have  restricted  my  operations  in  the 
slightest  degree,  for  I solemnly  declare  that  I have 
never  copied  or  caused  to  be  copied  any  registered 
design,  either  during  the  term  in  wliich  legal 
property  existed,  or  subsequently,  after  the  lapse  of 
that  term.  I am  assured  that  those  who  succeeded 
me  and  used  my  apparatus  can,  and,  if  necessary, 
will,  make  the  same  assertion.  Can  any  of  the 
associated  founders  say  the  same  ? 

I and  my  associates  have  everything  to  gain  and 
nothing  to  lose  by  the  increased  efficiency  of  the 
Act,  and  will  gladly  j oiu  in  obtaining  such  improve- 
ment from  the  Legislature. 

To  resume  my  narrative.  On  myself  and 
partner  satisfying  ourselves  that  not  only  in 
perfect  legality,  but  in  perfect  accordance  ■with 
the  custom  of  the  trade,  ordinary  book-founts 
and  letters  involving  no  special  feature  of  original 
design  might  be  copied,  we  set  about  the  opera- 
tion on  a very  considerable  scale.  I claim  by 
these  means  to  have  produced  a series  of  founts 
which  are  the  “ cream  of  the  cream,”  as  ourneigh- 
bours  say,  and  will  bear  comparison,  not  only  with 
the  stock  founts  of  any  other  founder,  but  ■with  the 
selected  founts  from  the  repertories  of  all  those 
founders.  The  operation,  as  conducted  by  the  aid 
of  Mr.  King,  a punch-cutter,  who  had  engraved 
some  of  the  best  founts  in  the  trade,  was  not  a 
mere  sla^vish  copy.  A series  of  founts  ha^ving 
been  selected  from  the  leading  founders,  each 
letter  was  carefully  examined  between  the  ems 
(mm)  of  each  fount.  The  bevels  were  added  by  a 
special  alloy  fusing  considerably  below  the  boiling 
point  of  water,  and  these  were  not  the  original 
bevels  of  the  punch,  which  greatly  interfere  with 
the  dressing  of  the  type,  but  sufficient  to  enable 
the  letter  to  deliver  freely  and  no  more.  In  this 
respect  the  electrotyped  matrices  are  very  superior 
to  those  struck  from  the  original  punches,  so  that 
we  now  constantly  produce  electro-matrices  from 
letters  of  which  the  original  punch  is  in  our 
possession.  The  ‘ ‘ seriffs  ’ ’ were  often  shortened,  and 
other  touches  ■with  the  graver  given,  so  as  to 
improve  the  form  or  correct  defects,  and  ha-ving 
thus  produced  the  model,  amatrix  was  formed  from 
it  m solid  copper. 

IV. — New  System  of  Bodies. 

In  preparing  for  issue  the  larger  series  of  founts 
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which  we  had  electrotyped,  Mr.  King  called  my 
attention  to  the  importance  of  a definite  system  of 
“ bodies,”  a principle  which  I subsequently  found 
had  been  introduced  into  France  many  years  before 
by  Fournier,  and  which  had  been  largely  adopted 
by  the  Didots  and  their  followers,  but  not  with  the 
same  unit  of  measure. 

We  both  spent  a considerable  time  in  endeavour- 
ing to  adapt  this  principle  to  the  English  foimts 
without  introducing  any  serious  modification 
in  their  size.  A table,  which  I will  hand 
I'ound,  shows  the  sizes  of  the  different  bodies  of 
the  leading  English  founders,  on  the  authority  of 
“Savage’s  Dictionary  of  Printing.”  It  will  be 
seen  from  that  table  what  great  discrepancies  there 
are  in  the  sizes  of  founts  of  the  same  name,  pro- 
duced by  the  different  founders,  not  one  body 
being  of  the  same  size  in  all  the  foundries,  not 
even  excej)ting  nonpareil,  which,  by  almost 
universal  consent,  is  made  one-twelfth  of  an  inch 
in  “ body.” 

In  this  table  reference  is  only  made  to  pica 
and  the  founts  below  it,  but  the  system,  of 
course,  is  applicable  to  the  larger  founts,  which 
are  usually  mrdtiples  of  pica  or  of  some  other  body. 
Since  the  adojDtion  of  this  system  all  the  founts 
suq>plied  by  King  and  Co.  and  their  successors  have 
been  issued  in  accordance  with  it,  except  where 
special  bodies  were  demanded  by  the  printers,  and  , 
these  founts  have,  I believe  I may  say,  been  highly 
apjDreciated  by  the  trade. 

N otwithstanding  the  persevering  opposition  of  the 
members  of  the  Trades-Union  of  founders,  singly 
and  combined,  the  petty  firm  of  King  and  Co. 
met  with  great  encouragement  and  supqiort,  , 
and  the  prospects  of  the  firm  were  so  encouraging 
that  in  1857  the  late  Mr.  J.  Staines  Atkinson 
formed  a company,  chiefly  of  Manchester  gentle- 
men, to  purchase  from  King  and  Co.  their  business 
and  the  patents  for  the  casting  machine  and  the 
hard  metal.  On  the  complete  formation  of  the 
company  the  business  was  removed  to  Red  Lion- 
square,  where  the  business  is  and  has  been  carried 
on  under  the  style  of  the  “ Patent  Type  Founding 
Company,  Limited.” 

V.  — Free  Trade  in  Ta'pb. 

Soon  after  this,  whether  from  the  attention  the 
new  system  received  from  prmters,  or  from  other 
causes,  mechanical  moulds  were  brought  from 
the  limbo  to  which  they  had  been  consigned 
on  their  purchase  from  the  different  mifortunate 
inventors  who  had  failed  to  get  their  patents 
adopted,  and  it  was  found,  notwithstanding 
their  imperfections,  that  use  might  be  made  of 
them.  What  with  this  innovation  and  the  revolu- 
I ion  which  had  been  effected  in  the  nature  of  the 
metal,  for  the  first  time  for  many  years  the  Trades- 
Union  withdrew  its  stringent  rules  as  to  the  price 
of  typo,  and  type-founding  was  no  longer  an 
anomaly  in  the  application  of  free-trade  principles. 
'I'o  see  the  effect  of  this  great  change,  let  the 
piintcrs  compare  their  present  invoices  with  those 
XU'evious  to  the  epoch  to  which  I refer. 

VI.  — Dressing  Machine. 

Before  communicating  our  ideas  to  each  other, 
Mr.  Atkinson  and  I had  each,  for  some  time,  been 
exjiei'imenting  upon  the  possibility  of  effecting  by 


machinery  the  other  operations  of  the  type- 
founder, subsequent  to  the  casting,  viz.,  the 
breaking,  rubbing,  cutting  out  the  foot,  dressing, 
and  setting  up  in  page.  I had  already  made  some 
progress,  indeed  I had  constructed  a machine 
nearly  complete,  but  I had  based  the  operation 
of  rubbing  upon  the  file  used  in  the  modem 
“kerning-tool,”  acting,  as  in  that  tool,  diagonally 
across  the  sides  of  the  type,  and  not  in  the  direction 
of  the  longitudinal  axis  of  the  type,  as  in  the 
ordinary  method  of  rubbing  upon  a stone. 

This  was  not  satisfactory,  and  the  thin  types 
rubbed  in  the  machine  were  more  brittle  than 
those  rubbed  in  the  ordinary  way.  On  his  side, 
Mr.  Atldnson  had  tried  circular  cutters  to  get  the 
rub  or  its  equivalent  in  the  direction  of  the  longi- 
tudinal axis  of  the  types.  In  the  machine  before 
you  this  opei-ation,  that  equivalent  to  the  rubbing  of 
! the  type,  is  based  upon  an  idea  communicated  to  me 
by  M.  Fiquet,  a Frenchman,  in  the  employment 
of  the  company,  who  had  formerly  acted  as  foreman 
in  M.  Laboulaye’s  foundry  in  Paris,  and  with 
that  gentleman  had  made  experiments  in  the  hope 
of  rubbing  types  by  machinery,  with  some  success, 
but  not  so  great  as  to  replace  the  female  hand- 
rubber,  for  in  France  the  rubbing  is  done  by  women. 
Mr.  Atkinson  and  I took  up  the  matter  where 
Messrs.  Fiquet  and  Laboulaye  had  left  off,  and, 
by  considerable  modification  of  the  plan  tried  by 
them,  succeeded  in  obtaining  a very  satisfactory 
result  in  dressing  the  rubbed  sides,  while  the 
dressed  sides  were  finished  in  the  manner  I had 
previously  adopted. 

The  combined  machine  was  patented  in  1859, 
and  worked  satisfactorily.  We  afterwards,  how- 
ever, greatly  simplified  the  dressing  operation,  and 
arrived  at  that  plan  which  is  carried  out  in  the 
machine  before  you,  and  these  improvements  were 
patented  in  1862. 

I have  already  described  to  you,  by  the  aid  of 
the  diagrams,  the  movements  and  action  of  the 
casting  machine ; it  only  remains  to  describe  those 
of  the  dressing  machine  which  forms  part  of  the 
same  apparatus. 

It  is  almost  impossible  to  do  this  without  com- 
jjlete  drawings,  and  as  I have  not  been  able  to  pre- 
pare these  on  a sufficiently  large  scale  to  be  visible 
to  the  meeting,  I propose  to  point  out  to  you  in 
detail  the  various  parts  in  action  upon  the  machine 
itself. 

In  conclusion,  permit  me  to  thank  you  for  having- 
listened  to  this  narrative,  and  to  thank  the  Council 
for  the  opportunity  of  relating  it.  My  object  in 
doing  this  is  to  put  on  record  my  share  and  that 
of  those  friends  respectively  who  have  co-operated 
with  me  in  these  transactions,  and  thus  to  furnish 
a chapter  towards  the  future  history  of  type- 
founding. 


DISCUSSION. 

Mr.  Figgins  said  it  was  not  often  that  an  opportunity 
arose  for  discussing  the  type-founder's  art,  or  the  ma- 
chinery and  appliances  he  made  use  of,  the  trade  being 
in  hut  very  few  hands,  and  little  being  known  about  it. 
He  did  not,  however,  regret  that  the  veil  had  been  with- 
dra-wn  and  an  opportunity  afforded  for  refuting  many  of 
the  statements  which  had  been  made.  The  paper  en- 
deavoured to  show  that  type-founders  did  not  use 
machinery,  that  they  combined  to  keep  it  out  of  use,  and 
that  they  combined  to  destroy  one  machine  in  1823, 
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though  he  was  not  aware  that  any  powerful  association 
existed  at  that  time.  There  were  no  records  of  it,  hut  it 
was  known  that  the  old  association,  formed  in  1792  or 
1793,  was  dissolved  before  1820.  However,  if  they  did 
combine  to  destroy  the  machine,  they  only  followed  the 
example  of  Poucheo  himself,  for  he  had  the  machine 
destroyed  on  his  own  premises,  and  by  his  own  work- 
men. The  fact  was  he  discovered  that  his  machine 
would  not  cast  accurate  type,  and  founders  would  not 
adopt  a machine  which  was  incapable  of  turning  out 
type  as  good  as  that  produced  by  hand.  Nut  only 
did  the  machine  cast  the  “ big  bodies  ” which  had 
been  referred  to,  but  it  was  utterly  impossible  to  get  type 
cast  accurately  for  line  or  for  general  thickness.  It  was 
quite  a mistake  to  say  that  nothing  had  been  done  by 
individual  or  associated  type-founders  towards  the  in- 
troduction of  machinery.  One  machine  was  brought 
over  in  1843,  and  many  experiments  were  made  with  it, 
and  it  was  only  rejected  because  it  was  not  found  equal 
to  the  demands  made  upon  it.  So  far  from  tho  type- 
founders uniting  to  oppose  the  introduction  of  machinery, 
he  found  in  the  minute  book  of  the  association,  which  was 
formed  in  1851,  and  which  was  dissolved  in  1863,  “ that 
a special  meeting  was  convened  to  take  into  considera- 
tion the  subject  of  machinery  for  casting  and  the  best 
metins  of  working  in  unity  for  the  ifitroduction  of  the 
same.”  Stewart  and  Duncan’s,  and  Kronheim  and 
Newton's  patents  having  been  purchased  by  two 
founders,  the  expense  wasdivided  amongst  the  whole  body, 
and  the  machines  ofi'ered  by  them  not  only  to  all  type- 
foundias,  but  to  any  printers  who  wished  to  avail  them- 
selves of  them.  What  had  been  the  result  of  the  in- 
troduction of  the  machine  before  them  ? It  was  said 
there  were  six  at  work  in  Eed  Lion-squai  e,  two  at  Ox- 
ford, and  others  elsewhere,  but  of  the  machines  to  which 
he  had  referred,  he  was  within  the  mark  in  saying  that 
there  were  at  least  300  in  use  in  England  and  Scotland, 
.and  a similar  number  at  least  in  America.  With  regard 
to  the  electrotyping  of  matrices,  it  was  simply  an 
ingenious  process  for  appropriating  the  rights  of 
other  people  ; and  he  was  somewhat  astonished  at 
any  gentleman  coming  forward  and  declaring  that  he  had 
been  largely  practising  this  piratical  process,  though  he 
had  taken  care  to  keep  clear  of  the  law.  It  was  false  to 
say  that  electrotyping  had  been  used  by  the  associated 
founders ; no  respectable  firm  had  ever  used  a battery 
except  for  the  reproduction  of  accents  and  those  matters  of 
which  they  possessed  the  original  punches.  The  system 
had  always  been  condemned  ; and  even  when  the  founts 
cut  by  Mr.  King  wmre  desired  by  other  founders,  they 
set  to  work  and  had  the  punches  cut,  thereby  incurring 
the  same  expense,  and  carrying  out  the  rule  of  the  trade, 
which  had  never  been  objected  to.  The  Registration  of 
Designs  Act  only  applied  to  articles  upon  which  the  full 
registered  mark  could  be  placed,  and  this  could  not  be 
done  in  the  case  of  small  type  ; so  that  in  reality  that 
Act  afforded  no  protection  at  all.  The  same  difficulty 
arose  in  other  countries,  and  in  France  rights  existed 
which  prevented  this  copying.  In  America,  also,  type- 
founders were  allowed  to  place  the  mark  upon  the  wrapper 
in  which  the  type  whs  sold,  as  it  could  not  be  placed  on 
the  type  itself.  It  was  not  correct  to  say  that 
English  founders  practised  this  system  with  regard  to 
foreign  productions,  and  he  himself  on  one  occasion, 
having  purchased  a complete  foundry,  and  finding  a 
large  quptity  of  the  matrices  were  of  this  character,  the 
whole  of  them  were  put  aside,  and  hail  never  been  used 
again.  Many  attempts  had  been  made  to  secure  pro- 
tection for  this  class  of  property,  because  a type-founder 
might  expend  thousands  of  pounds  in  the  production  of 
a series,  and  yet  the  fruits  of  his  labour  and  outlay 
might  be  reaped  by  others  who  had  no  right  to  them 
whatever.  The  question  of  the  ‘-bodies”  was  one  for 
printers  to  decide;  the  type-founder  had  simply  to 
manufacture  what  they  would  buy  ; but  he  believed  those 
‘‘  bodies”  which  were  tried  many  years  ago,  were  gene- 
rally considered  a complete  failure.  With  respect  to  the 


actual  working  of  the  machine,  he  w-as  prepared  to 
contest  its  superiority  to  otheis  which  were  much  more 
largely  used  ; and  the  very  fact  of  three  operations  being 
comljined  in  one  machine  was  a disadvantage.  In  other 
machines  each  operation  was  distinct;  and  when  he  men- 
tioned that  about  180,000  letters  could  be  cast  while 
160,000  were  being  dressed,  and  from  400,000  to  500,000 
could  be  rubbed,  it  was  evident  that  the  whole  production 
was  reduced  to  a minimum. 

Mr.  Gill  (Messrs.  Miller  and  Richard),  while  disclaim- 
ing any  other  motive  than  that  of  stating  the  real  facjts 
of  the  case,  controverted  the  statement  that  after  1851 
there  was  no  successful  casting  of  type  by  machinery  in 
this  country,  for  in  1849  the  casting  ot  type  by  machinery 
was  being  successfully  carried  on  in  Edinburgh,  and  the 
founts  used  for  printing  the  Exhibition  Catalogue  ot 
1851  were  cast  solely  by  machine.  That  same  foundry 
had  been  using  machinery  from  that  day  to  the  present 
time,  constantly  improving  it  as  time  went  on.  There 
had  been  ample  opportunity  for  the  jnirchase  of  the 
machine  which  had  been  described,  and  it  its  merits  had 
been  at  all  apnarent,  unqestionably  it  would  have  been 
adopted.  The"  superiority  of  the  other  machines,  how- 
ever, was  proved  by  the  greater  popularity  of  the  type 
produced  by  them.  Reference  had  been  made  to  the- 
introduction  of  hard  metal,  and  to  the  serious  loss  to_  the 
company  from  the  litigation  arising  out  of  it.  He  might 
quote  the  issue  of  thetiial  which  took  place  in  1^860onthat 
point,  when  the  judgment  of  Chief  Justice  Erie  was  to 
the  effect  that  it' was  one  of  the  many  instances  m which 
an  ingenious  person  believed  he  had  discovered  some- 
thing unknown  previously — certainly  to  himself  but 
familiarly  known  to  these  engaged  in  the  business.  In 
the  course  of  that  trial  it  was  shown  that  certainly  ten 
years  prior  to  the  patent  of  Mr.  Johnson,  hard  inetal,. 
consisting  very  much  ot  the  proportions  \yhich  he 
adopted,  was  used  in  the  Clarendon-press,  Oxtord,  cast 
by  the  foundry  to  which  he  had  before  alluded,  and 
stereo-plates  were  produced  by  a celebrated  Oriental 
printer,  Mr.  W.  M.  Walts,  which  had  been  cast  by 
himself  fourteen  years  previously,  and  contained  25- 
per  cent,  of  tin  added  to  lead  and  antimony.  With 
regard  to  the  electrotyping  process  he  would  beg  leave 
to^read  a letter,  written  by  himself,  to  the  " I'ruiters 
Regislcr,”  some  time  ago,  referring  to  this  very  subject. 
The  letter  ran  as  follows ; — 

Sir  —In  your  publication  for  December  and  January  last 
we  find  an  article  entitled  ” Patent  types  and  I opulai  Pro- 
verb.s,”  in  which  the  type  of  the  Patent  Type  pounding 
Company  is  recommended.  Amongst  other  commendations- 
it  is  said,  ” We  saw  the  stuff  the  type  was  made  of,  and  criti- 
cally e.xamined  the  matrices  in  which  it  was  cast;  we  found 
that  for  clearness  and  sharpness  of  outline  the  latter  had  no 
rival.”  In  a contiguous  page  is  a specimen  of  the  company  s- 
type  entithd  “Newspaper  Founts,  series  No.  5.  _ How 

have  these  faces  been  obtained  ? We  feel  it  right  to  inform 
your  readers  that  the  minions  and  the  ruby-nonpareil  in  that 

pao-e the  ruby-nonpariel  supplied  by  the  company  to  the 

Shipping  Gazdte-’HMil  we  believe  otuer  founts,  have  been 
cast  from  matrices  produced  simply  by  submitting  our  type 
to  the  electric  battery ; thus  saving  to  the  company  all  tue 
cost  of  the  puuch-cuiter’s  skill  and  labour.  You  are  aware 
that  if  au  ongraving,  a design  of  oruariient,  or  printed  work, 
were  so  dealt  with,  it  would  subject  the  perpetrator  to  the 
penalties  of  piracy.  But  inasmuch  as  the  electro  process 
was  unknown  as  applicable  to  type  when  the  Act  for  pro- 
tecting original  productions  was  pas.sed,  type  was  not  in- 
cluded in  its  provisions.  We  would  ask,  is  it  tair,  is  it 
honest,  to  take  advantage  of  this  unforeseen  exemption,  and 
appropriate  the  skill,  the  toil,  the  capital  of  another  ? Will 
not  the  mnral  sense  of  printers  as  a body  load  them  to  reject 
any  offers  of  type  thus  surreptitieusly  produced!’  As  the 
proprii-tor  of  the  Frinters  Register  is  also  a manager  of  the 
Type  Founding  Company,  there  may  be  objection  to  the 
.appearance  of  this  letter  in  your  columns,  but  wo  tender  it 
for  insertion  nevertheless. — Miller  anu  Richard. 

It  seemed  rather  strange,  that  whereas  a book,  or  an 
engraving,  or  a work  of  art  might  be  protected,  and  no 
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one  ■was  entitled  to  copy  it,  yet  that  a type-founder 
could  have  no  protection  against  a process  of  this  kind. 
If  there  were  to  be  this  liberty  of  reproduction,  it  mu.st 
have  a very  deterrent  effect  on  the  type-founding  art, 
since  it  would  prevent  new  forms  and  designs  being 
introduced  which  could  be  pixated  immediately  they 
appeared. 

Mr.  Bonnewell  desired  to  corroborate  much  of  what 
had  been  said  ; for  he  had  been  in  Scotland  at  the  time 
referred  to,  when  he  saw  the  machines  in  use.  Although 
not  a type-founder  himself,  bxxt  a letter-cutter,  he  had 
suffered  from  the  piracy  of  his  designs  to  such  an  extent 
that  for  some  years  he  had  given  up  producing  any.  He 
should  be  very  glad  if  the  Legislature  could  be  induced 
to  make  some  provision  for  secui-ing  to  a person  who 
produced  an  original  design  of  this  kind  such  a property 
in  it  as  would  recoup  him  in  some  degree  for  the  skill, 
labour,  and  money  lie  expended  in  bringing  it  before 
the  public. 

Mr.  Chitson  fully  concurred  in  what  had  been  said 
with  regard  to  Mr.  Johnson’s  machine  as  compared  with 
others.  It  might  be  a vex  y good  machine  in  itself,  but 
no  superiority  could  be  claimed  fur  it,  whilst  in  many 
respects  it  was  inferior.  For  instance,  one  man  was 
required  to  work  it,  whereas  one  man  could  work  two  of 
the  machines  in  ordinai-y  use.  Then,  again,  as  to  the 
proportion  between  the  different  operations,  one  man 
could  dress  three  or  four  times  the  quantity  of  type 
which  the  machine  would  cast,  and,  therefore,  it  was  m t 
so  economical  as  it  was  said  to  be.  This  machine  was 
said  to  do  ever3’thing,  and  yet  he  understood,  and  knew 
for  a fact,  that  the  company  working  it  also  employed 
dressers,  which  he  did  n it  quite  understand  if  the 
machine  itself  turned  the  type  out  so  perfect.  The 
electrotyping  process  was  simply  abominable,  in  fact,  , 
very  much  like  forgery  ; and  he  did  not  think  :xny 
honourable  man  would  iixake  use  of  it  to  possess  himself 
of  the  produce  of  another  man’s  brains  and  skill.  That 
which  cost  the  type  founder  2s.  or  2s.  Gd.,  could  be 
imitated  by'  the  electroty’pist,  by  the  aid  of  xin  infei’ior 
workman,  for  about  a penny  ; and  a )iunch,  which  cost 
the  founder  £1,  could  be  imitated,  by  the  aid  of  a battery, 
for  about  Is.  or  Is.  6d.,  ami  without  the  e.xercisc  of  any 
taste  or  skill  in  the  workman.  He  recollected  a fount  of 
type  being  cut  at  a cost  of  many  pounds,  and  it  was  after- 
wards found  that  there  was  a mistake  in  it;  it  was  a 
script,  and  the  dots  of  the  i’s  were  too  far  from  the 
bottom,  and  so  on.  There  was  only  one  fount  of  it  sold, 
and  yet  in  about  a month  it  was  produced  and  offered 
by  other  persons,  mistakes  and  all. 

Mr.  Strangeways  said  that  he  had  had  forty  j'ears 
pi'Hctical  acquaintance  wiih  type,  but  he  never  heard 
of  hard  metal  until  after  Mr.  Johnson’s  made  its  appear- 
ance. 

Mr.  Johnson,  in  replying  to  various  remarks  which 
had  been  made,  said  the  charge  of  vaixdalism  wdiich  he 
had  brought  forw'ard  against  the  associated  t\  pe-foundex’s 
was  not  preferi-ed  by  himself  but  appeared  in  the  Jurors’ 
report  of  the  Exhibition  of  18dl,  and  had  remained  there 
hitherto  uncontradicted.  Then  it  was  said  that  Pouchee’s 
machine  was  useless,  lint  if  so,  wdiy- destroy' it  ? But 
it  was  not  true  that  the  machine  would  not  cast  perfect 
type;  it  could  not  fail  to  do  so  from  ils  peculiar  con- 
sti  uction;  it  was  in  use  at  the  present  time,  and  had 
been  used  for  many  years  bv  several  Fx'ench  founders. 
He  dill  not  know  what  had  rieen  done  in  Scotland,  but 
he  believed  it  to  be  the  fact  that  at  the  date  mentioned, 
1851,  ty  pe  was  not  practically  being  cast  by  inaclii- 
neiy  in  England,  though  there  might  have  been 
machines  under  trial.  Yet  in  America,  and  also 
in  Germany  at  the  same  time,  machinery’  w'as  iu 
full  operation.  The  defectiv’e  piinciple  he  had  alluded 
to  still  remained.  Had  they  ovcicimie  this  defect?  If 
so,  it  would  have  been  inti  resting  to  hear  an  explana- 
tion of  the  mode  of  doing  it.  Hail  they'  ever  made  any' 


improvement  in  the  art  worthy  of  being  recorded  or 
adopted  by  other  countries  ? He  knew  of  none.  He 
charged  them  not  only  with  doing  nothing  to  improve 
the  art  themselves,  but  with  doing  their  best  to  thwart 
other  people.  Then,  with  regard  to  copying,  with  the 
exception  of  Mr.  Fox,  the  partner  of  Mr.  Besley',  who 
was  an  admirable  punch-cutter,  and  brought  out  a 
beautiful  church  text  and  other  beautiful  founts,  the 
specimen  books  were  all  alike.  If  they  did  not  copy 
each  other,  how  was  it  that  they  had  founts  of  letter 
exactly  alike  ? How  did  this  marvellous  uniformity 
aiise  ? He  did  not  wish  any  one  to  take  his  word 
for  it  ; let  them  take  the  specimen  books  of  the 
different  type-founders  and  examine  them.  When 
he  began  he  had  the  example  of  all  the  American 
founders,  and  of  the  Imperial  foundry  at  Vienna, 
which  had  modified  ty'pes  to  suit  their  wants,  and  then 
copied  them.  The  French  punch-cutters  alleged  that 
they  were  largely  copied  in  England ; and  he  knew  of 
electrotypers  being  largely  engaged  in  this  class  of  work. 
It  was  only  of  late  years,  when  they  found  that  the 
operation  could  he  pursued  to  their  disadvantage,  that 
the  type-founders  complained  of  it. 

The  Chairman  concluded  the  discussion  by  proposing 
a vote  of  thanks  to  Mr.  Johnson,  which  was  carried 
and  acknowledged. 


A woodcut  of  Mr.  Johnson’s  machine  has  already- 
appeared  in  the  Journal,  vol.  xx.  p.  909,  in  the  Reports 
on  the  International  Exhibition  of  1872.  A description 
will  also  be  found  on  p.  208  of  that  volume. 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRAriON. 

The  following  e'vidence  was  given  at  the  meeting 
of  the  Committee  on  February  27th  by  Mr. 
William  Swanton,  of  the  Metropolitan  Salvage 
Corps : — 

Q. — Being  informed  that  you  have  acted  for  eighteen 
years  in  the  London  Fire  Brigade,  and  for  some  time  as  | 
second  in  command  of  it  to  the  late  Mr.  Braidwood,  and 
that  you  are  now  and  have  been  for  seven  years  Super-  I 
intendent  of  the  London  Salvage  Corps,  whose  duties  to 
the  fire  insurance  companies  are  to  attend  all  fires,  and 
to  save  and  prevent  damage  to  property  as  much  as  pos- 
sible, the  Committee  are  desirous  of  obtaining  the  benefit 
of  y'our  long  and  close  experience  on  the  mechanical, 
structui'a],  and  administrative  means  of  preventing  con- 
flagrations in  the  metropolis.  Will  you  describe  the 
nature  of  the  arrangements  you  consider  necessary  for 
bringing  to  bear  the  whole  of  the  water-service  of  the 
metropolis  to  stay  a conflagration  in  any-  part  of  it  ? 

A. — I have  for  a long  time  considered  the  great 
advantages  which  must  accrue  from  uniting  all  the 
water  companies’  resources  in  London,  with  a view  to 
preventing  the  possibility  of  thei’e  being  a deficient 
supply  of  water  for  fires.  Of  course  I am  not  now  re- 
ferring to  the  ordinary  supply  for  domestic  or  other 
purposes,  but  solely  in  reference  to  fires.  At  present  it 
frequently  happens  that  the  turncock  is  from  home 
when  a fire  occurs  during  the  day,  and  his  absence  is 
accounted  for  by  the  fact  that  he  is  in  another  part  of 
his  district  turning  on  and  off  the  intermediate  supply- 
to  those  localities  then  being  served ; and  in  conse- 
quence of  being  desirous  to  give  a sufficient  supply- 
where  he  then  happens  to  be,  the  other  parts  of  his 
district  are  not  only  without  his  being  dii-ectly  avail- 
able when  called,  but  also  the  resources  of  those 
disti'icts  are  for  the  time  being  concenti-ated  to  the 
particular  neighboux'hood  in  which  he  is  working ; 
leaving  all  the  other  districts  on  his  be;it  unattended  by- 
a turncock,  and,  necessaiily-,  deficient  of  prompt  water- 
supply  in  case  of  fire,  unless  some  one  happens  to  know 
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how  or  where  to  find  a supply  from  the  main,  the  ordi- 
nary service  pipes  being  at  that  time,  as  a rule,  without 
pressure ; and  if  the  mains  of  that  particular  water 
company  are  under  repair,  so  that  for  a time  at  least 
that  locality  is  without  water,  under  such  circumstances 
nothing  can  be  done  to  save  the  place  burning  if  the 
fire  has  already  gained  the  ascendency. 

To  obviate  most  cases  of  the  kind  I have  referred  to, 
I would  suggest  that  all  the  water  mains  and  services 
be  kept  constantly  charged 

That  every  water  company’s  main  be  joined  (and 
regulated  by  a sluice  cock)  to  that  of  any  other  company 
nearest  to  its  district,  so  that  in  case  of  fire  or  repairs 
two  companies  could  at  once  be  made  available,  and  in 
this  manner  all  the  water  supplies  in  London  could  be 
concentrated. 

That  the  present  often  obscure,  and  frequently  un- 
known, plug  supply  should  be  superseded  by  standard 
hydrants  in  convenient  recesses  against  a building,  or  in 
a kind  of  box  fitted  at  the  base  of  the  ordinary  lamp- 
posts  ; in  every  case  the  presence  of  the  hydrant  being 
indicated  by  a coloured  glass  in  the  lamp  or  recess  to 
which  it  is  attached,  and  to  ensure  its  being  available  at 
any  and  all  times,  every  constable  should  be  furnished 
with  a smill  key  of  these  boxes,  with  which  he 
could  at  once  open  the  box  and  turn  on  the  water. 
The  key  to  which  I refer  should  resemble  those 
used  by  the  postmen  in  opening  the  post  pillar- 
boxes, so  small  and  handy  that  it  could  not  be 
considered  inconvenient,  the  ordinary  key  to  the 
hydrant  being  kept  always  within  the  hydrant  box  or 
post,  and  if  the  question  of  cost  did  not  arise,  I see  no 
reason  why  each  hydrant  box,  or  ever}^  other,  at  least, 
should  not  contain  sufficient  hose  and  branch  pipe  to 
enable  every  constable  to  endeavour  to  extinguish  a fire 
on  his  own  beat,  while  the  engines  were  being  brought 
to  the  spot. 

Of  course  to  ensure  the  complete  and  efficient  working 
of  the  foregoing  suggestions,  attention  must  first  be 
given  to  the  constant  supply  of  water  in  ull  mains, 
at  all  times,  and  this  I think  could  only  be  met  by  an 
Act  which  compelled  every  householder  to  keep  the 
internal  fittings  in  order,  subject  to  occasional  inspection, 
and  to  a fine  for  neglect  in  this  I’espect,  every  building 
being  supplied  with  a meter,  and  the  water  used  paid 
for  in  the  same  manner  as  gas  is  now  supplied.  This 
question  of  using  meters  would,  I believe,  quite  remedy 
any  want  of  attention  to  the  internal  fittings,  and  would 
reduce  the  necessity  for  inspection  to  a minimum,  besides 
acting  as  a check  to  the  great  waste  of  water  which  at 
present  exists.  Every  meter  being  fitted  with  a key, 
the  supply  could  be  turned  on  and  oil’  at  the  will  of  the 
occupier,  and  thus  necessarily  ensure  a reduction  of 
charge  in  the  event  of  a family  being  from  home  for 
any  length  of  time,  besides  the  facilities  which  would 
then  be  at  hand  for  keeping  the  water  out  of  any  build- 
ing, without  interfering  with  others,  while  the  internal 
fittings  were  under  repair,  or  in  the  event  of  accident. 

Q. — As  you  have  had  occasion  to  suggest  arrange- 
ments of  the  water-supply  for  protection  of  particular 
public  buildings,  will  jmu  describe  those  arrangements  ? 

A. — There  can  be  no  doubt  that  many  of  the  serious 
fires  which  have  occurred  in  London  might,  in  a great 
measure,  have  been  averted,  if  a supply  of  water  umler 
pressure  with  proper  appliances  and  arrangements,  had 
been  fitted  in  convenient  positions,  and  it  is  to  he 
regretted  there  is  not  some  authority  who  could 
insist  upon  such  precautions  being  taken  in  every 
large  building,  the  contents  of  which  would  produce  an 
extensive  fire  in  itself,  and  seriously  endanger  a whole 
neighbourhood  if  water  was  not  forthcoming  from  the 
street  mains  in  sufficient  quantities,  or  if  severe  frosts 
prevailed  at  a time  when  a gale  of  wind  was  blowing.  I 
am  strongly  of  opinion  that  all  large  buiblings,  contain 
ing  say  216,000  cubic  feet  of  sp  me,  should  have  these 
appliances  charged  and  fitted,  to  the  satisfaction  of  some 
authority,  and  that  in  proportion  to  the  size  of  the  build- 


ings, so  the  appliances  should  be  the  more  complete  and 
sufficient  for  the  increased  area,  aad  if  something  like 
periodical  inspection  were  established  in  respect  of  the.se 
buildings  and  fittings,  I believe  many  serious  fires 
would  not  occur,  especially  among  the  large  mercantile 
warehouses. 

Q. — -Would  it  not  be  necessary,  to  facilitate  the  adop- 
tion of  such  mechanical  arrangements,  and  inspectimis 
for  keeping  them  in  order,  th-at  the  water-supplies  should 
be  placed  on  a public  footing  ? 

A. — It  would,  no  doubt,  be  better  if  the  whole  water- 
supply  of  London  were  umler  one  control,  all  the  present 
sources  contributing  to  one  of  constant  supply  and  great 
pressure,  whereby  so  much  fire  engine  power  would  not 
be  required  for  the  purpose  of  extinguishing  fires,  as  is 
already  proved  in  Liverpool,  Glasgow,  and  other  places, 
where  the  mains  areunderconstant  pressure.  Thehydrants 
might  then  be  used  for  cleansing  the  streets,  or  any  other 
purpose,  and  the  frequent  use  of  them  would  only  mike 
them  the  more  reliable  when  wanted  for  a fire.  Half  the 
number  of  men  now  required  for  an  engine  would  then 
answer  the  purpose,  still  keeping  in  view  the  good 
service  to  be  rendered  by  the  police,  who  could  act  a& 
firemen  till  the  regular  brigade  arrived. 

Q. — What  proportion  of  fires  do  you  consider  are 
raised  for  insurance  money  ? 

A. — It  is  difficult  to  tell  the  proportion  of  fires  which 
have  been  raised  with  a view  to  obtain  the  insurance 
money,  as  no  doubt  a great  number  of  them  have  been 
settled  in  a liberal  manner,  and  in  consequence  of  the 
position  of  the  parties  they  have  not  even  been  suspected 
at  the  time  of  settlement,  whereas  circumstances  have 
subsequently  come  to  light  which  left  no  doubt  on  the 
minds  of  some  authorities  that  those  fires  were  the  work 
of  an  incendiary,  either  in  the  person  of  the  principal 
himself,  or  by  agents,  made  use  of  for  the  occasion, 
several  of  whom,  being  dis.satisfied  with  their  reward,  or 
as  the  result  of  a quarrel,  have,  at  some  future  time 
(when  too  late),  spoken  freely  upon  the  subject.  The 
only  remedy,  then,  open  to  the  fire  offices  is  to  use  gre  it 
caution  when  insurances  are  offered,  and  even  this 
remedj'  fails  when  other  n-imes  and  new  bu.-.inesses  are 
adopted  by  these  same  people.  I quite  believe  that  if 
many  evil-disposed  persons  knew  a fire  would  be  quickly 
extinguished,  and  their  plans  revealed,  when  contem- 
plating incendi-uism,  they  would  not  attempt  the  firing 
as  frequently  as  has  been  the  case,  and  in  proof  of  this 
supposition-  it  is  a fact  that  very  few  fires  occur  near- 
fire-engine  stations,  and  therefore,  by  the  street  hydrants 
1 have  proposed,  with  the  police  aid  suggested,  a gn  at 
check  would  be  brought  to  bear  upon  this  class  of  persons. 

Q. — ^What  do  yo'u  find  to  be  the  chief  c.iuses  of  acci- 
dental fires  ? 

.1. — Temporary  stoves  improperly  constructed,  de- 
fective gas  lighting  arrangements,  and  improper 
receptacles  for  ashes,  are  perhaps  among  the  most 
frequent  causes  of  unintentional  fires.  And  these  aie 
quite  common  in  buildings  let  off  to  several  tenants  and 
occupiers,  where  in  many  cases,  after  a landlord  or 
agent  lets  a room  or  floor,  he  does  not  take  the  trouble 
to  see  what  is  going  on  within,  so  long  as  the  rent  is 
regularly  paid.  Nothing  short  of  occasion.-d  inspection 
can  remedy  this  state  of  things,  or  properly-arranged 
agreements  from  the  landlord  to  the  tenant,  restri  -ting 
him  from  liability  for  any  fire  arising  fi-orn  these  causes, 
by  stipulating  that  a tenant  shall  not  fix  or  use  any  of 
these  things  without  the  consent  of  the  landlord,  and  he 
being  restricted  on  his  p irt  till  notice  h.-is  been  given, 
and  an  inspecti-)n  made  by  some  competent  authority, 
who  could  have  no  interest  in  the  matter  beyond  looking 
to  the  public  safety.  The  only  super\-i'ion  in  this 
respect  now  exen-ised  is  that  by  the  fire  offices  at  the 
wharves,  docks,  and  some  of  the  wholesale  warehouses, 
where  it  is  believed  many  accidents  have  been  averted, 
principally  owing  to  the  suggestions  given  from  time  to 
time. 

(7b  be  continued.) 


340 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  March  21.  187  3. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  iScott,  C.B., 
sjcretary. 


The  third  meeting  of  the  Committee  on  Class  9, 
Steel,  was  held  on  the  18th  instant,  at  the  Royal 
Cummisioners’  offices.  Gore-lodge.  Mr.  J.  Latham 
occupied  the  chair,  and  there  were  present— Mr.  F.  A. 
Abel,  F.R.S.  ; Mr.  C.  Asprey  ; Mr.  Warington  ; Mr.  W. 
Smyth,  M.A.,  F.R.S. ; Capt.  A.  C.  Tupper,  F.S.A.  ; and 
Mr.  A.  Vickers.  The  Committee  inspected  the  steel 
goods  which  have  already  arrived  and  have  been 
arranged  in  their  assigned  positions  by  the  exhibition 
staff.  Among  these  goods  were  chieHy  noticeable  a col- 
lection of  swords,  contributed  by  Messrs.  Wilkinson  and 
Son,  of  Pall-mall ; a series  of  specimens  illustrating  the 
processes  of  boyonet  manufacture,  lent  by  the  Council 
of  the  Royal  United  Service  Institution ; a complete 
series  of  modern  English  cutlery,  exhibited  bj'  the 
Messrs.  Unwin  and  Rogers,  of  Sheffield;  halberds, 
swords,  and  lances  manufactured  by  the  Messrs.  Mole 
and  Co.,  of  Birmingham  ; some  Chinese  cutlery  and 
tools,  from  Shanghai ; and  a unique  collection  of 
■steel  jewellery  forwarded  from  Brussels.  It  is  iiniler- 
Btood  that  the  heavy  steel  goo. Is  expected  from  the  chief 
manufacturers,  and  from  the  government  manufacturing 
dep.irtmenta,  will  not  arrive  for  a few  days  later,  but 
the  Exhibition  is  to  open  this  year  on  the  14th  of  April, 
and  it  certtinly  seems  of  great  importance  to  those 
manufacturers  who  wish  to  make  an  adequate  repre- 
sentation of  their  goods,  that  they  should  at  once  take 
time  by  the  forelock,  and  deliver  their  goods  so  as  to 
permit  an  effective  arrangement  being  carried  out. 


Her  Majesty’s  Commissioners’  Board  of  Management 
met  on  March  19th,  at  Gore-lodge,  and  determined  to 
adopt  the  following  announcement  respecting  the  School 
of  Popular  Cooker}'.  The  school  is  situate  on  the  ground- 
door,  between  the  east  galleries  and  the  colonial  annexe. 
The  object  is  to  give  illustrations  of  cooking  food  in  the 
best,  simplest  and  cheapest  ways,  suitable  for  persons 
with  incomes  from  £60  to  £500  a-year.  The  utensils  used 
are  those  which  might  be  found  in  a house  of  £40  a-year 
rental.  The  lecture-room  will  only  hold  about  120 
people,  of  which  number  not  more  than  70  can  be  accom- 
modated with  reserved  seats,  and  there  will  be  a charge 
of  sixpence  for  each  hour's  instruction.  Verbal  expla- 
nations of  the  processes  will  be  given  by  Mr.  Buck- 
master.  There  will  also  be  a tasting-room.  This  room 
will  not  be  regarded  as  a general  refreshment-room,  but 
.arrangements  will  be  made  to  allow  a limited  number 
of  persons  w’ho  register  their  names  each  day  to  taste  the 
practical  illustrations  of  the  lessons  in  cooking  at  two 
o’clock  and  si.x  o’clock.  The  subject  of  the  illustrations 
given  each  hour  in  each  day  will  be  duly  advertised. 


The  fifth  meeting  of  the  Committee  on  Surgical  Instru- 
ments and  appliances  took  place  on  the  19tli  March,  at 
the  Royal  Commission  Offices,  Gore  lodge.  The  fol- 
lowing members  were  )iresent: — Mr.  Caesar  II.  11,'i.wkins, 
F. U.S.,  in  the  chair;  Mr.  W.  White  Cooper,  Mr.  H.  J. 
Doniville,  C.B.,  M.D..  Dr.  Arthur  Farre,  F.R.S.,  Dr.  G. 
T (-i-ream,  Mr.  ,T.  Hilton,  F.R.S.,  Mr.  J.  Hinton,  IMr.  R. 
Liebreich,  Mr.  J.  Luke.  F.R.S.,  Mr,  A.  E.  Mack, ay,  M.D., 
Mr.  ,J.  Marshall.  F.R.S.,  Dr.  W.  S.  Play f dr,  Mr.  E. 
Saumlers,  and  Mr.  E.  Sercombe.  The  Committee  exa- 
mined the  instruments  w'hich  ha'l  already  arrived,  and 
accepted  the  majority  of  those  submitted  for  approval. 
’They  formed  sub-committees  for  the  purpose  of  examin- 


ing the  different  classes  of  the  instruments  and  appli- 
ances, and  agreed  that  they  should  meet  weekly  until 
the  Exhibition  should  open.  It  is  therefore  hoped  that 
all  the  arrangements  will  be  completed  before  the  8th 
April,  so  that  a clear  week  for  private  ■views  and  the 
visits  of  reporters  may  be  allowed  before  Easter  Monday, 
when  the  collection  will  be  thrown  open  to  the  public. 


The  Society  of  Arts  Committee  of  Advice  for  Class 
XII.,  “Substances  used  as  Food,’’ sub-section  (6),  “Dry- 
saltery, Grocery',  and  Preparation  of  Food,’’  met  at  the 
Society’s  House,  on  Friday  last,  the  14th  inst.  Present:  — 
Dr.  Blakiston  in  the  chair ; Messrs.  Seilgwick,  S.  Cow- 
per,  R.  M-  Curtis,  E.  G.  Davenport,  James  Dutican, 
Reginald  Hanson,  T.  Hicks,  Edward  W.  Lamer,  J.  J. 
IManley,  F.  W.  Rowsell,  E.  B.  Savile,  C.  Southwell, 
Seymour  Teulon,  E.  Wilkinson,  and  J.  A.  Youll, 
attended  by  Mr.  E.  J.  Craigie,  Deputy-Commissioner, 
and  Mr.  P.  Le  Neve  Foster,  Secretary.  The  Committee 
received  reports  from  the  various  sub-committees  which 
had  been  previously  appointed,  and  took  into  considera- 
tion the  applications  to  exhibit  which  had  been  received 
since  the  last  meeting. 


The  above  Committee,  acting  as  a Committee  of  Selec- 
tion, met  at  Gore-lodge  on  Monday,  the  17th  inst.,  and 
inspected,  the  various  articles  sent  in  for  exhibition  in 
j the  sub-section  under  their  charge.  There  were  present 
i — Mr.  F.  A.  Abel,  F.R.S.,  in  the  chair.  Major  Gen. 
_ F.  Eardley-Wilmot,  F.R.S.,  Dr.  Peybon  Blakiston,  Dr. 
Henry  A.  Pitman,  Messrs.  Hyde  Clarke,  Sedgwick,  S. 
Cowper,  Reginald  H mson,  T.  Hicks,  E.  W.  L irner, 
Fred.  Machin,  J.  J.  Manley,  W.  Reed,  Francis  W. 
Rousell,  Charles  Southwell,  Seymour  Teulon,  Geo.  F. 
Wilson,  James  A.  Youl,  attended  by  Mr.  E.  J.  Craigie, 
Deputy-Commissioner,  and  Mr.  P.  Le  Neve  Foster, 
Secretary. 


The  preparations  for  the  approaching  opening  are  going 
on  rapidly.  The  Japanese  Government  are  devoting 
several  thousands  of  pounds  to  the  purposes  of  the  Ex- 
hibition. An  immense  consignment  of  silk  goods  is  now 
on  its  way  to  England  from  Japan,  ami  is  expected  to 
arrive  in  the  course  of  a week  or  two.  Japan  also  sends 
models  and  drawings  of  carriages,  and  a quantity  of  steel 
cutlery  and  surgical  instruments.  The  building  occupied 
by  the  Belgian  Commission  last  ye^tr  is  devoted  this  year 
to  the  Australian  authorities.  Next  year,  in  all  i)ro- 
bability,  the  Australians  will  extend  the  present  annexe, 
giving  it  much  larger  dimensions.  Among  the  silk  and 
velvet  fabrics  will  be  a very  interesting  collection  of 
ancient  silk.  Machinery  connected  with  this  manu- 
facture will  occupy  the  northern  extremity  of  the  west- 
ern gallery,  on  the  ground  floor.  The  breeding  of  silk- 
■worms  will  probably  be  illustrated  in  one  of  the  adjacent 
structures  situated  in  the  open  space  of  the  western  side. 
The  number  of  carriages  will  be  much  greater  than  in 
thb  Exhibition  of  18(12.  Among  them  will  be  the  Queen’s 
state  coach,  and  the  state  coaches  of  the  Speaker  of  the 
House  of  Commons  and  the  Lord  Mayor.  There  willalso be 
the  carriage  built  forthe  Duke  of  Edinburgh  in  Australia, 
the  Duke’s  Chinese  sedan  chair,  the  Earl  of  Onslow’s  dress 
coiich,  and  a sedan  chair  sent  by  the  Duke  of  North- 
umberland. The  Duke  of  Beaufort  sends  a mail  coach 
which  formerly  ran  to  and  from  Holyhead.  The  Post- 
master-General contributes  a model  of  one  of  the  old 
mail  coaches.  Progress  has  been  made  towards  a collec- 
tion of  photogi^aphs  representing  the  state  carriages  of 
Europe,  and  the  various  vehicles  in  use  throughout  the 
worhl.  Ten  cab-builders  are  competing  for  the  prizes 
offered  by  the  Society  of  Arts.  “ Cooking  and  its  Science  ’’ 
will  be  practically  iliustrateil  by  a school  of  cooking,  con- 
ducted in  the  building  on  the  eastern  sido,  known  last 
year  as  the  E ist  Machinery  Annexe.  Jjiscuit-ni'aking,  the 
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preparation  of  mustard,  the  manufacture  of  meerschaum 
pipes,  the  cutting  of  orange-peel  by  machinery,  the  making 
of  soda-water,  the  whole  process  of  the  chocolate  manu- 
facture as  conducted  by  a French  company,  different 
modes  of  preserving  meat,  the  most  approved  modes 
of  coffee-roasting,  the  process  of  the  maccaroni  manu- 
facture, and  other  processes  of  similar  character,  will  be 
shown.  One  half  of  the  upper  eastern  gallery  will  be 
devoted  to  the  paintings  of  Mr.  John  l-’nillip  and  Mr. 
Creswick.  Several  of  these,  including  the  Marriage  of 
the  Princess  Royal,  are  lent  by  the  Queen.  The  total 
number  is  large.  The  entire  British  collection  of 
pictures  in  the  present  Exhibition  is  considered  to  he 
somewhat  superior  to  that  of  last  year.  The  oppor- 
tunities of  selection  have  been  considerable,  owing  to  the 
immense  number  sent  in.  In  foreign  art  Belgium  is 
again  conspicuous,  sendingin  a large  numberof  paintings. 
France  is  sending  pictures,  but  apparently  to  no  great 
extent.  There  will  be  a few  Russian  pictures,  also 
Swiss,  German,  Danish,  &c.  Some  of  the  It  dian 
academies  will  send  accredited  works.  The  specimens 
of  sculpture  do  not  promise  to  be  very  numerous. 
Sketches  by  officei-s  of  the  army  and  navy  afford  an 
element  of  novelty  this  year,  and  will  occupy  one  of  the 
upper  rooms  in  the  eastern  gallery.  Ptiotographs, 
engravings,  chromo-lithographs,  and  architectural 
designs,  together  with  lace  and  needlework,  will  be 
shown  in  the  gallery  of  the  Albert-hall.  Scientific  in- 
ventions will  be  exhibited  in  the  crush-rooms  on  the 
first  tier  of  the  Albert-hall,  though  not  wholly  limited 
to  that  spot.  The  French  annexe  will  be  tilled  with 
carriages,  but  the  carriages  will  not  be  confined  to  this 
part  of  the  Exhibition,  many  of  them  being  allotted  to 
the  south  gallery  and  to  other  parts. 


EXHIBITIONS. 


VIENNA  EXHIBITION. 

It  is  expected  that  a series  of  exhibits  intended  to 
illustrate  the  industries  of  Japan  at  the  Exhibition  will 
be  remarkably  noteworthy  and  interesting.  Apart  from 
works  ot  art  in  porcelain,  and  textile  manufa(;turers  of 
great  richness  and  variety,  there  will  be  a complete 
collection  of  various  kinds  of  woods,  and  a vmry  curious 
collection  of  mineral  products,  prominent  among  which 
may  be  cited  the  copper  pyrites  of  Nipon,  quite  as  rich  as 
those  of  .Australia:  the  coat  of  Takasima,  equal  to  that 
of  C.ardiff,  and  superior,  it  is  said,  to  the  American 
anthracite. 

America  seems  likely  to  be  well  represented  as  regards 
manufioturing  industries  at  the  Vienni  Exhibition. 
At  the  last  exhibition  in  Paris  there  were  onlv  24.5 
American  exhibitors,  whereas  there  are  already  700  ex- 
hibitors for  the  e.x^ibition  in  Vienna.  The  Sitonly 
sailed  on  the  1st  inst.  from  New  York  for  Trieste,  with 
a cargo  ernbr, icing  every  variety  of  American  prodmds 
and  machinery — a boiler,  four  steam-engines,  wood- 
working machinery,  machine  tools,  sewing  machiniis, 
pumps,  shoe-making  machines,  fire-engines,  scales,  cloth- 
cutting machinery,  agricultural  machinery  of  every 
description,  organs,  pianos,  telegraph  apparatus,  rock 
salt,  steam-made  salts,  sugars,  moss,  various  plants, 
products  of  the  New  West  along  the  Northern  Pacific 
Railroad,  oils,  1,000  volumes  of  statistics,  a collection  of 
the  American  Geographical  Society,  an-1  other  articles. 
The  Guard  is  expected  to  sail  from  New  York  on  the 
17th  inst.,  carrying  minerals,  ores,  metal  goods,  wooden 
ware,  dental  goods,  hardware,  chromos,  American  wines, 
tobacco,  a windmill,  a soda  fountain,  a street  car,  and 
some  ready-made  shirts.  In  socne  respects  the  .American 
department,  it  is  stated,  will  not  ha  as  complete  as  it 
might  be.  Not  one  American  locomotive,  not  one 


billiard-table,  and  not  one  of  the  American  light 
carriages,  which  surpass  anything  of  the  kind  in  Europe, 
will  be  sent  to  Vienna.  The  department  of  fine  arts  will 
be  the  one  in  which  the  United  States,  according  to  the 
New  York  Gerald,  will  appear  to  the  greatest  disad- 
vantage. The  committee  originally  appointed  resigned 
some  time  ago,  and  the  council  of  the  Academy  of 
Design,  which  supplanted  the  committee,  have  done 
nothing. 

According  to  the  Grocer,  the  pork-packers  of 
Cincinnatti  intend  to  forward  to  the  Vienna  Exhibition 
a complete  illustration  of  the  method  of  killing  hogs  and 
preparing  them  for  market,  from  the  time  they  are  drawn 
into  the  pens  until  they  are  transformed  into  neatly- 
trimmed  hams  and  pickled  sides. 


Nashville  (U.S.)  Industrial  Exposition. — The  ma- 
nagers of  the  Nashville  (U.S.)  Industrial  Exposition 
announce  their  third  annual  display  to  take  place  during 
the  whole  of  the  month  of  May  next.  Buildings  have  been 
erected  specially  for  this  exhibition,  and  the  depart- 
ments have  been  increased  in  number  and  extended  in 
I'ange.  


THE  TR.ADE  OF  THE  LOWER  DANUBE. 

The  Lower  Danube  is  generally  taken  to  be  that 
portion  of  the  river  which  divides  the  United  Princi- 
palities of  Wallachia  and  Moldavia  (no  w called  Roumania) 
on  the  left  bank,  from  Servia  and  Bulgaria  on  the  right 
— thiit  is  to  say,  from  the  Iron  Gates  to  the  Black  Sea,  a 
distance  of  about  (iUU  nautical  miles.  The  whole  of  this 
course  is  more  or  less  navigable  by  sea-going  ships,  but 
they  seldom  ascend  higher  than  Braila,  113  miles  from 
the  Sulina  mouth.  From  Br.iila  upwards,  the  trade  is 
chiefly  carried  on  in  river  craft ; but  when  the  water  in 
the  river  is  high,  sea-going  ships  and  steamers,  drawing 
eight  or  nine  feet,  are  able  to  ascend  to  the  Iron  Gates. 
The  bulk  of  the  Danube  trade  by  sea  is  with  the  left 
bank  of  the  river,  from  Braila  downwards,  this  country 
hiving  no  other  outlet  than  the  Danube;  whereas,  the 
produce  of  Bulgaria  is  not  only  sm  filer,  but  a large 
portion  is  taken  overland  to  ports  in  the  Black  Sea. 
Mr.  Consul  Ward  confines  his  notice  to  the  export  trade 
of  the  Rouman  side  of  the  river,  which  consists  in 
cereals,  the  produce  of  AVallachia,  Lower  Moldavia,  and 
that  part  of  Bessarabia  ceded  by  Russia  in  18.56  ; these 
countries  iii-e  fiat,  and  the  soil  and  climate  are  well 
suited  to  the  cultivation  of  corn.  The  produce  is 
brought  down  from  the  interior  in  bullock  carts  to  the 
nearest  j)ort  on  the  river-side,  pidncipally  Gilatz  and 
Braila.  From  the  ports  above  Braila  the  corn  is  shipped 
either  for  Tchernavoda,  whence  it  is  sent  by  rail  to 
Kustendjie,  or  for  Braila,  to  be  stored  or  tran.shipped 
into  sea-going  vessels.  The  centre  of  the  trade  is  at 
G ilatz,  the  seat  of  the  principal  commercial  and  banking 
establishments.  The  other  ports  are  Braila,  Reni,  anil 
Ismail.  The  countries  into  which  all  this  produe.e  is 
imported  cannot  be  known  with  any  degree  of  accuracy, 
because  the  nature  of  the  corn  trade  is  such  that  the 
shippers  themselves  are  ignorant  of  the  destin  ition  of 
the  vessels  they  load.  There  is,  however,  no  doubt  that 
the  exports  from  the  Danube  to  Gre  it  Britain  far  exceed 
those  to  any  other  country ; on  a moderate  calculation 
they  may  be  valued  at  £1,500,000  a-ycar  on  an  average 
of  the  last  five  years. 

In  steam  n.avigation  the  most  remarkable  increase 
is  apparent;  this  increase  is  principally  due  to  the 
circumstance  that  steamers  are  superseded  by  sailing- 
vessels  in  the  general  trade  of  Great  Britain,  and  notably 
in  the  corn  trade,  though,  if  no  irnprovements  had  been 
made  at  the  navigable  mouth  of  the  Danube,  steam-ships 
of  the  average  size  could  not  have  entered  the  river  at 
all.  In  1857  there  was  onlv  nine  or  ten  feet  of  water  on 
the  Sulina  bar;  and  the  Sulim  branch,  a narrow  tortuous 
channel,  forty-five  miles  long,  leading  out  of  the  main 
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river  to  the  sea,  was  full  of  shoals.  The  Sulina  mouth 
was  then,  and  it  still  is,  the  only  practicable  entrance  to 
the  river.  Steam-ships  in  the  corn  trade  seldom  draw 
less  than  fifteen  feet  when  laden,  so  if  the  bar  had  not 
been  deepened,  and  the  shoals  removed,  those  ships,  had 
they  ventured  to  come  to  the  Danube,  would  have  been 
obliged  to  lay  out  in  the  roadstead.  It  is,  therefore, 
entirely  owing  to  the  works  undertaken  by  the  European 
Danube  Commission  that  the  Danube  has  been  opened 
to  steamers  of  large  burden.  But  the  choice  of  the 
Sulina  for  these  permanent  works  is  most  unfortunate 
There  was  practically  a choice  between  two  mouths,  the 
Sulina  and  the  St.  George.  The  Sulina  presented 
greater  facilities  for  iinmidiate  improvement  at  a com- 
paratively small  expense ; the  St.  George,  being  the 
outlet  of  a branch  conveying  to  the  sea  a much  larger 
volume  of  water,  could  not  be  dealt  with  so  expeditiously, 
and  the  expense  would  have  been  greater  ; but  this  dis- 
advantage was  completely  over  weighed  by  the  superiority 
of  the  St.  George’s  in  all  other  respects. 

The  Danube  flows  into  the  sea  by  three  branches. 
The  Kilia,  to  the  north,  is  the  principal ; the  St. 
George,  to  the  south,  is  next  in  size ; and  the  Sulina, 
which  runs  between  the  two,  is  the  smallest.  Dividing 
the  quantity  of  water  conveyed  by  the  main  stream  into 
27  parts,  it  has  been  calculated  that  the  Kilia  takes  17, 
the  Sulina  2,  and  the  St.  George  8.  The  Kilia  flows 
into  the  sea  by  rrianj'  mouths,  and  is  on  that  account 
alone  so  diflioult  to  manage  as  to  be  out  of  the  question 
for  improvement.  The  St.  George  divides  into  two 
mouths  close  to  the  sea.  The  Sulina  has  only  one 
mouth.  The  superiority  of  the  former  over  the  latter  is 
quite  in  proportion  to  the  quantity  of  water  conveyed 
by  each  to  the  sea.  The  St.  George  is  nearer  to  the 
Bosphorus  by  18  miles  ; it  forms  a projection  seawards, 
and  has  deep  water  not  far  from  the  entrance.  Inside 
the  mouth  there  is  a large  and  commodious  harbour. 
The  river  banks  are  sutticiently  high  and  spacious  to 
build  a town.  Thence  upwards  the  branch  has  many 
bends,  but  the  channel  is  broad  and  deep,  with  no  shoals 
of  any  consequence.  There  is  ample  room  for  naviga- 
tion, and  pilotage  would  not  be  required.  The  Sulina, 
besides  being  further  from  the  Bosphorus,  is  embayed, 
and  flows  into  the  sea  on  to  a flatter  sea-bottom.  There 
is  very  little  harbour  accommodation.  The  banks  of 
the  river  on  each  side  are  very  low,  consisting  of  mere 
strips  of  land,  dividing  them  from  the  marshes  behind. 
The  channel,  though  somewhat  shorter  than  the  St. 
George,  is  so  narrow  as  to  require  good  pilotage.  In 
some  places  a large  ship  getting  aground  across  the 
stream  suffices  to  block  up  the  channel  altogether.  This 
branch,  besides  being  comparatively  shallow  all  through, 
was  full  of  shoals.  Owing  to  the  greater  facility  of 
dealing  with  the  bay  at  Sulina,  provisional  worlcs  were 
commenced  there.  A technical  commission,  which  sat 
in  Paris  in  18.58,  recommended  the  St.  George,  but  on  a 
plan  which  it  would  have  been  impossible  to  carry  out 
with  success;  and  although  the  European  Danube  Uom- 
mission  was  unanimously  in  favour  of  the  St.  George, 
the  plan  remained  for  further  consideration.  Political 
events  then  intervened,  and  eventu-ally  the  Sulina  works 
were  made  permanent. 

Within  the  last  two  years,  Sulina  has  been  made  a 
free  port.  It  was  expected  that  this  privilege  would  have 
converted  the  place  into  a depot  of  grain  ready  for  ship- 
ment at  any  time,  thus  avoiding  delay  and  the  incon- 
venience caused  by  the  interruption  of  the  navigation 
by  post,  but  there  is  no  disposition  to  establish 
grain  stores  at  Sulina.  The  inconvenience  of  the  place 
itself,  the  cost  of  building,  and  doubts  whether  it  would  he 
prudent  to  incur  that  expense,  until  the  question  of 
opening  the  St.  George  be  definitely  settled,  are  the 
causes  of  this  hesitation.  If  the  St.  George  were  here- 
after to  become  the  entrance  of  the  river,  any  expense 
now  incurred  at  Su  lina  would  be  so  much  money  thrown 
away.  Great  praise  is  due  to  the  I'luiMpein  D inube 
Commission,  an  I to  its  engineer-in-chief.  Sir  A.  Hartley, 


for  the  success  of  the  piers  at  Sulina,  and  for  the  efforts 
made  to  improve  the  river  channel  upwards ; but  it  is 
very  unfortunate  that  so  much  intelligent  labour  and  so 
much  money  should  have  been  expended  in  obtaining 
the  result  now  witnessed.  The  effect  of  the  piers  has 
been  to  open  the  entrance  of  the  river  to  ships  of  large 
burden,  and  to  convert  Sulina  from  a dangerous  road- 
stead into  one  of  the  safest  harbours  in  the  Black  Sea. 
This  was  a great  success,  but  it  is  only  a part  of  the  main 
object  sought  to  be  attained,  viz.,  a proper  navigable 
channel  between  the  sea  and  the  main  river.  If  ships 
which  can  enter  the  harbour  are  prevented  by  the  in- 
sufficiency of  the  channel  from  going  any  further,  and 
if  those  ships  which  are  able  to  proceed  are  exposed 
to  accidents  from  the  same  cause,  half  the  value  of  the 
harbour  is  lost,  and  the  work  of  the  commission  remains 
incomplete.  It  was  not,  of  course,  foreseen,  fifteen  years 
ago,  that  the  corn  trade,  instead  of  being  carried  on  in 
sailing-ships  of  300  or  400  tons  at  the  utmost,  would  re- 
quire steam  ships  of  twice  that  tonnage,  and  sailing  ships 
of  501)  tons  and  upwards.  But  such  is  no w the  fact,  and 
the  exigencies  of  the  trade  make  no  exception  for  the 
Danube.  Under  these  altered  circumstances,  the  im- 
provements made  in  the  Sulina  channel,  though  as  much 
as  were  wanted  or  desired  when  the  works  were  begun, 
now  ftll  very  short  of  the  requirements  of  the  trade — 
above  all,  of  the  British  trade. 


AETIFICIAL  CLOUDS. 

The  idea  of  creating  artificial  clouds  to  protect  crops 
from  the  effects  of  frost  is  rather  startling,  but  the  severe 
losses  entailed  on  vine  growers  in  France  by  spring  frosts 
have  directed  the  attention  of  many  scientific  minds  to 
the  subject. 

M.  Gaston  Bazile,  of  Montpelier,  a well-known 
scientific  agriculturist  and  chemist,  and  M.  Le  Vicomte 
de  Laloyere,  hit  upon  the  expedient  of  creating  clouds 
with  the  vapour  of  heavy  hydrocarbons,  and  met  with 
decided  success. 

When  the  sky  is  clear,  and  the  temperature  little  above 
freezing  point,  and  there  is  an  absence  of  dew,  clouds, 
and  wind, there  is  groat  danger  of  frost,  and  when  the  frost 
comes  in  April  or  May  the  damage  to  the  vineyards  is 
enormous.  In  the  Cote  d'Or  and  the  South  of  France 
the  loss  of  half  a crop  of  grapes  by  this  frost,  known  as 
the  effect  of  the  hole  rousse,  from  an  old  notion  that  the 
moon  at  a certain  period  burned  up  the  young  buds  to 
redness,  is  not  an  uncommon  occurrence  ; and  last  year, 
in  a single  night,  the  magnificent  vines  of  Thomery, 
whirh  bear  the  famous  table  grapes  known  as  Chasselas 
de  Fontainebleau,  were  so  injured  by  frost  that  they  will 
feel  the  effects  for  years. 

The  theory  of  the  effect  of  clouds  is  that  they  intercept 
the  radiation  of  the  heat  of  the  soil  into  space,  and 
therefore  prevent  frost.  The  plan  recommended  is,  when 
the  danger  threatens,  to  light  a number  of  grease  pots 
filled  with  oil  of  tar,  or  other  heavy  oil,  and  placed 
all  over  the  ground  at  the  distance  of  fifteen  yards  from 
each  other.  Soon  the  heavy  fumes  will  rise  to  a certain 
height,  spread  themselves  over  a large  space,  and  hang 
there  for  three  or  four  hours;  sometimes  it  may  heneces- 
sary  to  refill  the  pots.  The  cost  is  said  not  to  amount  to 
more  than  about  eight  shillings  an  acre,  and  the  operation 
is  not  often  necessary,  twice  or  thrice  a year  at  the 
utmost. 

An  experiment  was  made  the  other  day  at  Suresnes, 
near  Saint  Cloud,  in  the  presence  of  many  of  the  members 
of  the  Agricultural  Society  of  France  and  the  farmers  of 
the  neighfiourhood,  and  it  was  considered  highly  success- 
ful. A plot  of  about  fifty  acres  was  selected  and  three 
hectolitres  (66  gallons)  of  heavy  oil  burnt;  as  soon  as  the 
pots  were  all  lighted,  columns  of  black  smoke  rose 
sluggishly  over  the  surface,  and  formed  themselves  into 
I heavy  cloud.s.  Ttio  wind  was  blowing  pretty  fresh,  so  the 
I mass  drifted  towards  Saint  Cloud;  but  in  calm  weather. 
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such  as  that  when  frosts  threaten,  the  whole  plot  of  land 
and  a good  deal  more  would  have  been  protected  for 
hours  by  the  artificial  clouds.  The  fruit  growers  present 
seemed  much  struck  with  the  effect  produced,  and  with 
the  explanation  given  by  M.  Barral,  and  some  of  them 
declared  thatthey  would  try  to  save  their  peach  and  other 
blossoms  from  the  scorching  effects  of  the  next  lune  rousse. 
The  hint  will  not,  we  believe,  be  lost  upon  our  own 
countrymen,  who  are  even  more  accustomed  than  our 
neighbours  across  the  Channel  to  see  their  hopes  of  fruit 
nipped  in  the  bud  by  mischievous  spring  frosts. 


CORRESPONDENCE. 


ATLANTIC  TELEGEAPHY. 

SiK, — The  cable  of  1865  is  broken,  in  1,875  fathoms 
of  water.  Such  is  the  latest  startling  announcement. 
Let  us  see  what  this  means.  No  anchor  can  have 
broken  it  — that  is  out  of  the  question.  What 
then  ? It  must  have  broken  itself,  either  by  the 
action  of  a current,  or  by  its  own  weight  on  some 
inequality  of  the  bottom.  This  means  that  the  sheath 
has  rotted,  and  then  a very  slight  force  would  break  the 
core  like  a pack-thread.  The  sheath  has  rotted,  and  no 
wonder,  for  if  the  problem  had  been  proposed,  how  to 
make  a sheath  that  would  rot  soonest,  the  wit  of  man 
could  not  have  devised  a better  method  than  the  way  in 
which  the  sheath  of  the  Atlantic  cable  was  constructed. 
It  was  formeil  of  hempen  cords,  each  with  an  iron  wire 
in  the  middle.  Now,  most  people  know  that  if  their 
washerwoman  hangs  their  shirts  out  to  dry  on  an  iron 
wire,  wherever  it  has  touched  the  shirts  there  will  soon 
be  a hole — wherever  there  is  a speck  of  iron  mould  on  a 
table-cloth  or  a poclaiT-handkerchief  there  will  soon  be  a 
hole.  W ell,  I think  no  one  will  doubt  that,  in  some  parts 
at  least,  of  the  Atlantic,  iron  will  rust ; the  rust  destro}'s 
the  hemp  ; iron  and  hemp  both  go,  and  then  the  core  of 
copper  and  gutta-percha  snaps  from  the  slightest  cause. 
How  long  will  the  1866  cable  last?  But  if  the  life  of 
an  Atlantic  cable  is  to  be  eight  years,  how  extremely 
important  is  it  that  the  prime  cost  should  bo  as  small  as 
possible  P Now,  I have  satisfied  myself,  by  costly  experi- 
ments, that  at  least  three  wires  could  be  laid  at  the  cost  of 
one  of  those  now  used.  I should  have  said  seven,  but  I 
remember  how  emphatically  Stephenson  was  warned  that 
if  he  ventured  to  tell  the  committee  of  the  House  of 
Commons  that  a railroad  locomotive  could  go  more  than 
10  miles  an  hour  it  would  be  fatal. 

I am  met  at  the  outset  on  .all  sides  by  the  cry,  “ Oh ! 
every  practical  man  knows  it  to  be  impossible."  Now, 
if  a man  tells  me  a thing  is  impossible  I consider  him  as 
self-condemned.  If  he  will  deign  to  tell  me  why  it  is 
impossible  I will  listen  to  him,  and  if  his  arguments  are 
sound  I will  confess  my  error.  Perhaps  when  half-a-dozen 
moi’e  expensive  cables  are  laid  it  wdli  be  discovered  that 
cheap  cables  are  not  impossible. — I am,  &c., 

H.  Highton. 

Putney,  March  17th. 

[This  letter  appeared  in  the  Daily  News  of  yesterday]. 


SIGNALS  AT  SEA. 

Sin, — Whatever  may  be  the  difference  of  opinion  as 
to  the  best  signal  to  be  used  by  a ship  in  distress,  there 
can  be  hardly  any  as  to  the  advantage  to  be  gained  by 
any  ships  capable  of  making  and  reading  the  flashing 
signals  advocated  by  Captain  Colomb  in  his  paper  read 
on  the  12th  inst.  But  why  should  the  usefulness  of  such 
a system  be  liinited  by  a code  of  signals  requiring  to  be  : 
referred  to  by  numbers  ? j 

The  combinations  of  short  and  long  flashes  (or  dots 


and  lines)  to  express  every  letter  of  the  alphabet  are 
probably  known  to  every  telegraph  clerk  throughout  the 
world ; and  the  only  hindrance  I can  see  to  their  being 
used  with  lantern  lights,  is  that  great  rapidity  would  be 
r.quired.  With  the  aid  of  electricity,  however,  signals 
could  be  made  faster  than  they  could  he  read ; for  it  is 
probable  that  the  state  of  the  atmosphere  would  be  the 
only  regulator  of  the  speed  of  messages  conveyed  in  this 
way. — I am,  &c., 

F.  E.  W.  Laughlan. 

1,  St.  Lawrence-terrace,  Stockwell. 


ECONOMIC  STOVES. 

Sir, — Stoves  and  grates,  being  supplied  with  air  from 
the  room  or  hall  to  be  warmed,  consume  from  two  to  ten 
or  more  cubic  feet  of  air  per  second  to  maintain  combus- 
tion. In  a room  12  X 15  X 10  rr  1,860  cubic  feet  within 
the  walls,  floor,  and  ceiling,  usually  fourteen  pounds  of 
coals,  or  twenty  of  dry  wood  will  raise  the  temperature 
from  32°  to  70°  Fahr.  in  thirty  minutes;  but  during  this 
time  the  stove  has  had  to  warm,  not  only  the  1,800  cubic 
feet,  but  30m.  X 60s.  X 2 c.  f.  = 3,600  cubic  feet  in  addi- 
tion, the  latter  being  drawn  into  the  room  through  the 
accidental  openings  in  the  wainscoting  around  the  doors 
and  windows. 

For  combustion,  introduce  the  air  into  the  stove  or 
near  the  grate  through  a pipe  from  the  outside.  As  the 
air  in  the  room  will  expand,  a moderate  outward  current, 
instead  of  the  inward,  through  the  accidental  openings 
will  follow. 

Architectural  modifications,  forms  of  stoves  and  grates, 
or  improvised  attachments  and  obvious  means  for  venti- 
lation and  the  introduction  of  fresh  air,  will,  as  a matter 
of  course,  require  mechanical  attention. — I am,  &c., 
Thomas  Clark,  Civil  Engineer. 

Superior,  Douglas  Country,  State  of  Wisconsin. 


GENERAL  NOTES. 

^ 

Technical  Education. — With  the  view  of  promoting 
the  technical  educ.ation  of  per-sons  employed  in  printing  and 
the  oiher  trades  connected  therewith,  a course  of  six  lectures 
will  be  delivered  at  Stationers’ -hall,  by  Mr.  Ellis  A.  David- 
son, on  the  arrs  of  printing,  type-foujiding,  paper-making, 
engraring,  and  wood-cutting,  upon  the  following  days: 
March  31st,  April  7th,  21st,  28th,  May  5th  and  12,  and  will 
coiiimence  at  7.30  p.m.  Adiidssion  will  be  gr.atis  by  tickets, 
to  be  obtained  of  the  clerk  of  the  Stationers’  Company,  at 
the  hall,  Ludgate-hill. 

Aeronautics. — It  is  said  that  an  American  aeronaut, 
ProfesS(jr  Donald.-on,  intends  this  summer  to  cross  the 
Atlantic  to  Ireland  in  a large  balloon.  The  machine  will 
weigh  about  2,0001b.,  will  contain  268,000  ft.  of  gas,  with  two 
reservoirs  to  provideagainst  leakage, and  anelectrical  arrange- 
ment for  light.  The  professor  calculate.s  to  accomplish  his 
trip  in  from  17  hours  to  two  days  .and  a-half,  and  intends,  if 
the  experiment  proves  successful,  to  establish  a balloon  mail 
and  passenger  line  round  the  world. 

Norwegian  Eish. — A Grimsby  firm  propose  to  erect 
tanks  near  the  mouth  of  Great  Yarmouth  harbour  for  the 
reception  of  lobsters,  salmon,  and  other  fisli,  which  they 
intend  to  import  from  Nnrway  and  utherplaces  for  the  London 
market.  Great  Yarmouth  is  considered  to  be  more  conveniently 
situated  fur  this  trade  than  other  ports. 

Coal  in  the  United  States. — Advices  recently  received 
from  New  York  state  that  the  production  of  coal  in  the 
United  States  last  year  was  41,491,13.5  tons.  This  total 
presents  an  increase  of  upwards  of  3,000,000  tons  as  compared 
with  1871.  The  production  of  anthracite  coal  last  year  was 
22,039,313  tons. 
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Library  of  the  Board  of  Trade. — The  valuable  library 
of  the  Board  of  Trade,  which  for  some  time  past  has  been 
consigned  to  a wooden  sbed,  is  to  be  transferred  forthwith  to 
the  Foreien  Office.  We  trust  that  the  time  is  not  far  distant 
when  this  and  similar  libraries  attached  to  the  various 
government  offices  will  be  thrown  open  to  the  general  public. 

Progress  in  Japan. — The  Japanese  government  pro- 
poses to  have  an  institution  for  the  study  of  practical 
engineering,  and  have  instructed  their  agents  to  procure  a 
set  of  machinery  and  tools  similar  in  all  respects  to  that 
which  the  Crystal  Palace  Company  last  autumn  constructed, 
for  the  purposes  of  their  school  for  practical  engineering, 
under  the  supervision  of  Prof.  Wilson,  as  Principal. 

A New  Artificial  Stone. — A patent  has  been  granted 
in  the  United  Stales  for  a new  artificial  stone,  produced  by 
treating  asbestos,  either  ground  or  in  fibre,  with  silicate  of 
potash  or  soda,  then  pressing  the  .same  into  moulds  of  the 
desired  form  or  shape,  saturating  the  mass  with  chloride  of 
calcium,  either  pure  or  mixed  with  chloride  of  magnesium, 
and  finally  washing  it  in  pure  water.  The  result  is  a com- 
pound claimed  to  be  fire-proof  and  impervious  to  water, 
which  can  be  used  with  great  advantage  for  many  different 
purposes.  By  preference,  the  bittern,  or  mother  water,  from 
salt  works,  is  used  to  saturate  the  blocks  after  they  are 
pressed.  The  action  of  chloride  of  calcium  and  magnesium 
upon  the  alkaline  silicate  previously  mixed  with  asbestos,  is 
to  decompose  the  silicate,  and  form  insoluble  silicate  of  lime 
and  magnesia,  with  soluble  chlorides  of  potassium  or  sodium, 
the  latter  being  readily  removed  by  washing  with  water. 
The  principal  advantage  claimed  for  the  compound  is  that 
it  preserves  a certain  degree  of  elasticity,  mainly  due  to  the 
fibrous  nature  of  the  asbestos,  which  cannot  be  attained  if, 
in  place  of  the  asbestos,  clay  or  other  material  of  a similar 
character  is  employed. 

Provisions  Preserved  by  the  Action  of  Cold. — From 
the  report  of  the  Academie  des  Sciences,  wo  learn  that,  in 
1866,  some  beef  broth  was  bottled,  and  then  plunged  for 
some  hour.s  in  a freezing  mixture.  The  broth,  when  opened, 
had  all  the  qualities  which  it  possessed  on  being  sub- 
mitted to  the  action  of  cold.  Sugar-cane  juice  treated  in  the 
same  way  had  undergone  no  change.  These  trials  were 
suggested  by  the  well-known  geological  fact  that  a low 
temperature  becomes,  in  c mrse  <if  time,  an  obstacle  to  the 
decomposition  of  llesh.  For  example,  in  1804,  the  carcase  of 
an  elnphant  was  discovered,  enolo.sed  in  ice,  at  the  mouth  of 
the  Lena,  in  Siberia,  in  such  a state  of  preservation  that  the 
animaks  fed  on  it.  This  is  not  an  exceptional  case.  During 
the  exploration  on  the  coast  of  the  Frcjzen  Sea,  between  the 
Lena  and  the  Kolyma  (undertaken  after  the  voyage  of  Capt. 
Beechey  to  the  Bay  of  Escholtz),  thousands  of  elephants, 
rhinoceroses,  and  buffaloes  were,  says  the  “report,”  dis- 
covered buried,  either  in  the  ice  or  in  the  frozen  earth  of 
those  regions.  One  of  the  members  of  the  Academy  men- 
tioned that  his  father  had  often  told  him  that,  in  the 
Russian  campaign,  the  bodies  of  the  soldiers  and  .animals 
buried  under  the  snow  were  better  preserved  than  those 
which  were  exposed  to  the  air. 


NOTICES. 


SUBSCRIPTIONS. 

The  Christmas  subscriptions  are  due,  and 
should  be  forwarded  by  clieque  or  Post-ofifice 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  jmhlished  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  bo  obtained 
at  the  office  of  the  Societ}^ 


" ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  ; — 

March  26. — “ On  the  Edible  Starches  of  Commerce, 
their  Production  and  Consumption.”  By  P.  L. 
SiMMONBS,  Esq.  On  this  evening  Thos.  Greenish, 
Esq.,  F.C.S.,  F.R.M.S.,  will  preside. 

April  2. — “ On  Economy  of  Fuel  for  Domestic 
Purposes.”  By  Capt.  Douglas  Galton,  C.B.,  F.R.S. 
April  9. — No  Meeting. 

April  16.^ — “ On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 

April  23. — “ On  Mlkworm  Grain.”  By  Mons. 
Alfred  Roland  (Orhe,  Switzerland).  On  this  evening 
Andrew  Cassels,  Esq.,  will  preside. 


INDIA  COMMITTEE. 

A Conference  will  he  held  on  Friday,  28th  inst., 
at  8 p.m.,  when  a paper  will  he  read  by  W.  T. 
Blanfoed,  Esq.,  of  the  Indian  Geological  Survey, 
on  “ The  Mineral  Resources  of  India.”  Sir  Louis 
Mallet,  C.B.,  Member  of  the  Council  of  India, 
will  preside. 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thudichum,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  lirst  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Society  of  Engineers,  7j.  Discussion  on  Mr.  W.  H. 
Fox’s  Paper  on  **  Continuous  Pailway  Brakes.” 

London  Institution,  4.  Prof.  'J  hiselton  Dyer,  “Fungoid 
Organisms  in  thtir  Relation  to  Mankind.” 

Institute  of  Surveyors,  8.  Mr.  W Brown,  “Beech  Woods 
and  Larch  Plantations.” 

Royal  Geographical,  8^.  Muj.-Gen.  SirH.  C.  Rawlinson, 
“ Notes  on  Khiva,  and  Routes  leading  to  that  Country.” 
Medical,  8. 

Tubs. ...Royal  Institution,  3.  Prof.  Rutherford,  “Forces  and 
Motions  of  the  Body.” 

Medical  and  Chimrgical,  Sg. 

Civil  Engineers,  8.  Mr.  Thomas  Sopwith,  jun.,  “ The 
Mont  Cenis  Tunnel.” 

Intel-national  Derimal  Association,  8.  (At  the  House  of 
THE  Society  op  arts,) 

Wed.  ...SOCIEl  Y OF  ARiS,  8 Mr.  P.  L.  Simmonds,  “On 
the  Edible  Suir  ches  of  Commerce,  their  Production  and 
Consumption.” 

Geological,  8.  1.  Capt.  F.  W.  Hutton,  “ Synopsis  of  the 

Younger  Fonna'ions  ot  New  Zealand.”  2.  Mr.  W. 
Carruthers.  ‘‘  On  the  Tree-lerns  of  the  Coal-measures 
and  their  Relations  to  other  Living  and  Fossil  I'orms.” 
3.  Mr.  A.  H.  Schindler,  “Notes  on  the  Geology  of 
Kazinin.  Persia.”  Communicated  by  Mr.  Joseph 
Prestwich. 

Royal  Society  of  Literature,  8j. 

Archseological  Association,  8. 

TnuRS... Society  for  the  Encoiu'ageraent  of  the  Fine  Arts,  8.  Mr. 
Benjamin  Scare,  “ The  Elizabethan  Drama.” 

R^iyal,  8^. 

Antiquaries,  8^. 

Royal  Institution,  3.  Mr.  Vernon  Harcourt,  “Coal  and 
its  Products.” 

Fri SO  I?'TY  (‘F  ARTS  8.  India  Conference.  Mr.  W. 

T.  Blanford,  “ The  Mineral  Resources  of  India.” 
Quekett  Club,  8. 

Royal  Institution.  9.  Professor  W.  K.  Clifford,  “ On  the 
Meaning  of  Force  and  Energy.” 

Royal  United  Service  Institution,  3.  Capt.  J.  B.  O’Hea, 
“ Rifles,  and  Rifling.” 

Sat Royal  Institution,  3.  Professor  Max  MUller,  “ On 

Darwin’s  Philosophy  of  Language.” 
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AUcommunicaiionsfor  the  Society  ahmld  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  tV.C, 


ANHOWCEMEHTS  BY  THE  COTTUCIL. 


INDIA.  COMMiriEE. 

A meeting  is  called  of  tlie  Indian  Committee  of 
the  Society,  and  others  interested  in  the  question, 
on  Wednesday,  2nd  April,  at  4 p.m.,  for  the  pur- 
pose of  arranging  for  a deputation  to  the  Secretary 
of  State  for  India,  on  the  subject  of  facilitating  our 
communications  with  Eastern  Turkistan  in  Central 
Asia. 

TECHNOLOGICAL  EXAMINATIONS. 

^The  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready,  and  may  be  had  on 
application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
Snit,  Steel,  and  Carriage-building.  Those  desiring 
to  become  Candidates,  should  apply  for  the  pro- 
gramme without  delay,  as  all  names  must  bo  sent 
in  before  the  end  of  March. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  ; — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

To  the  best  candidate  in  the  Elementary  Grade,  £5. 

In  order  that  these  Examinations  may  really  bo 
successful  in  promoting  technical  education  in  this 
country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Council  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  Piize  Fmrd. 

The  following  special  additional  Prizes  are 
offered : — ■ 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building ; — 


A Prize  of £3 

A Prize  of 2 


By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  in  the  Elementary 
Grade  respectively,  in  the  Manufacture  of  Steel ; — ■ 


A Prize  of £.5  5 

A Prize  of 3 3 

A Prize  of 2 2 


The  Council  beg  to  annoimce  the  follo^ving  con- 
tributions to  the  Prize  Fund  : — 

The  Worshipful  Cnmpanyof  Fishmongers  £.52  10  0 


The  Worshipful  Company  of  Mercers..  26  5 0 

The  Worshipful  Company  of  Vintners.  . 10  10  0 

The  Worshipful  Company  of  Salters 

(annual) 10  10  0 

Dr.  Crace  Calvert,  F.R.S.  (annual)  ....  5 5 0 

Sir  Daniel  Cooper,  Bart 6 0 0 

R.  L.  Chance,  Esq 5 5 0 


The  Council  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
aging their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts, 
Adelphi,  London,  W.C. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  early  in  May  next.  This 
medal  was  instituted  to  reward  ‘ ‘ distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  “for  his  great 
service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penirv  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but 
have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  “ for  distinguished  merit  in  promoting,  in  many 
waj’S,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  hidicious  patron:ige  of  Art, 
his  enlightened  commercial  policy,  -and  especially  by  the 
abolition  of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F. R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
m.©rc6»^ 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S. , in 
“ recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth.  F.R.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
degree  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  “for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food  economy  and  agriculture,  to  the  advancement  of 
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chemical  science,  nrid  to  the  benefits  derived  from  that 
science  i^y  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “ for  services 
rendere<i  to  Arts,  Manufactures,  aud  Commerce,  by  the 
realisation  of  the  SufZ  Canal.” 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  “ for  his  important 
services  in  prouioting  Arts,  Manufactures,  and  Com- 
merce, espi  ciallyin  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  development  of 
Science  and  Art.  and  the  South  Kensington  Museum.” 
In  1872,  to  Mr.  Henry  Bessemer,  “ for  the  eminent 
services  rendered  by  him  to  Arts,  Manufactures,  and 
Commerce,  in  developing  the  manufacture  of  steel.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  12th 
of  April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


INSTITUTIONS. 

The  following  Institution  has  been  received  into 
Union  since  the  last  announcement : — 

Tonic  Sol-fa  Teachers’  Association,  1a,  University-street, 
Tottenham-court-road,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY 


SIXTEENTH  ORDINARY  MEETING. 

Wednesday,  March  26th,  1873,  Thomas 

Greenish,  F.C.S.,  F.R.M.S.,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society 

Backhouse,  Thomas,  Cleveland  Iron  Ship  Yard,  Mid- 
dlesborough-on-I'ee.s. 

Cobb,  Benjamin  Enmcis,  9,  Obi  Broad-street,  E.C. 
Eames,  Alfred,  Koyal  Naval  School,  New  cross,  S.E. 
Galloway,  Charles  J.,  Knott  Mill  Iron  Works,  Man- 
chester. 

Gjers,  John,  Ayresome  Iron  Works,  Middlesborough- 
on-Tees. 

McEwen,  Lawrence,  Lombard  House,  George-yard, 
Lombard-sireet,  E C. 

Packer,  (jeor;;e,  71,  Sf.  Donatt’s-road,  New-cross,  S.E. 
Eoutledgp,  Edmund,  294,  Camden-road,  N. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Colomb,  Ciptain  P.  H.,  E.N.,  Harrow,  N.W. 

Hale,  Willi.iui  Francis,  304,  Goldhawk-road,  Hammer- 
smith, W. 

Ricketts,  Arthur.  12,  Forbes-road,  Penge,  S.E. 

Smith,  Matthew  (Messrs.  Fre.deriok  Smith  and  Co.) 
Halifax,  Yotkahiie, 

Wallace,  Sir  Richard,  Bart,  M.P.,  105,  Piceadillj',  W. 
Whitehead,  Charles,  F.R.G.S.,  F.S.A.,  Barming  House, 
Maidstone. 

The  Paper  read  was — 

ON  THE  EDIBLE  STARCHES  OF  COM- 
MERCE, THEIR  BRUDUCTION  AND  CON- 
SUMPTION. 

By  P.  L.  Simmonds. 

About  fourteen  years  ago  the  subject  of  Starches 
was  brought  before  our  Society  by  my  friend  Dr. 
Calvert,  F.R.S.,  tho  title  of  his  paper  being  “ On 


Starches,  the  Purposes  to  which  they  are  Applied, 
and  Improvements  in  their  Manufacture.”  {Jour- 
nal, vol.  viii..  p.  87.)  Dr.  Calvert,  however, 
dwelt  chiefly  on  the  industrial  and  manufacturing 
uses  of  starches,  and  alluded  very  briefly  to  the 
edible  starches.  In  vol.  iii.  of  the  Journal,  page 
774,  I published  a short  paper  on  ” New  Edible 
Farinas  and  Starches.”  Since  then  the  production 
and  consumption  of  those  used  for  diet  has  at- 
tained very  large  proportions,  and  as  the  food  pro- 
ducts will  form  a prominent  feature  of  the  forth- 
coming London  Exhibition,  I have  thought  that  a 
few  descriptive  and  statistical  details  on  the  sub- 
ject might  at  this  time  prove  of  general  interest. 

Unlike  the  French,  who  have  two  words  which 
they  apply,  with  dififerent  meanings — fecula  and 
amidon,  or  starch, — we  are,  in  a great  degree,  li- 
mited to  one,  all  being  essentially  starches  in  com- 
merce, even  with  the  minor  classifications  of  arrow- 
roots,  sagos,  tapiocas,  corn-flours,  &c. 

The  French  confine  the  term  fecula  to  the  starch 
obtained  from  roots,  such  as  manioc ; of  stems,  as 
the  sago ; and  fruits  or  seeds,  as  of  the  horse- 
chestnut,  acorns,  &c.  ; while  the  amylaceous 
product  obtained  from  the  cereals,  which  crys- 
tallises, on  drying,  into  needle-like  forms,  they 
define  as  amidon,  or  starch. 

Very  little  has  been  published  on  this  extensive 
and  important  branch  of  commerce, — at  least  in  a 
collected  form,  for  occasional  papers  have  appeared, 
from  time  to  tim  e , in  various  scientific  j oumals . Per- 
haps, however,  the  best  and  mostcarefully  conducted 
investigation  into  all  the  tropical  starch-producing 
plants,  their  characteristics,  and  properties,  was 
that  carried  out,  about  a quarter  of  a century  ago, 
by  Dr.  Shiers,  in  British  Guiana,  and  published 
locally  in  a pamphlet,  of  which  I gave  a digest  in 
the  chapter  ” On  Starch-producing  Plants,”  in  my 
work  “ On  the  Commercial  Products  of  the  Vege- 
table Kingdom,”  published  in  1852,  a book  now 
out  of  print. 

It  is  not  my  intention  this  evening  to  trouble 
you  with  scientific  and  chemical  descriptions  of  the 
special  charactersof  the  starches  from  various  plants, 
or  to  treat  upon  the  mooted  question  of  howfarthey 
furnish  nutritive  food, — subjects  which  fall  more 
properly  within  the  scope  of  Societies  like  the 
Microscopical,  the  Chemical,  the  Pharmaceutical, 
the  Medical,  &c.  I shall  restrict  myself  to  the 
commercial  aspect  of  the  question.  I may,  however, 
state  that  I have  placed  on  the  table,  for  the  inspec- 
tion of  the  members,  a very  large  and  varied  collec- 
tion of  edible  starches,  which  have  all  been  carefully 
identified  and  referred  to  their  proper  sources,  by 
my  friend  in  the  chair,  for  m commercial  circles 
there  is  too  much  confusion  on  this  point. 

In  juistification  for  bringing  the  subject  before 
the  Society,  I may  give  a few  figures,  which  will 
serve  to  prove  that  the  commerce  m these  articles 
is  of  considerable  aggregate  importance. 

In  1850  we  imported  about  one  million  pounds 
of  arrowroot ; in  1860  these  imports  had  increased 
to  more  than  2,383,000  lbs. 

In  1800  the  values  of  the  edible  starches,  &c., 
imported  were  : — 


Arrowroot  £42,404 

Maccaroni  and  vermicelli  14,206 

Sago  149  748 


206,438 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  March  28,  1873. 


In  1870  these  had  injreased  to  : — 

Arrowroot £33,063 

Maccaroni  and  vermicelli  2 5 4o2 

Sago  2l8  40  0 

Tapioca  89,635 

£366,650 

I will  now  take  the  figures  of  1871,  the  last  year 
for  which  we  have  the  complete  official  detailed 
returns  of  imports ; but,  unfortunately,  these  ai’e 
issued  m a new  form,  and  are  given  collectively, 
without  the  special  enumeration  which  we  formerly 
had. 

The  aggregate  value  of  the  farinaceous  substances 
and  manufactures  therefrom  imported  is  stated 
at  £274,281  ; sago  and  sago  fiour,  £197,381 ; 
total,  £471,662.  But  as  the  article  “ maizena  ” 
is  thrown  in  with  Indian-corn  meal,  and  much 
maize,  rice,  and  even  potatoes  are  converted  into 
edible  starches  here,  I may  as  well  add  the  figures 
given  for  Indian-corn  meal  (£13,944)  to  the  above, 
which  would  bring  up  the  total  to  £485,706  for  the 
year. 

Our  imports  of  arrowroot  from  the  West  Indies, 
in  the  last  ten  years,  have  fluctuated  between 
12,000  cwts.  and  22,000  owts.  a year  ; from  South 
Africa  we  now  get  from  3,000  to  4,000  cwts. 
annually. 

Having  thus  given  you  an  outline  of  the  extent 
of  our  imports,  I proceed  to  treat  of  the  production 
and  consumption  in  the  several  localities,  prefer- 
ring to  arrange  the  information  under  these 
divisions,  as  more  generally  recognisable  and 
more  easily  followed. 

Eueopeajst  Starches. 

But  few  plants  are  utilised  for  edible  starches  in 
Europe.  We  are  mainly  dependent  for  our  supplies 
of  these  on  tropical  and  sub-tropical  countries. 
Occasionally  small  quantities  of  Portland  arrow- 
root  have  been  made  from  A nun  macidntwn.  In 
Italy  the  feculaof  irum  italicum  and  of  Pancratium 
maritimum  is  manufactured  to  some  extent,  and 
sold  at  3.)d.  per  lb.  About  two  tons  are  made 
ammally  by  one  maker  at  Cava. 

Starch  is  manufactured  in  the  south  of  France 
and  the  neighbourhood  of  Paris  from  the  horse- 
chestnut.  It  yields  about  16  or  17  per  cent,  of 
starch.  If  it  is  to  be  used  as  food,  it  must  be 
treated  with  water  containing  carbonate  of  soda, 
to  remove  all  bitterness,  and  then  washed  repeatedly 
with  pure  water.  Only  small  quixntities  of  it  have 
been  imported  into  this  country,  more  for  curiosity 
than  for  commercial  purposes. 

Bice  starch  has,  within  the  last  few  years,  been 
prepared  as  a beautiful  food  product,  under  the 
name  of  corn-flour,  by  an  eminent  firm,  and  the 
care^  with  which  it  is  manufactured,  and  its 
nutritive  qualities,  have  commanded  for  it  a large 
sale.  As  much  as  80  or  90  per  cent,  of  stai’ch  has 
been  obtained  from  some  kinds  of  dry  rice,  but  the 
average  may  be  taken  at  73.  Imported  maize  or 
Indian-corn  is  also  converted  in  tins  coimtiy  into 
a starchy  food  product,  sold  as  corn-flour. 

Under  the  name  of  farina,  without  the  prefix  of 
“potato,”  a large  quantity  of  potato  starch  is 
imported  and  sold  here.  The  process  by  which 
potato  starch  is  now  so  largely  made  on  the  Conti- 
nent by  improved  machinery  is  very  perfect.  Its 
hygroscopic  properties  are  however  great;  even 


when  sold  in  the  shops  in  the  form  of  dry  powder,  as 
a substitute  for  arrowroot,  it  contains  18  per  cent. 
of  water,  and  if  placed  in  a damp  atmosphere,  it 
will  rapidly  absorb  double  that  amount  of  water. 
The  percentage  of  starch  in  the  potato  ranges  from 
9 to  26  per  cent.  Sago,  vermicelli,  and  various 
other  food  products  are  made  on  the  Continent 
with  potato  starch.  The  famed  gravies,  sauces, 
and  soups  of  Prance  are  largely  indebted  for  their 
excellence  to  the  so-called  farina  from  potatoes. 

As  Professor  Owen  observed  as  far  back  as  1856, 
in  his  official  report  on  the  alimentary  substances 
shown  at  the  Paris  Exhibition  of  1855 — “ The 
French  at  present  appear  to  excel  in  the  art  of  pre- 
paring and  modifying  the  starch  princiq>le  of  the 
potato,  so  as  to  simulate  the  product  of  the  Maranta 
aruudinacea,  called  under  one  form  arrowroot, 
and  under  another,  or  granular  form,  ‘ tapioca ; ’ 
as  also  to  simulate  the  starch  principle  of  the  Cycas 
circmalis,  called  ‘sago,’  and  that  of  certain  Asiatic 
species  of  Orchis,  called  ‘salep.’  It  must  be  added 
that  the  conscientious  fabricators  of  these  imitations 
vend  them  as  ‘ French,  or  indigenous  arrowroots, 
sagos,’  &c.,  and  at  a lower  price  than  that  for 
which  the  genuine  exotic  article  can  be  obtained. 
I am  afraid  that  there  is  little  conscientious  prin- 
ciple manifested  among  vendors  here,  for  European 
arrowroots  and  sagos  sell  as  readily  and  pro- 
miscuously as  Indian  and  American.” 

West  Indian  Arrowroot. 

3Iarantn  anmdinacea  furnishes  most  of  the 
genuine  West  Indian  arrowroot,  although  other 
species,  such  as  31.  nobilis,  31.  AHouya,  31.  ramosis- 
siiii.t,  are  also  cultivated  for  a similar  starch  from 
their  tubers,  and  several  species  of  Ganna  are 
utilised  for  the  starch  in  their  tubers. 

The  Bermuda  arrowroot  was  long  considered  the 
purest  quahty  made,  its  superiority  either  arising 
from  the  nature  of  the  water  or  soil,  or  from 
greater  care  in  the  nianufactm-e,  but  the  pro- 
duction has  been  declining,  and  has  now  given 
way  to  other  more  profitable  crops.  The 
general  exjaort  from  the  colony  was,  in  1870, 
45,675lbs. ; in  1871,  30,2761bs.  ; and  in  1872,  26,710 
lbs.,,valued  at  £1,323.  The  decline  in  the  produc- 
tion is  best  shown  by  the  following  figures,  giving 
the  value  of  the  arrowroot  exported  from  Bermuda 
in  former  years : — 


1851 

1852 

1853 
1864 

1855 

1856 

1857 

1858 

1859 

1860 
1861 


£10,334 
8 664 
7,820 
8,085 
6,439 
3,772 
6,281 
5,449 
2,851 
4,134 
4.291 


The  imports  into  the  United  Kingdom  from  this 
island  have  been  as  follows  ; — 


1863  

Cwts. 

1864  

332  

3,495 

1865  

197  

1,837 

18(-6  

330  

3,076 

1867  

1 

9 

1868  

60  

507 

1869  .' 

91  

679 

1870  

348 
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When  made  by  the  labourers  in  the  West  Indies 
on  a small  scale,  arrowroot  is  prepared  much  in 
the  same  manner  as  potato  starch  in  this  country 
for  domestic  use ; the  only  implements  required 
are  a grater  and  wooden  troughs  and  trays  ; when 
made  on  a larger  scale,  as  on  the  estates  of  the  pro- 
prietors, the  crushing  of  the  root  and  the  reducing 
it  to  a pulp  are  effected  by  simple  and  cheap 
machinery  (a  wheel  and  rollers)  worked  by  water. 
The  arrowroot  is  dried  under  sheds.  Little  or  no 
use  is  at  present  made  of  the  pulp  after  the  ex- 
traction of  the  starch  by  lixiviation,  but  probably 
a serviceable  paper  might  be  made  of  it  at  a trifling 
cost. 

In  1869  there  were  65|  acres  under  culture  in 
Jamaica,  and  in  1870,  but  49J  acres.  The  exports 
have  declined  year  by  year  from  70,204  lb.  to 
6,343  lbs. 


1866  70,204  lbs. 

1867  44,566  „ 

1868  27.346  „ 

1869  11,731  „ 

1870  6,343  „ 


In  the  Island  of  St.  Kitts,  arrowroot  and  tons 
les  mots  (from  Canna)  are  produced  to  some  extent. 
In  1850,  95,460  lbs.  were  shipped;  in  1860,  35,128 
lbs.  The  imports  into  the  United  Kingdom  for 
eight  years  have  been  as  follows : — 


Cwts. 

1863  

103  

£213 

1864  

841  

1,483 

1865  

1,139  

1,329 

1866  

374  

1,329 

1867  

7 

6 

1868  

35  

34 

1869  

57  

54 

1870  

118  

no 

In  1850  the  shipments  were  only  3,573  barrels 
and  7,493  boxes,  valued  at  £15,864. 

Of  late  there  has  been  a steady  increase  in  the 
production,  so  that  instead  of  the  stationary  figure 
of  7,500  barrels,  at  which  the  exports  kept  from 
1860  to  1865,  they  have  risen  above  the  large  ship- 
ment of  10,000  barrels  in  1859.  In  1867  and  1868 
the  average  export  was  12,000  barrels;  in  1866, 
it  rose  as  high  as  14,645  barrels  ; in  1869,  to  11,226 
barrels,  being  a decrease  on  the  previous  year  of 
422  barrels;  in  1870,  the  shipments  were  10,438 
barrels. 

I have  not  any  recent  statistics  of  the  production 
of  arrowroot  in  Barbados,  but  I believe  little  is 
made  or  shipped  from  the  island  now.  The  exports 


•were,  m : — 
1-850  

Pacl^apres. 

1,073  

....  £1,526 
807 

1851  

575  

1852  

794 

1853  

717  

595 

1854  

1,057  

....  1,403 

In  Antigua  there  has  been  considerable  declin® 
in  the  production.  From  1850  to  1854  the  exports 
were  from  300  to  500  boxes  and  barrels,  and 
from  Montserrat,  in  some  years,  250  barrels.  Now 
our  imports  of  arrowroot  from  Antigua  have 
dwmdled  to  the  following  figures : — 


Cwts. 

£ 

1863  

217  

455 

1864  

419  

740 

1865  

271  

320 

1866  

172 

1867  

12  

11 

1868  

17  

16 

1869  

31  

29 

1870  

30  

28 

The  amount  of  arrowroot  exported  from  St. 
Vincent  is  now  about  two  millions  of  pounds  ; in 
1847,  the  quantity  shipped  was  oidy  297,587  lbs.  ; 
and  in  1851,  490,837  lbs. 

Many  circumstances  have  promoted  this  increased 
culture.  When  it  began  the  price  of  the  article 
was  high,  and  the  grower  obtained  a largely  re- 
munerative profit ; its  culture  was  not  laborious ; it 
was  subject  to  few  risks  ; it  did  not  for  its  success 
require  rich  land  or  much  manure ; there  was  a 
constant  and  increasing  demand  for  it ; and  in 
consequence  of  the  abundance  of  pure  water,  great 
facilities  were  afforded  for  the  manufacture,  and 
that  by  a process  so  simple,  easy,  and  cheap,  as  to 
require  little  sldll  in  conducting  it,  and  scarcely 
any  capital. 

St.  Vincent  is  the  only  arrowroot-producing 
colony  that  has  kept  steadil^^  progressive,  as  the 
following  figures  will  show.  There  will  necessarily 
be  slight  fluctuations  in  the  out-turn,  according  to 
season,  &c.  From  1850  to  1854  the  quantity 
made  in  the  island  ranged  from  350,000  to  550,000 
pounds,  but  of  late  years  the  production  has  often 
reached  2,250,000  pounds.  The  following  have 
been  the  imjjorts  mto  the  blnited  Kingdom,  and 


their  value  : — ■ 

1863  

Cwts. 

. . . . 11.436  

£30,994 

1864  

. ...  12-243  

30,567 

1865  

17.691  

34  813 

1866  

20.264  ..... 

33  868 

1867  

. . . . 20,786  

29,393 

1868  

1869  

15,870  

22,875 

1870  

. ...  16,919  

25,515 

Tortola  used  to  export  arrowroot  and  tons  les 
7>iois  of  the  value  of  £500  to  £1,500  a-year,  but  has 
dropped  out  of  the  production. 

North  Ameeicah  Starches. 

The  enormous  production  of  Indian  corn  in  the 
United  States,  and  the  fact  of  its  containing  a less 
proportion  of  gluten  than  wheat,  have  led  to  its 
extensive  utilisation  for  starch  manufacture,  and 
also  as  a food  product,  under  the  names  of  maizena 
and  corn  flour.  As  an  alimentary  product  this 
starch  is  gradually  working  its  way  in  Europe, 
and  has  been  rewarded  with  silver  medals  at  several 
of  the  Industrial  Exhibitions.  Maize  contains 
about  75  per  cent,  of  starch.  A considerable  quan- 
tity of  Maranta  starch  is  produced  on  the  coasts  i; 
of  Georgia  and  Florida.  The  yield  of  roots  of  all  II 
sizes  is  from  100  to  150  bushels  per  acre.  From  a 
bushel  of  roots  weighing  43  lbs.,  about  5J  lbs.  of 
clear,  dry  fecula  is  obtained. 

South  Ameeic.ust  Starches.  I 

In  British  Guiana  a good  deal  of  edible  starch  is 

made  from  the  various  tropical  roots,  but  the  starchey 

products  do  not  form  an  article  of  export  from 
the  colony  now,  the  arrowroots,  cassavas,  &c., 
being  locally  used.  Palatable  starch  can  be  ob- 
tained from  the  root  of  the  Ahtromcena  pnllida, 
Graham,  and  the  starch  from  the  various  Chihan 
Ahtromarins  was  suggested  to  be  sought  for  and 
.shown  at  the  Exhibition  of  1851.  The  tubers  of  ] 
many  of  these  could  doubtless  be  utilised  in  a j 
similar  manner.  In  Brazil  considerable  attention  j 
is  given  to  the  production  and  manufacture  of  | 
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edible  starches.  A most  interesting  and  varied 
collection  of  these  was  shown  at  the  Paris  Ex- 
hibition in  1867 ; it  comprised  among  others 
the  following  products,  many  of  which  I have 
not  been  able  to  identify,  in  the  absence  of  either 
scientific  name  or  other  clue  to  the  plants.  Of  most 
of  these  I am  able  to  exhibit  samples  : — 

Yellow  pumpkin  starch. 

Pine  starch,  and  pine  farina. 

Pecula  of  Itua. 

Maizena — Indian  corn  feoula 
Meal  and  tapioca  of  seeds  of  gergelim  {Sesame) 

Pecula  and  tapioca  di  forno. 

Jacatupe  starch. 

Mango  starch. 

Potato  starch. 

Bread  fruit  starch. 

Carnauba  starch  from  the  trunk  of  Copernicia  cernifcra. 
Shushu  or  xuxu  starch  (from  a bulb). 

I Pecula  of  bananas. 

Meal  of  yam  {Dioscorea  sp,). 

Arrowroot  fecula  {Maranta). 

Starch  of  bitter  potato. 

I Starch  of  Brazil  potato. 

Meal  of  Demerara  potato. 

Pecula  of  Maira  potato. 

Water  farina  of  manioc. 

Dry  farina  of  manioc. 

Beiju  of  manioc  (dried  slices). 

Plour  of  manioc  gratings. 

Puba  manioc. 

Dry  meal  of  white  manioc. 

Dry  meal  of  yellow  manioc. 

Dry  meal  of  white  manioc,  sold  at  three  milreis  the 
alquiere. 

Coarse  manioc  meal. 

Starch  of  manioc. 

Tapioca  of  manioc 
Carirna  of  manioc  in  small  halls. 

Dried  meal  of  Macacheira  or  Aipim  [3Ianihot  Aipi),  sells 
at  two  and  a-half  milreis  the  alquiere. 

Carima  of  macacheira  in  small  balls. 

F eculas  from  other  roots  and  bulbs  than  the  manioc 
are  rarely  manufactured.  The  Maranta  arundinacea  ' 
is  grown  in  Para  ; there  are  two  varieties,  one  with 
a large  long  root,  which  produces  the  most  fecula,  I 
the  other,  named  “ ounce’s  paw,”  from  the  resem- 
blance it  boars  to  the  fore-foot  of  that  animal. 

The  arrowroot,  after  being  subjected  to  the 
action  of  running  water,  is  sometimes  buried  in 
the  mud  until  it  ferments  and  becomes  a plastic 
mass,  to  which  they  give  the  name  puba,  as  they 
do  in  like  manner  to  the  manioc,  when  it  under- 
goes a similar  process. 

J acatup6  starch  is  extracted  from  the  bulbous  root 
of  a climber  whose  leaf  is  poisonous.  The  starch 
is  used  in  soups,  puddings,  gruels,  and  other  food 
preparations,  and  is  said  to  possess  important 
medicinal  qualities,  in  dysentery,  nephritic  and 
other  diseases. 

The  manioc  or  cassava  is,  however,  the  plant 
chiefly  cultivated  for  food  purposes  in  Brazil.  No 
species  of  plants  have  been  more  changed  in 
scientific  nomenclature  by  botanists  than  these,  for 
they  have  been  classed  as  Jatrophas,  Janiphas, 
Manihofs,  Gurcas,  &c.  I will  adopt  the  names 
given  by  Pohl  to  the  two  principal  species  (most 
of  the  others  seem  to  be  but  mere  varieties)  the 
bitter  or  poisonous  species,  Manihot  utilissima, 
and  the  sweet  species  M.  Aipi. 

The  manioc  would  seem  to  be  a native  of  Brazil ; 
it  has  been  introduced  into  India,  and  is  grown 
about  Calcutta,  Madras,  the  Straits  Settlements, 


and  other  quarters.  It  flourishes  better  on  the 
borders  of  the  sea  and  on  islands  than  in  the  in- 
terior of  the  continent.  On  the  coast  of  Coro- 
mandel the  roots  are  more  fibrous,  and  therefore 
inferior  to  those  raised  in  Malabar.  It  is  ex- 
tensively grown  in  Guiana,  the  West  Indies,  and 
various  parts  of  Africa. 

The  tubers  of  the  bitter  cassava  attain  a length 
of  three  feet.  They  can  be  converted  into  bread  or 
cakes.  The  volatile  poison  of  the  milky  sap  is 
destroyed  by  pressing  the  grated  root  in  the  first 
instance,  the  remaining  acridity  being  expelled  by 
the  heating  process.  The  starch,  heated  while  in  a 
moist  state,  furnishes  the  tapioca  of  commerce. 
Cassava  is  abundantly  cultivated  in  Brazil  and 
Venezuela — especiallyat  Caraccas,  where  the  singu- 
larly uniform  temperature  throughout  the  year  is 
only  60  dog.  to  70  deg.  Fah.  It  is  a very  exhausting 
crop,  and  stands  in  need  of  rich  soil  and  manuring. 
The  propagation  is  effected  by  cuttings  from  the 
ligneous  part  of  the  stem. 

The  soil  destined  for  manioc  must  not  be  wet. 
In  warm  countries  the  tubers  are  available  in  about 
eight  months,  though  they  continue  to  grow 
afterwards.  The  growth  of  the  plant  upwards  is 
checked  by  breaking  off  the  buds.  The  bitter  is 
the  more  productive  of  the  two  species.  The 
yellowish  tubers  attain  sometimes  a weight  of 
30  lbs.  They  do  not  become  soft  by  boiling,  like 
the  Aipi  or  sweet  manioc. 

The  sweet  species,  though  a native  of  tropical 
South  America,  extends  as  far  south  as  the  Parana 
river.  The  root  is  reddish  and  harmless,  and  can 
be  used,  unlike  the  bitter  species,  without  any 
further  preparation  than  boiling  as  a culinary 
esculent,  irrespective  of  its  starch  being  also  avail- 
able for  tapioca. 

From  the  roots  of  the  two  species  many  food 
products  are  obtained,  among  others,  coarse  cakes 
made  by  rasping  .and  pressing  the  root,  which  are 
cooked  on  a hot  plate.  The  fecula,  heated  on 
hot  iron  plates,  becomes  partially  cooked,  andagglo- 
merated  in  small,  hard,  irregular  lumps,  and 
in  this  form  is  known  as  tapioca.  This  substance, 
partially  soluble  in  water,  forms  a nouilshing  food, 
much  appreciated  in  Europe. 

Farina  of  manioc  in  its  crude  form  is  often 
seen  at  Brazilian  tables,  but  is  more  frequently 
mixed  Avith  water  and  baked  in  thin  cakes,  in  this 
state  forming  the  bread  of  the  poorer  classes.  It 
thus  forms  a nourishing  and  cheap  food  ; and  it  is 
to  be  regretted  that  in  Europe  the  vendors  should 
palm  off'  potato-starch  and  other  similar  substances 
for  the  more  delicate  and  agreeable  cassava  and 
tapioca. 

Manioc  meal  is  produced  on  an  extensive  scale 
in  the  province  of  Santa  Catharina,  Avhero  they 
employ  improved  machines  for  preparing  it,  espe- 
cially in  the  settlements.  These  producers  supply 
the  markets  of  the  capital  and  of  the  other  pro- 
vinces. The  foreign  export  of  manioc  meal  in 
184o  Avas  145,722  alquieres.  Manioc  is  the  staple 
article  of  food  for  the  whole  population.  There 
are  more  th.an  14,000  manufactories,  and  the  total 
production  is  calculated  at  upwards  of  500,000 
alquieres.  In  abundant  years  the  meal  and  fecula 
fall  as  loAV  as  1 or  2 milreis  the  alquiere,  but  in 
years  of  scarcity  often  rise  to  above  8 milreis. 
The  foreign  export  Avas  for  some  time  checked  by 
a tax  of  2 milreis  imposed  on  each  sack  exported, 
but  this  tax  was  abolished  in  1865. 
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There  are  two  modes  of  preparing  the  root — the 
wet  and  the  dry  process.  In  the  first,  the  grated 
root  is  put  into  water  for  four  or  six  days,  and 
afterwards  kneaded  with  water,  and  pressed  to 
extract  the  juice.  The  fecula  which  remains  is  sifted 
and  baked  in  earth  ovens,  some  fresh  manioc  paste, 
which  has  fermented,  being  always  added.  There 
are  no  less  than  fourteen  varieties  of  the  manioc 
distinguished  in  the  province  of  Amazonas,  some 
of  which  mature  in  six  and  others  in  twelve  months. 

The  dry  process  is  carried  on  as  follows  : — The 
manioc  is  rasped  by  hand,  water  added  within, 
and  then  put  to  be  pressed ; afterwards  dried, 
sifted,  and  subsequently  baked.  In  making  the 
starch,  the  deposit  in  the  water  is  left  for  some  time 
to  allow  the  starch  to  settle  down ; it  is  washed  three 
times,  dried  in  the  sun,  and  is  then  fit  for  sale. 

The  carima,  or  fine,  creamy  starch,  is  prepared 
by  softening  the  puba  manioc  in  water,  after  which 
it  is  strained  and  pressed  in  a sieve,  and  made  into 
little  balls,  in  which  shape  it  comes  to  market, 
although  sometimes  reduced  to  farina.  It  is  used 
in  gruels  and  other  food  preparations,  according 
to  the  custom  of  each  locality. 

The  exports  of  tapioca  from  Brazil  were  200,725 
bushels  in  1868,  and  as  high  as  332,823  bushels  in 
1866.  In  1871  the  exports  were  about  seven  million 
litres,  valued  at  £26,050.  The  value  of  the  imports 
of  farinaceous  substances  from  Brazil  (nearly  all 
tapioca)  have  been  as  follows  in  the  last  nine 
years : — 

1863  £4,193 

1864  6,413 

186.5  6,404 

1866  8,024 

1867  13  812 

1868  15  188 

1869  8,974 

1870  12  960 

1871  14,092 

Twenty  years  since  about  11,000  cwt.  of  tapioca 
used  to  be  imported  annually  from  Brazil,  now  we 
only  receive  about  half  that  quantity.  | 

At  Santiago,  one  of  the  Cape  Verdes,  the  crude 
farina  of  manioc  costs  about  Is.  6d.  the  decalitre,  and 
when  prepared  fetches  as  much  as  lOd.  the  pound. 
One  estate,  the  Praia  Eci,  on  the  island  of  St. 
Thomas,  West  coast  of  Africa,  produces  about 
150,000  litres  of  farine  of  manioc.  In  Angola, 
150,000  lbs.  are  manufactured  annually.  At 
Mozambique,  the  Portuguese  also  prepare  a good 
deal,  which  is  sold  for  export  at  2ito3.^  francs  the 
decalitre  (17)-  pints);  dried  slices  of  the  root  are 
sold  in  great  quantity  in  the  markets  at  5d.  to  5)d. 
the  decalitre. 

The  common  mess  of  the  Balonda  Africans  is 
porridge  made  of  the  manioc.  The  meal  is  stirred 
into  boiling  water ; as  much  as  can  be  moistened  is 
put  in,  one  man  holding  the  vessel,  and  the  other 
stirring  the  porridge  with  all  his  might.  It  is  very 
unsavoury,  and  no  matter  how  much  one  may  eat, 
two  hours  after  he  is  as  hungry  as  ever.  When 
made  thin  it  is  like  starch  made  from  diseased 
potatoes. 

Easteen  Starches. 

The  water  lilies  are  much  used  by  the  Chinese 
for  food.  The  seeds  of  Nelinnhiii.ni  speciosnnt  pro- 
vide an  excellent  meal,  used  like  gruel,  and  the 
sliced  roots  furnish  a species  of  arrowroot.  The 
root  of  Ni/iiqjhcea  alba,  in  Sweden,  and  of 


Njimphcea  lotus,  edulis  and  rubra,  are  used  for 
food  in  Egypt  and  the  East.  The  starch  from  the 
roots  of  ^Smjpituria  smjgitijoUa  is  employed  by  the 
Chinese,  and  from  the  Alisina  Planta<ju  by  the 
Kalmucks. 

At  the  Paris  Exhibition,  in  1867,  arrowroots 
were  shown  in  the  Indian  department  from 
Sarun,  from  Palhully,  from  Dacca,  from  Dehra 
Boon,  North  Malabar,  Penang,  and  Singapore. 
Although  not  so  stated,  I presume  most  of  these 
would  be  from  Maninta  and  some  , few  from 
Curcumas  and  the  Palms. 

The  Marautn  arimdinace  i,  a native  of  America, 
was  introduced  into  India  about  1840,  by  Mr. 
Elphinstone,  and  is  now  cultivated  in  several  of  the 
provinces,  especially  in  the  Presidency  of  Madras. 
It  takes  twelve  or  fifteen  months  to  attain  its  full 
development.  About  a year,  with  good  irrigation, 
brings  the  plant  to  maturity  in  the  East,  and  the 
roots  then  contain  the  maximum  of  fecula.  Thus 
after  twelve  months’  culture  they  will  afford  16  per 
cent,  and  subsequent  yields  were  found  on  careful 
investigation  by  a good  botanist  (M.  Lepine,  of 
Pondicherry)  to  be — 


Months. 

14  . 

15 

16  . 

17  . 
19  . 


Per  Cent. 

..  15 

. . 14 

. . 12 
. . 11 
. . 10 


The  fecula  is  obtained  from  the  underground 
shoots,  which  are  white,  fleshy,  about  nine  inches 
long  by  one  and  a half  to  two  inches  in  diameter. 
They  contain  about  twenty  per  cent,  of  fecula,  but  by 
the  rude  processes  of  rasping  and  washing  not  more 
than  twelve  per  cent  on  the  average  is  obtained. 
Arrowroot  is  in  extensive  use  in  India,  and  some  is 
also  shipped  to  Europe. 

The  roots  of  Curcuma  ruhescens  yield  a starch 
like  arrowroot.  In  Travancore  it  forms  a large 
part  of  the  diet  of  the  inhabitants,  but  has  never 
been  tried  much  in  Bengal. 

C.  am/Kstitidia  yields  an  arrowroot  in  Tikor, 
Benares,  and  Madras;  and  C.  leucmrhiza  in  Berar. 
Specimens  of  these  may  be  seen  in  the  India  | 
Museum. 

The  wild  ginger  plant,  which  furnishes  starch, 
grows  everywhere  in  the  district  of  Chittagong ; 
it  is  very  difficult  to  eradicate  from  land,  as  the 
smallest  root,  or  piece  of  a root,  that  has  an  eye, 
will  spring  up  again.  The  plant  dies  off  in  De- 
cember. A rough  experiment  was  made  with  this 
root  by  the  Civil  Assistant- Surgeon  of  Chittagong, 
Dr.  W.  B.  Beatson,  and  the  yield  was  estimated  at 
an  ounce  of  starch  from  one  pound  of  the  root. 
The  experiment,  however,  was  not  precise  enough 
to  be  satisfactory,  and  he  was  inclined  to  think 
that  the  yield  would  be  much  larger,  for  the 
microscope  shows  the  root  to  be  loaded  with  starch 
granules.  The  supply  of  the  root  being  inex- 
haustible, any  quantity  of  starch  might  be  ex- 
tracted from  it  yearly  and  become  a valuable  article 
of  commerce. 

There  would  be  no  expense  for  cultivation,  and, 
.allowing  for  the  cost  of  digging  the  root,  and 
manufacturing  the  starch,  by  bruising  and  ma- 
cerating the  root  in  water,  and  drying  the  deposit, 
the  product  w'ould  be  cheaper  than  Arracan  rice, 
which  is  largely  exported  to  Europe  to  bo  used, 
not  as  food,  but  in  starch  manufacture  for  laundry 
purposes,  stiffening  fabrics,  &c. 
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It  is  not  easy  to  decide  whether  the  wild  arrow- 
root  plant  found  in  Cuttack  is  identical  with  the 
cultivated  arrowroot.  A cup  of  aiTowroot  made  of 
the  one  is  not  distinguishable  from  one  made  of 
the  other — except,  perhaps,  by  a slightly  earthy 
taste  observable  in  the  wild  arrowroot,  which  is 
easily  accounted  for  by  its  imperfect  preparation. 
The  cultivation  and  more  perfect  manufacture  of 
the  garden  arrowroot  have  been  comparatively 
recently  introduced  into  the  province,  so  that  it  is 
neither  generally  grown  nor  its  produce  used  by 
the  natives.  It  is  made  from  plants  of  his  own 
growing  by  a native  Christian  of  Khundittur,  who 
sells  his  produce  among  the  European  residents  of 
Cuttuck,  his  price  being  a little  under  6d.  per 
lb.  This  arrowroot  is  of  excellent  quality,  and 
the  process  of  manufacture  is  as  simple  as  can  be. 
The  tubers  are  taken  up  in  the  cold  season,  washed, 
put  into  a large  wooden  mortar,  and  mashed.  The 
mash  is  then  taken  out  and  well  washed  in  cold 
water,  the  water  drained  off,  and  set  to  stand  in 
flat  vessels,  in  which  it  deposits  a large  proportion 
of  the  starch,  which  is  re-washed  in  cold  water  and 
set  to  dry  in  the  sun.  The  wild  arrowroot,  known 
in  the  bazaars  as  “Palooa,”  grows  abundantly  in  the 
jungles  of  the  district.  It  is  collected  in  the  cold 
season  by  the  Sahars,  the  tubers  pounded  and 
washed,  and  the  sediment  dried  in  the  sun.  By 
these  people  it  is  eaten  and  sold  for  the  manufac- 
ture of  what  is  called  “ Abheer”  in  the  Juinbul 
pore,  and,  to  a less  degree,  also  in  the  Cuttuck 
district ; the  wild  arrowroot  is  made  into  cakes,  or 
boiled  with  milk,  and  thus  used  as  an  article  of 
food. 

Under  the  name  of  “Beychundee”  a starchypro- 
duct  is  prepared  by  the  Gonds  and  sold  in  the 
bazaars  of  Jubbulporo.  It  is  not  an  arrowroot, 
but  bears  some  resemblanee  to  it  when  pounded. 
It  is  obtained  from  the  stem  of  some  wild  iunsrle 
plant. 

In  Akyab  a kind  of  arrowroot,  called  by  the 
natives  Eembowah,  is  prepared  from  a root  called 
Pemban-oo,  obtainable  in  large  quantities,  and 
sold  at  four  rupees  the  inaund.  It  may  probably 
be  Penda-loo  [Batatas  edulis),  but  is  most  likely 
to  be  Pen-bwa  [Maranta).  Starch  is  obtained  in 
Travancore,  from  the  round  yam  (called  Chana  in 
Cochin),  Aium  l^nmphii,  or  Amorphnphullns  ca^n- 
paaulatus.  Imitation  sago  is  made,  in  Mergui, 
from  'I'lycca  pinnaHJiilu. 

In  Ceylon  there  was  found  great  difficulty,  at 
first,  in  inducing  the  people  of  the  villages  to 
plant  the  cassava  and  arrowroot.  While  only 
oOlbs.  of  tapioca  were  made  by  the  natives  in 
18o2,  66,0001bs.  were  supplied  in  1856  ; so,  with 
arrowroot,  the  production  increased  from  oOlbs., 
in  1852,  to  6,900lbs.,  in  1856  ; and  now,  instead 
of  importing  arrowroot  from  Southern  India,  ex- 
ports are  made  from  Ceylon. 

In  India  a fecula  is  obtained  from  the  young 
roots  of^  the  Palmyra  palm  ( Borassns  flahelli- 
J'ormis,  J^hm. ),  which  serves  as  food  to  the  natives. 
This  palm  is  very  extended  over  India,  and  is  one 
of  the  most  interesting  trees  for  study,  from  the 
numerous  products  obtained  from  it.  At  Goa 
they  prepare  a farina  and  fecula  from  the  wild  palm. 
Sago  is  obtained  from  Cavipita  ureus^  in  Mysore, 
and  pearl  sago,  tapioca,  and  tapioca  flour,  were 
sent  to  the  Paris  and  other  Exhibitions  from 
Mysore,  Singapore,  and  Penang. 


The  trunk  of  the  Japan  fern -palm  {Cyras  re- 
vohtta,  Thunberg ) is  rich  in  sago-like  starch. 

In  a paper  which  I read  before  the  Society  in 
1861,  “ On  the  Trade  and  Commerce  of  the  Eastern 
Archipelago  ” (vol.  ix.  p.  451),  I gave  some  details 
on  the  manufacture  and  commerce  of  Sago,  which 
may  be  appropriately  quoted  here  : — 

“ Singapore  is  at  present  the  chief  place  of  manu- 
facture and  the  principal  mart  for  granulated  sago 
and  ‘ sago  flour,’  as  it  is  termed  in  commerce,  but 
which  is,  in  fact,  the  fecula,  or  ungranulated  starch. 
The  granulated  fecula,  or  sago,  of  a dirty  brown 
colour,  used  to  be  exported  from  the  Archipelago 
in  small  quantities,  but  when  the  trade  in  Europe 
was  thrown  open,  in  1814,  the  Chinese  of  Malacca 
began  to  prepare  a superior  starch,  known  in  com- 
merce under  the  name  of  pearl  sago. 

“ There  are  four  or  five  species  of  palms  which 
yield  sago  ; those  most  cultivated  are,  however,  the 
Sar/us  hmiyii  and  the  Saytis  laris.  ' These  palms  are 
found  in  every  part  of  the  Malayan  Archipelago 
and  Philippines  as  far  as  Mindanao,  wherever  there 
is  a genial  soil  for  them,  and  this  consists  of  a marsh 
or  bog,  composed  of  decayed  vegetables,  near  the 
sea.  They  are  most  abundant  in  the  eastern  parts 
of  the  Malay  Archipelago,  at  the  Moluccas  and 
neighbouring  islands,  with  New  Guinea  and  Borneo, 
and  in  the  Phillipines  at  Mindanao.  In  all  these 
sago  is  more  or  less  the  bread  of  the  inhabitants. 
These  palms  propagate  themselves  by  lateral  shoots 
as  well  as  by  seed,  and  they  die  after  producing 
fruit.  From  the  first  of  these  properties  it  follows 
that  a sago  plantation  once  formed  is  pcrjDetual. 

‘ ‘ The  sago  tree,  when  cut  down  and  the  top  severed 
from  it,  is  a cylinder  about  20  inches  in  diameter, 
and  from  15  to  20  feet  in  height.  The  contents 
would,  therefore,  be  nearly  26  bushels,  and,  allow- 
ing one-half  for  woody  fibre,  there  will  remain  13 
bushels  of  starch,  or  say  700 lbs. 

‘ ‘ It  may  give  some  idea  of  the  enormous  rate  of 
this  produce,  if  it  be  considered  that  three  trees 
yield  more  food-matter  than  an  acre  of  w'heat,  and 
six  times  more  than  an  acre  of  potatoes.  , It  is  far 
from  being  either  so  palatable  or  nutritous  as  it 
is  prolific,  and  is  never  preferred,  even  where  it  is 
most  abundant,  to  rice. 

“ All.  the  raw  sago  manufactured  at  Singapore  is 
brouglit  from  islands  to  the  eastward,  principally 
from  the  northwest  coast  of  Borneo  and  the  noith- 
eastern  of  Sumatra,  with  its  adjacent  isles,  from 
Siak  to  Indragari,  but  a considerable  portion 
comes  from  places  more  than  1,000  miles  distant.’’ 

This  article  is  very  easily  prepared  for  exporta- 
tion in  its  raw  state ; the  tree  is  cut  down,  then 
the  pith  or  cellular  tissue  is  taken  out  and  made 
up  into  bundles.  In  this  form  some  20,000  tons 
are  annually  imported  at  Singapore,  where  it  is 
prepared  by  the  Chinese,  who  clear  the  meal  or 
farina  from  the  fibres  of  the  pith,  or  cellular  tissue, 
when  the  flour  is  either  made  ujr  for  exportation 
in  its  natural  state,  or  is  granulated  into  pearl 
sago. 

The  imports  of  sago  have  steadily  increased  in 
England  since  the  abolition  of  the  duty  which  was 
formerly  levied. 

In  1830  the  import  and  consumption  of  sago  in 
the  United  Kingdom  was  only  3,000  cwt. ; in  1841 
it  was  52,000  cwt.  ; in  1850,  90,000  cwt.  ; in  1860, 
179,825  cwt.;  in  1870  the  aggregate  of  sago  and 
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tapioca  received  from  Singapore  was  344,000  ewts., 
of  the  value  of  £283,641. 

In  Singapore  tapioca  manufacture  has  heen  very 
successful,  but  the  cro^J  is  said  to  entirely  exhaust 
the  soil  in  five  years. 

From  Penang  as  much  as  10,000  cwt.  of  tapioca 
and  arrowroot  is  shipped  annually  to  Great  Britain 
and  the  United  States. 

The  following  table  gives  the  British  imports  of 
sago  and  tapioco  from  Singapore  in  the  last  nine 
years : — 

Imports  from  Singapore. 


Sago. 

Tafioca. 

Cwts. 

Value. 

C wts. 

Value. 

1863.. 

123,870 

£100,129 

27,792 

£30,107 

1864. . 

111,423 

100,675 

27,630 

36,268 

1865.. 

K6,409 

89,162 

18,191 

27,509 

1866.. 

151,788 

126,384 

14,346 

26,695 

1867. . 

142,844 

119,295 

16,660 

34,007 

1868. . 

241,860 

208.428 

38,409 

68  354 

1869.. 

268,978 

209,812 

208,982 

48,418 

54  868 

1870.. 

268,666 

75,524 

74  669 

1871. . 

245,123 

197,381 

— 

— 

In  the  colony  of  Labuan  the  sago  traders  have 
largely  increased  their  business,  owing  to  the 
Sultan  of  Borneo  having  removed  some  of  the  ob- 
structions to  the  transit  of  sago  in  the  neighbour- 
ing rivers,  and  it  is  not  improbable  that  this  island 
may  yet  become  the  centre  of  the  sago  manufac- 
ture of  the  Eastern  Archipelago.  In  1867  sago 
was  imported  into  Labuan  of  the  value  of  £9,811  ; 
in  the  following  year  the  trade  increased  one 
hundred  per  cent.,  the  value  of  the  imported  sago 
being  £19,841,  and  the  jirocess  of  manufacture 
added  £8,764  juoro  to  the  value  of  the  sago. 

In  Celebes  all  the  inhabitants  feed  upon  sago  of 
a very  coarse  quality,  which  may  be  said  to  grow 
spontaneously,  affording  abundance  of  subsistence 
to  the  inhabitants.  The  sago  plantations  are 
situated  in  the  valleys  between  the  mountains,  in 
swampy  ground.  There  are  sevei'al  kinds  of  sago- 
trees,  some  of  which  will  not  produce  any  useful 
fecula  or  starch  for  the  first  16  years.  It  is  col- 
lected from  trees  of  8 years  up  to  32  or  35  years  of 
age,  after  which  the  tree  becomes  perfectly  hollow, 
and  rots  away  from  the  top  downwards.  A sago- 
tree  of  10  years  growth  will  be  about  27  feet  high, 
and  from  5 to  8 feet  girth  at  the  bottom,  and  is 
continually  yielding  its  crop.  When  the  substance 
of  the  edible  sago  is  3 to  5 inches  thick  they  cut  it, 
and  this  will  be  in  two  or  three  months,  according 
to  the  nature  of  the  soil,  and  the  oftener  it  is  cut 
the  faster  it  grows. 

Australian  Arrowroots,  etc. 

Attention  has  of  late  years  been  much  directed 
to  the  production  of  arrowroot  in  several  of  the 
Australian  colonies,  facilities  having  been  afforded 
by  the  culture  and  distribution  of  the  several  plants 
from  the  excellent  botanic  gardens  at  Melbourne, 
Sydney,  and  Brisbane. 

Lanna  Achiras  (Gillies)  native  of  Mendoza,  is 
one  of  the  few  extra-troj)ical  Camias  eligible  for 
arrowroot  cultivation. 

C.  (jlduca  (Lin.),  and  C.  coccinea  (Eoscoe), 
yield,  with  some  other  Gannas,  the  particular 
arrowroot  called  tons  les  mois.  G.  flaccida  (Eoscoe) 
of  Carolina  is  probably  also  available  for  arrow- 
root. 


nf  ^^e^^^eiiaof  Fou,is  cne 

of  the  hardiest  of  the  arrowroot  plants,  for  seeds 
even  if  many  years  old,  will  germinate,  and  are 
commonly  called  Indian  shot. 

_ This  species  has  been  extensively  introduced 
into  Australia,  and,  according  to  Baron  Muller 
yields  an  excellent  starch  at  Melbourne,  Western 
Port,  Lake  We  lington,  Ballarat,  and  other 
BotenirG-ird^  supplied  by  the  Melbourne 

,i3J^?  ,.^^®y-,^^\Hagenauer,  of  the  Gipps  Land 
Aborigmal  Mission  station,  obtained  220lbs.  of 
arrowroot  from  one-eighth  of  an  acre  of  this  Ganna. 
Ihe  gathering  of  the  roots  in  Australia  is  effected 
about  April.  The  plants  can  be  set  in  ordinary 
ploughed  land.  Captain  James  Hall,  of  Hastings 
also  prepared  starch  largely  from  this  root.  Ihe 
large  well-known,  are  remarkably 

Marantavobilis  appears  to  be  the  species  chiefly 
cultivated  forarrowroot  inNew  South  Wales.  There 
^ arrowroot  from  it  at  Paris 

111  186/  : Mr.  E.  S.  Hill,  Mr.  D.  L.  Waugh,  Mr. 
J ohn  Higgins,  Mr.  E.  W.  Eudder,  Mr.  W.  C Hether- 
ington  Melville,  Mr.  G.  T.  Lodis,  Wiley  Flat,  near 
Singleton,  and  Mr.  H.  Moss,  Shoalhaven;  the  last 
three  received  bronze  medals  for  their  products 

In  1870  theie  were  84  acres  of  land  under  arrow- 
root  m New  South  Wales,  from  which  13,567  cwt. 
of  arrowroot  was  obtained,  being  18,251  cwt.  less 
than  was  made  in  the  previous  year  from  only  31 
acres  of  land. 

^'^^^^^^and,  26,368  lb.  of  arrowroot,  valued 
at  £o48,  were  exported  in  1869,  the  first  shipment 
ol  a lew  packages  having  been  made  in  1860. 

T 1 arrowroot  used  to  be  made  in  Norfolk 
Island,  while  it  was  a convict  settlement,  but  I am 
not  aware  whether  the  production  is  maintained 
Since  the  Pitcairn  Islanders  have  been  transferred 
there. 

A^owroot  is  made  from  Zamia  anqustifolia  in 
the  Bahamas,  &c. 

Under  the  local  name  of  Coonti  an  arrowroot  is 
prepared  in  Florida  from  the  fecula  of  'Lamia 
tnteyrii ojia.  A fecula  was  also  formerly  prepared 
m I lorida  by  the  Indians  from  the  saw  palmetto 
Ghaiimrops  serrulata. 

Arrowroot  prepared  in  Queensland  from  Encepha- 
lartus  ( Zamia  J spiralis  was  shown  in  1872  at  the 
London  Exhibition. 

At  the  Paris  Exhibition,  in  1867,  starch  made  from 
the  seed  of  the  bean  tree,  or  Moreton  bay  chestnut 
{^Castaneospermum  Austrule),  was  shown  by  the 
ISTew  South  Wales  Commission  and  Mr.  T.  Bawden, 
of  Grafton,  Clarence  Eiver  district,  which  was 
highly  commended.  The  seeds  are  said  to  be 
abundant,  and  the  manufacture  inexpensive.  This 
large  tree  is  found  in  abundance  in  the  bushes 
from  the  Macleay  Eiver  south  to  Cape  York  to  the 
north.  On  examination  under  the  microscope  of 
the  samples  I obtained  there,  I feel  convinced  that 
this  ^ starch  is  not  from  a leguminous  seed  at  all, 
but  is  merely  a fraudulent  substitution  of  cassava 
starch  under  a new  name. 

Mr.  C.  Moore,  the  colonial  botanist,  also  ex- 
hibited it,  and  received  a bronze  medal  from  the 
Paris  jury  for  this  new  starch.  I should  like  to  have 
the  point  cleared  up  as  to  there  being  any  hona 
ddp.  production  of  this  leguminous  starch  in  the 
colony. 
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Starches  of  the  Pacific  Islaitos. 

A considerable  production  and  commerce  is 
carried  on  in  various  feculas  in  many  of  the  Pacific 
Islands.  One  or  two  species  of  Arums  especially 
are  utilised.  Arum  vuicrorhizon,  Linn.,  grows 
wild  in  Tahiti,  and  the  rhizomes  are  occa- 
sionally eaten,  but  the  drum  esculentum , Linn.,  the 
Gulocasia  esculentu  of  Ray,  known  under  the  name 
of  Taro,  is  that  most  largely  cultivated  and  es- 
teemed for  its  starch,  which  is  an  article  of  food  of 
prime  necessity.  The  natives  enumerate  no  less 
than  thirteen  varieties.  The  rhizomes  range  in 
weight  from  two  to  four  pounds,  but  there  is  great 
variation,  some  varieties  producing  very  small 
roots  and  others  very  large.  They  contain  much 
fecula  combined  with  a bitter  principle,  which  is 
dissipated  by  heat.  In  preparing  the  starch,  care 
has  to  be  taken  not  to  rub  the  pulp  on  the  sieve 
with  the  hand,  or  a blistering  effect  will  be  pro- 
duced. The  yield  of  starch  is  as  much  as  33  per 
cent. 

Another  plant,  largely  cultivated,  is  the  Tacca 
inniintijida,  Forster,  which  is  indigenous  to  the 
sandy  shores  of  the  South  Sea  Islands,  and  is 
known  in  Oceanea,  but  especially  in  Tahiti,  under 
the  native  name  of  Pia.  This  plant  is,  however, 
now  widely  diffused.  It  is  met  with  in  China  and 
Cochm  China,  according  to  Loureiro.  It  is  cultivated 
in  the  Moluccas,  Arracan,  and  other  parts  of  India, 
and  at  Zanzibar.  It  is  found  in  large  quantities  in 
Cook’s  Archipelago,  the  Hervey  Islands,  at  Raiatea, 
Huahine,  Bora-Bora,  Maupiti,  the  Hawaiian 
Islands,  the  Samoas,  Tonga,  theFeejee  Islands,  &c. 
The  tubercles  have  much  resemblance  to  the  potato, 
but  unlike  that  root  the  fecula  is  found  chiefly  in 
the  centre  and  not  towards  the  exterior.  The  pro- 
portion of  starch  yielded  is  30g  per  cent. 

There  is  a large  consumption  of  this  starch  in 
Tahiti,  especially  for  children  and  invalids,  and 
a considerable  export  of  it  under  the  name  of 
arrowroot.  The  principal  part  of  that  which  enters 
into  commerce  is  made  in  the  islands  of  the  adjoin- 
ing archipelago,  Raiatea,  Huahine,  Bora-Bora, 
and  Maupiti,  where  it  can  be  purchased  for  3d.  to 
3|d.  per  lb.  In  the  Hervey  islands  it  is  sold  at 
2d. ; and  Tubuai  and  Raratonga  produce  it  even 
cheaper.  At  Tahiti  it  retails,  or  did  a few  years  ago, 
at  4id.  to  od.  per  lb. 

From  it  the  main  supply  of  the  Feejee  arrow- 
root  is  prepared.  The  Tacca  starch  is  much  valued 
m medicine,  and  particularly  esteemed  in  cases 
of  dysentery  and  diarrhoea.  Its  characteristics  are 
readily  recognised  under  the  microscope.  A Tacca 
occurring  on  the  Sandwich  Islands  yields  a large 
quantity  of  the  so-called  arrowroot  exported  from 
there.  Other  species,  including  those  of  Ataccia 
{Tacca)  intecjrijolia,  occur  in  India,  Madagascar, 
Guinea,  and  Guiana,  all  deserving  tests  in  reference 
to  their  value  as  starch  plants. 

Starch  is  made  from  several  species  of  jmm 
\\Dioscorea  sntiva  and  biuhifera),  but  it  isdifficuit  to 
'j  extract,  owing  to  the  ligneous  character  of  the 
5 roots,  which  require  to  be  soaked  in  water  for  two 
I days  before  rasping,  and  the  bitter  principle  has 
I to  be  removed  by  washing  and  torrefication. 

I A few  other  starches  are  obtained.  The  cassava 
! or  manioc  is  never  sold  or  cultivated,  although  its 
j ,sv::rch  used  to  form  a common  aliment  mixed  with 
I fbi-L  of  the  'Tacca.  From  the  bread  fruit  {Arto- 


carpus  iucisa)  about  17  per  cent,  of  fecula  ia 
obtained. 

African-  Arro-wroots. 

On  many  parts  of  the  West  African  coast  arrow- 
root  and  cassava  are  grown  and  prepared.  The 
Canary  Islands,  Liberia,  Lagos,  Sierra  Leone,  and 
other  districts  produce  it,  but  not  in  any  quantity 
for  shipment. 

The  Cape  Colony  and  Natal — especially  the 
latter — have  given  much  attention  to  arrowroot 
production.  Maranta  arundinacea  is  the  species 
grown.  I have  not  the  recent  statistics  of  the 
acreage  under  arrowroot  in  Natal,  but  in  1864, 
from  226  acres,  the  quantity  obtained  was  2,347 
cwt.  It  is  chiefly  in  the  counties  of  Durban, 
Victoria,  and  Tugela  that  the  cultivation  centres, 
but  the  quantity  varies  considerably,  for  61  acres 
in  Tugela,  yielded  1,220  cwts. ; 66  acres  in 

Victoria,  639  cwts. ; and  98  acres  in  Durban,  488 
cwts.  In  1866,  2,83o  cwts.  were  produced. 

The  prices  ruling  in  the  colonial  market  in 
1867  were  30s.  to  40s.  per  cwt.,  but  it  realised 
67s.  6d.  in  some  instances.  The  freight  to 
London  was  4os.  per  ton.  The  following  figures 
will  show  the  progress  made  in  arrowroot  pro- 
duction in  this  colony.  There  were  nine  exhibitors 
of  arrowroot  from  Natal  at  the  Paris  Exhibition 
in  1867. 


Natal  Extorts  of  Arrowroot. 


C-wts. 

Value 

£ 

1856  

818 

1,827 

;so7 

1,397 

3,136 

1858  

2,218 

5,464 

1859  

6,366 

13,336 

1860  

3,679 

6,680 

1861 

2,436 

4,685 

1862  

983 

1,547 

1863  

1,437 

2,801 

1864  

1,015 

2,848 

1865  

2,150 

3,943 

1866  

2,804 

5.744 

1867  

4,305 

9,139 

1868  

3,201 

5,501 

1869  

3,042 

4,684 

1870  

3,323 

4,696 

I 


The  direct  imports  into  the  United  Kingdom  of 
African  arrowroot  have  been  as  follows : — 


South  Africa 
generally. 

Natal  alone. 

c-wts. 

cwts. 

Value 

1863 

1,136 

913 

£3,109 

1864 

1,534 

1,414 

4,690 

1865 

1,250 

1,231 

3,877 

1866 

2,865 

2,832 

7,708 

1867 

1,279 

1,193 

2,827 

1868 

3,873 

3,571 

8,049 

1869 

3,471 

3,447 

6,031 

1870 

3,108 

2,974 

5,551 

I was  a little  puzzled  for  some  time  at  the  inci- 
dental mention  of  Madagascar  arrowroot  in  this 
country,  as  it  is  scarcely  an  article  of  commerce, 
but  I have  traced  out  that  7 cwt.,  valued  at 
35s.  were  sent  from  the  east  coast  of 

Madagascar  to  the  Mauritius  in  1868,  and 
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552  cwts.  2 qs.  17  lbs.  of  starcb  of  other  kinds, 
valued  at  £286.  Canna  indica,  a native  of  India, 
has  been  introduced  and  naturalised  in  the 
Mauritius,  and  the  Maranta  arundinacea  is  also 
grown  there,  exhibitors  of  this  arrowroot  having 
sent  samples  to  the  Paris  Exhibition  in  1867. 

I have  thus  skimmed  over  the  surface  of  this 
wide  and  interesting  field  of  inquiry,  contributing 
my  mite  towards  the  general  fund  of  information 
which  is  so  useful  on  commercial  topics,  and  I 
trust  it  will  lead  to  some  discussion  and  added 
information  on  the  character,  quality,  and  uses  of 
the  various  starches  touched  upon. 


DISCUSSION. 

Mr.  Edwin  Lawrence  said  no  doubt  many  persons 
would  be  surprised  at  finding  how  many  different  kinds 
of  starch  existed.  He  had  observed  a smile  when  it  was 
said  that  thin  starch  made  from  manioc  would  be  very 
similar  to  that  made  from  diseased  potatoes,  hut  he  had 
recently  seen  it  stated  that  the  whole  population  of  Ire- 
land at  the  time  of  the  famine  might  have  been  fed  with 
starch  prepared  from  the  diseased  potatoes,  and  that  it 
would  differ  very  little,  if  at  all,  from  that  prepared  from 
healthy  tubers.  There  was  a considerable  agitation 
going  on  with  reference  to  the  employment  of  starch  in 
the  form  of  glucose  in  brewing,  but  he  believed  it  was 
prohibited  at  present  by  the  Excise,  though  it  was  largely 
used  for  this  purpose  in  Germany. 

Mr.  W.  Smith  said  the  conversion  of  starch  into 
glucose  was  one  of  the  simplest  and  readiest  processes 
known  to  chemistry,  and  it  was  not  quite  the  fact  that 
sugar  produced  from  starch  was  prohibited  in  brewing 
and  distilling.  In  truth,  the  government  received  about 
£4  per  ton  on  the  manufacture  of  glucose  and  about  £7 
per  ton  for  its  use  in  brewing  operations.  The  scientific 
principle  upon  which  the  manufacture  of  glucose  was 
carried  on  was  very  simple,  and  the  process  most 
ingenious,  a ton  of  sago  being  converted  into  almost  an 
equal  weight  of  sugar  in  a few  seconds.  Some  remark 
had  heen  made  on  the  largely  increased  importation  of 
sago  of  late  years,  hut  when  it  was  found  that  almost  an 
equal  weight  of  sugar  could  be  obtained  from  it,  that 
might  afford  an  explanation.  The  use  of  glucose  was 
being  rapidly  introduced  for  distilling  as  well  as  for 
brewing,  and  was  found  to  be  economical. 

The  Chairman  said  he  hardly  thought  the  increased 
quantity  of  sago  imported  could  be  accounted  for  on  the 
supposition  that  it  was  made  into  glucose,  since 
that  was  principally  made  in  Germany  from  potato 
starch.  For  some  years  there  was  great  difficulty  in 
inducing  the  Excise  authorities  to  sanction  the  use  of 
starch  for  brewing  and  distilling,  but  the  difficulty  had 
been  got  over  by  imposing  the  same  charge  as  on  the 
quantity  of  malt  which  would  produce  a similar  amount 
of  sugar. 

Mr.  Botly  remarked  that  it  was  matter  for  congratu- 
lation to  find  that  Natal  and  other  colonies  produced  an 
article  of  such  great  commercial  value.  He  should  like 
to  know,  however,  if  any  reason  could  be  assigned  for 
the  diminution  in  the  amount  of  arrowroot  produced  per 
acre  in  Australia  one  year,  as  mentioned  in  the  paper. 

Mr.  Simmonds  said  the  crop  was  a very  variable  one 
in  all  countries,  depending  very  much  for  its  success  on 
the  season. 

Mr.  McMinn  said  the  chemical  constituents  of  the 
various  starches  had  not  been  touched  upon.  There  were 
known  to  be  great  differences  in  the  characteristics  of 
sago,  tapioca,  arrowroot,  and  other  edible  starches,  and 
he  should  like  to  know  whether  these  differences  extended 
to  the  chemical  constitution  of  the  starches  themselves, 
or  whether  they  were  merely  derived  from  the  plants 
yielding  them. 


Mr.  W.  Smith  observed  that  this  question  might  be 
answered  by  a reference  to  some  experiments  undertaken 
at  the  request  of  the  Excise,  which  showed  that  the 
starch  was  the  same  in  all  specimens,  the  different 
configuration  being  due  to  the  plants  from  which  they 
were  obtained. 

The  Secretary  said  that  there  had  recently  come  under 
his  own  observation  an  application  to  the  Beard  of  In- 
land Eevenue  for  permission  to  use,  not  glucose,  hutstarch 
itself,  in  the  process  of  brewing,  which  had  been  refused 
on  account  of  the  difficulty  in  ascertaining  the  proper 
charge  to  be  made  for  revenue  purposes,  and  especially 
with  regard  to  the  drawback  to  be  allowed  on  exportation. 
This  starch,  maize  starch,  was  now  being  extensively  used 
in  France,  Belgium,  and  Germany  for  brewing  purposes, 
and  with  success,  the  starch  in  the  process  of  brewing 
becoming  converted  into  glucose.  The  English  brewers 
were,  by  the  prohibition  of  its  use,  thus  placed  at  a dis- 
advantage in  competing  with  their  foreign  competitors. 
The  following  was  received  from  the  Treasury  in  reply 
to  the  application  : — 

Treasury  Chambers,  23rd  March,  1872. 

Gentlemen, — In  reply  to  your  application,  in  which  you 
propose  an  alteration  of  the  British  Revenue  Law  for  the 
pmrpose  of  allowing  brewers  to  use  amidine  or  maize  starch 
made  by  you  under  a patent,  and  request  that  a trial  may  be 
allowed  to  be  made  by  some  qualified  brewer,  on  payment  of 
the  duty  equivalent  to  that  on  malt,  and  under  the  super- 
vision of  the  proper  authorities,  1 am  directed  by  the  Lords 
Commissioners  of  Her  Majesty's  Treasury  to  state  that  your 
proposal,  in  fact,  amounts  to  a claim  for  the  admission  of 
starch  generally  as  a material  for  brewing,  as  it  would 
be  impossible  to  distinguish  the  patent  maize  starch 
from  any  other  starch ; and  I am  to  state  that,  for 
reasons  connected  with  the  revenue,  and  also  because  there 
would  be  peculiar  difficulty  in  securing  the  duty  on  such  an 
article  as  starch,  my  lords  are  not  prepared  to  take  action  with 
a view  to  your  request  being  complied  with. — I am,  gentle- 
men, your  obedient  servant, 

Charles  W.  Stronge. 

Messrs.  Leconte,  Dupond  Fils, 

Estaires  (Nord),  Lille,  France. 

Mr.  Trewby  thought  the  paper  would  be  rendered  more 
valuable  if  a table  were  added  giving  the  relative  amount 
of  nutriment  contained  in  the  different  kinds  of  starches. 

The  Chairman  said  it  was  rather  curious  to  observe 
how  the  cultivation  of  the  Maranta  arundinacea,  as  a 
starch-producing  plant,  was  spreading.  It  was  found 
originally  in  North  America,  then  it  went  to  the  West 
Indies,  from  whence  came  the  finest  speeiments  of  arrow- 
root,  then  to  Brazil,  Natal,  Australia,  and  the  Mauritius, 
so  that  it  was  gradually  taking  the  place  of  other  sources 
of  supply.  At  the  present  time  a very  excellent  Maranta 
came  from  Natal.  With  reference  to  theremarks  which 
had  been  made  about  the  Irish  being  fed  by  potato  starch, 
it  must  be  borne  in  mind  that  starch  was  not  adapted  for 
food  hy  itself.  The  object  of  food  was  twofold — the  re- 
newal of  the  various  tissues,  and  the  maintenance  of 
animal  heat;  and  while  starch  filled  the  latter  function, 
it  lacked  that  azotisod  principle  which  was  essential  to 
the  proper  nutrition  and  support  of  the  tissues.  Again, 
it  was  by  no  means  the  case  that  all  starches  were  alike, 
regarding  them  simply  as  food ; for  one  kind  appeared 
more  suitable  and  much  more  easily  digested  than  another. 
Very  often  the  stomach  of  an  invalid  would  digest 
Mar  an  ta  starch , when  other  descriptions  would  be  rejected , 
and  medical  men  were  by  no  means  agreed  as  to  the  cause 
of  this  difference.  It  might  be  that  the  integument 
of  one  variety  was  more  difficult  of  solution  than  another, 
but  there  was  no  doubt  of  the  fact  being  as  he  had  stated. 
He  had  found  a good  deal  of  cellular  matter  mixed  with 
the  starches  from  some  of  the  colonies,  probably  owing 
to  imperfect  washing,  showing  a marked  contrast 
to  West  Indian  arrowroot,  which  was  remarkably 
clean  and  beautiful.  Mr.  Simmonds  had  alluded,  in 
passing,  to  the  microscopic  part  of  the  question,  and 
there  were  on  the  table  drawings  of  the  diff  erent  starches, 
showing  how  much  they  differed  in  appearance  from  one 
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another,  though,  to  the  naked  eye,  they  appeared  very 
similar,  and  probably  even  the  eye  of  an  experienced 
dealer  would  he  deceived.  The  microscope,  however, 
speedily  detected  the  difference,  and  a practised  observer 
could  reatlily  assign  the  source  from  whence  the  starch 
was  obtained  In  examining  a sample  of  starch  in  this 
way  he  always  liked  to  compare  it  with  the  granules  of 
the  same  starch  in  the  meal,  and,  if  possible,  also  in  situ. 
An  acquaintance  with  the  appearance  of  starch  under 
the  microscope  was  of  great  value  at  the  present  time, 
for  it  often  appeared  where  it  was  not  suspected,  and 
sometimes  where  it  was  not  desired.  As  an  instance  of 
this  he  was  informed,  in  a letter  from  one  of  the  public 
analysts,  that  rice  starch  was  frequently  mixed  with 
flour,  and  that  when  this  was  used  for  making  bread,  it 
would  take  up  from  16  to  20  per  cent,  more  water  than 
it  would  otherwise.  It  was  only  the  microscope  which 
could  enable  one  to  test  the  purity  of  flour  in  this 
respect. 

Mr.  Simmonds,  in  reply,  said  he  believed  the  greater 
portion  of  the  increased  supply  of  sago  went  to  feed  pigs, 
and  he  could  not  agree  with  Mr.  Smith  that  much 
of  it  was  converted  into  glucose,  because  the  latter 
article  could  he  imported  from  the  Continent  at  a 
cheaper  rate  than  it  could  be  made  in  England.  A long 
article  on  this  subject  appeared  in  the  Journal  of 
Applied  Science  two  months  ago,  and  to  that  he  begged 
leave  to  refer  for  full  details.  There  was  no  doubt,  how- 
ever, that  the  use  of  starch  for  brewing  and  distilling 
purposes  was  rapidly  extending,  and  if  he  had  not 
alluded  to  it  in  the  paper,  it  was  because  such  matters 
did  not  come  within  its  scope.  In  fact,  an  account  of 
the  various  uses  to  which  starch  was  applied,  with  the 
processes  by  which  beautiful  clear  syrups  were  obtained 
from  potatoe  starch,  would  form  admirable  matter  for  a 
special  paper.  With  reference  to  the  suggestion  that 
a table  of  the  relative  nutritive  qualities  of  the  different 
varieties  of  starch  should  be  added,  it  would  he  very 
difficult  to  prepare  one,  simply  because  competent  autho- 
rities were  by  no  means  agreed  on  the  matter.  Dr. 
Shiers  had  made  some  analyses  on  the  subject,  but  they 
were  confined  to  colonial  products.  Many  really  splen- 
did meals  were  not  imported  into  England  to  any  great 
extent,  the  supply  being  practically  confined  to  a few 
kinds,  such  as  cassa,  sago,  and  arrowroot.  The  micro- 
scopic portion  of  the  subject  he  had  been  compelled  to 
omit,  as  it  would  have  occupied  too  much  time  to  go 
into,  but  every  one  who  was  in  the  habit  of  using  a 
microscope  was  aware  how  interesting  and  important 
were  the  results  obtained  by  it  in  this  field  of  inquiry, 
and  no  one  was  more  entitled  to  speak  on  that  point 
than  his  friend  in  the  chair. 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

The  continuation  of  Mr.  Swanton’s  evidence  (of 
which  part  has  already  appeared),  as  referring  to 
a different  portion  of  the  inquiry,  will  be  published 
hereafter.  The  following  evidence  was  given  by 
Mr.  J.  Quick,  C.E.,  engineer  to  the  Southwark 
and  Vauxhall  and  the  Grand  Junction  Water 
Companies,  before  the  Committee. 

Q. — You  have  been  examined,  on  account  of  your  long 
experience  and  position  as  a water  engineer,  before 
various  lioyal  Commissions  and  Parliamentary  com- 
mittees on  the  subject  of  the  supply  of  water  to  the 
metropolis.  You  gave  full  and  particular  information 
in  1850  to  the  General  Board  of  Health.  On  that 
occasion  you  gave  evidence  to  the  effect  that  about  one 
hundred  thousand  pounds  per  annum  was  to  be  saved  by 
the  consolidation  of  the  companies,  and  by  unity  of  a 
responsible  and  competent  administration  P 

A.— Yes,  I did. 


Q. — Are  you  of  opinion,  from  your  experience  and  ob- 
servation of  the  several  companies,  that  the  like  gains 
from  such  consolidation  might  he  obtained  now  ? 

A. — Certainly.  I believe  the  gains  from  consolidation 
are  increased  with  the  extended  works,  and  that  cer- 
tainly the  gains  from  consolidation  may  be  safely  taken 
in  round  numbers  at  £100,000  per  annum  when  the 
constant  supply  is  given  and  the  consolidation  of  the 
works  made  perfect. 

Q. — It  then  appeared,  from  various  gaugings  of  the  run 
of  water,  that  nearly  three-fifths  of  the  water  pumped 
into  the  metropolis  ran  to  waste  under  the  intermittent 
system  ? What  do  you  believe  is  the  proportionate 
waste  at  the  present  time  ? 

A. — Since  then  the  water  fittings  in  the  better  class  of 
property  have  been  very  much  improved.  I believe,  of 
the  whole  metropolis,  the  waste  of  water  is  now  at 
least  one-third  ; in  the  poorer  districts  I believe  it  is 
about  one-half. 

Q. — That  is  to  say,  the  waste  in  the  metropolis  is  about 
one-third  of  about  one  hundred  millions  of  gallons 
pumped  in  daily  ? 

A.— Yes. 

Q. — What  is  the  average  supply  per  head  of  the  popula- 
tion ? 

A. — About  thirty-three  gallons  per  head. 

Q. — It  is  stated  that  at  Manchester,  where  the  supply 
of  water  for  manufacturing  purposes  is  considerable,  that 
the  supply,  under  the  constant  system,  is  about  twenty 
gallons  per  head ; and  at  Berlin,  where  the  supply  for 
other  than  domestic  purposes  is  also  considerable,  that 
the  average  consumption  is  little  above  eighteen  gallons 
per  head.  To  what  extent,  with  adequate  administrative 
power,  do  you  think  the  supply  might  be  brought  under 
the  constant  system  in  the  metropolis  ? 

A.— My  belief  is,  that  the  great  waste  might  in  a 
measure  he  saved,  or  the  supply  brought  down  to  the 
Manchester  proportion  of  twenty  gallons  per  head. 

Q.  —The  companies  not  having  succeeded  separately  in 
staying  the  waste,  will  not  the  intervention  of  some 
stronger  authority  be  necessary  to  effect  it  ? 

A. — There  is  no  doubt  of  that.  Some  public  authority 
will  certainly  he  necessary,  and  a public  authority  will 
he  more  readily  obeyed  than  a company. 

Q. — It  is  then  your  opinion  that  it  is  impracticable  to 
carry  out  the  constant  system  of  supply  by  the  agency 
of  the  Hading  companies  acting  separately,  even  with  the 
best  will  to  do  so.  That  is  say,  that  it  is  impracticable  for 
the  eight  companies  to  effect  separately  and  indepen- 
dently the  economy  that  may  be  obtained  by  unity  ? 

A. — Yes,  that  is  certainly  so  ? 

Q. — It  has  been  stated  that  to  obtain  a constant  supply, 
and  to  prevent  even  augmented  waste,  considerahlealtera- 
tions  must  be  made  in  the  water  fittings  and  appliances, 
especially  in  the  poorer  class  of  houses.  Do  you  not 
conceive  that,  if  the  saving  to  be  obtained  by  consolida- 
tion, that  istosay,  £100,000  per  annum,  be  capitalised,  it 
would  suffice  to  defray  the  expenses  of  the  change  ? 

A. — No  doubt ; and  it  would  obviate  the  difficulties 
in  m.aking  the  necessary  alterations  now  experienced 
by  the  owners  of  the  poorest  class  of  property,  many  of 
whom  have  very  short  interests  in  the  premises,  and  to 
whom  the  immediate  payments  of  the  full  amount  of  the 
outlay  required  might  operate  as  a confiscation  of  their 
remainder  rents.  It  may  he  made  a very  great  and  just 
measure  of  relief. 

Q. — For  the  purposeof  the  prevention  of  conflagrations 
in  the  metropolis,  the  chief  object  of  the  inquiries  of  the 
committee,  do  you  concur  in  the  general  statement  of 
Mr.  Reynolds,  the  manager  of  the  London  and  South- 
wark Insurance  Company,  as  to  the  need  of  the  connec- 
tion of  the  water  supply  of  the  metropolis  under  one 
system  for  the  purpose,  and  that  a system  of  constant 
supply  at  high  pressure  ? 

A. — Yes,  certainly  ; for  the  sake  of  efficiency  for  that 
purpose  it  ought  to  be  so.  I have  myself  represented 
the  necessity  of  having  junctions  made  between  the 
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trunk  mains  of  each,  company,  so  that  they  might  he 
opened  in  case  of  large  conflagrations. 

Q. — Would  it  not  facilitate  the  extension  of  protective 
arrangements  of  pipes  over  warehouses  and  private  pre- 
mises where  considerable  quantities  of  inflammable  pro- 
perty is  kept,  if  the  supplies  were  put  on  a public  footing  ? 

-d. — Yes,  very  much  so,  especiallj'  on  one  large  class  of 
property — the  wharf  property.  At  present,  along  the 
water- side  warehouses,  there  are  only  very  small  mains, 
three-inch  pipes,  for  small  domestic  supplies  only  ; just 
for  hand  or  face  washing  in  the  offlces.  This  is  wholly 
inadequate  for  large  fires. 

Q. — Great  opposition  is  atpresent  made  to  the  proposed 
plan  of  enlarged  reservoirs  at  Thames  Ditton.  Under  a 
consolidation  of  the  companies,  might  not  that  measure 
he  avoided  ? 

A. — YTs,  certainly  it  might. 

Q. — The  plan  of  the  General  Board  of  Health,  in  1860. 
was  (besides  compensation  to  the  engineering,  legal,  and 
all  the  other  oflicers  of  the  companies)  to  give  as  com- 
pensation to  the  shareholders  of  the  companies  security  to 
them  for  the  p,ayment  of  their  existing  dividends,  con- 
ferring an  additional  value  to  their  shares,  which  would 
have  cost  the  public  nothing,  whilst  it  would  have  enabled 
the  consumers  to  have  improved  and  additional  service 
without  additional  rates.  What  do  you  now  say  to  the 
like  proposal  ? 

A. — Speaking  for  myself,  my  opinion  is  that  that 
is  the  least  that  can  in  justice  be  offered  to  them.  It 
is  to  be  remembered  that  for  a long  time  the  shareholders 
were  without  any  dividends  whatsoever.  Even  ten  per 
cent.,  instead  of  an  average  of  seven,  could  hardly  be  said 
to  be  high  payment.  The  increased  value  of  their  shares 
obtainable  by  additional  securitj'  is  surely  as  little  as 
they  ought  to  take  (and  they  ought  to  have  credit  for 
taking  it)  fur  a compulsory  purchase,  which  will  be  largel)' 
for  the  public  advantage. 

Q. — If  those  terms  had  then  been  accepted,  would  not  a 
considerable  saving  been  effected  in  the  expenses  subse- 
quently incurred  in  separate  works,  which  would  have 
been  rendered  unnecessary  ? 

A. — Undoubtedly. 

Q.  — If  a consolidation  is  not  now  effected,  will  not  con- 
siderable unnecessary  expense  in  the  separate  system  be 
maintained,  and  further  largel)'  augmented  expense  for 
any  separate  works  on  the  system  of  constant  supply  be 
incurred  ? 

A. — Undoubtedly  ; a very  great  expense. 

Q. — Y*ou  have  been  engineer  to  the  Southwark  and 
Vau.xhall  Co.  for  upwards  of  30  years,  and  to  the  Grand 
J unction  Co.  for  upwards  of  20  ? 

A. — Yes. 

(J. — With  respect  to  your  proposal  that  the  existing 
dividends  of  the  companies  should  be  secured  to  them, 
are  you  in  a position  to  tell  us  approximately  what  the 
dividends  of  these  companies  are  at  present  ? 

A. — The  Southwark  and  Vauxhall  o-J  per  cent.,  and 
the  Grand  Junction  7^  percent.  See  return  last  year 
to  Board  of  Trade. 

Q. — Was  not  the  plan  proposed  by  Mr.  Shaw-Lefevre 
in  the  Metropolis  Water  Bill  of  1871  substantially  the 
same  as  the  one  you  expressed  your  assent  to  ? 

A. — 1 think  not ; I never  saw  that  Bill. 

Q. — The  saving  of  £100,000,  which  you  assume  would 
be  the  result  of  consolidation,  refers  to  the  whole  of  the 
companies. 

A. — Y'es. 

(J. — If  that  sum  were  capitalised,  would  it  not  go 
very  far  towards  paying  the  cost  of  effecting  the  junc- 
tions, providing  hydrants,  and  making  the  necessary 
alterations  to  the  fittings  in  the  poorer  districts  to  receive 
the  constant  supply  ? 

A. — It  would  go  a long  way  towards  it.  The  hydrants 
alone  would  cost  between  £400,000  and  £500,000.  Then 
there  would  be  certain  alterations  to  the  trunk  mains  to 
divide  the  high  and  low  level  districts,  and  a large  portion 
of  the  saving  ought  to  go  towards  making  the  necessary 


alterations  in  the  poor  districts.  It  will  he  impossible 
for  the  poor  to  find  the  capital  necessary  to  alter  the 
fittings  to  prevent  waste,  or  the  owners  or  occupiers 
of  property  of  that  class.  There  are  thousands 
of  houses  held  hy  widows  and  poor  people,  having 
merely  the  residue  of  a lease  with  a few  years  to  run. 
To  call  upon  them  to  lay  out  £3  or  £5  per  house  would 
amount  to  a confiscation  of  their  property.  In  Ber- 
mondsey particularly  there  are  great  numbers  of  owners 
of  property  of  that  class. 

Q. — Would  it  be  necessary  to  make  that  outlay  imme- 
diately ? 

A. — It  will  be  absolutely  necessary  before  they  can 
have  a constant  service,  because  if  waste  went  on  in 
districts  of  that  kind,  the  upper  part  of  London  would 
never  get  any  supply  at  all.  Otherwise  it  would  involve 
a separate  set  of  trunk  mains  for  the  high  districts, 
which  would  involve  an  outlaj^  of  some  millions. 

Q. — Can  you  give  any  idea  of  the  total  expenditure 
required  far  new  fittings  in  order  to  carry  out  the  con- 
stant supply  system  ? 

A. — Between  three  and  four  millions  sterling. 

Q. — When  you  stated  that  the  expense  required  to  put 
the  house  fittings  in  order  to  receive  the  constant 
supply  might  amount  to  that  sum  in  the  metropolis,  was 
not  that  on  the  supposition  that  every  house  would 
require  a new  adaptation  of  fittings,  and  that  each  indi- 
vidual owner  or  occupier  would  have  to  carry  out  .the 
work  himself  by  his  separate  tradesman  or  plumber  ? 

A. — Yes,  that  was  the  supposition. 

Q. — But  if  the  work  were  done  by  a public  authority, 
under  a common  contract  for  all  the  work  required,  say 
within  a district,  by  private  improvement  rates,  under 
the  Public  Health  Act,  would  not  the  expense  be  con- 
siderably reduced  ? 

A. — Very  much  indeed. 

y.~ How  much  do  you  suppose  ? 

A. — From  one-third  to  one-half  ? 

Q. — Y’’our  answer  was  given  on  the  hypothesis  that 
alterations  were  required  for  every  house,  and  not  upon 
actual  inquiry  ? 

A.— Yes. 

Q. — But  actual  inquiry  may  greatly  reduce  the  pro- 
portions that  win  require  adaptation  ? 

A. — Y'es. 

Q. — As  the  work  to  be  done,  besides  being  for  the 
individual  benefit,  is  also  for  the  common  or  public 
benefit,  would  not  there  be  an  important  equity  in 
having  it  done  from  a common  fund  ? 

A.— Certainly,  particularly  for  the  smaller  class  of 
house  property  in  the  poorer  districts,  because,  as  I have 
stated,  so  much  of  that  property  is  in  the  hands  of  persons, 
lessees  who  have  only  a short  interest  in  the  premises, 
and  on  whom  the  immediate  outlay  would  operate  often 
to  a confiscation  of  their  remainder  rents.  This  is, 
indeed,  the  great  source  of  the  opposition  to  the  constant 
supply. 

Q. — Under  a common  contract,  by  how  much  do  you 
conceive  the  cost  of  the  new  hydrants  required  for  pro- 
tection against  fire  might  be  reduced  ? 

A. — At  least  by  20  per  cent.,  or  a sum  equivalent  to 
£100,000. 

(^. — If  the  private  fittings  were  done  by  common  con- 
tract, might  not  the  saving  effected  enable  the  new 
system  of  hydrants  and  other  works  for  the  prevention 
of  fire  to  be  brought  within  the  economies  obtainable 
by  a consolidation  of  the  works  under  a public  authority 
— namely,  £100,000  per  annum,  or,  capitalised,  two 
millions  and  a-half  ? 

A. — I consider  that  there  is  every  presumption  that  it 
might  be  so  with  the  addition  of  the  new  supplies  to  at 
least  10,000  new  houses  yearly,  producing  a rental  of 
£20,000  per  annum. 

Q. — In  what  time  do  you  conceive  the  junctions  of 
the  trunk  mains  of  the  eight  companies  might,  unUer  a 
public  authority,  be  made  for  available  protection,  as 
required,  against  conflagrations  ? 
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A. — The  works  are  of  a sort  that  are  not  kept  in  store, 
but  I believe  that  the  junctions  might  be  completed  in 
from  three  to  six  months. 

Q.— In  what  time  might  the  requisite  hydrants  be 
provided  ? 

A. — Perhaps  in  about  the  same  time  as  for  the  nine 
hundred  miles  of  main  which  are  now  under  con- 
stant high  pressure.  This  is  about  one-third  of  the 
whole  ; the  rest  could  bo  put  on  as  the  constant  supply 
became  general. 

Q. — You  have,  no  doubt,  seen  the  report  of  the  com- 
mittee of  the  Metropolitan  Board  of  Works,  and  the 
estimate  prepared  by  Mr.  Stephenson  of  the  cost  of 
applying  fittings  according  to  the  companj^’s  regula- 
tions '{ 

A. — Mr.  Stephenson  seemed  to  think  it  would  be  neces- 
sary to  alter  the  whole  of  the  fittings  to  make  them  con- 
form to  the  regulations  a.'^  laid  down.  My  idea  would  be 
to  leave  all  existing  fittings  which  are  efficient.  Under 
Mr.  Stephenson’s  plan  of  taking  away  all  existing  fittings 
which  are  not  in  strict  conformity  with  the  regulations, 
the  expense  would  be  no  doubt  nearly  £7,000,000  or 
£8,000,000. 

(?.— Have  you  any  means  of  checking  those  figures  ? 

A. — If  it  was  necessai  y to  carry  out  the  regulations 
as  printed,  no  doubt  the  estimate  would  be  perfectly 
correct,  but  it  is  subject  to  the  deduction  that  some  of  the 
existing  fittings  may  be  approved. 

Q. — You  are  aware  that  the  change  from  an  inter- 
mittent to  a constant  supply  has  been  made  in  Notting- 
ham, Manchester,  Norwich,  and  other  places  "i 

M.— Yes. 

Q. — Are  you  aware  that  the  expense  in  Manchester 
was  much  less  in  proportion  than  you  have  named,  and 
would  not  a similar  expenditure  suffice  for  the  metropolis  ? 

A. — No  ; for  this  reason  : that  the  water-closets  are 
the  most  expensive  part  of  the  alterations,  and  they  were 
quite  the  exception  in  Manchester.  There  are  whole 
districts  where  you  do  not  find  a single  water-closet ; 
they  use  the  earth  system.  In  London  there  is  a water- 
closet  of  some  kind  to  the  very  poorest  houses.  Some  of 
them  are  of  a very  rough  kind,  consisting  merely  of 
what  is  called  a “ Serpent  ” pipe,  and  if  there  were  a 
constant  supply  the  water  would  be  running  away  con- 
tinually. 

Q. — Were  there  not  large  districts  in  Manchester 
where  the  houses  were  provided  with  water  closets,  and 
did  not  the  expenditure  there  justify  the  estimate  ? 

A. — Manchester  is  altogether  very  different  to  London, 
In  Norwich,  judging  from  the  evidence  given  by  Mr. 
Aris,  I should  think  the  change  was  as  . expensive  as  it 
would  be  in  London.  There  they  had  to  take  out  all  the 
fittings,  from  time  to  time,  and  the  cost  varied  from  £7 
or  £8  up  to  £20,  and  even  £30  a-house. 

Q.  — Has  this  estimate  of  the  cost  been  made  on  an 
actual  houSe-to-house  survey  in  any  district  ? 

A. — Mr.  Stephenson  made  a survey  for  the  Metro- 
politan Board.  I only  judge  by  what  I know  it  would 
cost  in  the  Bermondsey  district.  There  it  would  cost 
£3  or  £4  for  the  lowest  class  of  houses.  In  the  Grand 
Junction  district  it  vpould  cost  from  £10  to  £14  or  £16 
per  house. 

Q. — Are  you  not  aware  that  new  houses  have  been 
supplied  de  tiovo  with  water  closets,  soil-pans,  and  fittings, 
and  everything  necessary  to  the  water  supply  at  a much 
lower  rate  than  that ; at  an  average  cost  of  £4  or  £5  ? 

A.- — That  must  be  a very  low  class  of  propert}'.  lam 
taking  the  whole  of  London.  It  would  cost  at  least  as 
much  as  that  per  house  in  the  poorest  part  of  London. 
In  the  first  place  you  must  have  a regulator  to  the  closet, 
to  prevent  waste  ; and  then  there  is  the  pipe  to  that,  and 
the  fittings.  At  present  you  do  not  find  a single  appli- 
ance to  turn  off  the  water,  but  simply  a common  piece  of 
iron  tubing. 

Q.  — Would  not  the  constant  pressure  of  the  water  in 
houses  tend  to  prevent  the  chances  of  conflagration  ? 

A. — No  doubt,  if  you  could  draw  water  at  any  time. 


Q. — Wilh  a constant  supply  and  proper  fittings  might 
not  the  amount  of  water  used  be  considerably  reduced  ? 

A. — No  doubt,  with  very  close  supervision,  and  every- 
thing in  proper  order,  the  amount  used  might  be  reduced 
from  34  to  20  gallons  per  house. 

Q. — Would  not  superior  fittings  do  that  at  once?  J 
A. — Yes,  with  proper  waste-preventive  apparatus.  A 
[To  be  continued.) 


ANNEAL  INTEENATIONAL  EXHIBITIONS. 


The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 

The  fourth  meeting  of  the  Committee  on  Scientific 
Inventions  and  New  Discoveries  was  held  on  20th  March, 
at  the  Koyal  Commission  Offices,  Gore-lodge.  The  follow- 
ing members  attended  the  meeting: — Mr.  Charles  B.  Vig- 
noles,  F.R.S.,  in  the  chair,  Mr.  F.  A.  Abel,  F.R.S.,  Capt. 
Colomb,  R.N.,  Major  W.  Crossman,  R.E.,  Major-General 
Harness,  C.B.,  Mr.  John  Hick,  M.P.,  Dr.  David  S. 
Price,  Professor  Roscoe,  Mr.  C.  W.  Siemens,  D.C.L., 
F.R.S.,  Mr.  T.  Sopwith,  M.A.,  F.R.S.,  Lieut.-Col.  A. 
Strange,  F.R.S.,  and  Sir  C.  Wheatstone,  D.C.L.,  F.R.S. 
The  Committee  examined  the  objects  already  delivered, 
and  rejected  those  that,  in  their  opinion,  were  unworthy 
of  admission  in  the  class,  which  consists  of  objects  the 
excellence  and  novelty  of  which  are  so  great  as  to  render 
it  undesirable  that  their  introduction  to  the  public  should 
be  delayed  until  the  proper  year  for  the  exhibition  of 
their  class  of  manufacture  in  the  Industrial  Division. 


The  School  of  Popular  Cookery  is  situate  on  the 
ground  floor,  between  the  east  galleries  and  the  colonial 
annexe. 

1.  The  object  is  to  give  illustrations  of  cooking  food 
in  the  best,  simplest,  and  cheapest  ways,  suitable  for 
persons  with  incomes  from  £.60  to  £500  a year.  The 
utensils  used  are  those  which  might  be  found  in  a house 
of  £40  a year  rental. 

2.  The  lecture  room  will  only  hold  about  120  people, 
of  which  number  not  more  than  70  can  be  accommodated 
with  reserved  seats. 

3.  The  charge  for  admission  on  Mondays,  Tuesdays, 
and  Saturdays,  will  be  sixpence;  on  Wednesdays, 
Thursdays,  and  Fridays,  one  shilling.  Reserved  seats, 
extra  on  all  days,  sixpence.  Admission  to  the  front  row 
(which  accommodates  only  twelve  persons),  with  the 
privilege  of  tasting  while  the  food  is  being  cooked,  one 
shilling  and  sixpence  each.  Verbal  explanations  of  the 
processes  will  be  given  by  Mr.  Buckmaster. 

4.  Tickets  must  be  purchased  beforehand,  and  may  bo 
procured  of  all  the  attendants  in  the  Exhibition. 

5.  While  the  tasting  room  is  not  to  be  regarded  as  a 
general  refreshment  room,  arrangements  will  be  made  to 
allow  a limited  number  of  persons,  who  register  their 
mames  each  day,  to  taste  the  practical  illustrations  of  the 
lessons  in  cooking,  at  2 o’clock  and  6 o’clock.  Tickets 
of  admi.ssion  must  be  obtained  beforehand,  and  may  be 
obtainnd’  of  all  the  attendants. 

6.  Popular  dishes  can  be  had  at  all  times  in  the 
ordinary  refreshment  rooms  conducted  by  Messrs. 
Spiers  and  Pond,  at  the  south  end  of  the  Exhibition. 

7.  The  subject  of  the  illustrations  given  each  hour  in 
each  day  will  be  duly  advertised. 


Messrs.  Novello,  Ewer,  and  On.,  having  made  the 
necessary  arrangements  with  Her  Majesty’s  Com- 
missionens,  state  that — 

1.  With  a view  to  an  adequate  exposition  of  the  art  of 
music,  and  generally  to  its  advancement  in  this  country. 
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daily  orphpstral  concerts  will  be  given  in  the  Eoyal 
Albert  Hill  during  the  period  of  the  Exhibition,  i.e., 
from  14th  A;  ril  to  31st  Outober,  inclusive.  The 
orchestra  will  consist  of  at  least  fifty  performers,  chosen 
with  special  care  from  the  hest  available  sources,  and 
including  some  of  the  most  esteemed  London  professors, 
as  well  as  instrumentalists  of  high  repute  from  the 
provinces  and  abroad. 

2.  The  performances  will  be  limited  to  music  of  a 
high  class.  As  a rule,  each  programme  will  contain  a 
symphonjf  or  concerto,  two  overtures,  and  a selection 
of  solo  vocal  music.  It  is  proposed  to  vary  this  order 
on  Wednesdays  by  means  of  recitals  of  operas,  and 
other  works  exceptional  in  their  interest.  The  pro- 
duction of  music  unknown  or  unfamiliar  in  England, 
will  he  kept  steadily  in  view. 

3.  The  programmes  will  include  examples  of  all 
schools  of  orchestral  music  which  may  fairly  claim  to 
be  considered  classical.  The  works  of  acknowledged 
great  masters,  from  Sebastian  Bach  to  Schumann,  will 
of  course  be  largely  drawn  upon;  due  attention  being 
aho  paid  to  living  composers — Gade,  Brahams,  Liszt, 
Wagner,  &c. 

4.  With  a special  view  to  the  encouragement  of 
musical  composition  in  this  country,  prominence  will 
be  given  to  the  works  of  English  composers.  The 
works  already  sent  in  at  the  invitation  of  Her  Majesty’s 
Commissioners,  and  those  which  may  hereafter  be 
submitted  for  examination,  will,  if  found  worthy,  be 
publicly  performed. 

5.  Advantage  will  be  taken  of  these  concerts  to 
bring  forward  young  English  artists,  both  vocal  and 
instiuraental,  whose  ability  may  entitle  them  to  the 
privilege  of  a public  appi-arance. 

6.  In  order  to  make  the  concerts  as  educational  in 
thsir  results  as  possible,  each  jirograrnme  will  contain 
historical  and  analytical  details  of  the  works  to  be 
performed,  accompanied  by  illustrations  in  music  type. 
The  pre]  aration  of  these  annotated  programmes  has 
been  entrusted  to  Mr.  Joseph  Bennett. 

7.  All  the  concerts  will  be  comhicted  by  Mr.  Barnby. 

8.  In  addition  to  the  oichestral  and  choral  perform- 
ances, daily  recitals  wiU  be  given  upon  the  grand 
organ  in  the  Eoj'ul  Albert  Hall  by  Mr.  Best, 
organist  of  St.  George’s  Hal’,  Liverpool,  and  by  Dr. 
Stainer,  oiganist  of  St.  Paul’s  Cathedral.  The  organ 
will  also  be  used,  wdth  the  orchi  stra,  in  the  perform- 
ance of  Handel’s  concertos,  and  works  of  a similar 
character. 

Visitors  to  the  Exhibition  will  be  admitted  to  the 
daily  concerts  without  charge.  The  prices  for  reserved 
seats  will  be,  on  Mondays,  Tin  sday.i^,  Thursdays, 
Fridays,  and  Satuidays,  in  the  amphitheatre  and  arena, 
one  shilling ; and  in  the  balcony,  sixpence.  On 
Wednesdays  the  charge  will  be  half-a-crown  and  one 
shilling  ri  spectively.  To  give  visitors  an  opportunity 
of  atti  nding  the  concerts  frequently,  season  tickets  for 
reserved  teats  in  the  anipbithcatre  and  arena  will  also 
be  issued  : jirice  for  one  month,  10s.  Gd.  ; for  the  whole 
serii  s,  £2  2s.  A few  Saturdays  will  he  excluded  from 
these  ai  rangements,  but  due  notice  will  be  given  ol 
any  change  in  the  price  for  reserved  reats. 


Mr.  Shaw  writes  to  request  notice  of  the  fact 

thal  the  ettimate  quoted  by  him  in  Ms  paper,  of  the  tradi 
of  Emssia  wiih  Central  Asia,  of  £1.00(1,000,  was  a Eussiai 
estiiiiate,  and  not  one  for  which  he  could  be  held  responsible. 
He  adds  that  the  figures  are  cerrect,  and  refer  lo  poundt 
sterling,  not  Russian  roubles.  He  also  .states  that  the  rout, 
cliaraeierised  by  tSir  H.  Eawlinson  as  “inaccessible  and  iin- 
practicalile  on  aceount  of  political  circumstances”  was  tin 
CLitial,  not  the  Ladak  route. 

In  the  last  number  of  the  Jonrnn/,  page  343,  at  end 
of  letter  “ Signals  at  Sea,”  for  P.  K.  W.  Lauchlan  read  P. 
II.  McLauchlan. 


EXHIBITIONS. 


VIENNA  EXHIBITION,  1873. 

A meeting  of  her  Majesty’s  Commissioners  was  held 
at  Marlborougb-house,  on  Saturday  last,  under  the 
presidency  of  His  Eoyal  Highness  the  Prince  of  Wales, 
K.G.  There  were  also  present — H.S.H.  Count  Gleichen, 
Captain,  E.N.  ; the  Earl  Cowper,  K.G. ; Lord  Henry 
Gordon  Lennox,  M.P.  ; Lord  Acton  ; Sir  Anthony  de 
Eothschild,  Bart.;  Sir  Eichard  Wallace,  Bart.,  M.P. ; 
Sir  Francis  Grant,  P.E.A. ; Mr  Henry  Arthur  Bra,ssey, 
M.P. ; Mr.  Thomas  Hawksley,  P.I.C.E.;  and  Mr.  Philip 
Cunliffe  Owen,  secretary. 

We  understand  that  the  British  exhibitors  are  well 
forward  with  their  work,  no  other  country,  except 
Switzerland,  being  in  so  advanced  a state.  There  seems 
to  be  no  doubt  that  by  April  Z6th  the  whole  ariange- 
ment  of  the  British  section  will  be  completed.  At 
yiresent  there  is  an  immense  mass  of  heavy  machinery 
on  its  way  to  Vienna,  all  the  lines  of  route  being  nearly 
crowded.  On  the  whole,  there  is  every  reason  to  expect 
that  this  country  will  be  very  strongly  represented  at 
Vienna. 

Her  Majpstj’’s  Commissioners  have  been  enabled  to 
make  special  arrangements  wilh  the  various  railway 
companies  for  a limited  number  of  cheap  through 
tickets  to  Vienna  and  back.  These  have  been  issued  to 
the  Eoyal  Commission  for  Ihe  use  of  attendants  and 
workineu,  travelling  third  class,  who  are  in  the  employ- 
ment of  British  exhibitors,  and  proceeding  to  Vienna  in 
the  execution  of  services  in  behalf  of  their  employers. 
The  ticket  issued  is  £4  Is.  9d.  for  the  journey  to  Vienna 
and  back,  and  is  available  during  anj'  period  of  the  Ex- 
hibition. Upon  an  application  in  writing,  signed  by  the 
firm,  guaranteeing  that  the  signatures  given  are  those  of 
the  attendants  or  workmen  legitimately  entitled  to  the 
privileges,  and  accompanied  hy  a cheque  for  the  amount, 
the  necessary  tickets  will  be  forwarded.  All  delays  on 
the  jouiney,  loss 'of  luggage,  and  other  risks  must  be 
borne  by  the  exhibitors.  Forms  of  application  have 
been  published  hy  the  Commissioners,  and  issued  Irom 
their  London  office. 

4 he  usual  rates  are — 1st  class,  from  Antwerp  to 
Vienna  and  hack,  216  francs  (£8  12s.)  ; from  London  to 
Antwerp  and  back,  £1  6s. ; in  all,  £9  l7s.  2nd  class, 
trom  Antwerp  to  Vienna  and  hack,  IfiS  francs  25  cents 
(£6  9s.  lOd.) ; from  London  to  Antwerp  and  hack,  15s. ; 
in  all,  £7  4s.  lOd. 

On  Monday  last,  by  a majority  of  397  to  213  votes,  the 
French  As.sembly  rejected  a Bill  allottinga  sum  of  100,000 
francs  for  the  purpose  of  sending  French  wor  kmen  to  the 
Vienna  Exhibition.  The  impression  seemed  to  yirevail 
among  the  members  that  the  International  Society  bad 
been  the  result  of  the  visit  paid  by  French  workmen  to 
the  London  Exhibition  in  1862.  M.  Tdain,  who  was 
himself  one  of  the  delegates  to  that  Exhibition,  denied 
that  the  International  was  responsible  for  rnueb  with 
which  it  was  charged.  He  spoke  in  favour  of  a small 
money  grant  being  made,  to  enable  French  operatives  to 
see  the  best  work  of  the,  Austrians,  who  were  becoming 
formidable  rivals.  The  Minister  of  Commerce  objected, 
however,  principally  on  the  ground  of  want  of  funds,  but 
a Iso  because  of  the  danger  of  demoralisation  to  which  the 
workmen  would  be  liable  by  the  journey. 

From  New  York  city  will  be  sent  1,000  volumes  of 
statistics,  maps,  charts,  and  photographic  views  of 
American  scenery  and  architecture,  contributed  by  the 
American  Geographical  Society,  and  school  books, 
rlobes,  &c.,  to  represent  the  American  system  ot  common 
school  education.  The  list  of  exhibitors  include  over 
700  names. 

Printing  in  its  various  departments  will  be  represented 
at  the  Vienna  Exhibition  by  three  English  firms,  viz.: — 
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J.  M.  Johnson  and  Co.,  M’Clure  and  Co.,  and  Grant 
and  Co. 

The  Prince  Imperial  of  Germany  will  not  be  able,  it 
is  announced,  to  attend  the  opening  of  the  exhibition,  on 
account  of  the  state  of  his  health. 


NORTHUMBERLA.ND-HOU3E  AND  THAMES 
EMBANKMENT. 

A meeting  of  members  of  Parliament  and  ratepajmrs 
will  be  held  at  Willis’s-rooms,  on  Saturday,  29th  March, 
when  the  following  memorial  is  to  be  submitted  and  dis- 
cussed, and,  if  adopted,  to  be  delivered  to  the  Prime 
Minister  : — 

“ We,  the  undersigned,  feeling  strongly  the  truth  and 
force  of  your  statement  made  in  the  House  of  Commons, 
in  1886,  that  ‘ there  is  still  a lamentable  and  deplorable 
state  of  our  whole  arrangements  with  regard  to  public 
works — -vaccination,  uncertainty, costliness,  extravagance, 
meanness,  and  all  the  conflicting  vices  that  could  be 
enumerated,  are  united  in  our  present  system — there  is 
a total  want  of  authority  to  direct  and  guide,’  would 
respectfully  draw  your  attention  to  the  Charing-cross 
and  Victoria-embankment  Approaches  Bill,  now  before 
Parliament,  as  showing  the  necessity  of  establishing  some 
system  of  supervision  and  control  over  public  works 
planneil  and  un  lertaken  by  corporate  bodies  and  public 
companies,  and  of  thus  giving  practical  efl'ect  to  the  re- 
commendations of  the  Select  Committee  of  1869,  which 
we  append  to  this  memorial. 

“ The  Charing-cross,  &c.,  Approaches  Bill  proposes  to 
deal  with  one  side  of  Trafalgar-square,  the  finest  and 
most  important  site  in  the  metropolis,  and  takes  powers 
to  purchase  and  sweep  away  Northumberland-house,  an 
ancient  historical  mansion,  with  a view  to  the  making  of 
a new  street,  leading  in  a direct  line  from  the  Nelson 
column  to  the  Embinkment,  at  or  near  the  Hungerford- 
bridge  Station  of  the  Metropolitan  Railway.  Under  the 
present  system  of  Parliamentary  procedure,  the  Bill  that 
is  to  effect  this  great  change  in  the  character  and  aspect 
of  Trafalgar-square  will,  unless  some  speci  d action  be 
taken  by  Parliament,  p tss  through  both  Houses  as  an 
unopposed  Bill.  No  designs,  elevations,  or  models  of 
the  proposed  buildings,  nor  any  view  of  the 
general  effect  of  the  new  street,  and  of  the  changed 
aspect  of  Trafalgar-square,  will,  in  the  ordinary  course 
of  things,  be  submitted  to  the  committee.  No  oppor- 
tunity will  be  given  to  Parliament  of  considering  the 
general  question  of  the  Thames  Embankment  approaches 
in  connection  with  any  rival  plans  ; and  thus  this  new 
line  of  street,  in  the  heart  of  the  metropolis,  involving 
the  destruction  of  Northumberland-house,  will  be  dealt 
with  precisely  as  if  it  were  an  equivalent  portion  of  a 
new  public  road  or  railway  in  some  remote  and  purely 
rural  district  of  the  country.  We  respectfully  submit, 
that  while  we  boast  of  our  civilisation,  we  are  thus 
acting  in  a way  in  which  it  can  hardl}'  be  supposed  that 
the  most  barbarous  people  would  deal  with  the  collection 
of  huts  or  wigwams,  which,  by  courtesy,  may  be  called 
their  capital.  So  far,  then,  as  relites  to  the  Bill  in 
question,  we  would  urge  that  further  and  fuller  con- 
siderations should  be  given  to  it  than  under  our  present 
forms  of  Parliamentary  procedure  it  is  likely  to  obtain, 
before  the  powers  sought  by  the  Metropolitan  Board  are 
granted. 

“But  we  also  hope  that  your  attention  having  thus 
been  specially  drawn  to  this  subject,  you  may  be  induced 
to  devise  some  system  of  efficient  supervision  and  control 
in  such  matters,  which,  without  interfering  with  the 
freedom  of  initiative  on  the  part  of  any  corporate  or 
public  body  or  company,  will,  nevertheless,  afford 
a sulfioicnt  guarantee  to  the  inhabitants  of  the 
metropolis  an-1  to  the  public  in  general  that  no 
important  public  work  shall  be  planned  or  executed  with- 
out hiving  been  fully  and  maturely'-  considered  by  Par- 
liament, and  by  competent  persons  appointed  for  the 


purpose,  in  all  its  aspects,  regard  being  had  not  only  to 
public  utility,  but  also  to  appearance  and  general  effect, 
and  without  an  opportunity  of  forming  a ju  Igrnent  upon 
it  being  given  to  the  ratepayers  and  inhabit  mts  of  the 
metropolis  by  the  public  exhibition  of  plans  designs,  ele- 
vations, or  models  of  the  proposed  work.  We  would  also 
venture  to  point  out  that  the  remarks  we  h ive  here  made 
with  refei’ence  to  works  planned  by  corporate  and  public 
bodies  or  companies  in  the  metropolis,  appl}',  in  our 
opinion,  with  no  less  force  to  public  buildings  and  works 
executed  at  the  public  cost  under  the  superintendence  of 
her  Majesty’s  Office  of  Works. 

“And  if  any  further  proof  be  needed  of  the  existing 
want  of  system  an  l want  of  co-operati-m  between  the 
different  authorities  in  the  matter  of  metropolitan  im- 
provements and  public  works,  of  which  we  c-iaiulain,  it 
is  to  be  found  in  the  fact  that  we  have  had  baf  ire 
Parliament  in  the  present  se.ssion  two  Bills — one  the 
Adinir.ilty  and  War-office  Bill,  promoted  by  her 
Majesty's  Bo  ird  of  Works,  and  the  other  the  Cnaring- 
cross,  &o.,  Approaches  Bill,  bx’ought  in  by  the  Metro- 
politan Board  of  Works — anrl  although  these  Bills  deal 
with  the  same  district  of  London,  ami  even  with  opposite 
sides  of  the  same  street,  the  authorities  in  qu-stion, 
under  their  present  constitution,  are  acting  in  lepea- 
dently  of  each  other,  through  which  the  public  interests 
must  necessarily  suffer.” 


CABS  AND  THEIR  HISTORY. 

As  the  present  International  Exhibition  is  partly  de- 
vote 1 t-)  carri  ige-buil  ling,  and  as  the  Society  has  offered 
prizes  for  improved  cabs,  it  may  not  be  wholly  without 
interest  to  attempt  to  get  together  some  hist-iry  of  our 
hackney  vehicles.  No  one  has  j'et,  so  far  as  we  know, 
tried  to  do  anything  of  the  sort,  and  it  may  be  of  some 
use  to  put  on  record  such  facts  as  are  worth  recording  at 
I all  before  they  are  forgotten.  ’The  generation  which 
saw  the  first  origin  of  our  present  cabs  is  growing  old, 
and  if  the  history  is  not  written  now,  it  can  never  be 
written  at  all.  'Phe  following  is  an  attempt  to  collect 
such  materials  together:  — 

It  was  in  the  reign  of  Queen  Elizabeth  that  coaches 
were  first  introduced  into  England.  Stow  gives  us  the 
exact  date,  1564,  and  Taylor,  the  water-poet,  says  that — 

“When  Queen  Elizabeth  came  to  the  throne, 

A coach  ill  England  then  was  s.-arcely  known.” 

Before  that  time  folk  rode  on  horseback,  or  sometimes 
in  horse  litters,  an  awkward  and  dmgerous  contrivmce, 
slung  between  two  horses,  one  before  and  one  behind. 
At  first  the  use  of  coaches  was  confined  to  the  weilthy, 
but  it  was  not  long  before  they  beg  in  to  be  let  out  for 
hire,  and  so  to  come  within  the  reach  of  the  middle 
classes.  In  Knight’s  London  is  contained  a tol-rably 
full  account  of  the  history  of  hackney-coaches,  and 
in-leed  we  have  been  able  to  add  but  little  to  the  infor- 
mation there  given  about  early  means  of  locomotion  in 
London.  The  poet  above  quoted,  John  Taylor,  h is  left 
us  a good  deal  th  it  throws  light  on  the  subject.  He  was 
a watcrm  in,  doubtless  a better  waterman  than  poet,  and 
he  was  greatly  exercised  in  mind  about  the  interference 
of  the  coiches  with  his  business.  His  opinion  of  his 
own  importance  may  be  guessed  from  the  f ict  that  he 
actually  presented  a petition  to  the  king,  that  he  would 
forbid  any  theatres  to  be  built  on  the  north  side  of  the 
river,  in  order  that  all  theatre-goers  might  he  obliged  to 
go  to  the  play  by  water!  With  such  notions  he  little 
relished  the  idea  of  having  his  trade  ruined  by  com- 
petition on  land,  ami  he  called  up  all  his  powers  of  satire 
to  crush  the  innovators.  It  was  too  bad  that  coaches 
should  increase,  until — 

“ Almost  all  the  streets  are  chok'd  ontriirht. 

Where  intoi  can  harlly  pass  from  morn  lill  ii'tiht, 

Whilst  watermen  want  work.  ’ 

Nor  could  verse  suffice  to  express  his  feelings.  He 
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■wrote  several  books  in  prose,  with  the  avowed  object  of 
putting  a stop  to  the  noxious  invention.  But  neither 
the  opposition  of  the  watermen  nor  the  jests  of  the 
mob  prevented  the  increase  of  coaches,  hackney  and 
others.  In  spite  of  the  bad  roads,  they  got  so  numerous 
that  it  was  worth  while  to  establish  “ st-ands  ’’  for  them. 
By  accident  a record  has  been  preserved  of  the  establish- 
ment of  the  first  of  these.  In  a letter,  dated  April  1st, 
1634,  from  Mr.  Garrard  to  Lord  Stafford,  the  following 
passage  occurs : — 

“ I cannot  omit  to  mention  any  new  thing  that  comes 
up  amongst  us,  though  never  so  trivial.  Here  is  one 
Captain  Bailey ; he  h-ith  been  a sea-captain,  but  now 
lives  on  the  land,  about  this  city,  where  he  tries  experi- 
ments. He  hath  erected,  according  to  his  ability,  some 
four  hackney-coaches,  put  his  men  in  livery,  and  appointed 
them  to  stand  at  the  May-pole,  in  the  Strand,  giving 
them  instructions  at  what  rates  to  carry  men  into  several 
parts  of  the  town,  where  all  day  they  may  be  had.  Other 
hackney-men  seeing  this  way,  they  flocked  to  the  same 
place,  and  perform  their  journeys  at  the  same  rate,  so 
that  sometimes  there  is  twenty  of  them  together,  which 
disperse  up  and  down,  that  they  and  others  are  to  be  had 
anywhere,  as  watermen  are  to  be  had  by  the  water-side. 
Every  body  is  much  pleased  with  it.  For  whereas 
before  coaches  could  not  be  had  but  at  great  rates,  now 
a man  may  have  one  much  cheaper.” 

In  another  letter  from  the  same  person,  and  in  the 
the  sameyear,  it  is  said,  “ There  is  a proclamation  coming 
forth  about  the  reformation  of  hackney-coaches,  and 
ordering  of  other  coaches  about  London.  One  thousand 
nine  hundred  was  the  number  of  hackney-coaches  of 
London,  base  lean  jades,  unworthy  to  be  seen  in  so 
brave  a city,  or  to  stand  about  a king's  court.” 

There  seem  to  have  been  several  of  these  proclama- 
tions. One  in  1635  prohibited  hackney-carriages  from 
traversing  the  streets  of  London,  but  allowed  them  to 
go  “out  of  town.”  Another,  in  1660,  prohibited  their 
standing  about  to  bo  hired,  and  ordered  that  they  should 
be  kept  in  yards  or  stables  for  hire.  Quaintly  enough, 
Pepys  has  a note  in  his  diary,  on  the  day  of  this  pro- 
clamation coming  into  force,  to  the  effect  that  in  spite 
of  it  he  got  a coach  to  carry  him  home. 

The  character  of  the  vehicles  themselves  may  be 
imagined.  From  the  nature  of  the  roads  they  were 
obliged  to  be  strong  and  heavy.  They  were  very  narrow, 
that  they  might  get  through  the  narrow  streets  ; and  the 
coachman  generalh',  if  not  always,  rode  one  of  the  horses. 
When  the  streets  got  wider  he  mounted  the  box,  so 
called  because  it  really  was  a box,  and  nothing  else,  and 
contained  a set  of  tools  to  repair  the  effects  of  the 
frequent  accidents  that  occurred. 

One  of  the  best  descriptions  of  the  old  hackney-coach 
is  that  given  by  Dickens,  in  the  Sketches  bij  Boz,  and 
those  who  remember  these  crazy  vehicles  will  readily 
acknowledge  its  accuracy.  “ A great,  lumbering,  square 
concern,  of  a dingy  yellow  colour  (like  a bilious  brunette), 
with  very  small  glasses,  but  very  1 irge  frames;  the 
panels  are  ornamented  with  a faded  coat  of  arms,  in 
shape  something  like  a dissected  bit;  the  axletree  is 
re  1,  and  the  m ijority  of  the  wheels  are  green  The  box 
is  partially  covered  by  an  old  great  coat,  with  a multi- 
plicity of  capes  and  some  extraordinary- looking  clothes  ; 
and  the  straw  with  which  the  canvas  cushion  is  stuffid 
is  sticking  up  in  several  pi  ices,  as  if  in  rivalry  of  the 
hay,  which  is  peeping  through  the  chinks  in  the  boot.” 

The  first  rival  of  the  coach  was  the  sedan  chair,  intro- 
duced, it  is  said,  by  Prince  Charles,  on  his  return  from 
Spain.  Thi.s,  too,  was  soon  to  be  let  on  hire.  Garrard 
says  in  one  of  his  letters,  “ Here  is  also  another  proje -t 
for  cirrying  people  up  and  down  in  close  chairs,  for 
the  sole  doing  whereof  Sir  S aider  Duusoombe.a  traveller, 
now  a pensioner,  hath  obt  lined  a patent  from  the  king, 
and  hath  firty  or  fifty  making  ready  for  use.” 

The  new  cliiirs  soon  becimi  p ipiil  ir.  They  passed 
more  easily  through  the  City  streets  than  the  coach,  and 
there  was  less  chance  of  a break-down.  Then  the  dis- 


tances in  London  were  not  very  great,  and  so  altogether 
the  chair  had  the  best  of  it.  Down  to  the  earlier  part 
of  this  century  the  chairs  were  still  used,  and  after  they 
had  disappeared  from  London  they  still  held  their  ground 
in  Bath  and  other  provincial  towns. 

Such  was  the  origin  of  the  hackney-coach,  and  its 
history,  so  far  as  it  had  one,  down  to  our  own  times.  It 
may  be  worth  mention  that  the  popular  idea  that  its 
title  is  derived  from  the  parish  of  Hackney  is  quite  a 
delusion.  A “ hakeneyman”  was  a letter  of  horses  for 
hire  long  before  coaches,  hackney  or  other,  were  used 
in  England.  The  word  occurs  in  a deed  of  1308.  But 
the  hackney-coach— though  it  outlived  the  sedan — had 
another  rival  to  fear,  and  this  was  a more  successful  one,  j 
the  “cabriolet”  or,  as  we  now  have  it,  the  cab.  W 

The  original  cab  or  cabriolet  was  an  importation  from  i 

Paris,  in  1820,  where  these  vehicles  had  been  for  some  1 
time  in  use  before  they  came  to  London.  In  1813  there  I 
were  1,150  cabriolets  de  place  in  Paris.  This  vehicle  was  • 
a lofty,  hooded  gig,  and  some  specimens  of  it  are  yet  to  j 
be  found  in  remote  country  places,  both  in  this  country  f 
and  in  France.  The  driver  sat  inside,  and  there  was  I 
room  for  only  one  person  beside  him.  The  great  disad-  i 
vantage  of  the  cab  was  its  danger ; if  the  horse  fell  (and  ■ 
the  horses  were  not  of  the  best),  the  occupants  of  the  1 
vehicle  were  certain  to  be  pitched  out  from  a consider-  I 
able  height  to  the  ground.  The  first  improvement  was  J 
to  put  the  driver  outside,  and  thereby  give  more  room  « 
within.  He  was  accordingly  perched  on  a small  seat,  M 
over  one  wheel,  at  the  side,  and  in  this  condition  the  cab  | 
continued  till  it  was  replaced  by  our  present  vehicles,  j 
the  “hansom”  and  the  “four-wheel.”  We  may  first  | 
investigate  the  character  of  the  former.  I 

Mr.  Hansom’s  cab,  as  originally  made,  consisted  of  a ( 
square  body,  hung  in  the  centre  of  a square  frame.  At  ] ; 
the  sides  of  the  frame  were  short  axles,  on  which  a pair  I i 
of  large  wheels  were  fitted.  This  frame  enclosed  the 
whole  carriage,  passing  over  the  top  and  bottom  and  Ij, 

down  the  sides.  The  wheels  were  of  the  same  height 
as  the  vehicle,  about  7 feet  6 inches,  a height  which  was  1 

afterwards  reduced,  as  the  large  wheels  did  not  prove  ji 

well  adapted  to  London  work.  The  driver  sat  on  a ' | 

small  box  in  front,  and  the  door  was  - behind  in  i i 

the  original  model,  though  in  the  cab  as  patented,  ^ \ 
there  were  two  doors  in  front,  one  on  each  side  j < 
of  the  driver’s  seat.  In  the  first  constructed  ! 
vehicle  of  this  sort,  Mr.  Hansom  tells  us,  he  ] j 
drove  from  Hinckley,  in  Leicestershire,  to  London,  much  Vjj 
to  the  astonishment  of  the  coach-drivers  and  waggoners  j|i 
he  passed  on  the  road,  who  could  not  imagine  what  the 
big-wheeled,  lopsided  concern  could  be.  This  new  cab  i 
was  patented  in  1834  (No.  6,733  in  the  Patent-office  j 
List),  but  is  was  soon  found  that  though  the  main  idea 
was  a good  one,  the  means  employed  to  carry  it  t 
into  effect  were  far  from  perfect.  The  framework, 
though  ingenious,  was  heavy  and  clumsy,  and  the  ; 
friction  caused  by  its  weight  went  some  way  to  counter- 
balance the  advantages  of  easy  running  and  con- 
venient disposition  of  the  weight.  A company  was  | 
formed  for  the  purpose  of  introducing  the  cabs  and 
effecting  the  needful  improvements,  and  a couple  of  , 
years  after  (1836)  a fresh  patent  was  taken  out,  in  the 
names  of  Messrs.  Gillett  and  Chapman,  in  which  were 
embodied  the  various  improvements  suggested  by  prac-  | 
tice  and  experience.  The  exact  share  contributed  by 
the  original  inventor  it  would  be  difficult  at  this  dist  ince 
of  time  of  state,  but  we  believe  some  additions  were  sug-  i 
geste-1  by  him  and  some  by  the  two  patentees.  Briefly, 
we  may  say  that  the  hansom-cab,  as  now  known,  was  the 
result  of  these  combined  efforts.  The  driver  was  placed  f 
liehiud,  the  doors  were  male  to  open  sideways,  the 
sliiing  window  (Mr,  Chapman’s  iilea)  was  added,  and  the 
gener.d  form  now  in  use  adopted.  Another  import  int 
addition  w,is  the  patent  safety  fr  ane,  a framework  under 
the  boily  of  the  c-ih,  which  rested  on  the  grouul,  and  I 
supported  the  vehicle  when  tilted  either  torwu'l  or 
b.ickward.  Of  the  window,  awkward  and  incouvenient  ' : 
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as  it  certainly  is,  we  may  remark  that  we  have  not 
yet  found  a substitute  for  it.  As  a bit  of  mechanism 
it  is  decidedly  ingenious.  The  axle  of  this  cab  was 
cranked,  to  allow  it  to  pass  under  the  body,  and  an  early 
improvement  was  to  cut  away  the  body  under  the  seat 
sufficiently  to  allow  the  axle  to  pass  straight  across. 
This  important  change  was  very  soon  adopted,  though 
we  cannot  say  to  whom  the  credit  of  it  is  due.  Most  of 
the  other  changes  since  made  have  been  in  minor  details, 
such  as  adjusting  the  weight,  attaching  the  shafts,  and 
so  on,  until  the  form  now  in  most  general  use  has  been 
arrived  at. 

As  soon  as  the  cab  was  finished,  and  the  patent  taken 
out,  the  company  went  to  work.  It  built  fifty  cabs, 
bought  150  horses,  and  started  an  establishment  in 
King- street,  from  which  the  public  were  to  be  supplied. 
But  as  soon  as  the  advantages  of  the  new  cab  became 
apparent,  imitations  sprang  up  in  all  directions.  The 
company  prosecuted  one  man  after  another,  got  verdict 
after  verdict,  hut  found  the  infringers  of  their  rights 
were  men  of  straw,  and  that  no  real  redress  was  to  be 
obtained.  After  the  expenditure  of  £2000  in  law- 
suits, we  understand  that  only  one  solitary  fine  of  £500 
was  paid.  Under  these  circumstances  the  company  gave 
up  litigation,  and  continued  on  no  better  footing  than 
their  rivals.  They  had  the  advantage  of  knowing  that 
they  had  supplied  a public  want,  but  that  was  all.  Mr. 
Hansom  himself  had  the  satisfaction  of  seeing  vehicles 
plying  for  hire  with  his  name  on  their  sides,  which  had 
never  paid  him  a penny  royalty,  and  we  arc  given  to 
understand  that  his  receipts  from  his  invention  were 
very  trifling.  His  original  claim  of  £10,000,  the  sum 
for  which  he  made  over  his  rights  to  the  company,  he 
gave  up. 

Since  the  original  invention,  a good  many  patents 
have  been  taken  out  for  hansom  cabs,  most  of  which  are 
included  in  the  following  list : — 

In  1843  J.  Harvey  patented  a two-wheeled  cab,  in 
which  the  driver’s  seat  was  let  into  the  body  of  the 
vehicle,  instead  of  being  a separate  attachment  behind. 
It  was  at  the  back  of  cno  of  the  sides. 

In  1854  J.  Koberts  proposed  to  place  the  doors  at  the 
hack  of  the  cab,  and  make  the  seat  move  on  a pivot,  with 
several  minor  additions. 

In  1856  E.  Hunt  invented  a sort  of  folding  screen,  in- 
tended to  replace  the  doors  of  hansom  cabs.  It  was  to  ^ 
he  actuated  by  a system  of  levers  worked  by  the  driver’s 
foot. 

In  1861  T.  Stewart  received  provisional  protection  for 
an  invention  by  which  the  portion  of  the  cab  over  the 
door  was  made  semi-circular,  and  fitted  with  sliding 
sashes.  Some  other  minor  improvements,  such  as  the 
addition  of  splash-boards,  &o.,  were  also  included. 

In  1862  J.  Snider  proposed  to  substitute  a curtain  for 
the  present  windows. 

In  the  same  year  J.  Rimmer  received  provisional  pro- 
tection for  an  invention  in  which  the  cab  was  hung  on 
spiral  springs. 

In  1864  J.  W.  Nottingham  patented  a cab  in  which 
the  head  was  fixed  on  pivots,  so  that  it  could  be  either 
open  or  shut,  and  a blind  of  laths  was  used  instead  of  the 
windows.  There  were  also  some  alterations  in  the  con- 
struction and  hanging  of  the  cab. 

In  1863  R.  Walter  proposed  to  add  a third  wheel,  in 
order  to  give  greater  security. 

In  1866  M.  Cole  received  provisional  protection  for  a 
cab  in  which  the  horse  was  carried  further  back,  so  as  to 
be  actually  in  the  middle  of  the  cab,  which  is  on  each 
side  of  him. 

In  the  same  yearW.  II.  Gore  invented  a cab  in  which 
the  front  was  brought  forward  to  the  splash-board,  and 
the  doors  carried  rather  to  the  side,  thus  giving  in- 
creased space  within. 

F.  Oc.kerby  also  obtained  provisional  protection  in  the 
same  year  for  a method  of  attaching  the  driver’s  seat  to 
the  cab. 

T.  E rrp  and  E.  Ashton,  in  the  same  year,  patented  a 


method  of  connecting  the  doors,  so  that  when  one  was 
opened  the  other  also  was. 

In  1867  J.  Day  and  W.  Dorber  patented  a method  of 
opening  and  closing  the  doors  by  a lever. 

In  1868  S.  Benjamin  invented  a glazed  sash,  to  replace 
the  folding  window. 

In  the  same  year  R.  A.  Gold  proposed  to  make  the 
door  behind  and  the  seat  “ parallel  to  the  axle.” 

In  1869  G.  Clarke  obtained  provisional  protection  for 
a cab  in  which  the  top  part  folded  back,  with  other  im- 
provements. 

In  1870  Messrs.  Standfleld  and  Crosse  brought  out  a 
new  carriage,  which  they  now  propose  to  convert  into  a 
hansom.  The  body  is  hexagonal,  the  three  sides  behind 
being  occupied  by  the  seat,  the  one  in  front  having  a 
window  in  it,  and  the  other  two  sides  forming  the  doors. 

In  1872  a cab  of  somewhat  similar  form,  though  dif- 
fering in  details  of  construction,  was  patented  by  Messrs. 
Glass  and  Hopkins.  In  it  the  doors  open  from  a centre 
pillar  down  the  middle  of  the  front.  They  can  he 
opened  by  the  driver  from  his  seat. 

There  are  many  other  inventions  of  improvements  in 
the  construction  of  the  ordinary  cab,  and  there  are  also 
several  new  forms  that  have  never  been  patented.  The 
best  of  these  we  may  shortly  hope  to  see  at  South  Ken- 
sington. 

It  may  be  mentioned  as  a curiosity,  that  a vehicle,  in 
external  appearance  exactly  like  the  ‘‘  hansom,”  is  given 
in  an  illustration  in  Pennant.  The  picture  represents 
Tern  pie-bar,  with  the  traitors’  heads  upon  it.  Knight  states 
that  another  print,  of  a date  about  the  beginning  of  the 
century,  represents  the  same  carriage,  and  states  that  it 
is  the  invention  of  “ the  ingenious  Mr.  Moore.”  In  it 
the  driver  is  placed  on  the  top,  and  there  are  two  large 
wheels,  as  on  the  present  cab. 

In  the  indexes  of  the  Patent-office  a two-wheeled 
carriage,  invented  by  Mr.  Moore  in  1790,  is  mentioned, 
and  the  specifications  describe  a vehicle  hung  on  two  large 
wheels,  with  a separate  driver’s  box  in  front  and  a door 
behind.  This  has  little  or  no  resemblance  to  a 
“ hansom,”  and  the  weight  is  hung  high  instead  of 
low.  Whether  this  is  the  same  as  the  carriage  figured 
by  Pennant  we  cannot  say,  but  it  seems  very  doubtful. 

Such  is  the  history  of  the  invention  of  the  ” hansom.’,: 
About  the  same  time  came  in  the  four-wheeled  vehicle, 
which  usurped  the  title  of  “ cab,”  originally  given  to 
the  two-wheeled  cabriolet.  There  is  hardly  sufficient 
novelty  in  its  construction  for  us  easily  to  apportion  the 
amount  of  credit  due  to  its  inventors.  It  was  simply  a 
modifleation  of  the  old  post-chaise,  enlarged,  and  with  a 
driver’s  seat  in  front.  The  growth  of  railways,  and  the 
increased  habit  of  locomotion,  caused  a demand  for 
means  of  traffic  subordinate — so  to  say — to  the  railways, 
and  hence  the  increase  in  cabs,  four  and  two  wheeled. 
Before  the  present  form  was  generally  adopted  several 
other  shapes  were  tried.  Such  was  the  “ slice  off 
an  omnibus,”  which  was  just  what  its  name  implied. 
In  it  the  driver  sat  at  the  top,  and  the  door  was  behind. 
The  objection  to  this  was,  that  the  driver  had  little 
control  over  his  “ fare,”  who  could  get  out  without 
stopping  to  pay.  None  of  these,  however,  came  into 
very  extensive  use,  and  the  hackney-coach  held  its  place 
till  it  was  ousted  by  the  present  ” four-wheeler.”  An 
interesting  circumstance  in  connexion  with  this  cab  is, 
that  it  was  the  parent  of  the  ” brougham.”  Lord 
Brougham  was  taken  with  the  shape,  and  ordered  his 
coach-maker  to  build  him  a cab,  but  of  better  make  and 
finish  than  those  in  public  use.  The  result  was  the 
carriage  now  so  popular. 


Mr.  Silber  has  informed  the  St.  George’s, 
Haniiver-.square,  Committee  of  Works  that  the  petroleum 
oil  burned  in  hi.s  lamp  costs  a penny  for  si.x  hours,  and  gives 
a liplit  equal  to  16'36  .sperm  candles.  He  su;rtrested  that  a 
hundred  of  his  lamps  should  be  tried  in  the  parish.  It  was 
derided  to  try  one  of  the  lamps  at  the  vestry-uflioes,  Ebury- 
bridge. 
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ATLA.NTIO  TELEGRAPHY. 

The  followin'^  letter  appeared  in  the  Daily  News  of 
Mirch  24.  The  letter  to  which  it  was  an  answer  was 
published  in  last  week’s  Journal 

Sir, — I observe  a letter  from  Mr.  Highton,  in  your 
widely-circulated  paper,  which  I tliink  requires  correc- 
tion on  one  point.  Mr.  Highton  thinlts  that  iron 
destroys  hemp  in  submarine  cables,  as  ironmould  de- 
stroys pooket-han  Ikerchiefs.  A very  extended  ex- 
perience has  shown  that  in  submirine  cables  no  such 
action  takes  place.  Hemp  in  contact  with  iron  will 
last  perfectly  sound  for  twenty  years  at  least,  if  covered 
by  the  iron.  In  some  sens  it  is  eaten  by  animals,  but 
no  case  of  this  kind  has  been  shown  to  have  occurred 
in  the  Atlantic.  Bad  hemp  does  also  gradually  decay 
where  there  is  any  wash,  but  iron  and  hemp  mutually 
protect  one  another.  The  break  in  the  186.5  cable  is  an 
unexplained  but  not  unprecedented  accident.  There 
is  much  less  cause  for  a panic  now  than  when,  in  1860, 
I described  a similir  case  to  the  Institution  of  Civil 
Engineers,  and  in  my  evidence  before  the  Board  of 
Trade  and  Atlantic  Commission.  The  cable  in  question 
broke  in  the  Mediterranean,  without  any  knowm  cause, 
in  1,200  fathoms  ; it  was  simply  iron-covered.  I am 
not  aware  that  any  similar  case  has  happened  since 
then,  and  this  alone  is  enough  to  show  that  any 
generalisation  based  on  the  accident  will  be  wholly 
misleading.  Probably  the  Atlantic  failure  is  connected 
with  some  local  decay,  and  experience  has  shown  that 
decayed  patches  occur  here  and  there  with  perfectly 
sound  cable  on  either  siile.  I therefore,  for  one,  expect 
that  the  1865  cable  will  be  repaired,  and  that  it  will 
continue  to  be  a valuable  property  for  many  years.  At 
the  same  time,  I concur  with  Mr,  Highton  in  thinking 
it  very  desirable  that  a light  cable  should  be  tried. — 
I am,  &c., 

Fi.eeming  Jenxin. 


This  letter  produced  the  following  on  Tuesday,  from 
Mr.  Highton : — 

Sir, — No  doubt  Professor  Fleeming  Jenkin  is  right  in 
bis  facts,  but  they  do  not  prove  me  to  bo  in  error.  I 
wdll  trespass  on  your  spice  as  little  as  possible  in  explain- 
ing this.  Iron  in  contact  with  hemp  destroys  it  by  acting, 
in  the  form  of  rust  or  oxide,  as  a carrier  of  the  oxygen 
dissolved  in  water,  and  so  burning  the  hemp,  blow, 
when  hemp  ‘‘is  covered  with  iron”  the  outside  of  the 
iron  extracts  the  oxygen  from  the  water,  and  so  saves  the 
inside  where  the  iron  is  in  contact  with  the  hemp.  But 
all  this,  though  true  of  most  cables,  is  reversed  in  the 
Atlantic  cables.  The  henip  is  not  “covered  with  iron,” 
but  the  iron  with  hemp,  consequently  the  iron  rusts  in 
actual  contact  with  the  hemp  and  burns  it.  In  some 
parts  of  the  bottom  of  the  sea  there  may,  from  various 
causes,  be  very  litile  dissolved  oxygen;  where  the  cable 
is  covered  with  tine  sand  or  mud,  the  oxygen  in  the  water 
immediately  surrounding  it  is  soon  exhausted,  and  as 
there  is  little  change  of  water  to  bring  fresh  oxygen,  in 
such  parts  the  decay  is  very  slow  ; but  in  other  parts, 
where  these  conditions  do  not  prevail,  where  the  nature 
of  the  bottom  i.s  unf.i  vourable,  or  where  a current  brings 
continually  fresh  oxy’gen,  the  decay  is  very’  rapid.  Some 
years  ago  the  West  India  Dock  Coinjianj' — and,  I think, 
other  doilc  companies — tiied  hempen  cables,  with  iron 
wires  inside,  for  the.  .sake  of  strength,  and  the  iron  and 
hemp  destroyed  each  other  in  even  a tew  months.  Absit 
omen.  I am,  &c., 

H.  IIlGHTOX. 


On  Wednesday,  Mr.  Cromwell  F.  Varley  joined  in 
the  correspondence  with  the  following  letter;  — 

Sib, — A di.scussion  is  going  on  between  Professor 
Fleeming  Jenkin  an  1 Mr.  Highton  tis  to  whether  iron 
oxide  destroys  hemp.  This  is  so  important  a question 


that  I venture  to  state  the  facts  of  the  case.  The  hemp 
used  in  nearly  all  cables — and  notably  in  the  1865  At- 
lantic Cable — is  tarred  with  Stockhidm  tar.  The  hemp 
of  the  1865  cable  was  still  further  protected  by  a hot 
mixture  of  pitch  and  other  ingredients,  and  Professor 
Jenkin  would  be  strictly  correct  in  his  remarks  had  he 
inserted  the  words  ‘‘tarred  hemp.”  The  1865  cable  is 
reported  to  be  broken  500  miles  from  Ireland.  The 
water  at  this  point  shoals  to  1,600  fathoms.  It  is  well 
known — from  the  soundings  taken  by  the  various  naval 
officers  both  of  the  English  Government  and  of  the 
United  States  who  have  made  the  deep-sea  soundings  in 
the  Atlantic — that  the  water  at  this  depth  is  icy  cold, 
and  contains  less  salt  than  the  upper  water.  It  is  a 
well-known  fact  to  all  chemists  and  telegraph  engineers 
who  have  hail  actual  experience  in  recovering  cables 
from  great  depths,  but  where  the  water  is  cold,  that  iron 
is  oxidised  by  it  very  slowly'  indeed,  and  that  vegetable 
substances,  even  when  unprotected  by  tar,  scarcely 
undergo  any  decay.  These  two  well-established  facts 
give  me  reason  to  believe  that  a properly  organised  ex- 
pedition can  lift  the  1865  cable  west  of  the  break,  splice 
on  a new  shore  end,  and  make  it  as  good  as  before.  This 
done,  the  piece  between  the  fault  and  Ireland  might  be 
subsequently  picked  up,  for  the  gutta-percha  core  is  now 
more  valuable  than  when  first  laid  down.  Last  year  I 
tested  portions  of  the  French  Atlantic  cable,  of  which 
we  had  many  miles  in  store.  The  hemp  in  this  cable 
was  treated  with  tar  and  pitch,  as  previously  described 
for  the  1865  cable.  And,  notwithstanding  this  cable  had 
been  shipped  and  unshipped  18  different  times,  and  kept 
in  tanks  filled  with  water  of  the  daily  surface  tempera- 
ture, yet  the  cable  was  found  to  have  sutFered  no  reduc- 
tion in  strength  during  the  period  of  five  years — in  which 
it  had  been  more  exposed  to  the  danger  of  decay  than 
the  cable  laid  in  deep  cold  water.  The  experiments  as 
to  strength  were  tested  at  Kirkaldy’s  well-known  test- 
ing establishment,  and  the  latter  gentleman’s  report 
upon  our  experiments  is  in  the  hands  of  the  French 
Atlantic  Telegraph  Company'.  None  of  the  samples 
broke  with  less  than  7^  tons,  and  some  bore  more  than 
8 tons. — I am,  &c., 

Cromwell  F.  Varley. 


COREESFONBENCE. 


ATLANTIC  TELEGRAPHY. 

Sir, — Professor  Fleeming  Jenkin  has  answered  in  the 
Daily  News  my  letter  on  the  breakage  of  the  cable  of 
1865,  which  appeared  in  that  newspaper  and  in  your 
Journal. 

I have  answered  his  letter  briefly  in  the  Daily  News, 
but  should  like  to  go  into  the  matter  a little  more  fully 
and  scientifically  than  is  suitable  for  the  columns  of  a 
daily'  newspaper.  Iron  destroys  hemp  and  other  vegetable 
substances,  in  consequence  of  its  forming  several  oxides. 
The  higher  oxides  part  with  a portion  of  their  oxygen 
to  vegetable  mutters,  and  absorb  it  again  from  its  solu- 
tion in  water  or  damp  air.  Thus  they  act  as  carriers  of 
oxygen  to  burn  and  destroy  such  matters.  Arguing 
from  this  well-known  fact.  I said  there  could  be  no  surer 
method  of  destroying  rapidly  a hemp  cable  than  by  en- 
closing in  it  an  iron  wire.  To  this  Professor  Fleeming 
Jenkin  answers  that  this  is  not  found  to  be  the  case  in 
submarine  cables  ; that  they  will  last  for  twenty'  years 
when  the  iron  surrounds  the  hemp.  This  is  possibly 
correct,  and  the  reason  is  obvious.  For  in  many  parts 
of  the  deep  sea  there  seems  to  be  but  little  oxygen.  Phis 
little  in  the  parts  surrounding  the  cable  is  alisorbed  by 
the  outside  of  the  iron  wires,  and  so  prevented  from 
acting  on  the  inside,  where  the  iron  is  in  contact  with 
the  hemp  ; and  where  the  iron  is  covered  with  sand  or 
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mud,  of  a kind  which,  does  not  injure  the  iron,  the 
access  of  fresh  supplies  of  water  with  fresh  oxygen  is 
hindered,  and  even  the  outside  of  the  iron  is  acted  on 
very  slowly.  But  in  the  Atlantic  cables  the  iron  wire 
is  in  the  centre  of  the  hemp,  and  therefore  wherever  it 
becomes  oxidised,  it  acts  immediately  on  the  hemp  and 
consumes  it.  Now,  if  there  are  only  a few  places  in  the 
bed  of  the  Atlantic  where  there  is  a sulScient  supply  of 
oxygen,  in  these  few  places  the  sheath  must  quickly 
perish,  and  the  core  be  in  imminent  danger.  I trust  that 
such  places  may  not  be  sufficiently  numei'ous  to  prevent 
the  cable  of  1865  from  being  raised  and  repaired. — 
I am  &c.,  H.  Highton. 

Putney,  March  24th,  1873. 


THE  MOSCOW  EXHIBITION. 

Sir, — T regret  exceedingly  that  business  arrangements 
rendered  it  impossible  for  me  to  be  present  at  Professor 
Leone  Levi’s  lecture  on  Russia  (December  18th,  1872). 
and  as  I have  visited  the  Moscow  Exhibition  myself,  I 
felt  anxious  to  read  an  authentic  and  trustworthy  report, 
and  see  how  other  persons  were  treated  by  the  Russian 
officials,  and  compare  such  treatment  with  my  own.  I 
! can  assure  you  I was  much  pleased  with  the  report  of 
' the  discussion  following  the  lecture,  and  with  the  very 
pertinent  remarks  made  by  Mr.  Christopher  Cooke. 

Now,  it  so  happens  that  I was  not  invited  to  Moscow 
, by  Imperial  authority,  but  went  specially  on  business 
purposes,  and  met  with  uniform  civility  the  whole  journey, 
> until  my  arrival  at  Eydtkunen,  where  I had  to  give  up 
my  passport;  and  submittomy pockets beingemptiedof all 
papers;  even  an  old  Times,  in  which  was  wrapped  some 
shirt  fronts,  was  taken  out  of  my  knapsack,  so  that  when 
I left  the  searching  room  at  Eydtkunen  station,  I had 
not  a single  line  of  printed  English  matter  to  beguile 
away  a journey  of  2,000  miles.  On  my  arrival  at  the 
bureau  of  the  Exhibition  at  Moscow,  I received  at  the 
han<ls  of  Prince  Servina  Golitzen  great  kindness  and 
assistance,  hut  when  I went  to  the  Custom-house 
to  obtain  my  carriages,  for  three  days  every  possible 
obstacle  was  thrown  in  my  way,  on  one  plea  and 
another,  and  although  they  had  been  dispatched  six 
weeks  before  I left  Englaml,  it  was  only  when  I got 
. into  a temper,  and  spoke  in  rather  strong  terms,  that 
I they  would  grant  me  permission  to  see  and  take  them 
I away.  The  Committee  had  guaranteed  shelter  and 
; accommodation,  free  of  expense,  for  goods  to  all  ex- 
hibitors ; they,  after  a long  and  serious  consultation, 
after  I had  read  the  rules  over  to  them  several  times, 
politely  informed  me  that  I might  stow  them  in  the  powder 
I magazine  of  the  Kremlin,  and  would  have  to  pay  for 
; standing  room,  as  the  place  where  they  were  to  be  ex- 
I hibited  was  not  ready — a request  I politely  and  steadily 
1 refused,  demanding  that  they  should  keep  to  the  specified 
rules.  Before  I left  BIoscow  I obtained  from  Mr.  IS  inger, 
the  secretai’y,  two  papers  to  clear  my  railway  expenses 
to  the  frontier,  and  after  some  trouble,  although  assisted 
by  a Russian,  I obtained  a ticket  for  St.  Petersburg, 
but  the  station-master  at  St.  Petersburg  would  on 
no  account  pay  any  attention  to  my  second  pass,  and  I 
was  compelled  to  pay  my  fare  back  to  the  frontier.  The 
Moscow-Brest  Railway  also  refused  to  take  off  the 
promised  and  guaranteed  reduction  of  50  per  cent,  on 
transit  of  my  exhibits,  which  I have  instructed  my  agent 
to  pay  in  full  under  protest.  Throughout  my  journey 
I found  it  impossible  to  proceed  from  Moscow  to 
St.  Petersburg,  and  thence  to  the  frontier,  without 
giving  up  my  passport  to  the  police,  and  paying  expense 
of  stamps,  &c.,  which  I consider  exhibitors  ought  to  be 
exempt  from.  I give  you  a simple  statement  of  facts,  in 
the  hope  that  I may  meet  with  those  who  will  assist  me 
in  my  having  the  rights  granted  to  me  as  they  were 
guaranteed  by  the  Russian  government  to  all  exhibitors 
at  Mmscow  Exhibition,  as  set  forth  in  the  printed  rules 
of  “ The  Moscow  Polytechnic  Exhibition.”  I am 


sure  that  such  impositions  as  those  carried  on  by  the 
Russian  officials  and  railway  companies,  in  refusing  to 
carry  out  their  printed  terms,  together  with  the  enormous 
expense  of  transit,  &c.,  are  quite  sufficient  to  deter  many 
persons  who  would  exhibit  under  more  favourable  cir- 
cumstances from  so  doing;  and  unless  a guarantee  can  be 
given  by  the  governtnent  that  sm  h will  not  be  repeated, 
I fear  the  number  of  English  exhibitors  will  readily  de- 
crease at  foreign  exhibitions. — I am,  &c  , 

C.  S.  WlNDOVER. 


ECONOMIC  STOVES. 

SiR,^ — ^The  suggestion  of  Mr.  T.  Clark,  C.E,,  to  intro- 
duce fresh  air  to  the  stove  throut;h  a tube  communicating 
with  the  air  outside,  and  terminating  in  a pierced  rose 
end  under  the  grate,  is  undoubtedly  the  proper  thing, 
and  has  been  pmt  in  prnctii-e  on  very  solitary  occasions 
ever  since  the  time  of  Count  Rumford,  but  unfortunately 
has  never  acquired  favour  wiihthe  public.  The  objection 
to  the  proposal  is  that  the  inmates  do  not  want  cold  air 
brought  into  the  house,  and  it  makes  them  shudder  only 
to  think  of  it. 

There  is  another  appliance  required  to  make  healthy 
homes,  which  also  meets  with  no  favour  from  the  public, 
and  that  is  a ventilating  pipe,  reaching  to  the  roof,  in 
every  cesspool,  water-closet,  dead  well,  or  sink-hole,  in 
order  to  allow  the  fetid  air  to  escape  as  the  fluid  or  semi- 
fluid pours  in.  Otherwise,  as  is  almost  universally  the 
case,  these  foul  airs  have  no  exit  exi^pt  by  leaking  into 
the  house  through  innumerable  small  Assures,  and  thus 
poisoning  the  inmates  with  pestilential  sewage  gas. — 
I am,  &c.,  Henry  W.  Reveley. 

lleauiuo'.  


GENEEAL  NOTES. 


England  and  Central  Asia. — An  interesting  illustra- 
tion of  the  paper  lately  read  before  the  Soeiety  by  .Mr.  Shaw, 
on  “ England  and  Cen'ral  Asia,”  will  be  fmmd  in  the 
Yarkuiid  and  Tibet  Court  at  the  Crystal  Palace.  In 
the  journey  undertaken  by  Mr.  Cnmtni.'Sioner  Forsyth  to 
Yarkund,  lie  collected  together  a seriesof  ..bjeots  illustrating 
the  manners  and  customs  of  the  inhabitants  of  this  little- 
known  country.  Dr.  Cayley,  long  resident  at  Ladak,  has 
also  lent  to  the  company  a collection  of  specimens  chiefly  in 
illu.stration  of  the  religion  of  the  Lamas.  In  addition  to 
these,  Dr.  Campbell,  fora  considerable  time  U.M.  Resident 
at  Darjeeling,  has  also  contributed  a similar  series.  All 
these  have  been  arranged  by  Dr.  David  S.  Price  (of  the 
Crystal  Palace  Teidinologieal  Museum),  so  as  to  form  an 
ethnographical  study,  particularly  interesting  at  the  present 
time.  Apart  from  the  specimens  in  the  oase.s,  two  groups 
are  represt'u'ed,  oue  sboaing  a Lami  priest  .sitting  at  the 
door  of  his  tent,  receiving  a visit  from  a tii  de  and  female 
Thibetan  peasant,  and  the  other  Yarkundis  halting  on  the 
journey.  The  background  to  the  group  is  a large  painting 
from  a sketch  by  Dr.  Cayley,  of  the  Lama  monastary  of 
Ladak.  The  whole  forms  a remarkable  life-like  representa- 
tion of  the  scenes  frequently  witnessed  in  these  countries. 

Preservation  of  Meat.— Mr.  Brookes,  of  Loadenhall- 
marker,  has  lately  received  n large  consignment  of  Swedish 
and  Norwegian  game,  brought  over  in  a fresh  state  solely  by 
means  of  cold.  The  bi'ds  were  packed  in  a cold  atmosphere, 
and  were  closely  surrounded  on  every  -side  by  a thick  layer  of 
skims.  The  result  was  that  they  came  over  here  uninjured, 
and  were  found,  after  being  packed  for  a month  or  so,  as  fresh 
as  when  they  weie  killed.  The  coM  in  the  high  latitudes 
where  the  birds  were  killed  was  sufficient  to  freeze  the  bodies, 
and  when  unpacked  here  they  were  stall  frozen  and  ioe-cold. 
The  idea  originated,  we  uuder.stand,  with  some  Swedes,  who 
were  anxious  to  opeu  up  a trade  wiih  England,  and  bad 
found  that  meat  and  game,  packed  in  skins  or  other  non-con- 
ductors, could  be  transpoited  for  long  distances  in  Norway 
and  Sweden.  The  simplicity  of  the  process  is  remarkable, 
but  it,  appears  only  available  in  countries  where  the  natural 
temperature  is  very  low.  The  flesh,  we  are  told,  is  as  good 
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as  that  of  recently-killed  birds.  Some  beef  was  also  brought, 
and  this,  though  of  poor  quality,  was  certainly  quite  fre.sh. 
Of  course  the  skins  in  which  the  game,  &c.,  was  packed 
were  valuable,  so  that  there  was  no  loss  on  this  part  of  the 
importation. 

Prizes  for  Painting.— The  Painter  Stainers’  Company, 
with  a view  to  promote  the  important  subject  of  technical  edu- 
cation in  connection  with  the  ait  and  mvstery  of  pain  ting,  have 
determined  to  invite  competition  and  otl’er  prizes  in  the 
following  subjects  : — 1st,  IJecorative  painting  in  ornament, 
£5  and  £3;  2nd,  Painting  from  natural  foliage  or  flowers, 
£5  and  £3;  3rd,  Freehand  drawing  and  design,  £3  and  £2; 
4th,  Marbling  and  graining,  £3  and  £2,  with  the  addition 
to  the  1st  prize  in  each  class  of  the  company’s  silver  medal, 
and  to  the  2nd  prize  in  each  class  of  the  company’s  bronze 
medal.  The  prospect  of  the  freedom  of  the  company  is  also 
held  out,  on  such  terms  as  the  court  may  think  fit,  to  any 
competitor  showing  an  amount  of  talent  sufficient  to  justify  i 
such  reward.  The  prizes  will  be  open  to  young  men  under  j 
the  age  of  thirty  years.  The  subjects  of  Painting  from 
natural  foliage  or  flowers,”  and  alsoof  “Decorative  punting,” 
to  be  executed  in  oil  or  tempera.  The  subject  of  “ Freehand 
drawing  ” to  be  a copy  from  ca.sts  or  natural  objects  in  pencil, 
chalk,  or  shaded  in  water  colour.  The  specimens  must  be 
sent  to  the  hall  beeween  the  18th  and  25th  of  May,  inclusive, 
and  must  bear  a private  mark  or  motto,  and  be  accompanied 
by  a sealed  envelope  containing  a,  similar  mark  or  motto, 
with  the  name  arid  address  of  the  competitor,  his  age,  a cer- 
tificate or  declaration  that  he  is  in  the  trade,  and  that  the 
work  is  by  his  hands  only.  The  envelope  will  not  be  opened 
till  after  the  judges  have  made  their  report.  The  specimens 
will  remain  the  property  of  the  competitors,  but  the  company 
will  not  hold  themselves  re.sponsible  for  the  safety  of,  or 
damage  to,  such  specimen.  The  prizes  will  be  awarded  by 
thecompany’s  trade  committee  ; and  after  the  award  the  prize 
specimens  may  be  publicly  exhibited  at  such  place  as  the 
company  may  select.  Each  competitor  must  remove  his 
specimen,  at  his  own  cost,  within  one  week  after  notice  sent 
to  him  by  post. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

April  2. — “ On  Economy  of  Fuel  for  Domestic 
Purposes.”  By  Capt.  Douglas  Galton,  C.B.,  F.R.S. 

April  9. — No  Meeting. 

April  16. — “On  the  British  Settlements  in  West 
Africa.”  By  His  Excellency  Governor  Pope  Hennessey,  pm 
C.M.G. 

April  23. — “ On  Silkworm  Grain.”  By  Mons. 
Alfred  Boland  (Oibe,  Switzerland).  On  this  evening 
Andrew  Cassels,  Esq.,  will  preside. 

April  30. — “On  the  Condensed  Milk  Manufacture.” 

By  L.  P.  Merriam,  Esq. 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
TiiUDicnuM,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on  Sat 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


INDIA  COMMITTEE. 

A Conference  will  he  held  this  evening  (Friday), 
28th  inst.,  at  8 p.m.,  when  a paper  will  be  read  by  W. 
T.  Blanfobd,  Esq.,  of  the  Indian  Geological  Survey, 
on  “ The  Mineral  Resources  of  India.”  Sir  Louis 
Mallet,  C.B.,  Member  of  the  Council  for  India, 
will  preside. 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Stationers’ Company,  7j.  Teclmical  Lectures.  Mr.  Ellis 
A.  Davidson,  “ Printing,  its  History  and  Practice.’* 

Medical,  8. 

London  Institution,  4.  Prof.  Thiselton  Dyer,  “Eungoid 
Organisms  in  their  Relation  to  Mankind.” 

Chemical,  8.  Annual  Meeting. 

Actuaries,  7.  Mr.  J.  R.  Macfadyen,  “ On  a General  ' 

Formula  for  the  Value  of  Present  or  Future  Benefits,  ; 

■whether  free  or  burdened  with  charges,  and  on  the 
ApT'lication  of  the  Formula  to  determining  the  Surrender 
Values  of  Life  Policies.” 

Tubs. ...Asiatic,  3.  \ 

Civil  Engineers,  8.  1.  Discussion,  “The  Mont  Cenis  |! 

Tumiel.”  2 (time  peiroitting)  Mr.  John  Head,  On  i; 
the  Rise  and  Progress  of  Steam  Locomotives  on  Common  V ' 
Roads.” 

Royal  Colonial  Institute,  8.  (At  the  House  of  the 
Society  of  Arts.) 

P.rthological,  8. 

Anthropological,  8. 

Royal  institution,  3.  Prof.  Rutherford,  “Forces  and 
Motions  of  the  Body.” 

Zoological,  8^. 

Biblical  Archaeology,  8.  1.  Mr.  Henry  Fox  Talbot,  “ On 

the  Religious  Helief  of  the  Assyrians— Part  III.” 

2.  Rev.  A.  H.  Sayee,  “ On  the  Identification  of  Nimrod  | 
from  the  Assyrian  Inscriptions.”  3.  Rev.  Basil  Henry  i 
Cooper,  “ On  a Tiiple  Synchz-onism  in  Egypto-Assyrian  : 
History.” 

Wed.  ...SOCIETY  OF  ARTS,  8.  CaptainDouglas  Galton,  C.B.,  i 
F.R.S  , “ On  Economy  of  Fuel  for  Domestic  Purposes.”  ' 
Microscopical,  8. 

Pharmaceutical,  8. 

Obstetrical,  8. 

London  Institution,  7.  \ 

Thurs... Institution  of  Naval  Architects  (at  the  House  of  the 

Society  op  Arts),  12.  Evening  at  7.  ^ 

Royal,  8.3.  I 

Antiquaries,  83. 

Lintiaean,  8.  1 Surgeon-Major  F.  Day,  “ OnNew  Indian 
Fishes  ” 2.  Rev.  M.  J.  Berkeley  and  Mr.  C.  E.  Broome, 

“ On  the  Fungi  of  Ceylon.” 

Chemical,  8.  1.  Dr.  H.  Sprengel,  “A  Way  of  Exactly 

Determining  the  Specific  Gravity  of  Liquids.”  2.  Dr. 

C.  R-  A.  Wright,  “ On  Cymene  from  Various  Sources.” 

3.  Dr.  L.  H.  Gladstone  and  Mr.  Tribe,  “Researches  on 
the  Action  of  the  ('opper  Zinc  Couple  on  Organic 
Bodies  1 1 on  the  Iodide  of  Amyl  and  Methyl.”  4.  Dr. 

H.  E Armstrong,  “ Contributions  from  the  Laboratory 
of  the  London  Institution.  No.  XL  Action  of  the 
Acid  Chlorid^^s  on  Nitrates  and  Nitrites.” 

Royal  Society  Club,  6. 

Royal  Institution,  3.  Mr.  Vernon  Harcourt,  “Coal  and 
its  Products.” 

.Geologi'^ts’  Association,  8.  1.  Mr.  G.  C.  Cooper,  “ On 

the  Diamond  Fields  of  South  Africa.”  2.  Mr.  John 
William  Wetherell,  “On  some  Eossils  from  the  Margate 
Chalk.” 

Philological,  8|. 

Royal  Institution.  9.  Professor  Tyndall,  “ Some  Obser- 
vations on  Niagara,  made  during  a Visit  to  the  United 
States  ” 

Royal  United  Service  Institution,  3.  Capt.  H.  Toynbee, 

“ 3 he  Meteorology.  Sea  Temperature,  and  Currents  of 
the  Ten-Degree  Square  of  the  Atlantic  which  lies 
between  the  li:quator  and  10®  north  latitude,  and  from 
20®  to  30®  west  longtitude.” 

Architectural  Association,  7^.  Mr.  Banister  Fletcher, 

“ Dilapidations.” 

Institution  of  Naval  Architects  (at  the  House  of  the 
Society  of  Arts),  12.  Evening  at  7. 

Archaeological  Institute,  8. 

.Royal  Institution,  3.  Professor  Max  Miiller,  “ On 
Darwin’s  Philosophy  of  Language.” 

Institution  of  Naval  Arcliitects  (at  the  House  of  the 
Society  of  Arts),  12. 
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AHHOraCEMEHTS  BY  THE  C0TT:^CIL. 


MUSICAL  EDUCATION  COMMITTEE. 

This  Committee  held  a meeting  at  Claren'ce 
t House  on  Thursday, the  3rd  inst.,  present: — H.E..H. 
j the  Duke  of  Edinburgh,  in  the  chair ; Mr.  Henry 
Cole,  C.B.,  Mr.  A.  S.  Cole,  Major  Donnelly,  E.E., 

, Lord  Gerald  Fitzgerald,  Mr.  C.  J.  Freake,  Sir  John 
; Harington,  Bart.,  Mr.  Chandos  Wren  Hoskyns, 
M.P.,  Mr.  Frank  Moriison,  Jlr.  J.  F.  Puttick, 
Mr.  Samuel  Eedgrave,  Mr.  Seymour  Teulon, 
and  Mr.  E.  Carleton  Tufnell,  with  Mr.  Le  Neve 
Foster,  Secretary.  The  Committee  were  of  opinion 
that  it  was  desirable  to  erect  a building  at  a cost  not 
exceeding  £20,000,  suitable  for  the  pui-poses  of  a 
Training  School  for  Music  in  connection  with  the 
; Society  of  Arts,  and  it  was  referred  to  a sub -com- 
mittee to  consider  on  what  terms  and  on  what 
conditions  such  sum  could  most  readily  be  raised. 


INDIA  COMMITTEE. 

A meeting  of  the  Committee  was  held  on 
Wednesday.  Present — Mr.  Hyde  Clarke,  in  the 
chair.  General  Sir  Arthur  Cotton,  Colonel  Gawler, 
j Sir  Rutherford  Alcock,  Dr.  Campbell,  Messrs.  A. 
j Cassels,  W.  T.  Fitzgerald,  W.  S.  Fitzwilliam,  W. 

I Maitland,  Brian  H.  Hodgson,  T.  Briggs,  T.  T. 

! Cooper,  S.  Ward,  and  Robert  B.  Shaw.  The  Com- 

mittee took  into  consideration  and  decided  on  the 
draft  of  a memorial  for  presentation  to  the  Secretary 
of  State  for  India  on  the  subject  of  facilitating  our 
commercial  intercom-se  with  Eastern  Turkistan 
! from  India. 

TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready,  and  may  be  had  on 
application  to  the  Secretary. 

I The  subjects  selected  for  1873  are  Cotton,  Paper, 
i Silk,  Steel,  and  Carriage-building.  Those  desiring 
1 to  become  Candidates,  should  apply  for  the  pro- 
j gramme  vuthout  delay. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subj  ects  mentioned  above  ; — 
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To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

Tothebest  candidate  in  the  Elementary  Grade,  £5. 

In  order  that  these  Examinations  may  really  be 
successful  in  jiromoting  technical  education  in  this 
country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  additional 
prizes  and  scholarships.  With  this  object  the 
Council  appeal  to  the  Companies  of  the  City  of 
London,  to  merchants  and  manufacturers,  and  to 
members  of  the  Society  generally,  to  aid  them 
by  contributing  to  the  Prize  Fund. 

The  following  special  additional  Prizes  are 
offered : — • 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade,. 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 


Building : — 

A Prize  of £3 

A Prize  of 2 


By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  in  the  Elementary 
Grade  respectively,  in  the  Manufacture  of  Steel - 


A Prize  of £5  5 

A Prize  of 3 3 

A Prize  of 2 2 


The  Council  beg  to  announce  the  following  con- 
tributions to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Fishmongers  £52  10  0 


The  Worshipful  Company  of  Mercers..  26  5 0 

The  Worshipful  Company  of  Vintners. . 10  10  0 

/The  Worshipful  Company  of  Salters 

(annual) 10  10  0 

Dr.  Crace  Calvert,  F.R.S.  (annual)  ....  5 5 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

R.  L.  Chance,  Esq 5 5 0 


The  Comicil  invite  the  aid  of  masters  and  man- 
agers in  promoting  these  examinations  by  encour- 
aging their  workmen  to  take  advantage  of  them. 
An  explanatory  handbill,  suitable  for  being  sus- 
pended in  factories  and  workshops,  may  be  had  on 
application  to  the  Secretary  of  the  Society  of  Arts, 
Adelphi,  London,  W.C. 


ALBERT  MEDAL. 

The  Coimcil  will  proceed  to  consider  the  award 
of  the  Albert  Medal  early  in  May  next.  This 
medal  was  instituted  to  reward  ‘ ‘ distinguished 
merit  in  promoting  Arts,  Manufactm-es,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — ■ 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  “for  his  great 
service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
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have,  however,  not  been  confined  to  this  country,  but 
have  extended  over  the  civilised  world.” 

In  1865,  to  bis  Imperial  Majesty  the  Emperor  of  the 
French,  “ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  judicious  patronage  of  Art, 
his  enlightened  commercial  policy,  and  especially  by  the 
abolition  of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largel}'  promoted  Arts,  Manufactures,  and  Com- 
merce.” 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S.,  in 
“ recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
degree  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  “ for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food  economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  “for  bis  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  in  aiding  the  establishment  and  develop- 
ment of  International  Exhibitions,  the  development  of 
Science  and  Art,  and  the  South  Kensington  Museum.” 

In  1872,  to  Mr.  Henry  Bessemer,  “for  the  eminent 
services  rendered  by  him  to  Arts,  Manufactures,  and 
Commerce,  in  developing  the  manufacture  of  steel.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  12th 
of  April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


ECONOMIC  USE  OF  COAL  FOE  DOMESTIC  PURPOSES. 

With  reference  to  the  sum  of  £500  placed  at  the 
disposal  of  the  Council,  through  Sir  William  Bod- 
kin, by  a gentleman  who  does  not  wish  his  name 
to  appear,  for  promoting,  by  means  of  prizes  or 
otherwise,  economy  in  the  use  of  coal  for  domestic 
purposes,  the  Council  have  decided  to  offer  the 
following  prizes : — 

1.  For  a new  and  improved  system  of  grate,  suitable  to 
existing  chimneys  as  generally  constructed,  which  shall, 
with  the  least  amount  of  coal,  answer  best  for  warming 
and  ventilating  a room. — The  Society’s  Gold  Medal  and 
Fifty  Founds. 

2.  For  a new  and  improved  system  of  grate,  suitable  to 
existing  chimneys  as  generally  constructed,  which  shall, 
with  the  least  amount  of  coal,  best  answer  for  cooking 
food,  combined  with  warming  and  ventilating  the  room. 
— The  Society’s  Gold  Medal  and  Fifty  Pounds. 

3.  For  the  best  new  and  improved  system  of  apparatus 
which  shall,  by  means  of  gas,  most  efliciently  and 


economically  warm  and  ventilate  a room.— TAe  Society’s 
Gold  Medal  aud  Fifty  Pounds. 

4:  For  the  best  new  and  improved  system  of  apparatus 
which  shall,  by  means  of  gas,  be  best  adapted  for  cook- 
ing, combined  with  warming  and  ventilating  the  room. 
— The  Society’s  Gold  Medal  and  Fifty  Pounds. 

5.  For  any  new  and  improved  system  or  arrangement 
not  included  in  the  foregoing,  which  shall  efficiently 
and  economically  meet  domestic  requirements. — The 
Society’s  Gold  Medal  and  Fifty  Pounds. 

The  Council  reserve  to  themselves  the  right  of 
withholding  all  or  any  of  the  above  prizes,  as  the 
judges  appointed  by  them  may  determine. 

The  competing  articles  must  be  delivered  not 
later  than  the  1st  of  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently 
shown  in  the  London  International  Exhibition 
of  1873. 

Further  particulars,  as  to  place  of  delivery  and 
other  arrangements,  will  be  published  as  soon  as 
they  are  finally  settled. 


PROCEEDINGS  OF  THE  SOCIETY. 


SEVENTEENTH  ORDINARY  MEETING. 

Wednesday,  April  2nd,  1873,  Edwin  Chad- 
wick, Esq.,  C.B.,  Vice-President  of  the  Society,  in 
the  chair. 

The  following  Candidates  were  proposed  for 
j election  as  Members  of  the  Society  : — 

1 Fox,  Theodore,  Newport  Rolling-mills,  Middlesborough. 
Glover,  Samuel,  3,  Harrington-square,  N.W. 

Head,  Jeremiah,  Newport  Rolling-mills, Middlesborough. 
I’Anson,  J.  Coventry,  Darlington. 

Maples,  Jarvis,  the  Crown  Tavern,  Clerkenwell-green, 
E.C. 

Mayhew,  Rev.  Samuel  Martin,  New  Kent-road,  S.E. 
Richardson,  Charles  Fletcher,  8,  Great  Winchester- 
street-buihlings,  E.C. 

Scott,  Dugald,  the  Moorland,  Kersal-edge,  Higher 
Broughton,  Manchester. 

Shaw,  John,  South  Eastern  Railway  Company,  London- 
bridge,  S.E. 

Thorn,  William  Thomas,  19,  Great  Portland-street, 
Oxford-street,  W 

Tucker,  Edwin,  Derrystone,  Abergavennj'. 
Winterbourne,  Sydney,  13,  Forbes-road,  Penge,  Surrey. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — • 

Alexander,  E.,  Middleton  Ship-yard,  Hartlepool. 
Cobbett,  Edwin,  76,  Jermyn-street,  St.  James’s,  S.W. 
Cotton,  Major-General  Sir  Arthur,  K.C.S.I.,  Dorking. 
Eagle,  Vincent,  St.  George’s-wharf,  Grand  Surrey  Canal, 
Camberwell.  S.E. 

Fraser,  John  Henry,  St.  George’s-wharf,  Grand  Surrey 
Canal,  Camberwell,  S.E. 

Golf,  Captain  Robert,  81,  St,  Thomas-street,  Portsmouth. 
Hodgson,  B.  H.,  36,  Onslow-square,  S.W. 
Langdon-Davies,  Charles,  20,  Threadneedle-street,  E.C., 
and  Widford,  Herts. 

Vaughan,  General  John  Luther,  C.B.,  30,  Pembridge- 
villas,  Bayswater,  W. 
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The  Chairman  said  for  years  we  have  been  endeavouring 
to  obtain  attention  to  the  waste  of  fuel,  and  to  the 
means  of  its  prevention.  It  has  been  proved  expe- 
rimentally that  the  greatest  waste  has  been  in  our 
domestic  fireplaces,  where  five-sixths  of  the  heat  are 
discharged  unapplied,  and  yet  people  are  greatly  affected 
with  ailments,  the  results  of  unregulated  temperature. 
Some  time  ago  I got  out  an  estimate  that  the  washing- 
bill  of  the  metropolis  was  upwards  of  six  millions  per 
annum,  of  which  more  than  a third  was  caused  by  the 
excess  of  soot.  The  disregarded  waste  in  large  fur- 
naces has  been  enormous  from  utter  recklessness.  When 
, Lord  Palmerston  sanctioned  some  measures  against 
them,  we  sent  out  letters  of  inquiry  to  three  hundred 
manufacturers,  who  used  what  were  called  smoke-con- 
suming furnaces,  to  ascertain,  in  the  way  of  example, 
what  their  gain  had  been ; but  we  found  that  there 
was  not  above  one  in  three  who  had  been  at  any  pains 
to  observe  what  the  results  were.  As  a rule,  I found 
that  there  was  only  serious  effort  at  economy  where 
the  price  of  coal  was  high.  Thus  in  Cornwall,  where 
the  price  of  anthracite  coal  was  40s.  per  ton,  as  much 
duty  was  got  out  of  one  pound  of  coal  as  from  four 
or  five  in  the  North,  where  the  price  of  coal  was 
eight  or  nine  shillings.  I found  too,  that  in  Paris, 
in  some  well-ventilated  hospitals,  the  warming  was 
effected  even  more  cheaply  than  in  Manchester,  where 
the  cost  of  coal  was  not  one-third  the  price  of  the  same 
coal  in  Paris.  As  a rule,  therefore,  there  is  little  im- 
provement except  under  the  pressure  of  necessity.  I 
have,  therefore,  been  favourable  to  a.  good  seriously 
pressing  coal-tax,  because  it  was  a tax  that  people  by 
exertion  fully  save.  I have  for  the  same  reason,  and 
on  sanitary  grounds,  viewed  with  equanimity  the 
[ present  high  price  of  coal,  for  I believe  it  may  be 
productive  of  important  economical  results.  It  will 
give  us  some  chance  of  a befitting  attention  to  the  j 
topic  which  is  brought  before  you  to-night,  and  ma)’’  j 
lead  to  the  adoption  of  improvements  in  the  methods 
of  producing  coal,  and  in  the  condition  of  the  pro- 
ducers. The  present  condition  should  be  regarded  as 
encouraging  to  labourers  in  this  special  subject  of 
sanitary  reform,  of  whom  one  of  the  foremost  and  most 
successful  now  claims  attention  which  will  be  gladly 
given  to  him  to-night. 

The  Paper  read  was — 

ON  THE  ECONOMY  OF  FUEL  FOR 
DOMESTIC  PURPOSES. 

By  Capt.  Douglas  Galton,  C.B.,  F.R.S. 

(Director  of  Works  and  Public  Building-s). 

There  is  no  question  of  domestic  economy  so 
worthy  of  the  attention  of  the  public  at  the  pre- 
sent time  as  that  of  the  consumption  of  coal,  and 
the  subj  ect  has  derived  increased  importance  from 
the  very  high  price  to  which  coals  have  recently 
risen. 

The  high  price  of  coals,  however,  whilst  very 
disagreeable  to  the  householder  in  its  immediate 
effects,  will  have  a very  valuable  effect  on  the  well- 
being of  the  nation,  if  the  result  should  be  to  mduoe 
greater  care  in  the  management  of  domestic  fires, 
and  greater  economy  in  the  use  of  fuel. 

The  total  quantity  of  coal  now  annually  con- 
sumed hr  the  United  Kingdom  is  stated  by  Sir  W. 
Armstrong  to  be  about  110  millions  of  tons.  The 
li  Coal  Commission  estimate  that  the  consumption  of 
1 coal  may  be  roughly  divided  into  three  parts,  one- 
:|  third  being  used  in  manufacturing  processes, 

- one-third  in  steam-engines,  and  one-thu'd  for 
domestic  purposes.  On  this  assumption,  therefore, 
the  latter  may  be  assumed  at  nearly  37,000,000 
tons  in  the  year.  This  means  a consumption  of 


about  one  and  a fifth  tons  per  head  of  the  popul^'" 
tion.  I am,  however,  inclined  to  think  that  th® 
amount  is  over-stated,  and  that  probably  even  on® 
ton  per  head  of  the  population  of  the  United 
Kingdom  would  be  somewhat  in  excess  of  the 
average.  The  increase  in  the  price  of  coal,  of’ 
from  25s.  to  30s.  a ton,  which  we  have  recently 
experienced,  is  thus  equivalent,  on  this  assumption, 
to  a tax  of  from  £1  os.  to  £1  10s.  a head.  It  is, 
however,  manifest  that  while  this  is  the  average 
consumption  of  coal,  a very  much  larger  propor- 
tionate consumption  takes  place  in  large  households 
as  compared  with  small  ones.  It  maybe  assumed 
that  three  tons  per  head  in  the  year  is  not  much 
in  excess  of  the  quantity  burned  in  what  may  be 
called  the  better  class  houses. 

Sir  W.  Armstrong  has,  I think,  shown  conclu- 
sively, in  his  address  to  the  Mining  Institute  at 
Newcastle,  that,  whatever  may  be  the  fluctuations 
of  the  market,  we  must  assume  that  a much  higher 
price  for  coal  will  rule  than  has  hitherto  prevailed, 
and  those  to  whom  such  increased  price  is  a matter 
of  serious  import  must  meet  the  increased  cost  by 
diminished  consumption. 

My  endeavour  wfil  be  to  show  that  there  may 
be  obtained,  from  a much  diminished  consmnption 
of  coal  in  fireplaces  used  for  domestic  purposes,  all 
the  advantages  which  have  hitherto  resulted  from 
the  wasteful  expenditure  which  has  prevailed. 

I have  no  expectation  of  stating  anything  that 
is  actually  new,  because  the  functions  and  the 
attributes  of  heat  and  combustion  have  long  been 
thoroughly  discussed  in  their  application  to 
industrial  objects.  I hope,  however,  to  draw 
attention  to  important  considerations  which  govern 
the  application  of  heat,  and  which  are  very 
generally  neglected  in  fireplaces,  in  kitchen  ranges, 
and  in  most  warming  apparatus. 

I thinli:,  I may  say  without  hesitation,  that  the 
quantity  of  fuel  now  absolutely  wasted  hi  oim 
houses  amounts  to  at  least  five-sixths  of  the  coal 
consumed.  That  is  to  say,  if  the  greatest  care  and 
the  best  method  of  applying  the  heat  were  m all 
cases  adopted,  we  could  effect  in  heating  and  cook- 
ing all  that  we  now  effect,  with  one-sixth  of  the 
coal  we  now  use ; and  if,  m the  construction  of 
our  fireplaces  and  cooking  apparatus,  simple  prin- 
ciples were  recognised  and  ordinary  care  was  used, 
we  might  without  difficulty  save  from  two -thirds 
to  half  of  the  coal  consumed.  Therefore,  instead 
of  consuming  32,000,000  tons  j)er  annum  for 
domestic  purposes,  we  should  not  consume,  if  coal 
were  fully  economised,  above  5,000,000  tons,  and, 
if  even  only  moderate  economy  were  practised, 
from  12,000,000  to  16,000,000  tons  only  need  be 
used.  Thus,  this  economy  hi  the  household  con- 
sumption of  coal  would  enrich  the  nation  to  the 
extent  of  from  £20,000,000  to  £30,000,000  annually. 

In  my  remarks  on  this  question  I intend  to  con- 
fine myself  rather  to  the  enunciation  of  the  prin- 
ciples which  should  govern  the  application  of  heat 
for  domestic  purposes,  than  to  give  descriptions, 
except  in  a general  way,  of  special  appliances. 

The  inventors  of  apparatus  for  warming  and 
cooking  are  so  numerous,  and  the  merits  of  a large 
number  of  inventions  which  have  come  into  com- 
mon use  are  of  so  negative  a value,  that  it  would 
not  be  fair  to  single  out  some  individual  instance 
for  condemnation,  and  leave  unnoticed  other  appa- 
ratus which  possess  equal  defects  and  may  be  hi 
equally  extensive  use.  Mr.  Edwards’s  very  interest- 
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ing  and  instructive  treatise  on  domestic  fireplaces 
clearly  shows  with  what  persistent  perverseness 
the  inventions  which  possess  real  merit  have  been 
almost  invariably  passed  by.  This  result,  I fear, 
is  due  mainly  to  the  fact  that  architects  and 
builders  have  not  been  penetrated  with  sound 
principles  on  the  warming  of  our  dwellings,  and 
have  encouraged  the  adoption  of  showy  grates, 
based  on  false  iirinciples,  instead  of  taking  the 
trouble  to  make  new  designs  of  pretty  grates  based 
on  sound  principles  of  warming. 

The  question  of  the  consumption  of  coal  for 
domestic  pmqioses  divides  itself  into  two 
branches : — 

1st.  The  quantity  required  for  warmth. 

2nd.  The  quantity  rcquu-ed  for  cooking. 

The  former  is  required  only  for  the  winter 
months,  the  latter  is  a permanent  quantity  during 
the  year. 

The  waste  of  coal  in  domestic  fireplaces  is,  how- 
ever, no  new  question.  It  is  fully  80  years  since 
the  subject  was  most  fully  treated  of  by  Count 
Eumford,  and  afterwards  by  Mr.  Sylvester.  They 
showed  conclusively  what  enormous  savings  in  fuel 
for  heating,  cooking,  and  drying  were  possible. 
Count  Eumford’s  principles  have  never  been  gene- 
rally applied,  because  the  price  of  coals  has  ruled 
so  low  that  householders  have  not  much  cared  for 
economy.  We  hear  Count  Eumford’s  axioms  now 
and  then  quoted  by  rival  manufacturers  in  support 
of  their  newly-devised  grates  or  kitchen-ranges  ; 
but  in  many  cases  the  manufacturer,  in  the  article 
he  supplies,  seems  to  be  endeavouring  to  violate, 
rather  than  to  follow,  every  axiom  which  Count 
Euraford  ever  laid  down. 

I do  not  mean  to  say  that  improvements  have 
not  taken  place  since  Count  Eumford’s  time,  but 
the  progress  in  the  direction  of  economy  has  been 
very  small,  when  we  consider  the  great  ingenuity 
displayed  in  devising  new  forms  of  apparatus.  In 
respect  of  our  fireplaces  our  chief  talent  has  been 
expended  on  providing  a means  of  warming  the 
outside  air,  and  of  polluting  it  by  the  smoke  and 
soot  we  project  into  it. 

The  methods  which  have  been  adopted  for 
warming  houses  fall  under  the  several  heads  of — 

1.  Open  fireplaces. 

2.  Close  stoves  (the  German  plan). 

3.  The  Eoman  hypocaust,  or  floors  warmed  by 
direct  action  of  fire. 

4.  Irlotwatcr  pipes,  witliout  ventilation. 

o.  Hot  air  warmed  by  a cockle  or  by  hot- 
water  pipes. 

The  class  of  apparatus  to  be  adopted  in  any 
country  will  vary,  with  the  climate.  In  England 
the  climate  is  of  so  very  changeable  a nature,  tliat 
the  amount  of  heat  required  for  comfort  in  a house 
varies  from  day  to  day.  There  are  many  days  in 
the  middle  of  winter  when  it  is  quite  possible  to 
sit  in  an  nnwarmed  room  ; or  sometimes  a warm 
morning  is  followed  by  a cold  afternoon,  when  the 
sudden  application  of  heat  is  desirable.  It  is  pro- 
bably for  this  reason  that  in  England  the  open 
fireplace  has,  as  a rule,  held  its  own  against  all  tlio 
proposals  for  warming  houses  by  means  of  one 
central  fire. 

The  open  fireplace  in  ordinary  use  warms  only 
by  means  of  the  direct  radiation  of  the  flame  into 
the  air  of  the  room.  It  is  the  most  primitive  mode 


of  warming,  derived  from  the  days  when  our 
ancestors  inhabited  caves.  But  these  ancestors, 
by  placing  the  fire  in  the  centre  of  the  floor  of  the 
cave,  derived  from  it  a larger  portion  of  heat  than 
we  generally  do,  who  place  it  against  the  v/all  of 
the  room,  and  carry  off  the  greater  part  of  the  heat 
up  a flue  separated  from  the  room.  The  earlier 
fireplaces  consisted  of  a large  square  brick  opening 
with  a chimney  carried  up  for  the  escape  of  smoko. 
The  large  square  fireplace  was  adverse  to  the  direct 
radiation  into  the  room  of  the  heat  generated,  and 
the  large  chimney  removed  from  the  room  a veiy 
considerable  quantity  of  air,  which  had  necessarily 
to  be  replaced  by  cold  air  flowing  into  the  room 
through  all  available  apertures,  and  this  created 
strong  draughts. 

Franklin,  Count  Eumford,  and  Sylvester  are  the 
most  prominent  names  of  those  who  at  an  early 
period  contributed  improvements  to  the  warming 
of  our  houses.  The  main  jjrinciple  of  fireplace  con-  ; 
struction  advocated  bj^  Count  Eumford,  80  years 
ago,  was  tliat  the  heat  radiated  from  the  fire 
directly  into  the  room  should  be  developed  to  the 
utmost.  He  brought  the  back  of  the  fireplace  as 
prominently  forward  as  possible ; he  sloped  the  sides 
so  as  to  reflect  heat  into  the  room  ; he  advocated 
the  use  of  fire-brick  backs  and  sides  instead  of  iron ; 
he  reduced  the  size  of  tlie  chimney  opening,  so  as 
to  prevent  the  chimney  carrying  off  the  large 
quantity  of  warmed  air  it  used  to  remove  in  his 
time.  Our  manufacturers  of  fireplaces  have  con- 
tinued in  the  same  groove.  They  have  undoubtedly, 
in  some  cases,  largely  developed  the  use  of  radiant 
heat.  There  are  fireplaces  eminently  successful  as 
radiators  of  heat  of  a circular  or  concave  form  with 
polished  iron  sides,  the  fire  being  qilaced  against  a 
fire-brick  back  forming  the  apex  of  the  concavity. 
So  long  as  the  concave  surfaces  are  bright,  the  heat 
thrown  out  by  them  when  a clear  flame  is  buiiiing 
is  very  great,  but  the  gases  from  the  flame  pass 
directly  off  into  the  chimney  while  they  are  still  at 
a very  high  temperature.  The  heat  of  the  flame 
at  that  part  will  often  be  between  1,200'''  and  1,300° 
Fahrenheit,  and  a very  large  proportion  of  this 
heat,  to  the  extent  of  at  least  nine-tenths  of  that 
generated  by  the  combustion  of  the  fuel,  is  carried 
directly  up  the  chimney. 

One  pound  of  coal  is  capable,  if  all  the  heat  of 
combustion  is  utilised,  of  raising  the  tem- 
perature of  a room,  20  feet  square  and  12  feet 
high,  to  10  degrees  above  the  temperature  of  the 
outer  air.  If  the  room  were  not  ventilated  at  all, 
and  the  walls  were  composed  of  non-conducting 
materials,  the  consumption  of  fuel  to  maintain 
this  temperature  would  be  very  small,  but,  in 
proportion  as  the  air  of  the  room  was  renewed,  so 
would  the  consumjition  of  fuel  necessary  to 
maintain  that  temperature  increase.  If  the  volume 
of  air  contained  in  the  room  were  changed  every 
hour,  one  pound  of  coal  a,dditional  would  b(; 
required  per  hour  to  heat  the  inflowing  air,  so 
that  to  maintain  the  temperature  at  10  degrees 
above  that  of  the  outer  air  during  1 2 hours  would 
require  12  lbs.  of  coal. 

The  principle  of  the  ordinary  open  fireplaco_  is 
that  the  coal  shall  be  placed  in  a grate,  by  which 
air  is  admitted  from  the  bottom  and  sides  to  aid 
in  the  combustion  of  the  coal ; and  an  ordinaiy 
fireplace,  for  a room  of  20  feet  square  and  12  feet 
high,  will  contain  from  about  lo  to  20  lbs.  at  a 
time,  and,  if  the  fire  be  kept  up  for  12  hours,  pro- 
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bably  the  consumption  will  be  about  100  lbs.,  or 
the  consumption  may  bo  assumed  at  about  8 lbs. 
of  coal  an  hour. 

One  pound  of  coal  may  be  assumed  to  require, 
for  its  perfect  combustion,  150  cubic  feet  of 
atmospheric  air;  8 lbs.  would  require  1,200  cubic 
feet ; but,  ut  a very  low  computation  of  the 
velocity  o;  . .o  gases  in  an  ordinary  chimney-flue, 
the  air  which  would  pass  up  the  chimney  at  a rate 
of  from  4 to  G feet  per  second,  or  from  14,000 
to  20,000  cubic  feet  per  hour,  with  the  chimneys 
in  ordinary  use,  and  I have  often  found  a velocity 
of  from  10  to  12  feet  per  second  giving  an  outflow 
of  air  of  from  35,000  to  40,000  cubic  feet  per  hour. 
This  air  comes  into  the  room  cold,  and  when  it  is 
beginning  to  be  warmed  it  is  drawn  away  up  the 
chiinnoy,  and  its  place  fdled  by  fresh  cold  air.  A 
room  20  feet  square  and  12  feet  high  contains 
4,800  cubic  feet  of  space.  In  such  a room,  with  a 
good  fire,  the  air  v/ould  be  removed  4 or  5 times 
an  hour  with  a moderate  draught  in  the  chimney, 
and  G or  8 times  with  a blazing  fire  ; the  air  so 
removed  would  be  replaced  by  cold  air.  The 
atmospliere  of  the  room  is  thus  being  cooled  down 
rapidly  by  the  continued  influx  of  cold  air  to 
supply  the  place  of  the  warmer  air  drawn  up  the 
chimney.  The  very  means  adopted  to  heat  the 
room  produces  draughts,  because  the  stronger  the 
direct  radiation,  or  rather  the  brighter  the  flame 
in  open  fireplaces,  the  stronger  must  be  the 
draught  of  the  fire  and  the  abstraction  of  heat. 
The  only  way  to  prevent  draughts  is  to  adopt 
means  for  providing  fresh  warmed  air  to  supply 
the  place  of  that  removed. 

The  most  natural  way  of  i)roviding  warmed  air 
is  to  utilise  the  excess  of  heat  which  passes  up  the 
chimney,  beyond  what  is  required  for  creating  an 
adequate  draught,  and  to  use  this  heat  to  warm 
fresh  air ; and  the  warmed  air  should  be  admitted 
into  the  room  in  such  places  as  will  enable  it  to 
flow  most  easily  into  the  currents  prevailing  in  the 
room. 

These  considerations  led  to  the  construction  of 
the  ventilating  firejilace,  which  has  been  so  ex- 
tensively used  in  barracks.  This  fireplace  will 
keep  a room  at  a given  temperature  with  one- 
third  of  the  quantity  of  fuel  usually  required  in 
most  ordinary  fireplaces,  and  with  less  than  one- 
half  the  quantity  required  in  the  very  best  con- 
structed radiating  fireplaces. 

The  open  ventilating  fireplace,  if  properly  con- 
structed, is  the  simplest  and  most  effectual  means 
of  warming  and  ventilating  a single  room,  because 
it  absorbs  all  spai'e  heat  from  the  chimney  beyond 
what  is  necessary  to  create  a draught ; and,  ivhilst 
it  admits  warmed  air  into  the  upper  part  of  the  room 
in  an  imperceptible  current,  the  action  of  the  fire 
di’aws  air  from  the  lower  part  of  the  room,  and  thus 
provides  for  a circulation  of  the  warmed  air  towards 
the  floor  of  the  room. 

The  ventilating  fireplaces  invented  by  me,  and 
now  called  by  my  name,  but  which  have  never 
been  the  subject  of  a patent,  were  a consequence 
of  the  efforts  made  by  the  late  Lord  Herbert  and 
Miss  Nightingale  to  improve  the  health  of  theai-iny. 
The  death-rate  of  the  soldiers,  when  this  question  was 
taken  up,  was  found  to  be  larger  than  that  of  many 
unhealthy  civil  populations.  Soldiers  are,  however, 
a body  of  men  picked  out  as  the  healthiest  members 
of  the  nation  ; they  should,  therefore,  have  had  an 
exceptionally  low  death-rate  in  peace  time.  A 


main  element  in  the  improvement  of  their  health 
lay  in  improving  the  ventilation  of  their  barrack- 
rooms.  But  soldiers,  whenever  they  became  aware 
of  the  existence  of  any  fresh  air  currents,  insisted  on 
closing  the  inlets.  It  was  also  made  a sine  qua  non 
by  the  government  that  the  barrack-rooms  should 
be  warmed  by  open  fireplaces,  and,  moreover,  the 
Government  required  that  the  increased  amount  of 
ventilation  declared  to  be  necessary  on  medical 
grounds  should  be  provided  without  any  increase 
in  the  amount  of  fuel  allowed.  By  the  adoption 
of  these  fireplaces,  and  by  the  introduction  of  siinj)le 
andimxDi'oved  arrangements  for  cooking  the  soldiers’ 
food,  the  Government  were  enabled  to  effect  a saving 
on  the  fuel  supplied,  instead  of  being  obliged  to  incm* 
a large  increased  expenditure  on  acconnt  of  the 
additional  ventilation  introduced  into  the  barrack- 
rooms.  The  manufacturer  of  these  fireplaces 
informs  me  that  he  has  suxiplied  between  9,000  and 
10,000  to  the  military  departments  up  to  this  time. 

The  principle  of  warming  by  means  of  an  open 
firoT)laco,  or  by  means  of  a German  stove  or  a Gill 
stove, 'is  applicable  to  single  rooms,  that  is  to  say, 
each  room  must  have  its  own  apjpliance,  and  each 
room  may  be  self-contained  as  far  as  regards  its 
heating  and  ventilation. 

The  close  stoves  employed  in  Germany  use  less 
fuel  in  warming  the  room  than  any  oj>en  fireplace, 
but  they  are  economical  because  the  heat  generated 
is  not  removed  by  the  frequent  renewal  of  the  air. 
This  clement  of  their  efficiency  in  warming,  how- 
ever, makes  them  most  unhealthy. 

The  most  recent  improvements  in  the  use  of  the 
German  stove  for  warming  have  been  introduced 
by  Dr.  Bohm,  in  the  Eudolf  Hospital  at  Vienna. 
He  there  warms  fresh  air  by  means  of  jeassages 
constructed  in  the  fire-clay  stoves,  placed  in  the 
ward,  and  the  fresh  warmed  ah'  passes  into  the 
ward  from  the  top  of  the  stove.  He  provides  flues 
of  a large  size,  and  proportioned  to  the  size  of  the 
ward,  from  the  level  of  the  ward  floor  to  above  the 
roof,  and  the  difference  of  temperature  between 
t]ie  air  in  the  ward  and  the  outer  air  causes  a 
sufficient  current  in  these  flues  to  ventilate 
adequately  the  ward.  By  this  means  the  fi'esh 
warmed  air,  instead  of  x^assurg  off  to  the  upper 
part  of  the  ward  and  then  away  by  flues  there,  is 
made  to  circulate  towards  the  floor  of  the  ward, 
thus  bringing  into  action  the  x^rineixfle  by  which 
the  oxsen  fireplace  is  useful  in  ventilation.  But 
this  ari'cangement  destroys  one  element  of  economy 
in  the  German  stove,  because  the  heat  generated, 
instead  of  being  left  to  x^ass  slowly  off  into  an  un- 
ventilated room,  is  removed  rax^idly  by  the  fresh 
air  x^assed  into  the  ward,  and  has,  therefore,  to  be 
renewed  at  intervals,  instead  of,  according  to 
usu.al  custom,  the  stove  being  loft  shut  up  for 
24  hours  to  give  off  its  heat  slowly.  The  larger 
the  supxfly  of  warmed  air,  the  larger  must  be  the 
consunixDtion  of  fuel ; and,  if  the  heat  is  to  be  sux^- 
X^liod  economically,  it  must  be  through  a good 
conducting  medium ; but  the  material  of  th(! 
German  stove  is  a bad  conductor  of  lieac. 

The  old  Roman  system  of  warming  by  moans  of 
a fire  under  the  floor  produced  a most  agreeable  and 
equable  temxaerature,  but  it  did  not  assist  the  venti- 
lation, and  it  was  not  economical,  in  that  the  floor, 
being  of  tiles,  was  of  a bad  conducting  material, 
and  much  of  the  heat  was  absorbed  in  the  ground  or 
surrounding  flues.  According  to  Pliny,  the  smoke 
was  carried  to  the  wood-house  to  be  used  in  drjdng 
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the  wood  for  burning.  I recently  made  an  experi- 
ment to  compare  the  effect  of  warming  by  means 
of  a heated  floor  with  the  heating  effect  of  a ven- 
tilating firejDlace ; the  experiment  lasted,  with  each 
mode  of  warmmg,  for  two  days.  It  showed  that, 
in  the  case  of  the  warmed  floors,  the  room  was 
maintained  at  a temperature  of  about  18  degrees 
above  the  temperature  of  the  outer  air  with  an  ex- 
penditure of  56  lbs.  of  coal  and  112  lbs.  of  coke, 
whilst  with  the  ventilating  fireplace  the  expendi- 
ture was  only  75  lbs.  of  coal;  the  cost  being  3s.  4d. 
for  the  warmed  floor  as  compared  with  Is.  4d.  for 
the  ventUatmg  fireplace. 

A more  complete  plan  of  warming  a building  is 
by  means  of  a fire  from  which  the  heat  is  conveyed, 
either  by  hot-water  pipes  or  hot  air,  to  the  various 
parts  of  the  building. 

Warming  by  means  of  air  conveyed  by  flues 
to  various  parts  of  the  building,  will  answer,  as 
a rule,  in  ordinary  existing  houses,  best  in  con- 
nection "with  open  fireplaces,  which  draw  in  the 
warmed  air  to  the  various  rooms,  because  there 
must  be  some  means  of  forcing  or  drawing  the 
warmed  air  into  the  house,  and  it  would  not  be 
convenient  to  keep  a steam  engine  in  an  ordinary 
house  to  pump  in  the  warmed  air.  These  open 
fireplaces  would  then,  however,  be  wasting  the 
spare  heat  which  each  fireplace  sends  up  its  own 
chimney ; but,  on  the  other  hand,  very  much 
smaller  fires  "would  be  needed  to  keep  the  rooms 
warm,  than  "when  the  rooms  are  not  supplied  with 
fresh  warmed  air.  Theoretically,  however,  it  can 
be  shown  that  if  we  are  prepared  to  give  up  open 
fireplaces,  and  arrange  our  houses  on  the  plan  of 
havmg  flues  which  would  draw  off  the  air  from 
near  the  floors  of  our  rooms,  and  -which  would  also 
warm  fresh  air,  heated  from  a central  fire,  to  be 
constantly  admitted  near  the  ceilings,  and  if  the 
climate  were  such  as  to  make  us  desire  to 
have  the  system  in  continuous  operation, 
such  a system  would  probably  be  by  far  more 
economical  of  fuel  than  open  fireplaces,  because  the 
fuel  used  could  then  be  made  to  doits  full  duty.  The 
variations  of  our  climate,  and  the  low  price  of  fuel 
which  have  hitherto  prevailed,  have  prevented  such 
systematic  arrangements  from  being  adox)ted  in  this 
country. 

The  plan  of  carrying  the  heat  from  the  fire  to  the 
air  to  be  warmed  by  means  of  hot-water  pipes 
affords  also  a very  economical  method  of  warm- 
ing air,  because  the  best  constructed  hot-water 
apparatus  will  enable  the  full  heating  value  to  be 
got  out  of  the  fuel.  Fuel  may  be  consumed  to  far 
greater  advantage  in  a close  furnace  than  in  any 
open  grate,  because  the  admission  of  air  for  the 
combustion  of  the  fuel  can  be  regulated  to  any 
required  extent.  The  heating  surface  of  the  boiler 
may  also  bo  so  arranged  as  to  absorb  a very  large 
proportion  of  the  heat  generated  by  the  fire. 

But  in  deciding  on  the  amount  of  heat  in  hot- 
water  pipes  which  is  most  favourable  to  economy, 
the  following  considerations  occur: — At  least  twice 
the  quantity  of  air  which  is  strictly  necessary  by 
theory  passes  through  the  fire  in  the  best  constructed 
furnaces.  In  an  ordinary  grate  this  consumption  is 
enormously  increased.  Each  jiart  of  oxygen 
supplied  by  the  air  and  necessary  for  combustion 
is  accompanied  by  four  parts  of  nitrogen,  which  is 
of  no  value  for  combustion.  Consequently,  if  twice 
as  much  oxygen  passes  through  the  fire  as  is  strictly 
necessary,  wo  have  one  part  which  combines  with 


carbon  and  produces  combustion,  and  nine  parts 
which,  being  inert,  must  act,  in  the  first  place,  to 
lower  the  temperature  of  the  fire,  and,  secondly,  to 
carry  a larger  amount  of  unutilised  heat  up  the 
chimney.  Moreover,  when  water  is  heated  suf- 
ficiently to  generate  steam,  each  particle  of  water 
converted  into  steam  absorbs  or  makes  latent 
960°  Fah.  of  temperature.  In  experiments  on 
the  evaporation  of  water,  the  temperature  of  the 
gases  passing  off  m the  chimney  was  ascertained  to 
vary  from  430°  to  530°,  diminishing  to  415°  at  the 
top  of  a flue  35  feet  high,  with  the  dampers  open ; 
and  about  380°  at  the  bottom  of  the  flue  with  the 
dampers  closed.  With  a boiler  of  which  the  tem- 
perature of  the  water  is  maintained  at  200“  mthout 
evaporation,  the  temperatm-e  of  the  flue  need  not 
exceed  from  230“  to  240°. 

It  is  clear  from  these  considerations,  that,  in  order 
to  ensm’c  the  maximum  effect  from  the  fuel,  the  heat- 
ingsurfaceof  the  pipes  shouldbe  sufficiently  large  to 
warm  all  the  air  required  without  its  being  neces- 
sary to  raise  the  temperature  of  the  water  in  the 
boiler  to  any  great  extent,  and  the  proportion 
between  the  boiler  surface  and  the  pipe  surface, 
that  is  to  say,  between  the  surface  which  absorbs 
heat,  and  the  surface  which  gives  out  heat,  should 
be  such  as  to  render  it  unnecessary  for  the  fire  to 
be  forced,  because  the  lower  the  temperature  at 
which  the  gases  from  the  fire  pass  off  up  the 
chimney,  the  greater  will  be  the  economy. 

In  order  to  show  the  waste  which  results  from 
forcing  the  boiler,  i.e.,  from  passing  the  gases  into 
the  flue  at  a high  as  compared  with  a low  tempera- 
ture, I will  give  an  instance  of  one  experiment.  The 
proportion  of  heating  surface  in  the  boiler  to  the 
heating  surface  of  the  pipes  is  assumed  by  some 
manufacturers  as  1 to  100,  or,  when  great  heat  is 
required,  1 to  40.  An  experiment  made  oii4,000  feet 
of  pipe,  heating  certain  greenhouses  by  a wagon- 
shaped boiler  with  40  square  feet  of  heating  surface, 
showed  that  a certain  temperature  was  kept  up  for 
8 hours  with  8 bushels  of  coal ; but  when,  by  the 
addition  of  another  boiler,  the  heating  surface  of 
the  boiler  was  increased  to  80  square  feet,  the 
temperature  could  be  maintained  for  the  same 
period  with  4 bushels  of  coal.  The  outer  tem- 
perature was  the  same  on  the  two  days. 

On  these  grounds  it  is  not  so  economical,  so  far 
as  the  consumption  of  fuel  is  concerned,  to  use 
steam  instead  of  water,  either  water  heated  to  a 
high  temperatm'o  under  pressure,  or  to  heat  air  for 
warming  pui'poses,  because  the  gases  from  the  fire 
employed  to  produce  the  higher  degree  of  heat 
will  pass  off  at  a high  temperature,  and  the  heat 
they  contain  be  wasted.  On  the  other  hand,  the 
capital  outlay  required  where  highly-heated  pipes 
are  used,  is  smaller  than  wdth  hot-water  pipes, 
because  a smaller  heating  surface,  and  there- 
fore smaller  pipes,  will  suffice  when  the  temperature 
is  high ; and,  moreover,  a very  small  pipe  "will  convey 
steam  to  any  required  place,  whereas  with  hot 
water,  at  a relatively  low  temperature,  much  larger 
pipes  are  required.  It  follows  that  where  the 
price  of  fuel  makes  it  necessary  to  reduce  the 
permanent  annual  expenditure,  the  original  capital 
outlay  must  be  increased.  There  is  a further  con- 
sideration in  regard  to  economy  with  hot- water 
pipes,  steam-heating,  and  all  ajjj^hances  for  warm- 
ing l3"uildings  from  a central  fire,  viz.,  that  if  the 
heat  has  to  be  conveyed  for  long  distances  before 
its  useful  application  comes  into  force,  very  much 
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heat  is  lost,  and  consequently  fuel  is  wasted.  On 
the  other  hand,  against  the  saving  which  would 
result  from  a more  immediate  application  of  the 
heat  to  the  place  to  be  warmed,  there  is  to  be 
weighed  the  diminished  expense  of  attendance 
consequent  upon  the  use  of  one  fire  instead  of 
several  fires,  each  with  its  attendance  and  supply 
of  fuel.  There  remains  one  source  cf  economy  to 
be  applied  to  close  grates  used  for  heating  water, 
which  has  not  yet  been  adopted.  I mean  the 
application  of  some  of  the  heat  which  is  passing 
into  the  chimney  to  warm  the  air  which  feeds  the 
fire.  Theoretical  considerations  show  that  an  ad- 
vantage of  from  six  to  nine  per  cent,  might  be 
obtained  from  this  source,  and  the  experiments 
which  I have  made  bear  out  this  result. 

But,  after  we  have  designed  the  most  effective 
arrangements  for  economising  the  fuel  which 
warms  our  dwellings,  if  that  object  is  to  be  fully 
secured,  we  must  arrange  to  retain  the  heat  in  our 
houses.  The  architect  should  devote  to  these  con- 
siderations the  same  care  which  he  now  is  fre- 
quently satisfied  with  bestowing  upon  the  beauty 
('f  the  design  for  a building.  The  arrangements 
of  the  plan  should  be  adapted  to  the  retention  of 
heat.  All  portions  of  houses  exposed  to  the  air 
should  be  formed  of  materials  which  are  found  to 
be  the  slowest  conductors  of  heat.  Whatever  may 
have  been  the  laches  of  the  manufacturers  of  fire- 
grates or  Idtchen-rangcs,  the  nation  has  latterly 
very  much  disregarded  the  means  of  retaining 
heat  in  the  house.  The  uniform  model  house  of 
the  speculating  builder  is  constructed  with  thin 
walls,  thin  glass  windows,  ill-fitting  casements, 
and  a roof  of  slates,  with  nothing  under  them. 
The  old  half-timbered  house  was  warm,  because 
it  had  an  air  space  between  the  inner  and  outer 
skin ; the  brick-biiilt,  stone-faced  house  is  warm 
because  it  has,  so  to  say,  a double  wall.  In  modem 
houses  it  has  long  been  shown  that,  without  much 
increased  expense,  the  use  of  walls  built  hollow 
will  keep  the  rooms  effectually  warm  and  dry,  and 
yet  this  mode  of  building  is  the  exception  rather 
than  the  rule,  possibly  because  it  gives  the  architect 
or  the  builder  a little  additional  trouble.  A slated 
roof,  if  ill-constructed,  is  a material  agent  in 
allowing  of  the  escape  of  heat,  because  there  is 
necessaiily  an  inlet  for  air  where  the  slates  over- 
lap. The  old  thatched  roof,  although  most 
dangerous  in  cases  of  fire,  was  a great  preserver  of 
heat.  In  well-built  modern  houses  the  slates  are 
laid  on  felt,  which  is  laid  on  close  boarding,  and 
this  arrangement  lieeps  the  house  warm  in  winter 
and  cool  m summer.  As  regards  the  windows, 
glass  ranks  high  as  a non-conductor  of  heat, 
and  the  effect  of  using  thick  glass,  instead  of  the 
very  thin  glass  so  often  seen,  is  very  largely  to 
economise  the  heat.  Evidence  of  the  cooling 
effect  on  the  air  of  a room  of  a window  of  thin 
glass  is  afforded  by  the  cold  draught  which  any- 
one perceives  when  sitting  on  a cold  day  near  a closed 
window  of  thin  glass.  Proposals  have  been  often 
made  to  glaze  a window  with  double  panes,  and 
no  doubt  such  a plan  is  a good  means  of  retaining 
heat  in  the  room,  but  the  inside  of  the  glass 
between  the  panes  will  in  time  become  dirty,  and 
then  it  can  only  be  cleansed  by  removing  one  of 
the  panes.  A more  convenient,  but  more  expensive, 
plan  is  to  adopt  the  system,  which  prevals  mii- 
versally  in  the  northern  parts  of  Europe,  of  a 
double  casement. 


It  is  not,  however,  my  object  here  to  give  a 
treatise  on  building.  The  conclusion  which  I 
would  draw  from  these  various  considerations  is, 
that  if  we  desire  to  economise  to  the  utmost  the 
daily  expenditure  of  fuel,  we  must  increase  our 
outlay  of  capital.  So  long  as  coal  was  cheap,  it 
may  have  been  better  worth  the  while  of  the  in 
dividual  consumer  to  employ  coal  wastefully 
rather  than  spend  money  upon  the  arrangements 
for  economising  heat.  On  the  other  hand,  when 
coal  is  dear,  the  daily  expense  from  the  waste  of 
fuel  will  induce  a capital  outlay  to  secure  economy 
of  heat. 

The  question  of  saving  fuel  for  cooking  purposes 
is  even  more  important  than  economy  in  warming ; 
because  cooking  is  an  operation  required  every  day 
in  the  year,  and  the  waste  of  fuel  in  cooking  is 
even  more  considerable  than  in  warming. 

An  ordinary  cooking-range  in  houses  which,  for 
convenience,  may  be  designated  middle-class 
houses,  is  derived  from  the  time  when  the  same 
fire  was  used  for  cooking  and  for  warming.  It  is 
interesting  to  consider  Count  Eumford’s  remarks 
on  this  question.  He  largely  developed  the  use  of 
steam  for  cooking  in  large  establishments,  but  in  con- 
sidering private  kitchens  he  showed  that  9-lOths  of 
the  heat  produced  in  cooking  operations  was  wasted, 
and  only  one-tenth  utilised  in  cooking,  by  the  use 
of  open  fireplaces.  He  laid  down  the  following 
principles  on  fireplace  construction ; — 

1.  Each  boiler,  kettle  and  stewpan  should  have 
its  separate  fireplace. 

2.  Each  fireplace  should  have  its  grate  on  which 
the  fuel  must  be  placed,  and  its  separate  ash-pit, 
which  must  be  closed  by  a door  well  fitted  in  its 
frame  and  furnished  with  a register  for  regulating 
the  quantity  of  air  admitted  into  the  fireplaec 
through  the  grate.  It  should  also  have  its  sepa- 
rate canal  for  carrying  off  the  smoke  into  the 
chimney,  which  canal  should  be  furnished  with  a 
damper  or  register.  By  means  of  this  damper  and 
of  the  ash-jjit  door,  the  rapidity  of  combustion 
and  generation  of  heat  is  regulated,  and  on  the 
proper  use  of  the  two  registers  the  economy  of 
fuel  will  much  depend. 

3.  In  fireplaces  for  all  boilers  which  are  too 
heavy  to  be  easily  lifted  with  the  hand,  an  open- 
ing just  above  the  level  of  the  grate  should  be 
made  for  introducing  fuel  to  the  fii-e,  which  open- 
ing must  be  closed  by  a close-fitting  stopper  or 
door.  In  fireplaces  constructed  for  small  stewpans 
this  opening  may  be  omitted,  and  the  fuel  bo 
introduced  through  the  opening  into  which  the 
stewpan  is  fitted,  by  removing  the  stewpan  occa- 
sionally for  the  purj)ose. 

4.  All  portable  stewpans  should  be  circular,  and 
suspended  in  their  fireplace  from  the  circular  rim. 
The  best  form  for  large  fixed  boilers  is  an  oblong 
square,  broad  and  shallow  rather  than  narrow,  and 
deep,  and  it  should  be  of  thin  metal. 

o.  All  boilers  and  stewpans  should  be  fitted  with 
covers  to  render  them  well  adapted  for  confining 
the  heat.  The  best  arrangement  is  to  make  the 
covers  of  thin  sheets  of  tinned  iron,  and  double, 
that  is,  with  an  air  space  between  the  outer  and 
inner  cover. 

We  have,  during  the  last  twenty  years,  in- 
troduced, as  a rule,  close  ranges.  They  are  ceitainly 
cleaner  and  more  convenient  for  cooking,  and,  if 
great  care  is  exercised  in  the  use  of  the  dampers, 
they  will  be  foimd  more  economical  than  open  fires. 
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But,  as  a rule,  they  are  based  on  the  principle  of 
making  one  lire  perform  a variety  of  operations. 
Independently  of  the  question  of  a combined  fire, 
as  compared  with  the  separate  fires  advocated  by 
Count  Rumford,  a consideration  of  the  form  of 
modern  kitchen-ranges  will  show  that  most  of  the 
principles  laid  down  by  him  have  been  entirely 
neglected.  The  doors  of  the  fireplace  and  ashpit 
seldom  fit  close  ; the  boilers  are  rather  deep  and 
narrow  than  broad  and  shallow ; the  use  of  the 
hot  plate  prevents  the  stewpans  from  being  sus- 
pended from  the  rims  for  the  fire  to  play  round 
them  ; the  use  of  double  covers  for  saucepans  and 
boilers  is  rather  a rarity  than  a usual  arrangement. 

To  realise  the  question  of  economy  of  fuel,  it  is 
necessary  to  consider,  in  the  first  place,  what  a 
given  quantity  of  fuel  is  capable  of  doing.  As 
regards  hot  water,  if  water  is  kept  at  a temperature 
of  200",  or  from  that  to  210®,  the  gases  from  the 
fire  can , after  communicating  the  heat  to  the  boiler, 
pass  off  into  the  chimney  at  a temperature  of  little 
beyond  that  point ; but  if  the  water  be  allov/ed  to  | 
boil,  in  the  first  place  a large  amount  of  latent  j 
heat  is  absorbed  by  the  steam,  which  is  lost  if  the  I 
steam  passes  oft' into  the  air  or  the  chimney,  andinthe  } 
second  place  it  will  be  found  that  the  gases , after  they 
pass  off  from  the  boiler,  will  have  atomperaturo  of  as 
muchas  300°,  400",  and  even  500°.  Unless,  therefore, 
water  is  required  to  be  actually  boiling  for  use,  if 
the  Avater  is  permitted  to  boil,  a great  quantity  of 
heat  is  wasted  up  the  chimney  For  household 
purposes  it  is  never  necessary  that  the  water  in  the 
boiler  should  exceed  200°.  Tea,  to  be  good,  should  ^ 
be  made  (as  clearly  shoAvn  by  Mr.  Francis  Galton 
in  his  “ Art  of  Travel  ”)  Avith  water  of  a temperature 
of  from  180°  to  200°.  Very  feAv  culinary  operations 
require  the  water  really  to  boil,  and  Avhen  boiling 
Avater  is  w,anted,  it  is  required  in  a saucepan 
standing  on  the  fire.  All  operations  of 
cleaning,  &c.  (except  washing  clothes),  require 
Avater  at  a very  much  loAver  temperature  than 
212°.  If,  hoAvever,  Avater  at  a higher  tempera- 
ture is  Avanted,  it  can  be  supplied  up  to  about 
230°  AAuthout  the  generation  of  steam,  by  heating 
it  under  pressure  ; this  can  be  attained  by  haAring 
a close  boiler  fed  from  a cistern  placed  at  the  top 
of  the  house.  For  the  preparation  of  preserves  and 
some  other  cooking  operations,  such  a system  is 
is  most  convenient. 

One  pound  of  coal  should  raise  from  fifty  to 
sixty  gallons  of  Avatcr  from  45°  to  212°,  and, 
when  raised,  very  little  fuel  is  required  to  main- 
tain it,  in  a properly  constructed  boiler,  at 
that  temperature.  The  total  amount  of  Avater, 
at  such  a temperature,  used  daily  in  an  ordinary 
middle-class  house,  does  not  exceed  30  or  40 
gallons,  and,  therefore,  if  the  boiler  Avere  made 
so  as  to  absorb  as  much  heat  as  possible,  the 
hot-water  used  in  an  ordinary  middle-class  house, 
Avith  a family  of  10  or  12  persons,  ought  not,  Avitli 
thorough  economy,  to  consume  more  than  one-sixth 
of  a ton  of  coals  in  the  year.  Count  Rumford  shoAvs 
in  his  treatise  that  25  lbs.  of  bread  ought  to  be 
baked  Avith  one  pound  of  coal,  and  tlmt  lOOlbs.  of 
meat  should  be  cooked  with  2Jlbs.  of  coal.  If, 
therefore,  Ave  fully  utilised  our  fuel,  it  is  clear  that 
in  the  preparation  of  our  food  and  hot-Avater  for 
domestic  purposes,  -lib.  of  coal  per  head  of  the 
population  ought  to  bo  a sufficient  daily  alloAvance, 
Avhich  Avould  be  equivalent  to  one-tAA^elfth  of  a ton 
per  annum,  and  in  large  households  eA^en  less  than 


that  quantity  ought  to  suffice.  I do  not  suppose  we 
should  ever  attain  to  this  minimum  of  consumption, 
but  it  is  well  to  consider  Avhat  the  standard  is,  so 
that  Ave  may  not  rest  satisfied  till  it  has  been  much 
more  nearly  approached  than  hitherto. 

Economy  has,  as  I before  observed,  latterly  been 
sought  in  combined  apparatus.  Where  large 
numbers  of  persons  have  to  be  cooked  for,  and 
Avhere,  consequently,  a carefully  constructed 
apparatus  is  ahvays  worked  to  its  full  extent,  the 
resiilts  Avhich  haA^e  been  obtained  shoAv  a very 
moderate  consumption  of  fuel ; but  the  same 
apparatus,  Avhen  used  for  smaller  numbers  of 
persons,  gives  results  not  favomable  to  economy. 

The  boilers  in  use  in  barracks,  Avhen  I first  took 
up  the  question,  required  from  16  ozs.  to  20  ozs.  of 
coal  per  head  to  supply  Avater  for  breakfast  and  tea 
andAAmshing  up,  and  tomake  soup  for  dinner  for  oOor 
60  men.  The  boilers  I introduced  would  perform 
the  same  duty  Avith  from  3 to  4 ozs.  of  coal  for  each 
person  cooked  for,  provided  the  number  amounted 
to  50  or  60  persons.  The  ovens  for  roasting, 
Avhich  I introduced  into  barracks,  Avould  roast  and 
bake  Avith  1 oz.  of  coal  for  each  person  cooked  for, 
Avhen  cooking  for  the  full  number  for  Avhich  the 
oven  was  designed,  and  for  such  numbers  as  200  to 
400  persons ; smaller  ovens  Avould  require  2 ozs. 
per  head  AA'hen  cooking  for  50  men.  Of  course  to 
produce  these  effects  great  care  Avas  required. 

Messrs.  Benham  introduced  cooking  aijparatus 
which,  AAffien  cooking  for  the  full  number  of  300 
soldiers,  Avould  perform  the  total  daily  cooking  and 
supply  of  hot  Avater  in  barracks,  Avith  from  tAvo  to 
three  ounces  of  coal  per  person  cooked  for. 

Captain  Warren  constructed  an  aj^paratus  to  boil, 
bake,  steam,  roast,  and  fry,  and  proA’ide  hot  Avater, 
which,  Avhen  cooking  for  about  100  men,  re- 
quired someAvhere  about  2|-  ozs.  for  each  person 
cooked  for,  but  Avhen  cooking  for  40  men  required 
6oz.  per  head,  and  Avhen  cooking  for  16  men  the 
average  of  several  days  amounted  to  9 ozs.  or  10  ozs. 
per  man  cooked  for,  but  on  one  or  tAvo  of  these 
days  the  consumj)tion  did  not  exceed  5 ozs.  for  each 
person  cooked  for. 

These  apparatus  supplied  to  the  men  all  the 
cooking  and  hot  Avatcr  necessary.  The  residts 
shoAv  Avhat  degree  of  economy  has  been  readied  in 
ordinary  practice  Avith  soldiers,  Avho  are  not  pro- 
verbial for  care,  and  Avhat,  therefore,  should  be 
the  standard  of  economy  to  which  Ave  have  a right 
to  expect  to  attain.  liTo  doubt  private  houses 
containing  16  piersons  might  require  more  hot 
Avater  or  more  cooking,  but  according  to  these 
facts,  as  to  ascertained  consumption  of  fuel,  the 
expenditure  of  fuel  in  the  kitchen  for  a family 
consisting  of  16  persons  might  easily  be  reduced  to 
1-1  or  2 tons  a year,  and  in  all  these  apparatus 
further  elements  of  economy  remain  to  be  de- 
A'cloped. 

The  conclusions,  hoAvcver,  to  which  I have  been 
led  in  my  consideration  of  this  question  are,  that 
Avith  these  apparatus,  and,  indeed,  Avith  all  kitchen 
ranges  in  rue,  the  Avaste  of  heat  lies  in  the  number 
of  functions  the  fire  has  to  perform.  It  must  AA’arm 
Avater,  it  mustheat  the  oven,  it  mu.ststcAv,  and  grill, 
or  toast,  and  sometimes  roast  at  the  open  fire,  and 
each  of  these  processes  requires  a diff'erent  condition 
of  heat.  Hot  Avater  requires  a temperature  of  200 
to  210  degrees,  a roasting  OA’cn  about  450  degrees, 
a baking  oven  jirobably  350  degrees  ; grilling  is 
performed  on  a clear  flame,  the  temperature  of 
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whicli  is  probably  1,300  degrees.  Now,  when  tbe 
fire  is  in  an  efficient  condition  to  perform  one  of 
these  functions,  it  is  also  in  an  efficient  condition 
to  perform  the  others,  and  although,  by  means  of 
dampers,  it  may  be  somewhat  checked  in  the  per- 
formance of  its  full  functions  in  certain  directions, 
there  is  no  doubt  that  an  enormous  amount  of 
heat  is  wasted  through  the  agency  of  those  parts 
which  are  not  wanted  to  be  in  operation.  Where 
the  oven  is  not  wanted  it  is  affording  a means  for 
the  heat  to  escape  rapidly,  especially  if  ventilated 
as  a roasting  oven.  The  boiler  is  supplied  with 
heat  beyond  its  requirements,  and  generally 
abstracts  a large  quantity  of  spare  heat,  which 
passes  off  in  the  shape  of  steam.  I assume  that 
the  cook  closes  the  dampers  in  order,  as  far  as 
possible,  to  limit  the  action  of  the  fire  when 
cooking  is  not  going  on,  but  in  practice  this  is 
difficult  to  ensure.  With  these  combined  apparatus, 
the  fuel  consumed  will  be  in  proportion  to  the 
various  operations  which  the  fire  is  arranged  to 
perform,  and  not  in  proportion  to  the  limited 
work  required  when  only  one  or  other  of  the 
operations  arc  wanted.  When,  for  instance,  the 
fire  is  only  wanted  to  heat  water,  a great  waste  of 
heat  will  be  going  on  from  the  heat  passing  off 
from  tlie  oven,  hot-plate,  and  front  of  the  fire. 
For  this  reason  tlie  combined  apparatus  can  never 
be  so  economical  in  fuel  as  separate  apparatus  ; 
whilst,  however,  apparatus  of  this  class,  if  not 
very  carefully  worked,  waste  fuel,  they,  to  some 
extent,  save  trouble  to  the  cook. 

I have  already  mentioned  several  points  of  detail 
where  fuel  could  be  saved  in  our  kitchen-ranges, 
viz.,  by  great  attention  to  the  close  fitting  of  the 
ashpit  and  fire  grate  doors,  the  use  of  double  covers 
to  saucepans  and  boilers,  the  use  of  sand  on  the 
hot-plate  to  prevent  the  escape  of  so  much  heat 
from  that  part ; and  beyond  these  an  important 
point  in  securing  economy  is  the  separation  of 
those  culinary  processes  which  require  different 
gradations  of  heat.  The  three  main  parts  of  the 
ordinary  cooking  apparatus  are  the  oven,  for  bak- 
ing and  roasting,  and  the  boiler,  and  the  hotplate. 
If  the  boiler  is  to  be  of  the  form  most  effectual  in 
saving  fuel,  the  flame  and  gases  from  the  fire 
should  play  under  and  round  every  part  of  it ; the 
water  should  be  kept  at  somethmg  under  212°, 
so  that  the  gases,  after  leaving  the  boiler,  may  not 
enter  the  Hue  much  above  that  temperature,  and, 
inasmuch  as  that  is  a higher  temperature  than  is 
necessarj-  for  the  jpurpose  of  producing  a sufficient 
draught  in  an  ordinary  chimney,  the  heat  in  these 
gases  should  be  still  further  utilised.  In  the  first 
place  they  should  be  used  to  warm  the  water  which 
will  be  required  to  replace  what  is  drawn  off  from 
the  boiler;  and,  in  the  second  j)lace,  an  economy  can 
be  obtained  by  employing  the  gases,  which  pass  off 
into  the  chimney  at  a temperature  above  what  is  re- 
quired for  creating  an  efficient  draught,  to  warm  the 
air  supplied  to  the  fire  for  purposes  of  combustion. 
The  experiments  which  I have  made  on  the  supply 
I of  warmed  air  to  feed  the  fire,  have,  unfortmiately, 

I not  been  worked  out  sufficiently  to  enable  me  to 
i give  them  in  a clear  form  with  exact  results  ; but 
I an  economy  of  from  six  to  nine  per  cent,  might  be 
obJ;amed  from  this  source. 

J Then  as  regards  the  oven.  The  baker’s  oven,  of 
[ firebrick,  in  which  the  fire  is  made  inside  the  oven 
—and  the  whole  heat  retained  in  and  reflected  back 
[ from  the  sides  and  top  and  bottom,  is  a very  econo- 


mical instrument  when  in  continual  use.  With 
iron  ovens  attached  to  a kitchen  range,  the  case  is 
different.  An  oven  which  roasts  requires  a 
temperature  of  from  400  deg.  to  450  deg.  at 
least.  Therefore,  to  maintain  this  temperature 
the  gases  must  pass  off'  into  the  flue  at  a tem- 
perature even  higher ; when  the  oven  is  a 
roaster  a considerable  volume  of  air  is  being  con- 
tinually p>assed  through  it  to  carry  off  the  steam 
from  the  meat.  This  air,  if  admitted  cold,  as  is  the 
case  with  many  ranges,  acts  so  as  to  cool  down  the 
interior,  and  therefore  additional  fuel  has  to  be  con- 
sumed to  counteract  this  coohng  down  process. 
Now,  however  good  maybe  the  conducting  power  of 
the  material  used  for  ovens  or  boilers,  a coating  of 
soot  diminishes  the  conducting  power  very  rapidly, 
and  consequently  the  temperature  of  the  flue  convey- 
ing heattotheoven  will  always  exceedthat  of  the  in- 
side of  the  oven.  It  is,  therefore,  of  greatimportance 
to  remove  any  causes  which  tend  to  lower  the  inside 
temperature.  Hence  it  is  desirable  to  utilise  some 
of  the  heat  which  passes  off,  at  above  450“,  into 
the  flue,  for  the  purpose  of  raismg  the  temperature 
of  the  air  to  be  admitted  into  the  oven.  As  a 
general  rule,  however,  and  except  in  some  apparatus, 
under  present  arrangements  all  this  heat  is  wasted, 
and  it  certainly  camiot  be  utilised  projierly  so  long 
as  one  fire  is  retained  to  perform  so  many  separate 
operations. 

The  hot  plate  is  the  third  important  piart  of  the 
modern  close  cooldng  range.  Count  Ilumford  pro- 
posed that  the  top  of  a hot  plate  should  be  covered 
with  sand,  and  the  sand  cleared  away  only  under 
the  saucepans.  In  its  i^resent  shape  the  hot  plate 
wastes  an  enormous  amount  of  heat.  It  is  wasteful, 
because  it  radiates  the  heat  largely ; because  the 
application  of  heat  to  the  saucepans  is  only  through 
the  bottom  of  the  saucepan,  and  the  bottom  of  the 
saucepan  is  not  always  in  immediate  contact 
with  the  flame,  but  is  frequently  allowed  to  receive 
the  heat  through  the  medium  of  the  cast-iron  hot 
plate,  which  is  a very  moderate  conductor  of  heat. 
Ju^t  consider  what  the  difference  of  effect  is. 
The  heat  of  the  flame,  if  directly  acting  on  the 
bottom  of  the  saucepan,  would  be  1,200  degs.  Fahr., 
but  unless  the  hot  plate  is  red-hot,  probably  not 
above  450  degs.  will  pass  through,  but  the 
heat  in  the  flue  which  heats  the  hot  plate 
wall  be  .at  1,200  degs.,  and  the  spare  heat 
from  the  flame  will  be  wasted  up  the  chimnej^.  The 
hot  plate  should  be  dispensed  with,  if  economy 
is  to  bo  made  paramount,  and  charcoal  burners 
substituted  for  it.  Where  gas  is  available,  the 
hot  plate  can  be  dispensed  with  without  extra 
trouble  to  the  cook.  The  gas-burners  should  be 
properly  protected  in  sunken  holes,  with  side  of  fire- 
clay, and  the  saucepans  should  be  dropped  into  the 
holes,  so  that  the  full  effect  of  the  heat  shall  be 
concentrated  on  them  and  round  their  sides,  and 
the  gas  should  be  only  kept  lighted  so  long  as  the 
operation  to  be  performed  is  going  on.  It  may  be 
assumed  that  1 lb.  of  coal  is  equivalent  to  from  28 
to  30  cubic  feet  of  gas,  hence  as  permanent  fuel  gas 
would  not  be  economical ; but  the  simplicity  of  its 
application  makes  it  a very  convenient  fuel  in  cooJ;:- 
mg,  and  economy  is  obtained  from  its  use,  because 
the  full  effect  of  the  combustion  can  be  utilised  as 
soon  as  the  gas  is  lighted,  the  flame  can  be  regulated 
to  any  required  extent,  and  the  gas  be  extinguished 
as  soon  as  the  required  operation  is  performed. 

I have  endeavoured  to  enumerate  briefly  the 
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economical  conditions  which,  should  regulate  the 
consumption  of  fuel  for  domestic  puiposes.  By 
economy  it  is  meant  that,  whilst  all  necessary 
operations  of  warming  and  cooking  continue  to 
be  performed,  the  fuel  employed  should  be 
utilised  to  the  utmost.  In  the  kitchen  the 
daily  consumption  of  fuel,  in  small  establishments, 
should  not  exceed  half-a-pound  of  coal  for  each 
person  cooked  for,  and  in  large  establishments 
the  proportion  should  be  smaller.  In  the  con- 
sumption of  fuel  for  warming,  so  many  conditions 
have  to  be  considered  that  no  standard  can  be  laid 
down  beyond  the  broad  fact  already  stated — that 
one-sixth  of  the  coal  we  usually  now  use  would 
suffice  for  all  our  requirements  if  it  were  properly 
utilised.  I do  not,  however,  anticipate  that  much 
progress  will  be  made  in  economy,  unless  the  price 
of  coals  should  remain  at  a figure  which  will  in- 
duce the  householder  to  make  himself  thoroughly 
acquainted  with  the  x^Nnciples  on  which  the 
apparatus  for  warming  and  cooking  should  be 
constructed  and  worked  ; for  there  is  no  appara- 
tus which  can  be  invented  which  will  not  depend 
to  a considerable  extent  on  the  manner  in  which  it 
is  attended  to. 

The  principal  conditions  which  I have  enume- 
rated have  long  been  known.  There  is  an  old 
saying  in  South  Staffordshire,  that  “he  Avho  lives 
longest  must  carry  coal  furthest,”  and  acting  on 
this  we  have  year  after  year  simply  wasted  millions 
of  tons  of  coal  in  oru-  domestic  fireplaces,  be- 
cause the  coal  was  provided  at  a small  cost ; and 
we  have  had  no  thought  for  posterity. 

George  Stephenson  once  said,  very  happily,  that 
coal  represented  the  accumulated  rays  of  the  sun 
laid  up  m store  in  bye-gone  days.  When  this 
store  is  gone,  the  world  vrill  have  lost  the  most 
convenient  and  economical  means  of  generating 
heat.  It  is  therefore  a duty,  which  every  man 
owes  to  posterity,  to  do  his  utmost  to  husband 
this  great  store. 

I have  endeavoured  to  do  my  paid  by  explaining 
the  conditions  which  should  govern  the  arrange- 
ments devised  for  regulating  the  consumption  of 
fuel  for  domestic  purposes.  It  remains  for  the 
public  to  insist  on  having  those  principles  applied 
to  the  various  apparatus  which  they  adopt. 


DISCUSSION. 

Mr.  F.  T.  Eramwell  must  confess  he  was  surprised  at 
the  figures  which  Captain  Galton  had  brought  forward 
as  representing  the  total  quantity  of  coal  consumed  in 
England  for  domestic  puri  oses.  When  last  autumn 
he  (Mr.  Bramwell)  was  collecting  information  on  this 
subject  for  the  purpose  of  bis  address  to  Section  G of 
the  British  Association,  he  had  found  the  proportion 
stated  as  only  one-iifth  of  the  total  quantity  retained 
for  use  in  the  United  Kingdom,  or  about  one-fifth  of 
9d  millions  of  tons,  or  ISj  to  19  millions  of  tons,  and 
not  the  37  millions  of  tons  suggested  by  Captain  Galton. 
In  considering  the  riuestion  of  the  use  of  coal  for 
domestic  warming  (not  for  cooking)  three  points  had  to 
he  homo  in  mind — the  giving  of  warmth,  the  obtaining 
healthy  ventilation,  and  the  doing  those  two  things 
comfortably.  In  a room  heated  by  a German  stove  the 
temperature  v/as  high,  the  room  well  warmed,  and 
very  little  coal  was  burnt,  hut  ventilation  was  quite 
negelctod,  and  any  Englishman  in  such  a room  would 
probably  have  a headache,  and  would  suffer  other  dis- 
comforts. Therefore,  however  economical  German 
stoves  might  he,  he  thought  it  was  undesirable  that  wo 


should  resort  to  them.  What  was  wanted  was  an 
apparatus  by  which  ventilation  as  well  as  warmth  could 
be  obtained.  But  directly  you  admit,  as  you  must 
admit,  that  constant  renewal  of  the  air  in  a room  was 
necessary,  you  might  increase  the  consumption  of  fuel 
to  a very  large  extent  in  proportion  to  the  quantity  of 
air  you  considered  necessaiy  for  health  and  comfort. 
Captain  Gallon  had  told  them  of  the  great  benefits 
arising  from  an  increased  ventilation.  For  instance, 
when  the  house  of  the  Institute  of  Civil  Engineers  was 
built,  it  was  determined  to  give  1,000  cubic  feet  of  air 
per  hour  for  every  person.  The  room  was  calculated 
for  400  people,  and  thus  provision  had  to  be  made  for 
400,000  feet  of  air  per  hour,  and  the  only  manner  in 
which  this  large  quantity  of  air  could  he  got  in,  without 
the  inconvenience  of  local  draughts,  was  by  building 
the  walls  double  and  by  making  numerous  inlets  of 
such  an  aggregate  area  as  to  admit  of  the  air  coming 
in  without  appreciable  current.  But  in  getting  air 
within  a room  for  ventilation,  there  w’as  always  the 
danger,  on  the  other  hand,  of  persons  getting  cold  there- 
from. In  .order  to  get  in  air  so  as  to  bear  it  without 
inconvenience,  the  current  must  he  reduced  to  not  much 
more  than  a mile  an  hour,  or  1^  feet  per  second.  But 
to  do  that  an  enormous  area  of  inlet  was  required,  which 
it  w’as  nearly  impossible  to  provide.  Captain  Galton, 
in  his  paper,  had  touched  upon  various  njodes  of  obtain- 
ing warmth  in  dwellings.  He  had  spoken  of  the  use  of 
liot  air  Hues,  of  steam  pipes,  of  hot  water  pipes,  of  the 
closed  stoves  of  tlie  Continent,  and  of  open  fire-places 
on  a system  of  which  Captain  Galton  was  the  inventor. 
Even  if  by  careful  construction  proper  ventilation  w-ere 
obtained  along  with  the  closed  stoves,  be  still  believed 
no  Englishman  w'ould  ever  put  up  with  anything  that 
was  not  an  open  fireplace.  Now  there  was  no  reason, 
ns  Captain  Galton  had  shown,  why  the  open  fireplace 
should  he  the  wasteful  thing  it  was.  Captain  Galton 
had  shown  how  the  outgoing  heated  air  could  be  made 
use  of,  instead  of  being  wasted  up  the  chimney,  and  ho 
thought  that  Captain  Galton  by  having  taken  our  cheer- 
ful open  fire  out  of  the  category  of  wasteful  heating 
implements,  had  become  a jjublic  benefactor.  Mr. 
Bramwell  then  proceeded  to  describe  the  system  by 
which  Captain  Galton,  attained  the  object  in  view.  By 
Captain  Gabon’s  invention,  not  only  was  fuel  econo- 
mised, hut  full  ventilation  was  obtained,  and  thus  there 
was  a full  supply  of  air  to  the  fire,  and  the  horribel 
nuisance  of  a smoky  chimney  was  got  rid  of.  There 
v7as  one  position  taken  up  by  Captain  Galton  which  he 
could  not  follow.  Ho  understood  Captain  Galton  to 
say  in  effect  that  warming  by  steam  pipes  must 
of  necessity  he  more  wasteful  of  fuel  than  warming  by 
hot  water,  because  when  water  was  heated  to  the  boiling 
point  onl}',  the  products  of  combustion  might  escape  at 
only  a few  degrees  above  the  temperature  of  the  water 
itself,  but  that  when  the  heating  was  carried  only  a 
a few  degrees  higher,  viz,,  to  just  above  the  boiling 
point,  so  that  steam  was  produced,  the  temperature  of  the 
escaping  pr  oducts  of  combustion  must  at  once  he  raised 
by  some  200  or  300  degree, s.  lie  (Mr.  Bramwell)  could 
net  concur  in  these  statements ; he  did  not  see  any  rea- 
son why  the  escaping  gases  should  not  he  as  near  to  the 
temperature  of  the  w'ater  within  the  boiler  when  steam 
was  being  generated  from  it,  as  when  steam  was  not 
being  generated.  Exper  iments  made  with  engines,  tried 
at  the  Eoyal  Agricultural  Shov/at  Cardiff,  had  borne  out 
these  views,  and  moreover  it  had  been  proved  that  a 
given  .amount  of  heat-conducting  surface  could  transmit 
from  two  to  three  times  the  number  of  units  of  heat 
when  ebullition  commenced,  that  it  could  transmit  before 
ehrrllition  had  been  set  up,  and  thus  in  anj'  particular 
boiler  the  effective  ratio  between  the  absorbing  surface 
and  the  amount  of  heat-producing  power  of  the  grate 
was  increased  when  steam  was  raised,  and  thrrs  the  effect 
of  setting  up  ebullition  ought  to  be  a reduction  in  tem- 
peratirre. 

Mr.  Edwards  quite  agreed  with  Mr.  Bramwell,  that  in 
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this  countr}'  open  fireplaces  would  never  he  given  up, 
and  that  Captain  Gallon  was  doing  great  service  in 
agitating  the  question,  because  the  public  mind  would  see 
what  he  was  doing,  and  would,  no  doubt,  take  the  sub- 
ject up.  His  (Mr.  Edwards’)  firm  had  manufactured  a 
smoke-consuming  apparatus  for  some  years,  which  he  was 
prepared  to  say  was  decidedly  the  most  economical  and 
the  most  efficient  kitchener  th.at  he  had  ever  been 
acquainted  with ; but  they  had  been  obliged  to  discontinue 
the  use  of  it  or  to  recommend  it  in  consequence  of  the 
cooks  not  understanding  it.  Unless  cooks  were  taught 
.and  made  to  understand  the  system  of  economising  fuel, 
they  would  never  get  a smoke-consuming  kitchener  to  be 
a great  success.  If  that  were  done,  the  kitcheners  might 
be  used,  thus  saving  a great  quantity  of  fuel  and  the 
necessity  of  sweeping  the  chiniueys,  for  the  chimney 
would  go  three  or  four  years  without  aii}^  sweeping  at  all. 
In  reference  to  Count  liumford’s  hot-plate,  when  that 
was  introduced  the  principle  of  conveying  steam  from 
boilers  for  purposes  of  cooking  was  not  understood,  and 
though  the  principle  which  he  introduced  was  very  sound 
indeed  (and  he  had  a high  respect  for  the  memory  of 
Count  liurnford,  for  he  did  so  much  good  in  his  day),  yet 
he  was  afraid  those  principles  were  not  adapted  for 
present  wants,  in  consequence  of  our  being  .able  to  accom- 
plish so  much  by  the  use  of  steam,  which  economises  t’ne 
fuel.  He  believed  the  time  was  coming  when  everyone 
intere.sted  in  the  question  would  have  an  opportunity  of 
submitting  the  best  cooking  apparatus  and  grates  for  in- 
spection, and  of  showing  what  could  be  done  in  that 
respect,  and  that  would  bo  the  best  time  for  testing  the 
most  efficient  of  the  various  experiments  and  of  ascertain- 
ing what  could  be  done.  As  to  what  Captain  Galtonhad 
said  respecting  the  heating  of  hot-water  for  kitcheners, 
he  w.is  glad  to  be  able  to  say,  from  long  e.xperience,  that 
that  could  be  done  at  n very  small  expense  indeed. 

Mr.  Robert  Eawlinson,  C.B.,  made  a few  practical 
remarks  on  grates  as  they  are  .and  as  they  ought  to  bo. 
Grates  as  they  are,  in  19  out  of  21)  instances,  were  simply 
the  worst  possible  forms  that  could  ho  made  for  the  pur- 
pose of  warming  a room  economically  without  giving 
smoke.  The  very  means  adopted  to  compel  a draught 
up  a chimney  were  the  very  forms  which  ought  not  to 
be  adopted,  because  they  narrowed  the  entrance — they 
radiated  the  sides  of  the  grate  and  they  projected  the 
bars,  so  that  there  must  be  a current  out  of  the  room  to 
bend  the  flame  at  an  angle  of  >1-5  to  get  it  up  the  chim- 
ney. The  perfection  of  a grate  was  when  the  sides  were 
placed  at  an  angle  of  45,  the  back  rising  vertically, 
slightly  leaning  forward,  and  the  front  plate  of  the 
chimney  a semicircular  top  with  the  front  bars  of  the  grate 
in  a vertical  line  with  the  throat  of  the  chimnej^,  so  that 
the  smoke  .and  the  flame  might  rise  quietly  up  the 
chimney,  and  the  heat  be  radiated  from  the  two  sides  and 
from  the  back.  Then  there  was  a very  simple  method 
of  economising  fuel  which  had  been  practised  some  25 
years  ago,  and  consisted  in  closing  the  bottom  bars 
ot  the  grate,  by  laying  in  the  coals  and  making  the  fire 
on  the  top,  compelling  it  to  bum  downwards.  He  had 
over  and  over  again  had  a drawing-room  fire  lit  in  this 
waj%  and  the  fire  which  had  been  lighted  at  10  o’clock 
in  the  morning,  and  had  not  received  an  atom  of  fresh 
fuel  during  t’ne  day,  was  a good  lire  at  11  o’clock  at  night. 
That  sj'stem  of  economising  fuel  had,  however,  not  been 
much  used,  and  indeed  had  been  almost  abandoned,  be- 
cause it  was  impossible  to  get  servants  to  light  the  fire 
I in  that  way.  Then  another  method  was  by  closing  the 
bottom  portion  ot  the  grate  with  a thin  sheet  of  iron,  the 
[ fire  being  made  in  the  ordinary  way.  He  had  been  told 
( by  one  or  two  ladies  that  this  made  a dead  fire,  and  that 
/ they  could  not  keep  the  fire  cheerful  and  comfortable. 

; But  he  thought  what  he  could  do  others  might  do,  and 
1 certainly  the'fires  in  his  house  were  as  bright  and  cheer- 
1 ful  and  as  comfortable  as  in  any  house  in  London.  There 
I reall}'  was  no  difficulty  whatever  in  it.  The  philosophy 
of  the  matter  he  assumed  to  be,  that  with  the  open 
1 bottom  permitting  the  oxygen  to  come  in  underneath  and 


through  theflue,  and  combining  rapidly  with  thecarbon  it 
carried  it  away  before  it  could  give  out  or  radiate  into 
the  room  the  heat  that  was  generated.  And  if  the  current 
was  stopped  it  w'as  reduced,  and  the  life  of  the  fuel  was 
prolonged,  for,  practically  speaking,  a fire  with  the 
bottom  closed,  in  an  ordinary  house  grate,  would  con- 
sume something  like  half  tlie  coal  the  same  grate  would 
do  if  the  bottom  were  open.  But  19  out  of  20  grates 
would  not  enable  this  to  be  done,  because  their  form  was 
so  bad,  and  the  current  necessary  to  force  the  flame  and 
smoke  up  the  chimney  would  he  stopped.  He  then  pi-o- 
ceeded  to  show  by  illustration  what  he  considered  the- 
best  form  of  grate.  Speaking  of  smoky  chimneys,  be 
said  there  were  many  reasons  why  a fire  smoked,  and 
the  true  reined}'-  was  to  have  the  front  bars  so  arranged 
that  they  were  within  the  breast  of  the  fire.  Then 
rooms  smoked  because  they  were  made  air  tight ; for  to 
such  a pitch  of  perfection  had  house-building  come  that 
the  entrance  ot  air  -was  absolutely  precluded.  There 
must  be  a certain  amount  of  air  to  feed  the  fire,  and  if  it 
could  not  get  in  in  any  other  way  there  would  be  a back 
draught  down  the  chimney  and  that  would  cause  the 
chimney  to  smoke.  He  had  sometimes  cured  a smoky 
chimney  by  removing  the  wood  over  the  lintel  of  the 
door  fur  about  one  inch  in  width,  and  so  admitting  air. 
Another  cause  of  chimney-smoking  arose  from  the  abomi- 
nable form  in  which  chimneys  were  made.  The  smoke 
ascending  up  the  chimney  only  required  a very  small 
outlet  indeed,  and  not  the  large  flues  which  -were  gene- 
rally made,  and  on  which  those  cowls  whiefi  so  disfigured 
London  had  to  be  placed.  Many  houses  in  London 
were  built  without  chimney  pots.  Marlborough  House- 
was  an  instance  of  this,  so  was  the  War  Office  and  a 
portion  of  the  Treasury  Buildings.  Somerset  House- 
and  very  many  private  houses  were  so  constructed  now. 
He  concluded  by  describing  the  principle  on  which 
chimneys  ought  to  be  constructed. 

Mr.  Bartley  described  .an  invention  of  his  own.  In 
it  a pass-age  is  provided,  by  which,  as  in  the  ordinar}^ 
arr.angements  of  register  fireplaces,  the  smoke  and  pro- 
ducts of  combustion,  together  with  all  the  cooled  air, 
may  pass  direct  to  the  chimney.  That  passage  is  formed 
to  be  closed,  and  a separate  passage  in  front  of  it  is 
provided  by  which  the  smoke,  &c.,  will  then  he  imme- 
diately conducted  to  a channel  formed  for  the  purpose 
down  the  inside  of  one  front  side  plate  of  the  fireplace, 
and  thence  by  a channel  or  channels  formed  in  or  upon 
the  hearth  to  the  inside  of  the  opposite  front  side  plate, 
and  thence  to  the  chimney.  When  the  fire  is  lighted 
the  ordinary  register  is  left  open,  and  directly  the 
draught  has  set  in  up  the  chimney  this  is  closed.  The 
heated  column  of  air  in  the  chimney  has  a tendency  to 
ascend,  and,  in  so  doing,  tends  to  produce  a vacuum 
over  the  fireplace  ; and  as  the  fireplace  is  carefully  fixed 
with  cement  into  the  chimney-piece,  the  only  way  in 
which  this  can  be  supplied  is  by  drawing  the  smoke 
and  products  of  combustion  down  the  side  flue,  across 
the  hearth  and  up  the  other  side.  In  a short  time  all 
these  p;irts  become  heated  and  radiate  the  heat  into  the 
room. 

Mr.  Foi’dred  thought  the  tendency  of  the  paper  and 
of  the  observations  which  had  been  made  were  pointed 
rather  to  the  use  of  fire-grate  manufacturers  and  of 
builders.  The  Times  had  recently  asked  what  was  the 
British  householder  to  do  ? and  hinted  at  the  need  of 
some  simple  remedy  immediately  applicable  to  meet  the 
present  state  of  things.  He  thought  the  great  error  of 
fire  grates  was  in  their  construction, — in  their  being  too 
capacious.  The  amount  of  fuel  was  unnecessarily  large 
for  the  purpose  it  had  to  fulfil.  He  thought  by  the- 
.adoption  of  the  plan  he  would  suggest,  a sa-ving  at  once, 
even  to  the  extent  of  two-thirds,  would  he  effected. 
What  was  wanted  was  simply  surface.  It  was  simply 
the  radiation  for  about  three  inches  of  the  surface  of 
each  fire  that  really  passed  into  the  room.  The  great 
mass  of  fuel  in  the  fireplaces  did  not  benefit  the  room 
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at  all, — the  heat  either  went  up  the  chimney  or  disap- 
peared in  some  shape,  without  affording  any  benefit.  To 
remedy  this  was  the  great  need.  As  to  filling  up  the 
bottom  of  the  grate  with  a plate,  there  were  two  ob- 
jections to  it,  one  of  which,  and  the  most  potent  of 
all,  had  been  mentioned, — that  if  anything  was  sug- 
gested giving  servants  any  extra  trouble,  or  more 
dirt  or  annoyance  in  any  way,  it  would  not  be  carried 
out.  It  the  back  of  the  fireplace  was  filled  up  with 
fire  clay  it  could  scarcely  be  imagined  to  what  an  extent 
the  fireplace  might  be  reduced.  In  a room  very 
nearly  the  capacity  mentioned  by  Captain  Galton, 
measuring  20  feet  by  14,  in  the  ordinary  fire  grate, 
measured  from  the  front  to  the  back,  there  was  a depth 
of  9 inches.  That  could  be  reduced  instantly  to  5 
inches  in  the  widest  part,  and  it  might  be  curved  off  so 
as  to  be  nothing  at  the  sides,  and  there  would  be  amply 
sufficient  surface  for  all  purposes  in  a properly  curved 
back  of  fire  clay,  which  would  reduce  the  consumption 
of  coals  one-half,  and  always  give  a cheerful  fire.  In  the 
ordinary  grates  the  fire  falls  away,  but  with  a back  of  fire 
clay  it  was  supported,  and  gave  out  more  heat.  These 
fire  clay  backs  could  easily  be  fitted  up  and  at  a very 
small  cost,  in  every  grate,  and  it  was  astonishing  the 
small  amount  of  coal  which  was  consumed,  and  what  a 
good  fire  could  always  be  kept  up.  This  principle  had 
not  been  sufficiently  brought  under  the  notice  of  grate 
manufacturers.  In  the  Report  of  a Eoyal  Commission, 
which  w'as  appointed  in  1866  to  investigate  this  sub- 
ject, the  whole  of  the  recommendations  of  the  Commis- 
sioners seemed  to  culminate  in  the  important  remark, 
“ A good  frontage  of  fire  surface  should  be  exposed.” 

Mr.  Copperthwaite  gave  an  account  of  an  experiment 
which  he  had  tried  in  a small  apartment  consisting  of 
four  rooms,  where  the  windows  were  all  made  of  cast- 
iron,  and  external  air  excluded,  the  admission  of  air  to 
feed  the  fire  being  by  means  of  a tube  of  four  inches  in 
diameter  behind  the  principal  fire  in  the  apartment,  and 
thus  the  heat  from  one  fire  was  made  sufficient  to  heat 
the  whole  cottage. 

Mr.  George  Lamport  advocated  the  collection  of  the 
various  gaslights  in  a room  in  a gaselier,  and  otherwise 
into  an  ordinary  sunlight,  with  a wide  flue  pipe  for  venti- 
lation, and  the  carrying  up  of  the  pipe,  by  a coil  or  other 
means,  in  order  to  rob  the  heated  air  of  some  of  its  caloric. 
By  this  means  it  was  hoped  to  obtain  three  advantages — 
the  ventilation  of  the  lower  room,  the  lighting  of  it,  and 
the  warming  of  an  upper  room,  a bedroom  or  other. 
He  also  thought  that  the  use  of  coke  in  kitchen  ranges 
would  be  a most  important  item  in  the  saving  of 
domestic  fuel,  as  the  heat  from  coke  was  quite  as  great 
or  more  than  the  lavish  and  imperfect  combustion  from 
coal  would  give  in  an  English  range.  Captain  Galton’s 
invention  was  simply  an  arrangement  for  a stove  which, 
in  some  cases,  might,  with  greater  economy,  be  brought 
a little  further  forward  into  the  apartment.  The  ad- 
vantages arising  from  it  were,  that  he  could  diffuse  the 
heat  and  disperse  it  in  a different  way.  But  he  joined 
issue  with  Captain  Galton  there,  and  said  there  was  no 
eoonomj’  whatever  in  a house  from  heating  the  air 
behind  and  throwing  it  into  the  room  ; and  a remark 
wdiich  Captain  Galton  made  himself  he  felt  justified  this 
criticism.  It  was  in  reference  to  the  baker’s  oven — that 
the  heat  w'ss  absorbed  by  the  brickwork  and  afterwards 
given  out.  Now,  he  maintained  that  the  brickwork  at 
the  back  of  his  fire  absorbed  the  heat  and  gave  it  out 
into  the  house  without  any  loss  whatever.  His  own 
house  had  every  fire  in  the  interior  wall,  and  they  had 
a radiation  of  heat  always  sufficient  to  warm  the  room. 
Captain  Galton’s  arrangement  was  only  an  open  stove 
pushed  into  the  fireplace,  instead  of  which,  if  the  fire 
were  brought  out  further,  he  might  obtain  greater  heat 

The  Chairman,  in  concluding  the  discussion,  said  that 
his  colleague  of  the  Institut,  General  Morin,  the  presi- 
dent of  the  Conservatoire  des  Arts  et  Metiers,  was  re- 
garded as  the  foremost  authority  on  warming  and  venti- 


lation in  France  or  Europe.  He  had  experimented  on  the 
subject  more,  perhaps,  than  any  one  else,  and  his  book 
was  held  to  be  a standard  work  on  the  subject.  The 
General  regarded  Captain  Galton’s  ventilating  chimney 
as  the  foremost  contribution  to  this  branch  of  sanitary 
science  in  our  time,  and  had  proved  experimentally  that 
a saving  of  more  than  two-fifths  of  the  chimney  heat  now 
wasted,  and  a more  equable  warmth  throughout  a room, 
was  obtainable  by  it.  In  a cottage  of  his  own,  and  in 
others,  he  (the  Chairman)  had  seen  very  satisfactory  re- 
sults obtained  by  it.  But  the  difficulties  described  bv 
Blr.  Bartley,  of  applying  the  principle  in  the  form  used 
by  Captain  Galton,  had  led  Mons.  Joly,  the  author  of  one 
of  the  most  able  works  on  warming  and  ventilation  that 
had  lately  been  produced,  to  experiment  on  the  subject, 
and  he  had  succeeded  in  producing  an  open  fireplace,  with 
a circulation  of  heat,  that  warmed  a considerable  amount 
of  surface,  which  surface  warmed  a current  of  air,  fresh  air 
brought  into  the  room  to  be  discharged  afterwards  as  viti- 
ated air  through  the  chimney  as  in  Captain  Galton’s 
method.  Mons.  Joly  stated  that  it  had  been  proved  experi- 
mentally that  the  air  warmed  by  the  new  grate,  which  was 
advanced  into  the  room,  ascended  to  the  ceiling  and  circu- 
lated in  the  same  manner.  It  was  to  be  hoped  that  we 
should  have  plans  and  working  specimensof  the  improve- 
ment soon  displayed  here.  But  he  trusted  that  M.  Joly 
would  be  able  to  effect  his  warming  with  earthenware 
surfaces  instead  of  with  iron  surfaces,  which  produced 
different  and  sometimes  injurious  results  with  the  san;e 
heats.  He  (the  Chairman)  had  conceived  an  introduction  of 
the  Chinese  method  of  floor- warming,  which  was  in  prin- 
ciple the  same  as  the  Roman  method  of  floor-warming, 
which  wasalso  successful.  There  was  no  method  of  apply- 
ing heat  so  economically  as  applying  it  to  the  feet,  for  if 
the  feet  were  kept  warmed  a colder  air  might  be  breathed . 
It  w'as  peculiarly  applicable  to  schools  and  to  workshops, 
and  to  places  of  sedentary  occupations.  It  had  been  lately’ 
successfully  applied  to  military  hospitals  in  Paris  and  in 
America,  not  in  opposition  to  the  ventilating  (/hiinney’, 
but  in  combination  with  it.  He  had  not  seen  the  experi- 
ment described  by  Captain  Galton,  but  he  had  been  in- 
formed that  the  floor  was  heated  to  an  extent  which  made 
it  disagreeable  to  stand  upon.  'Phis  was  decisive  that  the 
floor  was  ill-constructed,  or  ill-used,  for  it  should,  if 
properly  used,  be  only  warmed  to  an  extent  not  to  feel 
cold  and  to  give  the  mildest  diffused  warmth.  The  ex- 
perience of  its  superior  economy  was  decisive  in  China, 
for  it  was  used  where  there  was  no  coal,  and  where  they' 
were  compelled  to  economise  the  use  of  any  scraps  of  fuel 
they  could  get.  He  concluded  by  moving  a vote  of  thanks 
to  Captain  Galton,  which  was  passed  by  acclamation. 

Captain  Galton,  in  reply,  said  with  reference  to  Mr. 
Bram  well’s  remarks  on  the  temperature  of  the  gas  in  the 
chimney,  the  experiments  he  relied  on  were  those  he 
made  some  years  ago.  No  doubt  there  was  great  diffi- 
culty in  observing  the  high  temperature  in  the  flues 
without  a pyrometer  like  Siemens’.  He  had  relied,  as 
he  said,  partly  on  his  own  experiments  and  partly’  on 
the  experiments  made  by  the  commission  on  coal,  in 
which  almost  every  case  of  evaporation  of  water  the 
temperatures  were  given,  and  the  flues  were  heated  350° 
and  400°.  With  respect  to  the  gentleman  who  said  the 
same  amount  of  economy  would  be  obtained  through  a 
fire-place  brought  forward  into  the  room  that  was  ob- 
tained for  his  ventilating  fire-place,  he  would  observe 
that  if  the  fireplace  was  brought  into  the  room  there 
was  still  the  element  of  cooling  down,  from  the  introduc- 
tion of  cold  air  brought  into  the  room  to  replace  that 
which  was  carried  up  the  chimney.  But  if  that  gentle- 
man had  tried  the  temperature  of  the  gases  as  they’ 
passed  out  of  the  top  of  the  chimney,  as  he  had,  he  would 
have  found  that  a considerable  amount  of  heat  was 
carried  up  beyond  the  brick-work.  In  a London  house 
almost  every  fireplace  would  warm  one’s  neighbour's 
house,  but  not  one’s  own.  The  fact  of  the  gases 
passing  out  from  the  top  of  the  chimney  at  a very  high 
temperature  was  his  answer  to  the  objection.  In  his 
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invention  the  ohjeet  was  to  cause  it  to  pass  out  at  a 
lower  temperature  by  abstracting  a good  deal  of  heat. 
He  agreed  with  Mr.  Fordred  that  one  simple  mode  of 
economising  fuel  was  to  put  into  a fireplace  some  fire- 
clay, for  that  radiates  the  heat  out  into  the  room. 


COMMITTEE  ON  THE  MEANS  OF  PKOTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRAriON. 

Tlie  following  'evidence  was  given  by  Mr.  J. 
Quick,  C.E.,  engineer  to  the  Soutliwark  and 
Vauxhall  and  the  Grand  Junction  Water  Com- 
panies, before  the  Committee. 

Q- — A good  (leal  of  the  waste  now  is  owing  to  the 
intermittent  system  ? 

A. — Yes.  They  leave  everything  open  to  receive  all 
the  supply  of  water  that  can  come  on. 

Q. — You  think,  then,  that,  given  good  fittings,  there 
would  he  less  waste  on  the  constant  system  than  on  the 
intermittent  sj'stem  ? 

A. — Yes;  good  fittings  and  waste-prevcntei’s  to  the 
water-closets,  otherwise  persons  will  leave  the  valve  up, 
and  there  will  be  a constant  w'aste. 

Q. — You  do  not  attach  importance  to  the  waste-pre- 
venters otherwise  than  in  the  water-closets  ? 

A.— No. 

Q. — Are  the  water  compani(»s  in  a position  to  be  able 
to  give  a constant  supply  of  water  ? 

A. — As  far  as  the  trunk  mains  go  ; hut  it  would 
he  necessary  to  separate  the  higher  portions  of  the 
district  from  the  lower.  You  recpiire  to  maintain  the 
pressure  to  the  houses  on  the  rising  ground,  and  if  there 
were  several  thousand  houses  on  a low  level,  they  would 
take  all  the  water  away  unless  there  were  a separate 
main.  That  is  one  of  the  things  which  the  companies 
are  now  doing. 

Q. — The  pressure  is  obtained  by  pumping  the  water 
to  a certain  height,  when  it  flows  l>y  its  own  gravity'  ? 

A. — Yes. 

Q- — So  that  under  a high-pressure  system  you  have  to 
be  constantly  pumping  the  water  up.  You  would  form 
a reservoir  above  the  level  of  the  houses  ? 

A. — That  is  one  plan  ; or  pump  it  up  a stand-pipe, 
and  maintain  it  there  by  constant  pumping. 
ii  Q. — If  the  high-pressure  system  were  the  general 

f rule  you  would  require  large  reservoirs  in  the  outskirts 
ji  on  high  ground,  from  which  the  water  would  flow  by  its 
']  own  weight  ? 

I A. — Yes. 

! Q. — While  there  are  separate  companies  each  would 
i have  to  make  its  own  arrangements,  and  thus  much  ex- 
' peiidituie  would  be  incurred,  which,  under  a consolidated 
I system,  would  he  unnecessary', 
i A. — Certainly. 

I Q' — At  the  time  the  offer  by  the  General  Board  of 

! Health  was  contemplated,  the  capital  required,  in  round 
numbers,  was  about  £6,00(',000.  Since  then  it  has  been 
I raised  to  £9,000.000  or  £10,000,000.  Would  it  he  too 
I much  to  say  that  about  £2,000,000  of  that  might  have 
I been  saved  on  a general  system  ? 

i A. — There  is  no  doubt  a vast  amount  of  it  might  have 
been  saved  ; as,  for  instance,  the  23  miles  of  pipe  laid 
li  down  from  the  east  of  London  to  Sunbury.  The 
! Chelsea  Company  are  now  proposing  to  extend  their 
■I  works  separately'  to  Thames  Ditton,  under  a general 
I system  that  would  have  been  unnecessary,  because  the 
, Lambeth  Company  went  up  there  to  the  same  spot  only 
; last  year,  and  the  two  companies  might  have  joined  in 
'I  making  one  culvert. 

''  Q- — That  is  an  e.xample  of  what  must  happen  to  the 

I separate  companies  in  other  districts,  leading  to  like 
1 waste  ? 

A. — Certainly  ; particularly  in  trunk  mains  and 
reservoirs. 


<2-— In  case  of  a constant  water  supply,  do  you  propose 
to  dispense  with  cisterns  altogether  ? 

A. — No;  certainly  not.  We  should  maintain  the 
present  cisterns,  but  should  not  place  them  in  new 
houses,  unless  required  by  the  owner,  as  there  is  no 
necessity  for  it.  It  would  be  simply  a matter  of  con- 
venience for  the  house. 

Q. — Is  there  any  truth  in  the  statement  that  under  a 
constant-supply'  system  there  would  be  a danger  of  the 
pipes  bursting  in  ca.se  of  frost,  and  flooding  the  houses  ? 

.4.— I do  not  think  so,  because  the  pipes  should  ho  put 
below  the  influence  of  the  frost,  and  in  case  of  severe 
weather  the  water  should  he  turned  off  at  night. 

Q. — Every  house  should  ho  provided  with  a stop-cock 
to  turn  off  its  own  supply'  ? 

A.— Yes. 

Q. — Can  you  give  any  opinion  as  to  the  whole  of  the 
companies  being  willing  to  hand  over  their  works  to  the 
government  on  receiving  reasonable  compensation  f 

A. — I think  some  of  the  companies  would  he  willing 
to  entertain  such  a proposal,  if  three  years’  average 
dividend  was  taken,  and  some  such  stock  as  the  Metro- 
politan Stock  given  to  the  shareholders,  equivalent  to 
the  amount  they'  now  receive  in  dividend. 

Q. — That  is  to  say',  security  for  the  existing  dividends? 

A. — Yes. 

Q. — What  might  he  the  jmobahle  or  possible  expense 
of  uniting  the  trunk  mains  of  the  eight  companies,  so 
as  to  enable  the  supply  of  the  metropolis  to  be  brought 
to  bear,  as  suggested,  on  any'  point  to  arrest  conflagra- 
tion ? 

A. — I cannot  answer  at  once,  hut  I have  a confident 
belief  that  it  might  he  done  at  an  expense  under  one 
thousand  pounds  certainly — possibly'  much  less. 

Q. — As  a rule,  does  it  pay'  to  take  up  mains  after  they 
are  once  put  down  ? 

A. — Not  4 or  5 inch  mains  ; it  w'ould  9 or  12  inch. 

Q. — What  is  the  life  of  a main  ? 

A. — We  have  had  some  mains  down  for  60  years,  and 
they'  arc  just  as  good  as  ever  ; in  fact,  they  seem  to 
improve ; the  iron  seems  tougher  than  the  new  pipes. 

Q. — Will  you  explain  how  y'ou  expect  the  saving  of 
£100,000  a year  which  you  mentioned  would  bo  accom- 
plished by  a consolidation  of  the  difi'erent  companies  ? 

A. — In  a variety  of  w'ay'S — office  expenses,  engineers,, 
solicitors,  directors,  secretaries,  clerks,  consolidation  of 
works,  turncocks  going  over  each  other’s  districts,  taxes, 
and  all  sorts  of  things.  Then  there  would  be  a gre.at 
reduction  in  the  quantity  of  water,  reqiriring  less  pump- 
ing, which,  at  the  present  price  of  coal,  is  of  great- 
importance. 

Q. — It  would  not  he  possible  generally'  in  London  to 
obtain  sutlicitmt  pressure  from  the  hydrants  to  dispense 
with  fire  engines  ? 

A. — It  depends  in  a great  measure  on  the  size  of  the 
pipes.  There  are  several  miles  of  pipe  in  London  where 
y'Ou  can  get  a jet  100  feet  high. 

Q. — Would  it  be  possible  in  many  parts  of  the  South- 
wark and  \ auxhall  distiict  to  dispense  with  fire  engines 
if  you  had  hydrants  and  a constant  supply  ? 

A. — In  th(a  Borough  High-street  and  Tooley-street, 
and  some  of  the  main  streets  it  would  he  so. 

Q. — And  in  the  Grand  Junction  district  ? 

A. — 'The  same  thing  applies  wherever  the  leading 
mains  are  laid.  In  all  other  places  fire  engines  would 
still  he  needed. 

Q. — How  many  fire-plugs  are  there  in  London  ? 

A.— 70,000  or  S'), 000. 

Q. — You  consider  that  hydrants  would  be  a groat 
improvement  upon  the  plugs  ? 

A. — Yes;  the  only  obstacle  to  their  introduction  is- 
the  cost. 

Q. — Assuming  this  matter  to  he  taken  charge  of  by 
the  government,  would  it  not  be  necessary'  for  them  to 
have  the  control  over  the  means  of  removing  the  waste 
water  to  prev'ent  damp,  kc.  ? 

A. — It  is  equally  desirable  that  there  should  he  ade- 
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quate  means  of  taking  tke  water  out  as  of  taking  it  in. 
Many  poor  people  are  put  to  dreadful  inconvenience 
from  having  too  much  water  in  their  houses. 

Q. — Are  you  prepared  with  any  suggestion  for  any 
mechanical  means  which  could  be  adopted  for  supplying 
small  householders  with  a constant  supply  of  water, 
without  occasioning  waste  to  the  companies,  and  with- 
out allowing  the  householder  to  be  annoyed  by  too 
strong  a supply  on  any  particular  occasion  ? 

A. — I made  a suggestion  some  years  back  of  this  kind — 
Assuming  there  to  be  a row  of  20  houses  of  the  same 
altitude,  to  put  a cistern  on  the  first  house,  and  carry  a 
service  pipe  up  from  the  company’s  main  to  the  cistern 
with  an  ordinary  ball-cock,  then  to  take  a pipe  from  the 
cistern  to  the  main  beyond  the  stop-cock  of  the  company, 
so  as  to  keep  the  main  charged  from  the  cistern  with  a 
pressure  only  equal  to  the  height  of  the  cistern.  If  this 
were  carried  out,  there  would  be  nothing  more  required 
than  a draw-tap  on  the  service  pipe  in  each  house  to 
afford  the  supply,  and  as  the  cistern  would  be  charged 
from  the  water  company’s  main,  there  would  be  little  or 
no  waste,  and  no  undue  pressure  thrown  on  the  lead 
pipes  and  fittings. 

Q. — You  before  stated  that  whenever  a fire  occurred, 
and  the  water  was  put  on  full  force,  many  persons  turned 
on  their  cocks  in  order  to  prevent  the  pipes  bursting  ? 

A. — Yes,  they  let  them  run,  to  prevent  the  pipes  being 
■damaged  by  the  extra  pressure. 

Q. — Could  not  they  then  have  a constant  supply  with- 
out altering  the  present  fittings  ? 

A. — No,  the  fittings  are  in  such  an  imperfect  state 
that  it  would  be  absolutely  necessary  to  make  an  altera- 
tion in  almost  every  case.  In  the  first  place  there  is 
nearly  a total  absence  of  taps  in  the  poor  districts,  and 
the  pipes  arc  so  very  defective  that  a certain  sum  must 
be  expended  on  the  fittings,  and  th;it  is  one  of  the  great 
difficulties  to  be  overcome. 

Q. — AYu  have  the  power  now  of  doing  it  at  their  own 
expense,  but  you  are  of  opinion  that  it  is  in  fact 
impracticable  ? 

-1. — I do  not  think  it  could  be  done  in  poor  neigh- 
bourhoods like  Kent-street,  Borough,  which  is  one  of  the 
worst  class  of  streets  ; and  to  begin  to  do  anything  there, 
unless  under  some  public  authority,  would  be  almost  an 
impossilility. 

Q. — It  has  been  stated  that  the  actual  cost  of  putting 
on  a constant  supplj-  in  Wolverhampton  did  not  amount 
to  more  than  sixpence  per  head  of  the  population,  and 
considering  all  things  it  might  be  done  for  about  two 
shillings  per  head.  Y’ou  cannot  hold  out  any  prospect 
of  similar  economy  in  London  ? 

A. — No  ; I think  that  was  done  under  peculiar  cir- 
cumstances. Very  few'  houses  at  that  time  were  supplied, 
and  I think  the  calculation  must  have  been  taken  on  the 
■entire  population,  as  the  w'ater  was  not  supplied  to  more 
than  700  or  800  houses. 

Q. — Do  j'ou  think  the  cost  of  enforcing  the  constant 
■supply  should  fall  on  the  landlord  and  not  on  the  tenant? 
A. — It  depends  on  how  the  property  is  held. 

Q. — A'ou  mean  that  many  persons  have  only  the  re- 
mainder of  a lease  of  four  or  five  years  ? 

A. — A'es,  that  is  very  commonly  the  case  in  London. 
There  are  many  pieople  who  have  two  or  three  or  more 
houses,  bringing  in  a few  pounds  a year,  and  it  is  almost 
impossible  to  get  them  to  make  any  outlay  on  the  j)ro- 
pei-ty — in  fact,  they  have  not  the  money  to  do  so. 

Q.  — Arc  not  the  companies  at  an  extra  expense  in 
laying  the  water  from  the  mains  into  the  houses  de  novo 
on  account  of  the  paving  expenses  ? 

A. — A'es  ; the  paving  is  a very  serious  item,  and  un- 
fortunately the  companies  are  called  upon  to  pay  two  or 
three  times  as  much  as  the  work  is  contracted  for  in  the 
same  district.  That  is  to  say,  the  paving  commissions 
get  the  work  done  for  less  than  the  companies. 

Q. — If  it  were  put  on  a public  footing,  what  amount 
would  be  saved  under  that  heading,  supposing  it  could 
all  be  done  at  contract  prices  ? 


A. — I cannot  say.  It  would  be  a very  large  sum. 

Q.— How  many  junctions  do  you  make  in  the  year  ? 

A. — The  Grand  Junction  made  4,300  openings  for 
repairs,  alterations,  and  additions,  in  one  year,  and  that  j 
in  a very  small  district.  A’ou  may  probably  take  the 
average,  by  the  whole  of  the  companies,  at  40,000  openings 
per  annum,  some  large  and  some  small,  amounting  to  1 
a very  serious  sum.  The  charge  for  making  good  the 
macadamised  road  is  nearly  the  same  as  for  paving.  I 

Q. — If  the  work  was  done  under  authority,  would  1 
the  saving  of  £20,000  or  £30,000  a year  be  effected  ? 

A. — Something  approaching  it. 

Q. — On  the  whole,  at  every  point,  there  would  be  an 
economy  in  amalgamation,  or  putting  the  water  supply 
on  a public  footing,  as  well  as  an  increase  of  security?  i 
A. — Certainly  ; an  increase  of  economy  in  every 
point  of  view,  as  it  is  impossible  for  the  companies 
separately  to  avoid  a certain  amount  of  wasteful  ex- 
penditure. If  a constant  supply  were  c.arried  out  under 
the  regulations  passed  last  year,  it  could  only  be  done  at 
a very  enormous  outlay. 

Q. — If  you  were  not  connected  with  a company,  and 
had  only  the  general  public  interest  to  consider,  how 
would  you  carry  out  this  charge — by  a local  adminis- 
trative body  or  by  a special  body  ? 

A. — I think  by  a special  body.  t 

Q. — You  think  a special  body  might  take  the  , 
machinery  .and  put  the  parts  together,  and  put  the 
machinery  in  order  and  then  hand  it  over  afterwarris  to 
any  administrative  body  that  the  Government  might 
appoint  for  the  general  government  of  London  ? 

A. — Y'es,  I think  that  is  the  only  course. 

Q.- — One  great  objection  to  the  Metropolitan  Board  of  | 
Works  having  jurisdiction  would  be  that  it  does  not  : 
cover  more  than  halt  the  ground  covered  by  the  com- 
panies’ pipeage  ? 

A. — That  is  so.  I could  point  out  on  the  map  the  exact 
districts  covered  by  the  different  companies,  and  the 
area  embraced  under  the  Metropolitan  Board  of  Works. 

Q. — Do  not  some  of  the  companies  supply  the  water 
beyond  their  parliament.ary  limits  ? 

A.— Yes. 

Q. — For  economy  and  efficiency  are  you  of  opinion 
that  the  whole  matter  must  be  t.aken  up  as  a whole  and 
not  divided  into  separate  districts  ? 

A. — Certainl}'. 

Q, — The  Metropolitan  Board  have  not  the  necessary 
functions  for  carrying  out  a work  of  tbi.s  sort,  have  they  ? 

A. — No,  they  have  no  staff,  or  powers  of  dealing  with 
any  of  the  mains  or  pipes  of  the  companies. 

Q. — The  water  companies  did  not  consider  the  Board 
a very  ineligible  body  to  treat  with  ? 

A. — There  were  great  difficulties  on  account  of  so 
much  of  the  water  companies’  districts  lying  outside  of 
their  boundary. 

Q. — Is  there  not  another  reason  against  the  Board  - 
undertaking  the  work,  that  during  the  last  10  years  it 
has  been  more  abused  than  any  other  public  body  ? 

A. — They  are  not  very  popular  with  the  public,  I '4 
must  say. 

Q — The  present  waste  of  water  may  be  said  to  be 
30  to  40  million  gallons  a day.  Suppose  you  had  to 
supply  that  quantity  de  novo  to  an  outlying  district,  what 
would  that  represent  at  the  usual  cost  of  supply  ? 

A. — A million  and  a half  to  two  millions  sterling.  i 
Q. — Then  it  may  be  said  that  the  waste  now  going  on 
represents  that  amount  of  capital  ? 

A. — I do  not  know  that  you  can  take  it  in  that  way. 
The  saving  to  the  companies  would  be  merely  the  cost  of 
coal  and  engine  stores.  They  would  require  the  same 
staff  and  the  same  sunervision.  I 

Q. — We  understand  there  are  rival  claims  for  this  j 
jurisdiotion  on  the  part  of  tfhe  corporation,  who  came  in  ■ 
and  put  forward  claims  on  behalf  of  the  general  public. 
May  it  not  be  said  that  they  have  the  conservancy  of  all 
the  water  district  from  which  many  of  the  existing  com- 
panies draw  their  supply  ? 
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A. — -The  Thames  Conservancy  extends  as  far  as 
Staines,  and  are  part  of  the  City  authorities.  The  com- 
panies pay  them  now  something  like  £8,000  a year  for 
the  privilege  of  taking  the  water. 

Q. — Has  not  the  corporation  so  managed  their  affairs 
that  if  the  choice  were  with  the  inhabitants  they  would 
rather  side  with  them  than  with  the  Metropolitan  Board 
of  Works  P 

A. — I think  the  public  would  have  much  more  confi- 
dence in  the  City  Corporation  than  in  the  Board  of 
Works. 

Q. — Do  you  think  that  the  public  will  have  to  look, 
before  long,  to  another  source  than  the  Thames  for  the 
water  supply  ? 

A. — I think  that  is  a great  question  ; the  whole  subject 
was  gone  into  veiy  carefully  before  the  Royal  Commis- 
sion, and  it  ended  in  the  Thames  water,  when  properly 
filtered,  being  considered  good  water,  wholesome  and  fit 
for  drinking  and  trade  purposes. 

Q. — In  your  opinion  has  it  improved  or  deteriorated  of 
late  ? 

A. — Improved,  I think,  very  much,  and  when  the 
Upper  Thames  is  made  more  pure,  there  is  no  water 
more  suitable  for  all  purposes.  The  brewers  and  all 
large  consumers  prefer  the  Thames  water.  And  it  does 
not  deteriorate  by  storing. 

Q. — Have  not  many  of  the  brewers  artesian  wells 
down  through  the  chalk  ? 

A. — Mostly  for  refrigerating  purposes,  not  for  brewing. 

Q. — You  have  stated  generally  that  the  metropolis 
being  now  supplied  as  no  other  city  is  or  can  be  supplied 
economicalljL  in  independent  districts,  with  only  the 
power  of  the  district  supplies  to  stay  a great  conflagra- 
tion ; that  there  is,  as  a rule,  only  a third  of  the  mains 
and  services  in  the  whole  metropolis  under  a constant 
supply;  that  there  is  an  accruing  waste  of  water,  equal 
to  the  supply  of  nearly  two  millions  of  additional  popu- 
lation, which  might  be  prevented ; that  there  is  an 
accruing  waste  of  expenditure  in  separate  establish- 
ments of  upwards  of  one  hundred  thousand  per  annum, 
which,  if  it  were  economised  and  skilfully  apjolied, 
might  effect  the  chief  works  immediately  required. 
But  that  there  is  farther  large  waste  impending  on 
works  to  make  each  district  supply  complete  in  itself 
for  the  general  works  for  the  conshint  supply  ; and  that 
there  is,  moreover,  a large  impending  waste  on  the 
individual  consumers  to  be  incurred,  under  the  present 
measure,  which  obliges  them  at  once  to  provide  separate 
internal  fittings  by  immediate  outlays  of  an  aggregate 
extra  expense  of  a million,  or  a million  and  a half.  Now, 
with  these  conditions,  by  what  administrative  means  do 
you  consider  that  security  may  be  obtained,  and  this 
great  waste  prevented  ? 

A. — I consider  that,  the  more  it  is  examined,  the 
more  closelj'  it  will  be  perceived  that  what  is  required 
to  be  done  with  the  least  delay  is  to  unite  the  works  of 
the  separate  districts,  to  make  the  alterations  required  of 
the  mains  and  private  service  pipes,  which  is  a very  special 
engineering  work,  requiring  engineers  practicaliy  con- 
versant with  the  new  system.  This  engineering  work 
would  be  best  done,  and,  indeed,  can  only  be  reasonably 
expected  to  be  done,  speedil}^  and  safely,  by  a special 
commission,  comprising  men  of  science,  who  are  con- 
versant with  the  woi'k.  After  this  had  been  accom- 
plished by  a special  commission  it  might  be  given  over 
to  any  representative  body. 

Q. — Then  to  refer  the  work  to  any  general  represen- 
tative body  in  the  first  instance  would,  it  might  be  said, 
■ be  like  referring  to  them  the  pieces  of  a steam-engine,  of 
> which  they  could  have  no  practical  knowledge,  for  them 
'J  to  put  together  ; and  that  there  would  be,  at  the  best,  a 
I great  loss  of  time  in  getting  them  acquainted  with  it, 
j and  imminent  danger  of  loss  from  mistake,  as  to  the 
choice  of  hands  into  which  it  might  be  put  ? 
r|  A. — Of  necessity  it  would  be  so. 

' Q. — Besides  very  special  engineering  work  required 

I to  put  the  pieces,  or  the  district  works,  together  for  joint 


action  as  one  machine,  it  would  seem,  then,  also  that 
special  technical  or  administrative  service  is  also  re- 
quired, as  that  of  accountants,  to  lay  down  a system  of 
collection,  and  expenditure,  and  account,  and  to  consoli- 
date the  eight  independent  establishments,  for  united 
action,  as  one  piece  of  administration  ? 

A. — Yes;  but  this  has  been  in  part  commenced  by 
Mr.  Stoneham,  the  auditor  appoipted  by  the  Board  of 
Trade.  He  has  simplified  and  consolidated  the  accounts, 
which  are  now  printed  by  the  Board  of  Trade.  The 
next  would  of  course  be  the  reduction  of  the  number  of 
establishments  and  of  officers,  and  the  consolidation  of 
the  collection  and  expenditure,  which  would  be  technical 
work,  to  get  the  administration  in  working  order  as  one 
machine. 

Q. — Two  local  administrative  bodies,  the  Corporation 
of  the  City  of  London  and  the  Metropolitan  Board 
of  Works,  presented  themselves  before  the  Board  of 
Trade  Commission  in  the  position  of  representatives^ 
of  the  population  of  the  metropolis,  or  as  candidates  to 
undertake  the  work.  So  fur  as  you  observed,  did  either 
appear  to  be  aware  of  the  practical  principles  involved, 
such  as  that  for  economy  and  efficiency  and  security  the 
entire  water  supplies  of  all  the  separate  districts  must  be 
united,  and  that  the  aggregate  area  of  these  districts 
went  far  bejmnd  the  area  of  their  jurisdictions,  nearly 
the  double  of  that  of  the  largest  ? 

A. — They  were  certainlj'  unprepared  for  this  position 
when  they  appeared  before  the  Commission,  and  I have 
not  seen  that  the  matter  has  been  yet  made  clear  how 
they  would  handle  the  difficulty.  The  extension  of  the 
jurisdiction  would  no  doubt  be  a matter  of  very  great 
difficulty  for  either  body. 

Q. — Assuming  that  the  work  of  any  provisional 
authority  having  been  completed,  it  were  expedient, 
without  waiting  for  what  has  been  sought  for,  the  con- 
stitution of  a new  general  metropolitan  government,  to 
give  over  the  completed  works  to  either  of  the  existing 
local  representative  authorities,  which  do  you  think 
would  be  preferred,  and  would,  in  your  own  be 

preferable  P 

A. — Of  the  two  most  decidedly ' the  Corporation  of 
the  City  of  London.  It  would  have  the  most  public  con- 
fidence. It  has  an  ancient  jurisdiction  over  the  Thames 
and  its  tributaries  from  Staines,  and,  indeed,  beyond  that, 
from  Oxford  down  to  the  Nore  light.  The  Corporation  has 
also  in  its  chamberlain  and  offices  a more  solid  established 
working  staff.  I would  press,  however,  that  the  imme- 
diate work  to  be  done  would  require  provisionally  the 
undivided  attention  of  a very  special  board. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 

— 

The  offices  of  the  Commissioners  are  at  Upper  Ken- 
sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


Her  Majesty’s  Commissioners  have  decided  that 
school  children,  in  bodies  of  not  less  than  50,  shall  be 
admitted  to  the  International  Exhibition  of  this  year  at 
half  price  on  any  shilling  day.  One  adult  will  be 
allowed  to  accompany  every  twenty  children  at  the  re- 
duced rate.  Tickets  must  be  obtained  at  the  Ticket- 
office,  Royal  Albert  Hall,  two  days  before  the  day  of  the 
visit,  and  paid  for  on  delivery. 


It  is  stated  that  Austria  has  come  to  an  under- 
standing with  the  other  Governments  that  no  decorations  are 
to  be  given  in  connection  with  the  Vienna  Exhibition. 

Extensive  saltpetre  grounds  have  been  discovered 

in  the  great  Atacama  desert. 


380 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  April  i,  1873. 


EXHIBITIONS. 


YIENNA  EXHIBITION,  1873. 

A communication  from  Vienna  in  the  Dehais  says  : — 
“The  rumours  of  a probable  postponement  of  the  opening 
of  the  Exhibition  here  are  entirely  devohi  of  truth. 
Other  re])orts  spread  in  different  quarters  about  the  ex- 
treme dearness  of  living,  the  dearth  of  lodgings,  and  the 
unfavourable  sanitary  conditions  of  the  Austrian  capital 
miglit  indeed,  if  well  founded,  discourage  foreign  visitors. 
The  information  which  we  receive  on  this  subject  are  of 
the  most  reassuring  nature.  The  Austrian  Govern- 
ment and  the  Vienna  Municipality,  which  are  most 
.anxious  to  cnsui'e  the  complete  success  of  the  undertak- 
ing, are  taking  all  po.ssible  measures  to  provide  lai’gely 
for  the  wants  and  conveniences  of  the  expected  guests, 
and  prevent  every  sort  of  imposition.” 

The  Anstralian  colonies  will,  it  is  said,  he  well  repre- 
sented at  Vienn.a,  and  large  consignments  of  goods  are 
now  cu  route  thither.  Victoria  sends  an  ample  display  of 
pastoral  and  agricultural  produce  in  the  shape  of  meats, 
wools,  wines,  fruits,  and  grain,  and  a fine  collection  of 
minerals  and  ores.  T’he  Queensland  court  will  he  con- 
spicuous for  the  series  of  coloured  photographs  taken  by 
the  Agent-General,  which  were  displayed  in  the  Queens- 
land annexe  in  last  year's  International  Exhibition.  A 
huge  block  of  malachite  and  a large  gold  nugget  also 
accomp.any  tho  collection.  New  Zealand  will  he  re- 
presented by  F.  series  of  ores  and  minerals  contributed 
by  the  Mining  Department  of  that  colony  ; also  woods, 
wools,  and  a cabinet  of  the  hones  of  extinct  birds,  osteo- 
logically  restored.  South  Australia  shows  cereals,  wines, 
and  other  produce.  The  whole  of  the  Australian  exhibits 
.are  under  the  charge  of  Mr.  G.  Phillips  Bevan,  F.G.S., 
w^o  has  been  appointed  the  Commissioner  at  Vienna  for 
the  Australian  colonies. 

An  International  Corn  and  Seed  Exhibition  is  to  beheld 
at  Vienna  on  the  4th,  5th,  and  6th  of  August. 

The  following  communication  from  the  Chevalier  de 
Schaeffer,  Deputy  Consul-General  for  Austria  and 
Hungary,  appeared  in  the  daily  papers  of  laat  week  : — 
“ I have  received  the  official  communication  that  the 
Universal  Exhibition  at  Vienna  will  he  opened  on  the 
1st  of  May,  1873,  by  His  Imperial  and  Royal  Majesty  in 
person.  A central  bureau  has  been  established  .at  Vienna, 
Liechtensteinstrasse  No.  9,  where  visitors  will  always 
find  apirtments  at  moderate  terms,  from  2,  4,  6,  to  10 
lioiins  per  diern.” 

A remark-able  specimen  of  bookbinding  from  London 
is  to  be  exhibited  at  the  Exhibition.  It  is  a copy  of  the 
Dole  Bible,  in  two  volumes,  bound  at  a cost  of  more 
than  £300.  The  patterns  are  produced  by  inlays  of 
different  coloured  leather,  in  one  case  sep.arated 
throughout  by  a gold  line,  in  the  other  not  so.  The 
change  on  Uie  colours  produced  by  the  gold  line  is  very 
iriteri'Sting ; it  is  diilioult  to  believe  that  the  colours  arc 
the  same. 

AVe  understand  th.at  it  is  intended  to  take  advantage 
of  the  approai'hing  Intern.ational  Exhiiiition  at  Vienna 
to  convene  a C.mgress  on  the  question  of  patent  rights, 
the  proposal  being  due  to  the  initiative  of  President 
Grant.  Tho  Congress  will  meet  on  the  4th  of  August, 
after  the  juries  have  made  t’neir  aw-anls.  It  will  he 
composed  of  manufacturers,  scientific  men,  political 
economists,  and  other  experts,  and  skilled  workmen. 
Each  Government  will  he  represented  hv  a .special 
deleg'.'ite,  and  must  apply  befoi'C  the  end  of  June  fur 
participation  in  the  Congress.  A committee  will  bo 
appointed  to  prepare  the  materials  for  inquiry.  The 
Directur-Gener.al,  Baron  Schwarz-Seiiborn.  will  open  the 
Cungress,  which  will  then  from  its  own  members  elect  a 
prc-sident  and  a bureau. 


last,  with  reference  to  the  forthcoming  exhibition  at  the 
London  Tavern  of  the  various  inventions  for  saving  life 
at  sea,  Mr.  Walker  stated  that  134  models  had  been  sent 
in,  27  being  those  of  life-belts,  buoys,  and  mattresses, 
11  of  life  rafts,  23  of  lifeboats,  36  of  appliances  for 
lowering  and  detaching  ships’  boats,  2.5  of  signals,  3 of 
rockets  and  mortar  contrivances,  and  9 of  miscellaneous 
articles,  in  .addition  to  46  dra%vings  and  designs.  The 
exhibition  will  lie  opened  on  Easter  Monday,  and  will 
last  until  the  following  Monday.  The  admission  to  it 
on  the  first  day  will  be  by  ticket,  but  on  the  other  clays 
it  will  be  open  to  the  public  without  such  restrictions. 
For  the  conv-enience  of  working  men  three  evenings 
have  been  set  apart,  and  the  exhibition  will  then  be 
open  from  seven  till  ten.  On  the  last  day  (Monday, 
April  21)  it  will  close  at  four  o’clock,  and  iti  the  evening 
it  is  intended,  if  the  Ranger’s  permission  can  he  ob- 
tained, to  make  a trial  on  the  Serpentine  of  the  various 
inventions  for  signalling  at  sea.  It  was  determined  to 
a,sk  his  Royal  Highness  the  Duke  of  Edinhurg’n  to  open 
the  exhibition,  hut  if  he  is  unable  the  duty  will  be  dis- 
charged h)-  the  Lord  Mayor. 


INSTITUTION  OF  NAVAL  ARClHTEOrS. 

The  1873  session  commenced  on  ThursJay-  last,  when 
a meeting  was  held  in  the  theatre  of  the  Society.  'The 
Secretary  read  tho  annual  report  of  the  Council,  and  an 
address  was  delivered  by  Sir  John  Bakingtoii,  Bart., 
hl.B.,  See.  The  meetings  will  bo  continued  to-day  and 
to-morrow. 


PURCHASE  OF  RAILAVAYS  BY  THE  STATE. 

The  meetings  of  the  Statistical  Society  have  recently 
been  occupied  bv  this  important  subject.  On  Tuesday, 
j March  19,  Mr.  K.  B.  BiJdulph  read  a paper,  in  which 
the  question  was  discussed,  before  the  Society.  Referring 
[ to  the  possession  by  the  State  of  the  post-office  and 
! telegraph-office,  he  strongly  advocated  its  acquirement 
of  the  railways  also.  He  pointed  out  the  advantages 
that  would  arise  from  the  entire  system  being  under 
one  management  and  one  control,  and  showed  that  a 
uniform  scale  of  fares  for  passengers  and  goods  might 
he  adopted,  while  extensions  into  poorly-populated 
i districts,  which  now  would  not  pay,  might  easily  he 
made.  Mr.  Martin  entered  fully  into  the  details  of 
the  scheme  he  proposed.  The  cost  of  the  purchase 
I would  he  about  600  Tnillions,  and  to  obtain  this  he 
' wouLl  establish  a stock  to  he  issued  at  90  per  cent,  and 
repaid  at  par.  Mr.  Chadwick,  M.B.,  aud  Air.  Dudley 
\ Baxter,  spoke  in  favour  of  the  scheme,  ami  the  discus- 
^ sion  was  adjomuod  until  the  following  Tuesday.  On 
; that  day  a second  adjournment  was  made  till  last 
; ’Tuesda}',  when  AIi'.  AUport,  general  manager  of  the 
i Midland  railway,  spoke  against  the  proposal,  urging 
i the  danger  of  throwing  so  much  patronage  into  the 
I hands  of  ministers,  and  suggesting  tint  the  profits 
would  be  much  less  than  had  lieen  stated. 

At  the  the  last  meeting.  Captain  Tyh  r,  one  of  the 
Gov'ernment  Inspectors  of  Railways,  stated  his  views  in 
a lengthy  address,  which  he  was  careful  to  explain  was 
given  in  his  private  capacity.  Captain  Tyh-r  began  by 
asking  a question  in  which  the  whole  matter  was  com- 
pris  ,'d,  namely,  what  would  happen  in  a few  years  if  the 
State  does  not  purchase  the  railways?  Combin.ation 
and  amalgamation  between  companies  would  naturally 
increase,  leading,  sooner  or  later,  to  an  absolute  aud 
universal  monopoly,  ami  the  question  therefore  w.as, 
would  the  British  luiblio  p-refir,  by  State  purchase, 
railway  control  aud  management  liy  the  State,  or 
complete  monopoly  Iiy-  a vast  couihinatioii  of  railw.ty 
companies.  In  his  opinion  everything  pointed  to  tho 
unavoidable  necessity  of  the  purchase  ot  our  railways 
by  the  State,  aud  the  sooner  tho  trauster  was  etteeted 
the  better.  Captain  Tyler  then  gave  many  details  of 


Exhibition  of  Life-.Saving  Apparatus. — At  the  meet- 
ing of  the  Northlleet  Relief  Committee,  on  Wednesday 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  April  4,  1873. 


381 


the  method  by  which  the  needful  changes  might  he 
made,  consistently  with  economy  and  other  require- 
ments. He  was  succeeded  by  Mr.  II.  Chubb,  secretary 
to  the  Bank  of  England,  who  went  into  the  financial 
aspect  of  the  question,  and  showed  the  process  of 
transfer  might  be  effected  with  less  difficulty  than  was 
generally  supposed. 


THE  PATENT  LAAVS. 

Few  men  were  better  qualified  by  experience  to  judge 
the  present  patent  system,  or  to  suggest  needed  reforms, 
than  the  late  AVm.  Bridges  Adams. — We  annex  an 
abstract  of  the  views  submitted  for  publication  by  Mr. 
Adams,  to  Geo.  Haseltine,  LL.D.,the  well-known  patent 
solicitor,  which  have  a special  impiortance  of  their  own 
at  the  present  time. 

The  grant  of  patents,  he  says,  should  he  limited  to 
actual  inventors  and  their  legal  representatives,  and  this 
limitation  is  desirable,  no  less  in  the  interest  of  the 
public,  than  in  the  interest  of  “ true  inventors,”  as  dis- 
tinguished from  ‘'first  importers”  of  inventions. 
Though  inventors  have  no  natural  rights,  all  rights  being 
the  creations  of  law  and  law  the  creation  of  superior 
power,  j-ftt  it  is  wise  in  legislators  to  confer  such  rights 
on  inventors  as  will  stimulate  them  to  e.xercise  their  in- 
ventive faculties,  and,  through  self-interest,  to  make 
their  inventions  public.  The  original  term  of  a patent 
should  he  at  least  twenty-one  years,  and  sliouhl  con- 
tinue duiiiig  the  lifetime  of  the  patentee,  and  in  all 
cases  an  extension  should  be  allowed  as  a matter  of 
coiu'se  if  the  invention  has  proved  unremunerative  by  no 
fault  of  the  proprietor.  The  term  invention,  he  says, 
should  he  interpreted  to  include,  not  only  what  is 
absolutely  new,  hut  that  which  has  been  in  ahej'ance  for 
a given  number  of  years  and  was  unitnown  to  the 
patentee.  The  patent  fees  should  be  sufficient  to  provide 
for  the  legitimate  expensesof  an  efficient  system,  inclusive 
of  the  cost  of  a patent  court  in  which  all  matters  relating 
to  the  title  in  patented  inventions  would  he  determined. 
The  patent  should  be  granted  at  the  option  of  the  appli- 
cant, after  receiving  the  opinion  of  the  officials,  who 
should  be  required  to  make  an  examination  into  the 
novelty  and  utility  of  the  invention,  and  report  any 
conflicting  claims ; and  after  the  grant  is  made,  the 
validity  of  the  pateilt  should  he  decided  by  the  special 
court  without  costs  to  the  individual  patentee,  the  expenses 
being  paid  from  the. general  patent  fund.  The  title  to 
the  patented  invention,  when  once  confirmed,  should  he 
indisputable  in  other  courts,  and  actions  for  damages 
would  then  involve  matters  of  ordinary  eaudence,  to  the 
exclusion  of  expert  or  scientific  evidence,  avhich  now 
renders  patent  suits  so  expensive.  In  determining  the 
validity  of  the  grant,  the  patent  court  might  receive 
‘■expert”  testimony,  on  such  conditions,  however,  as 
would  place  the  poor  inventor  on  an  equality  with  the 
capitalist,  and  competent  counsel  should  be  assigned 
to  needy  suitors,  a.s  in  criminal  cases,  and  the  court 
should  have  power  to  jiunish  infringers  and  the  sup- 
pressors of  evidence  of  infringement.  The  court 
being  free,  the  pjatentee  and  the  infringer  would  alike 
he  deprived  of  tlie  power  of  working  an  injustice  by 
means  of  superior  wealth.  The  inventor  and  the 
capitalist  under  such  a system  would  become  equally 
interested  in  the  progre.ss  of  inventions  and  the  suppres- 
sion of  piracy,  which  would,  in  a great  im'  isnre,  cease. 

AAffien  the  legislature  makes  ” patent-rights”  a pro- 
perty as  secure  as  other  property,  such  as  copy-right,  these 
rights  will  be  sought  by  intelligent  capitalists  as  a S'lfe  and 
parofitahle  investment,  the  inventive  faculties,  stimulated 
by  a fair  prospect  of  peounary  success,  will  be  largely 
developed,  and  the  national  prosperity  immensely  in- 
creased. — Engineering . 


Recent  advices  from  Melbourne  state  that  in 
consequence  of  a strike  oop.l  has  gone  up  to  70.s.  a ton,  about 
three  times  its  normal  price. 


ON  THE  ELECTRIC  LIGHT. 

By  W.  H.  Walenn,  F.C.S. 

1. 

Light  is  a subject  which  has  not  only  engaged  the 
attention,  hut  has  also  raised  the  enthusiasm  of  men, 
from  the  most  remote  ages.  Artists  have  illustrated, 
and  poets  have  described,  the  beauties  that  belong  to 
this  manifestation  of  the  Creator's  fiat ; it  has  gladdened 
darksome  hearts,  illuminated  feeble  imaginations,  and, 
latterl}',  shed  its  rays  abroad  upon  science  and  its  appli- 
cations. One  of  the  first  points  was  to  devote  experi- 
mental science  at  its  birth  to  the  investigation  of  the 
laws  of  light ; thus  light,  one  of  the  principal  means  of 
inquiry  used  by  the  modern  physicist,  was  made  to  shed 
its  first  lustre  upon  the  principles  and  essences  which 
form  its  own  entity.  This  turning  of  livlit inwards  upon 
itself  is  like  the  sharpening  the  tools  of  the  worker 
by  means  of  the  laws  of  their  own  nature.  Taking  this 
view  of  the  subject,  and  illustrating  it  by  another 
example — as  the  first  thing  a mechanical  engineer  does  is 
to  make  sure  that  his  lathes  and  his  vices  are  all  truly  in 
position  and  firml}'  fi.xed,  so  with  the  experimental 
philosopher,  his  first  care  should  be  to  ascertain  that  he 
has  mastered  the  principles  and  piractice  which  govern 
light,  the  sharpest  and  most  searching  of  all  the  tools  of 
the  iiivestigalor. 

Though  the  advent  of  science  has  Been  gradual,  experi- 
mental science  almost  began  with  Newton  and  Boyle, 
to 'wards  the  end  of  the  seventeenth  century.  The  sun's 
light  has  been  eminently  the  object  of  research,  and, 
starting  from  the  emanation  theory  of  Newton,  it  soon 
was  its  own  expounder,  and  showed,  by  means  of  its 
searching  and  enlightening  pow'er,  that  (according  to 
the  view  of  Christian  Huyghens)  waves  were  the  true 
means  of  propagation,  just  as  much  in  the  case  of  light 
as  of  sound.  In  short,  that  light  is  the  impartation  of  a 
definite  kind  of  motion  or  vibration  to  particles,  both  in 
speed  and  direction  (or  perhaps  it  may  he  said  configura- 
ation),  is  a definition  which  is  satisfied  by  every  effect 
which  light  produces.* 

Sunlight  is  the  grandest  development  of  the  subject  of 
light  in  general;  for  all  artificial  light  is  hut  one  instance 
of  sunlight  on  a small  scale,  since  each  variety  of  artificial 
light  may  he  said  to  he  a kind  of  light  forming  one 
species,  of  which  the  sunlight  affords  all  species,  or 
nearly  all  species.  The  intensity  of  sunlight,  which  is 
the  chief  point  we  shall  have  to  consider,  is  due  to  the 
speed  of  the  vibrations ; and  any  light  that  is  able  to  do 
full  justice  to  the  substance  supporting  it,  must  have  the 
speed  of  vibration  of  its  particles  increased  to  its 
maximum.  AVhen  the  sunlight  leaves  us,  and  we 
have  to  contend  against  night,  the  most  perfect 
substitute  for  the  sun  will  ho  the  most  jjtrfect  light. 
It  is,  perhaps,  not  possible  to  arrive  at  a definite 
conclusion  respecting  the  forces  tliat  determine 
the  light  of  the  sun,  hut  it  may  he  safely  assumed 
that  chemical  forces  are  accompanied  or  aided  by 
electric'd  forces.  This  is  stating  the  case  generally,  and 
it  is  all  we  can  hope  to  do  until  the  limits  of  our  know- 
ledge are  widened  ; for  we  cannot  employ  our  imitative, 
ness  to  make  an  artificial  sun,  inasmuch  as  we  neither 
know  the  detailed  data,  nor  have  wo  the  means  of  exactly 
copying  the  sun  on  a small  scale.  It  is  a great  deal, 

* The  emission  tlieory  of  Newtou  is  sometimes  railed  the  Corpits- 
culai'  theory.  It  supposes  that  the  partidcs  of  light  are  material 
in  the.r  diavactei',  and  are  shot  out  from  the  source  of  light  as  a 
ball  Is  out  of  a cannon,  proceeding  in  straight  lines  throughout  all 
space,  and  aft'ecting  the  organs  of  sight  by  Impact.  On  the  Undu- 
latory  theory,  advanced  by  Hooke,  and  taken  up  hy  Huyghens,  a 
luminous  body,  by  its  vibrations,  excites  similar  vibrations  in  the 
surrminding  medium,  producing  waves  which  affect  the  eye:  it 
implies  th.at  a substance,  capable  of  receiving  and  transmitting 
tliese  waves,  pervaries  all  siiacc.  The  Corintscular  theory  totally  fails 
in  explaining  many  of  the  extraordinary  etfec's  In-onght  out  by 
modern  experiments  ; tlic  Undulatory  tlieory,  on  the  otiior  liand, 
fully  explains  the  phenomena  of  I'olarised  light  and  other  remarkable 
I resulis. 
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however,  to  know  that  (1)  active  chemical  change  and 
(2)  electrical  disturbance  are  the  two  causes,  powerful 
in  their  character  and  conjoint  in  their  action,  that  pro- 
duce sunlight,  and  we  cannot  go  wrong  if  we  employ 
these  agents  or  principles  to  produce  artificial  light. 

Ordinary  artificial  lights  are  the  result  of  active 
chemical  forces,  so  that  a given  material  is  changed  in 
its  nature  or  in  its  entity  after  it  has  been  made  the 
means  of  giving  out  light.  For  instance,  common  coal- 
gas,  before  burning,  consists  principally  of  carbon  and 
hydrogen  in  the  proportion  to  form  olefiant  gas  (CoH^) ; 
after  burning  in  air  (or  being  combined  with  oxygen  at 
a high  temperature),  it  results  in  water  and  carbonic 
acid,  as  shown  by  the  equation  -(-  Og  2 (HjO) 

-(-  2 (COj),  and  the  change  of  state  brought  about  by  the 
uniting  of  oxygen  with  the  constituents  of  coal-gas  at  the 
heat  of  the  burning  gas,  initiates  vibrations  that  result  in 
light.  The  speed  of  vibration  to  be  obtained  by  the 
change  of  state  induced  by  or  upon  a given  chemical 
substance,  admits  of  a definite  limit ; and  it  may  be  said 
that  there  is  a finite  numerical  value  to  the  most  energetic 
of  all  chemical  combinations,  thence  to  the  speed  of  the 
molecular  vibrations  or  undulations  of  the  light-giving 
substance,  and  to  the  amount  of  light  given  out  by  it. 

Collecting  the  data  by  which  to  establish  a logical 
theory  that  is  capable  of  pointing  out  the  best  method 
to  produce  artificial  light,  and  bearing  in  mind  that  the 
higher  the  temperature  of  combustion  the  greater  the 
amount  of  light  evolved,  because  of  the  increase  in  the 
speed  of  molecular  vibration  thereby,  it  will  be  perceived 
that  any  power  which  will  either  i-aise  a given  substance 
to  a great  heat  or  induce  rapid  chemical  change,  or  both, 
will  afford  the  means  of  obtaining  strong  artificial  light. 
Further,  it  is  now  evident  that  the  intensity  of  the  result- 
ing light  will  increase  with  the  heat  and  with  the  quick- 
ness of  the  chemical  change  involved  in  the  combustion. 
With  these  principles  in  mind,  we  can  profitably  resume 
the  consideration  of  the  analog}’’  traced  out  between 
sunlight  and  artificial  light.  In  the  ordinary  artificial 
lights  -we  have  established  the  fact  of  chemical  change 
resulting  in  illuminating  porter  ; it  remains  to  supply 
electric  disturbance  of  such  a character  ns  to  cause  the 
heat  of  combustion  to  be  elevated — precisely  in  propor- 
tion as  these  two  principles  are  brought  to  bear  will  be 
the  apiiroximation  of  the  resulting  light  to  that  of  the 
sun.  In  endeavouring  to  adapt  this  theory  to  practical 
lighting,  we  find  that  the  electric  light  between  charcoal ' 
points,  as  originally  produced  by  Sir  Humphrey  Davy, 
•about  the  year  1813,  very  nearly  fulfils  the  requirements 
of  the  most  intense  light,  ns  suggested  by  the  above 
analogy.’*  This  statement  is  only  true  of  the  simple  , 
production  of  the  light,  and  it  has  yet  to  be  ascertained 
whether  continuity  and  constancy  of  illuminating  power, 
as  well  as  economical  working,  can  be  accomplished.  In 
the  apparatus  for  the  production  of  the  electric  light, 
the  destruction  of  zinc  which  takes  place  in  the  battery 
cells  is  the  analogue  of  the  chemic.’il  force  of  the 
constituents  of  the  sun;  the  interruption  at  th(! 
luminous  point  in  the  electric  cii-cuit  is  the  analogue 
of  the  electric  disturbance.  It  happens,  however. 


* Thi.s  light,  the  consequence  of  the  convective  diticharge  lictwceri 
charcoal  or  carbon  points,  called  “ the  voltaic  arc. ’’  was  prudui’cil 
by  nicans  of  the  galvanic  iinttei  y of  the  Royal  ln,stitiuion,  wliich 
consisted  of  two  thousand  pairs  of  xinc  and  coiqier,  each  having  a 
surface  of  thii’ty-two  square  inches,  and  ciiar.ged  wilh  acidulated 
water.  The  account  of  the  trial  is  as  follows  “ The  most  striking 
effect  of  this  kind  is  jirodueed  by  iila.-ing  pieces  of  charcoal,  shaped 
like  a peni’ii,  at  the  two  ends  of  the  wires  in  the  interrupted  circuit, 
and  bringing  their  ])oints  into  contact.  The  appeartuices,  when  the 
c.xperiincnt  as  tried  iiy  the  ])Oweiful  battery  of  tiie  Royal  Insti- 
tution tilready  noticetl,  weresin.gulrrly  beautiful.  AVhen  the  pieces 
of  charcoal  were  brought  within  the  thirtieth  or  fortieth  part  of  an 
inch  of  each  other,  a bright  spark  was  produced  ; and  at  the  same 
time  more  than  half  the  volume  of  tlie  ciiarco  d,  wliit-h  was  about 
;m  iiieli  long  and  one-sixth  of  an  incli  in  diamuter,  became  ingited 
to  whiteness.  Ry  withdrawing  the  point,  front  each  other,  a constant 
di'Clnirge  took  place  turougli  the  lioatcd  air,  iit  a s))ace  equal  at 
least  '(I  four  inches,  lU'Odncing  a most  Itrillituic  arch  of  light,  of 
coiisidcraltls  breadth,  and  in  the  form  of  a donhie  cone.”— (Sec 
Davy’s  Elements  of  Chemical  P hilosophtj , pp.  152  to  1S4). 


that,  having  only  to  imitate  the  sun’s  powers  so 
far  as  light  is  concerned,  and  having  the  ability 
to  separate  the  two  classes  of  force  (chemical  and 
electrical)  by  instrumental  means,  we  can  do  in  respect 
to  our  light  what  is  not  done  in  the  sun — namely,  wo 
can  separate  the  chemically  active  and  producing  forces 
from  the  electrical  results  which  they  yield,  and  so  have 
the  source  of  light  at  a distance  from  its  manifestation, 
thus  utilising  and  bringing  to  bear  all  the  chemical  energy 
upon  the  light  itself,  and  placing  the  light  in  any 
situation  that  may  be  convenient  for  the  user.  In  the 
electric  light  there  would  also  appear  to  be  another 
peculiarity  which  has  not  yet  received  sufficient  atten- 
tion— the  amount  of  light  is  dependent  upon  the  battery 
power  used,  the  area  of  the  battery  plates  having  a direct 
relation  to  the  diameter  of  the  carbon  cylinders  employed, 
and  the  number  of  cells  in  like  manner  determining  the 
distance  that  the  carbon  cylinders  or  electrodes  may  he 
placed  apart. 

Boyle’s  name  has  been  mentioned  as  having  given 
great  character  to  experimental  investigations,  and  this 
is  exemplified  in  electric  science,  for  he  -n’as  the  first  to 
fnlly  realise  the  mechanical  attribute  of  ordinary  electric 
force ; the  reciprocal  relation  of  the  electrifier  and  the 
electrified  body  was  established  by  him,  and  the  idea 
then  elucidated  is  exhibited  in  the  convective  discharge 
between  charcoal  points,  for  in  this  discharge  there  is 
absolutely  a conveying  over  of  particles  from  the  positive 
to  the  negative  electrode. 

[To  be  continued.') 


CORRESPONDENCE. 


CHANNEL  PASSAGE. 

Sir, — After  attending  the  Committee  in  April,  1872, 
to  give  evidence  relative  to  an  improved  class  of  steam 
vessels  for  Channel  service,  I gave  my  attention,  to  the 
subject,  and,  in  connection  with  my  friend  Mr.  J.  D. 

Lee  (of  Northwood-park,  Cowes)  have  produced  a plan 
which  we  think  meets  the  requirements,  and  have  taken 
out  a patent  for  the  same. 

In  carrying  out  our  ideas  as  to  the  plan  of  vessel,  we 
have  taken  into  consideration  that  great  size  would  have 
great  advantages  in  reducing  the  motion  in  narrow  seas, 
■where  the  waves  are  comparatively  limited,  but  other 
circumstances  have  to  be  considered  in  carrying  out  a 
practical  scheme  for  Channel  service  where  we  have  to 
contend  with  a beam-sea,  bar-harbours,  and  narrow 
entrances.  Having  taken  these  facts  into  consideration, 
we  propose  vessels  of  250  feet  in  length,  33  feet  beam, 
1,385  tons,  and  to  draw  seven  feet  six  inches  of  water, 
having  a speed  of  seventeen  miles  per  hour,  as  being 
sufficient  to  give  all  the  accommodation  required  in 
saloons  on  deck,  private  cabins,  and  perfect  ventilation 
below.  In  a commercial  point  of  view  vessels  of  this 
size  would  be  a safe  and  paying  investment. 

To  reduce  as  far  as  practicable  the  rolling  motion  in 
crossing  a heam-sea,  as  well  as  pitching  in  going  against 
a head  sea,  we  have  thought  to  secure  these  advantages 
by  altering  the  form  of  mid-ship  section  now  adopted 
in  ordinary  ships,  from  convex  to  concave,  thereby 
throwing  the  buoyance  on  two  sides  or  bulges,  by'  which  i 
great  stability  is  obtained,  and  the  metacentre  raised  to  the 
highest  point.  Ships  of  this  construction  may  be  said  to 
saddle  the  water  instead  of  sitting  upon  the  rounded  form, 
as  in  the  old  construction. 

As  regards  navigable  or  steering  properties,  she  will 
be  much  quicker  than  ordinary  vessels  in  answering  her 
helm.  This  desirable  and  necessary  qualifiontion  is 
secured  by  the  peculiar  form  of  the  bulges,  which  gives 
the  bottom  a,  considerable  camber,  the  lateral  resistance 
to  turning  being  reduced  by’  the  bow  or  fore-body’  also  i 
being  cambered,  and  the  water  having  a clear  and  straight 
path  to  the  rudder,  formed  by  the  concave  bottom  and 
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bulges,  instead  of  having  to  flow  round  the  ship.  This 
is  of  first  importance  in  the  special  service  for  which  these 
vessels  are  designed. 

We,  therefore,  with  permission,  place  the  model  in  the 
Society’s  Eoom,  and  if  it  will  in  any  way  advance  the 
cause  in  obtaining  an  improved  class  of  steam  vessels,  in 
which  the  Society  has  taken  so  great  an  interest  for  the 
benefit  of  the  public,  we  shall  be  gratified. — I am,  &c., 

John  White. 

Medina  Docks,  Cowes,  April  1st,  1873. 


SEA  SIGNALS. 


Sir, — Besides  recent  letters  upon  this  subject,  in  the 
Times,  27th  January,  suggesting  the  electric  light  of  M. 
Gramme ; 29th  January,  suggesting  colours  for  distress- 
rockets,  by  Captain  York,  R.N. ; 30th  January,  sug- 
gesting life-ships;  31st  Januar}’,  suggesting  signals  oi 
the  particular  distress ; 4th  February,  from  Admiral 
Ommanney,  suggesting  government  inspection  of  ships, 
&c.,  Good  Words  for  this  month  contains  a paper  by 
Sir  William  Thomson,  LL.D.,  F.E.S.,  pp.  217 — 24,  in 
connection  with  danger  signals,  connected  with  this 
subject,  although  it  applies  chiefly  to  lighthouses.  The 
writer  alludes  to  the  invention  of  Mr.  Charles  Babbage, 
one  part  of  which,  night  telegraphic  communication, 
“ between  ships  at  sea  has  been  adopted,  with  marked 
succes.s,  in  the  system  of  signalling  by  flash  lights,  intro- 
duced practically  bj^  Capt.  Colomb,  ten  years  ago,  and 
now  in  regular  use  in  in  our  navy  and  in  submarine 
cable  expeditions.” 

A note  from  Mr.  Babbage  to  the  Times,  16th  Julj', 
1855,  is  printed  in  this  paper,  showing  his  plan  for  dis- 
playing small  and  large  numbers ; for  instance,  2,  7,  4, 
in  “ little  more  than  half  a minute,”  useful,  but  “ not  the 
best  in  detail,”  nor  equal  to  Capt.  Colomb’s  plan  in 
utility,  which  is  worked  in  connection  with  the  Morse 
telegraph  alphabet,  as  is  mentioned  in  Good  Words  for 
I January,  1867. — I am,  &c., 

Chr.  Cooke. 


March  28,  1873. 


MANUFACTURE  OF  PRINTING  TYPES. 

Sir, — At  the  time  when  my  paperon“  Certain  improve- 
ments in  the  manufacture  of  printing  types  ” was  read 
before  the  Societyof  Arts,  on  the  19th  ult.,  I was  suffer- 
ing from  bronchitis,  and  consequent  deafness.  I caught 
but  a small  portion  of  the  points  raised  in  the  discussion, 
and  hence  my  imperfect  reply.  Uniler  these  circum- 
stances I trust  to  your  sense  of  j ustice  to  insert  the  follow- 
ing remarks  upon  the  attacks  made  upon  me. 

I should  have  pointed  out  that  whereas  the  operations 
of  the  type-founders  consist  of  six  distinct  manipulations 
— 1,  the  casting;  2,  the  breaking-off;  3,  the  rubbing; 
4,  the  setting  up  ; 5,  the  cutting  out  the  foot : and  6, 
the  dressing — the  300  machines  referred  to  only  perform 
the  first  of  these  operations,  and  that  subject  to  more  or 
less  big  bodies,  according  to  the  skill  and  care  of  the 
attendant ; whereas  the  machinery  of  myself  and  Mr. 
Atkinson  performs  the  whole  of  these  operations,  and 
cannot  produce  either  a big  body  or  an  extra 
thick  sort.  The  three  hundred  machines,  there- 
fore, mentioned  in  the  discussion,  require  to  he  sup- 
plemented bj^  many  hundred  other  persons  in  addition 
to  the  150  employed  in  the  casting  ; less  than  200  of  the 
self-acting  machines,  with  200  skilled  attendants,  will  do 
the  whole  of  the  work,  thus  effecting  an  economy  of  the 
wages  of  many  hundred  persons,  men  and  boys.  Mr. 
Samuelson,  the  eminent  engineer,  has  thoroughly 
examined  the  two  relative  systems,  and  proved  the 
saving  to  be  as  follows : — 

Cost  of  labour 

— 's  Works.  At  Patent  Type  Co.’s. 

7-24  2-61 

510  2-23 

4-77  1-40 


Nonpareil 
Brevier  . . 
Bourgeois 


At  ■ 


The  other  matters  referred  to  are  of  minor  importance. 
Whether  I invented  and  created  the  hard  alloy,  or 
whether  I resuscitated  former  and  abandoned  experi- 
ments, is  the  same  at  law,  and  does  not  affect  the  service 
to  the  printing  trade  which  I claim  to  have  rendered. 
Five  hundred  printers  can  be  brought  to  use  the  same 
words  as  Mr.  Strangeways  at  the  meeting — that  they 
“never  heard  of  hard  type  before  I had  introduced  it.” 

With  respect  to  electrotype  matrices,  I asserted  that 
it  was  the  custom  for  the  founders  generally  to  copy  one 
another  very  extensively,  and  I pointed  out  in  particular 
the  copies  made  of  the  very  important  novelty  in  the 
form  and  dimension  of  the  music  note  head  introduced 
by  my  late  partner,  Mr.  J.  H.  King,  by  which  music 
type  was  rendered  much  more  popular  than  it  had 
hitherto  been.  This  is  distinctly  admitted  bj^  Mr. 
Figgins,  who  said  “when  the  founts  cut  by  Mr.  King 
were  desired  by  the  other  founders,  they  set  to  work  and 
had  the  punches  cut,  thereby  incurring  the  same  expense, 
and  carrying  out  a rule  of  the  trade  which  had  never 
been  objected  to.”  Here  is  the  whole  pith  of  the  system 
exposed.  King  had  no  legal  property  in  the  design,  and 
the  founders  recognised  none,  but  made  a servile  copy  of  it 
according  to  the  “ rule  of  the  trade  which  had  never 
been  objected  to.” 

With  regard  to  the  alleged  inaccuracy  of  the  history  up 
to  1851,  I merely  quoted  the  jury  reports  on  Class  17 
of  the  Exhibition  of  1851,  which  states  the  following 
facts  : — 

1.  Atleasttw'o  combined  foundries  destroyed  Pouchee’s 
machine. 

2.  Machine-cast  type  could  not  be  distingui.shed 
from  other  type  except  by  a private  mark. 

3.  No  machinery  was  being  used  by  the  London 
founders,  yet  machinery  was  in  their  possession. 

4.  Machinery  with  steam  power  was  in  full  use  in 
America. 

I have  no  doubt  as  to  the  combination  of  the  founders 
to  introduce  machine!'}'  subsequently  to  1851;  I have 
never  denied  it,  but  I allege  that  ail  the  300  machines 
used  by  them  contain  the  identical  defect  which,  it  i.s 
pretended,  prevented  their  adoption  previously.  If  they 
do  not,  let  one  of  them  be  produced  and  its  merits  dis- 
cussed by  competent  persons.  The  argument  as  to  the 
relative  numbers  is  easily  disposed  of.  The  300  machines 
were  made  of  the  only  models  to  which  the  founders  had 
access  ; they  had  no  opportunity  of  purchasing  the  auto- 
matic machinery  before  their  own  had  been  constructed. 

One  more  point  in  dispute  remains.  Common  report 
asserts  that  all  the  patents  possessed  by  the  founders  w'ere 
bought  after  the  ruin  or  failure  of  the  introducers,  like 
that  of  Pouchee.  If  Mr.  Figgins  will  show'  the  amount 
of  outlay  for  their  acquisition,  which  w'as  divided  among 
the  members  of  the  union,  he  will  set  at  rest  this  calumny, 
if  indeed  it  be  a calumny.  If  the  inventors  received  even 
a moderate  amount  of  compensation  for  their  patents  and 
machinery,  to  say  nothing  of  the  invention,  I wdll  will- 
ingly apologise. — I am,  &e., 

J.  R.  Johnson. 


EDIBLE  STARCHES  OF  COMMERCE. 

SiR,^ — In  the  report  of  Mr.  Sitn'mond’s  paper  on  the 
“ Edible  Starches  of  Commerce,”  given  in  last  week’s 
Jonnnd,  I read  of  African  arrowroot  that  “the  Canary 
Islands,  Liberia,  Lagos,  Sierra  Leone,  and  other  districts 
produce  it,  but  not  in  any  quantity  for  shipment.” 
This  statement  is  not  quite  correct.  In  the  last  three 
years  my  firm  has  received  from  our  houses  in  Liberia 
the  following  quantities: — in  1870,  33,213  lbs;  in  1871, 
34,032  lbs.  ; in  1872,  44,519  lbs. 

From  the  figures  adduced  by  Mr.  Simmonds  it  appears 
that  the  consumption  of  arrowroot  in  this  country  has, 
within  the  last  decade,  considerably  declined,  the  declared 
values  of  the  imports  of  1860  and  1870  being  £42,404 
and  £33,063  respectively.  I consider  that  this  falling 
off  is  attributable  to  two  causes — one  being  that  the  con- 
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sumption  is  too ' generally  confined  to  invalids,  and  the 
other  the  high  price  at  which  it  is  retailed.  Its  ex- 
tendible uses  in  the  culinary  arts,  such  as  in  the  making 
of  blanc-manges,  puddings,  custards,  sauces,  thickening 
of  soups,  &c.,  are  as  numerous  as  those  of  corn  flour. 
The  price  at  which  the  Grain  Coast,  or  Liberian  arrowroot 
could  be  sold  by  the  retailers  need  not  exceed  6d.  per 
pound. 

It  is  probable  that  if  the  uses  of  arrowroot  were  more 
widely  known,  and  if  it  were  retailed  at  the  moderate 
price  I have  named,  public  utility  would  be  served,  and 
the  ground  lost  in  quantity  of  the  article  imported  soon 
recovered.  — I am,  &c.,  William  Brooke. 

April  1,  1S73. 


GENERAL  NOTES. 


Scholarships  for  Girls. — The  Central  Committee  of 
theNational  Union  for  Improving  the  Education  of  Women 
has  determined  to  offer  seven  scholarships  of  £25  each, 
tenable  for  one  year,  for  competition  throughout  the  United 
Kingdom  : — The  following  learned  bodies  have  been  asked 
to  award  the  schotarsliip.«,  and  have  consented  to  do  so: — 
The  universities  of  Oxford,  Cambridge,  Edinburgh,  and 
Dublin  (at  their  local  examinations,  1873)  ; the  Science  and 
Art  Department  (in  May) ; the  Society  of  Arts  (in  April) ; and 
the  College  of  Preceptors  (in  April).  The  girl  over  16  years 
of  age  on  January  1st,  1873,  who  stands  highest  at  each  of 
the  above  examinations  (except  that  of  the  College  of  Pre- 
ceptors and  the  Society  of  Arts),  to  be  awarded  a aoholar- 
ship,  provided  that  in  the  opinion  of  the  examiners  or  dele- 
gates her  work  is  not  only  relatively  better  than  that  of  other 
candidates,  but  absolutely  good  enough  to  entitle  her  to  the 
reward.  The  scholarships  offered  to  the  College  of  Preceptors 
and  the  Society  of  Arts  to  be  awarded  to  the  best  female 
candidate  in  training  as  a teacher  (.examined  by  them,  under 
the  same  condition  of  real  merit  as  above.  The  successful 
candidates  are  to  pursue  their  studies  for  one  year  (for  the 
C(dlege  of  Preceptors  and  the  Society  of  Arts  scholarships 
six  months  will  be  deemed  sulflcient),  at  some  place  of  superior 
instruction  in  the  United  Kingdom  or  abroad  approved  by  the 
National  Union. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-da.y  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OF  1872. 

The  reports  which  appeared  in  the  last  volume  of 
the  Jonrnal  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtained 
at  the  office  of  the  Society. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library  : — 

Bulletin  of  the  National  Association  of  Wool  Manu- 
facturers (Boston,  U.S.)  for  the  years  1869-71.  Vols. 
1 and  2. 

On  Protoplasmic  Life,  and  the  Action  of  Heat  and 
Antiseptics  upon  it.  By  Dr.  F.  Grace  Calvert,  F.ILS. 
Presented  by  the  Author. 

Experiments  on  the  Oxidation  of  Iron.  By  Dr.  F. 
Grace  Calvert,  F.R.S.  Presented  by  the  Author. 


Handbook  to  the  Collection  of  Minerals  presented  to 
the  Colchester  Museum  by  J.  Yellowly  Watson.  Pre- 
sented by  J.  Yellowly  Watson. 

The  following  work  has  been  purchased  for  the 
Library ; — 

Gazetteer  of  India.  By  Edward  Thornton. 


ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowmg  meetings  have  been  arranged  ; — ■ 

April  9. — No  Meeting. 

April  16. — “On  the  British  Settlements  in  West 
Africa.”  By  His  Excellency  Governor  Pope  Hennessy, 
C.M.G. 

April  23. — “ On  Silkworm  Grain.”  By  Mons. 
Alfred  Kolani)  (Orhe,  Switzerland).  On  this  evening 
Andrew  Cassels,  Esq.,  will  preside. 

April  30. — “ On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Meruiam,  Esq. 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Tiitjdichum,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 


INDIA  COMMITTEE. 

The  report  of  the  last  meeting  of  the  Committee 
is  deferred  till  next  week. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Society  of  Engineers,  7j.  Mr.  H.  Gore,  “ Horse  Railways, 
and  Tramways.” 

Social  Science  Association,  8.  Mr.  Thomas  Beggs,  “On 
Provident  Societies,  Loan  Societies,  Jind  Friendly 
Societies,  as  they  Alfect  the  Interests  of  the  Working 
Classes.” 

London  Institution,  4.  Prof.  Bentley,  “Elementary 
Botany.” 

Stationers’  Company,  7j.  Technolo^cal  Lectures.  Mr. 
Ellis  A.  Davidson,  “ Printing,  its  History  and  Practice.” 

Farmers’  Club,  5^.  Mr.  J.  K.  Fowler,  ‘'The  Present 
Aspect  of  Steam  Cultivation.” 

Royal  United  Service  Institution,  8j.  1.  Mr.  W.  Froude, 
“Apparatus  for  Automatically  Recording  the  Rolling 
of  a Ship  in  a Sea-way,  and  the  Contemporaneous 
Wave-slopes.”  2.  Mr.  Richard  Bell,  “ Mode  of  Build- 
ing Ships  of  War  capable  of  Resisting  the  Heaviest 
Artillery.” 

Victoria  Institute,  8.  Prof.  Kirk,  “ On  Force.” 

Entomological,  7. 

Medical,  8. 

Tues.  ...Medical  and  Chirurgical,  8J2. 

Civil  Engineers,  8.  Mr.  Jolm  Head,  “ On  the  Rise  and 
Progress  of  Steam  Locomotion  on  Common  Roads.” 

Photograiihic,  S. 

Wed.  ...Geological,  8.  1.  Rev.  T.  G.  Bonney,  “Lakes  of  the 

North-Eastern  Alps,  and  their  bearing  on  the  Glacier- 
erosinn  Theory.”  2.  Mr.  J.  R.  Moi timer,  “Notes  on 
Structure  in  the  Chalk  of  the  Yorkshire  Wolds.” 
Communicated  by  Mr.  AVilliam  Whitaker. 

Grapihic,  8. 

Royal  Literary  Fund,  3. 

Royal  Society  of  Literature,  4^. 

ArchEeological  Association,  8. 

Telegrapli  Engineers.  7^.  1.  Mr.  Wm.  F.  King,  “ On  a 

Bell  Alarm  fur  Submarine  Cables.”  2.  Mr.  James 
Graves,  “ On  the  Measurement  of  Battery  Resistance.” 
3.  Mr.  R.  S.  Culley,  “ On  the  Mechanical  Tests  of  Iron 
Wire.” 

Tiiurs.. .Mathematical,  8. 

Society  for  Encouragement  of  Fine  Arts,  8.  Madame 
Ronniger,  “Macbeth.” 

Sat Royal  Botanic,  3^. 
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All  communications  for  the  Society  should  be  addressed  to  Ihe  Secretary, 
John-street,  Adelphi,  London,  W.C. 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


ENDOWMENT  FUND. 

With,  this  week’s  numher  of  the  Journal  is 
issued  a small  pamphlet,  containing  in  a 
collected  form  a series  of  letters  which  were  re- 
cently contributed  to  the  Journal,  advocating  the 
formation  of  an  Endowment  Fund  for  the  Society  of 
Arts.  The  following  donations  and  subscriptions 
in  aid  of  this  fund  have  been  received : — 


£ s.  (I. 

Wm.  Atkinson  60  0 0 

W.  R.  Sandbach 60  0 0 

Sir  Walter  C.  Trevelyan,  Bart.,  ....  50  0 0 

Col.  A.  Angus  Croll  20  0 0 

John  Noble 20  0 0 

G.  T.  Saul  5 0 0 

W.  R.  Spicer  5 0 0 

Chas.  H.  L.  Woodd  5 0 0 

Geo.  W.  Hart 2 2 0 

John  E.  Evans  2 2 0 

E.  T.  Blakely 1 1 0 

Thomas  Dixon  1 1 0 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
' Technology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready,  and  may  be  had  on 
application  to  the  Secretary. 

I The  subjects  selected  for  1873  are  Cotton,  Paper, 
Silk,  Steel,  and  Carriage-building.  Those  deshing 
to  become  Candidates,  should  apply  for  the  pro- 
gramme without  delay. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  : — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  hi  the  Advanced  Grade,  £7. 

To  the  best  candidate  in  the  Elementary  Grade,  £5. 

The  followhig  special  additional  Prizes  are 
offered : — ■ 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Thh’d  best  Candidates  m the  Elementary  Grade, 

''  Paper  Manufacture  : — 

; A Prize  of  £3 

A Prize  of  2 

By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Tlih'd 
best  Candidates  m the  Elementary  Grade,  Carriage 
1 Building : — 

A Prize  of  £3 

A Prize  of 2 

By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  hi  Honours, 
in  the  Advanced  Grade  and  hi  the  Elementary 
Grade  respectively,  hi  the  Manufacture  of  Steel : — 


A Prize  of £5  5 

A Prize  of 3 3 

A Prize  of 2 2 


The  Council  beg  to  announce  the  following  con- 
tributions to  the  Prize  Fund  : — 

TheWorshipfulCompanyof  Fishmongers  £52  10  0 


The  Worshipful  Company  of  Mercers..  26  5 0 

The  Worshipful  Company  of  Drapers. . 21  0 0 

The  Worshipful  Company  of  Vintners. . 10  10  0 

The  Worshipful  Company  of  Salters 

(annual) 10  10  0 

The  Worshipful  Company  of  Cloth- 

workers 10  10  0 

Dr.  Grace  Calvert,  F.R.S.  (annual)  ....  5 6 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

R.  L.  Chance,  Esq 5 5 0 

Robert  Nicol,  Esq 1 1 0 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  early  m May  next.  This 
medal  was  instituted  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  “for  his  great 
service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  but 
have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty  the  Emperor  of  the 
French,  “ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international  pro- 
gress of  Arts,  Manufactures,  and  Commerce,  the  proofs 
of  which  are  afforded  by  his  judicious  patronage  of  Art, 
his  enlightened  commercial  policy,  and  especially  by  the 
abolition  of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largel}'  promoted  Arts,  Manufactures,  and  Com- 
mGrc6.^ 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatstone,  F.R.S.,  in 
“ recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S. , 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
degree  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  “ for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food  economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  “for  his  important 
services  in  promoting  Arts,  Manufactures,  and  Com- 
merce, especially  inaidingthe  establishment  and  develop- 
ment of  International  Exhibitions,  the  development  of 
Science  and  Art,  and  the  South  Kensington  Museum.” 

In  1872,  to  Mr.  Henry  Bessemer,  “ for  the  eminent 
services  rendered  by  him  to  Arts,  Manufactures,  and 
Commerce,  in  developing  the  manufacture  of  steel.” 

The  Council  invito  members  of  the  Society  to 
forward,  to  the  Secretary,  on  or  before  the  12th 
of  April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour, 
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ECONOMIC  USE  OF  COAL  FOR  DOMESTIC  PURPOSES. 

With  reference  to  the  sum  of  £500  placed  at  the 
disposal  of  the  Council,  through  Sir  William  Bod- 
kin, by  a gentleman  who  does  not  wish  his  name 
to  appear,  for  promoting,  by  means  of  prizes  or 
otherwise,  economy  in  the  use  of  coal  for  domestic 
purposes,  the  Council  have  decided  to  offer  the 
following  piizes  : — 

1.  For  a new  and  improved  system  of  grate,  suitable  to 
existing  chimneys  as  generally  constructed,  which  shall, 
with  the  least  amount  of  coal,  answer  best  for  warming 
and  ventilating  a room. — The  Society's  Gold  Medal  and 
Fifty  Pounds. 

2.  For  a new  and  improved  system  of  grate,  suitable  to 
existing  chimneys  as  generally  constructed,  which  shall, 
with  the  least  amount  of  coal,  hest  answer  for  cooking 
food,  combined  with  warming  and  veniilating  the  room. 
— The  Society’s  Gold  Medal  and  Fifty  Pounds. 

3.  For  the  best  new  and  improved  system  of  apparatus 
which  shall,  by  means  of  gas,  most  efficiently  and 
economically  warm  and  ventilate  a room. — The  Society’s 
Gold  Medal  and  Fifty  Pounds. 

4.  For  the  best  new  and  improved  system  of  apparatus 
which  shall,  by  means  of  gas,  be  best  adapted  for  cook- 
ing, combined  with  warming  and  ventilating  the  room. 
— The  S'ciety’s  Gold  Medal  and  Fifty  Founds. 

5.  For  any  new  and  improved  system  or  arrangement 
not  included  in  the  foregoing,  which  shall  efficiently 
and  economically  meet  domestic  requirements. — The 
Society’s  Gold  Medal  and  Fifty  Pounds. 

The  Council  reserve  to  themselves  the  right  of 
withholding  all  or  any  of  the  above  prizes,  as  the 
judges  appointed  by  them  may  determine. 

The  competing  articles  must  be  delivered  not 
later  than  the  1st  of  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently 
shown  in  the  London  International  Exhibition 
of  1874. 

Fuidher  particulars,  as  to  place  of  delivery  and 
other  arrangements,  will  be  published  as  soon  as 
they  are  finally  settled. 


PROCEEDINGS  OF  THE  SOCIETY- 


INDIA  COMMITTEE. 

A Conference  was  held  on  Friday  evening,  March 
28th,  at  8 p.m..  Sir  Louis  Mallet,  C.B.,  Mem- 
ber of  the  Council  of  India,  in  the  chair. 

The  Chairman,  in  introducing  Mr.  Blanford  to  the 
meeting,  said  the  subject  about  to  be  presented,  though 
not  of  such  sensational  interest  as  that  recently  brought 
forward  with  regard  to  Central  Asia,  was  of  the  utmost 
importance  to  the  future  prospects  and  prosperity  of 
India,  and  no  one  was  more  capable  of  introducing  it. 
The  geological  survey  had  been  conducted  by  the  branch 
of  the  service  to  which  Mr.  Blanford  belonged,  under 
great  difijculties — and  in  some  cases  dangers — and  too 
much  praise  could  hardly  he  given  to  those  who  risked 
their  health  and  lives  on  the  task.  The  mineral 
resources  of  India  were  limited  in  amount,  and  no  very 
great  development  of  wealth  could  be  looked  for  from 
their  working,  hut  it  was  important  to  notice  that  the 
two  principal  articles  were  coal  and  iron,  the  possession 
of  which  exercised  a most  powerful  influence  on  the  in- 
dustrial progress  of  a nation,  and  materially  facilitated 
the  carrying  out  of  public  works.  He  feared  there  was 
no  prospect  of  India  ever  becoming  a great  manufac- 
turing and  exp)orting  nation,  hut  if  its  mineral  resources 
were  sufficient  for  its  own  internal  requirements,  it 
would  be  an  immense  advantage,  and  it  was,  in  any  case, 
important  to  know  how  far  such  sources  of  supply  might 


he  relied  upon.  Such  knowledge  was  very  important  I 
for  the  government,  for  he  feared  that  for  a long  time  to 
come,  at  any  rate,  there  was  little  chance  of  private 
enterprise  effecting  much  in  the  way  of  developing  the 
coal  and  iron  in  India. 

The  paper  read  was  on — 

ON  THE  MINERAL  RESOURCES  OF  INDIA. 

By  W.  T.  Blanford, 

Assoc.  Koy.  Sell.  Min. ; F.G.S. ; Deputy-Superintendent  i 

Geological  Survey  of  India. 

To  give,  within  the  limits  of  such  a paper  as  the 
I present,  anything  like  a complete  account  of  the 
useful  minerals  now  employed  by  man,  or  which 
' only  await  more  favourable  circumstances  to 
' render  their  extraction  profitable,  in  a comitry  so 
extensive  as  India,  is  of  coiu’se  out  of  the  question. 
All  that  I can  attempt  this  evening  is  to  give  you 
such  a general  summary  of  the  present  state  of 
oiu?  knowledge  with  respect  to  the  distribution  and 
abundance  of  valuable  mmerals  in  India  as  will 
enable  you  to  form  some  idea  of  the  resources 
available  for  commercial  purposes. 

I shall  probably  state  what  is  new  to  many 
w^hen  I record  my  conviction  that  the  mineral  re- 
sources of  India  are  chiefly  remarkable  for  their 
paucity,  that,  despite  our  imperfect  acquaintance  I 
with  the  country,  we  linow  more  of  it  than  of  I 
many  parts  of  Emope,  and  that  we  are  fully  j 
justified  in  believing  that,  although  isolated  dis- 
coveries of  much  value  may  be  made,  and  minerals 
now  useless  may  be  mined  with  profit  at  some 
future  time,  it  is  imjjrobable  that  India  can  ever 
become  a rich  country  through  the  development  of  * 
its  mineral  wealth.  i 

However,  I would  not  be  misunderstood.  The  | 
idea,  not  yet  extinct,  that  India  is  a country 
abounding  with  diamond  and  gold  mines,  and  » 
only  awaiting  the  advent  of  the  enterprising  j 
Anglo-Saxon  digger  and  his  cradle  to  pour  forth  j 
its  treasures,  is  one  in  which  I certainly  have  no 
faith.  The  greater  portion  of  the  country  is,  I 
believe,  either  destitute  of  mineral  resources,  or 
those  resources  occur  in  a manner  which  throws  I 
serious  obstacles  in  the  way  of  their  utilisation.  | 
The  only  really  important  mmerals,  so  far  as  we 
know  at  present,  are  coal  and  iron  ores,  and  to  ) 
these  I shall  revert  presently,  first  mentioning,  as 
briefly  as  I can,  the  useful  minerals  which 
are  found  in  India,  and  in  the  territories,  out  of 
India  Proper,  which  belong  to  the  Indian  govern- 
ment. These  minerals  are  the  ores  of  copper, 
silver,  lead,  and  tin  ; native  gold,  diamonds,  and 
other  precious  stones,  corundum,  salt,  and  petro- 
leum. Some  other  minerals,  such  as  various  kinds 
of  brick  clay,  slate,  or  schistose-beds  used  as  slate, 
and  the  several  rocks  used  for  huilding  purposes, 
must  be  taken  into  consideration  amongst  the 
mineral  substances  used  in  the  arts,  and  conse- 
quently of  value,  but  it  would  be  impossible  to 
treat  of  these,  even  slightly,  without  exceeding 
the  usual  limits  of  a paper  like  the  present. 

Copper  has  been  found  in  many  parts  of  India, 
and  mined  in  several  places.  At  present  there  are  . 
mines  in  various  parts  of  the- Himalayas,  especially  I 
in  Kamaon,  Gurhwal,  Nepal,  and  Sikkim.  These  i 
are  all  worked  b}^  natives  on  a very  small  scale, 
and  the  produce  is  so  inconsiderable  that  even  in 
Kamaon,  where  the  number  of  mines  is  large,  and 
many  of  them  are  said  to  be  extensive,  English  . 
copper  is  imported  to  siqiply  part  of  the  local  de- 
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mand.  An  attemjit  was  made  in  1839,  at  Pokii, 

1 in  Gurhwal,  to  work  one  of  the  principal  mines  by 
'![  European  methods,  hut  it  was  unsuccessful. 

I In  the  plains  of  India,  the  localities  at  which 
i copper  has  been  known  to  occur  are  very  thinly 
scattered  over  the  country.  Neither  this  nor  any 
other  metal  can  ho  expected  in  the  vast  alluvial 
plains  which  form  so  largo  a portion  of  Northern 
India,  nor  in  the  immense  tract  of  volcanic  rocks 
occupying  the  greater  portion  of  the  Bombay 
■ Presidency  and  its  vicinity ; but  even  in  the  areas 
I of  metamorphic  rock  which  cover  so  large  a por- 
tion of  the  surface  in  the  eastern  and  southern 
I parts  of  the  Indian  Peninsula,  metallic  ores  in 
' general  are  remarkably  scarce.  Still  copper  has 
j been  worked  at  various  times  by  natives  in  many 
places,  the  principal  of  which  are  in  Rajputana, 
f the  countries  south-west  of  Bengal,  and  Nellore, 
Karnul,  and  Kudapah,  in  Madras.  At  present  I 
know  of  no  mines  which  are  still  regularly  carried 
i on,  except  those  near  Jaipur,  in  Rajputana,  of 
' which  an  excellent  description  was  given  by  Col. 

' Brooke  in  the  Journal  of  the  Asiatic  Society  of 
’ Bengal^  for  1864,  p.  519,  and  the  out-turn  from  these 
; is  far  from  large,  but,  doubtless,  a little  ore  is  from 
, time  to  time  extracted  elsewhere. 

Much  copper  ore  appears  to  exist  near  Chaibassa, 
in  Singhbhum,  a country  lying  west  of  Midnapur, 

. in  Bengal.  An  extraordinary  series  of  deposits, 

. partly  in  irregular  lodes  and  partly  disseminated 
through  schists,  extends  across  the  country  for  at 
least  80  miles.  Throughout  all  this  tract  old 
workings  abound,  but  there  is  much  fine  ore, 

^ chiefly  carbonate  and  red  oxide  of  copper,  with 
occasionally  copper  glance,  left  in  places.  At  least 
two  attempts  have  been  made  by  Europeans  to 
work  mines  in  these  deposits,  but,  despite  some 
success,  the  enterprise  was  not  profitable.  The 
workings  were  not  carried  to  much  depth,  I 
believe  never  deeper  than  the  old  native  mines  had 
penetrated,  but  the  impression  left  upon  the 
managers  of  the  mines  was  that  the  deposits  de- 
creased in  richness  below. 

Lead  is  even  less  frequently  met  with  in  India 
than  copper,  and,  where  it  occurs,  is  usually' 
j associated  with  that  metal.  Galena,  the  most 
common  ore  of  lead,  is  found  in  Kulu,  Gurhwal, 

' and  Sirmur  in  the  North-West  Himalayas,  and  in 
the  former  country  there  are  said  to  be  rich  veins 
of  the  mineral,  but  they  have  hitherto  been  but 
little  mined.  I am  not  aware  of  any  locality  in 
the  plains  of  India  at  which  lead  ores  are  now 
j extracted,  but  some  are  found  in  Ajmir,  Raipur, 
j Manbhum,  Karnul,  Kudapah,  &c. 

Rich  tin  deposits  are  believed  to  exist  in  the 
Tenasserim  provinces  and  Martab.an,  tinstone  being 
found  in  the  streams  which  run  from  the  range  of 
mountains  dividing  the  British  provinces  from 
Siam.  Farther  south,  on  the  flanks  of  the  same 
range,  are  the  well-kno'wn  stream  deposits  of 
Malacca.  Though  these  Tenasserim  tin  ores  have 
long  been  known,  the  excessive  wildness  of  the 
country  which  is  covered  with  forest  of  the 
densest  description,  the  extreme  paucity  of  the 
population,  and  the  total  absence  of  roads  or  any 
means  of  carriage,  have  hitherto  prevented  all 
attempts  at  working. 

In  India  itself  tin  has  been  reported  from  two  or 
three  places,  but  nothing  accurate  is  knovTi  of  its 
occurrence. 

Silver  is  said  to  occur  associated  with  lead  in 


Kulu  and  Manbhum.  In  some  galena  from  the 
latter  country  as  much  as  119  ounces  of  .silver  to 
the  ton  of  lead  was  found,  but  only  a small 
quantity'  of  ore  was  assayed.  Similarly  in  some 
copper  ores  from  Deognrh  in  the  Sonthal  perganahs, 
Mr.  Piddington  found  about  50  ounces  of  silver  to 
the  ton  of  ore,  but  other  specimens  from  the  same 
locality  produced  little  or  no  silver.  The  locality 
in  Deogurh  I have  myself  visited,  but  could  trace 
no  vein  or  other  regular  deposit  of  ore ; the 
minerals  containing  copper  appeared  to  be  irregu- 
larly disseminated  in  very  small  quantities  through 
the  rock. 

Gold  is  found  in  many  parts  of  India,  but  always 
in  very  small  quantities,  in  stream  gravels.  It  has 
been,  and  is  still  occasionally,  extracted  in  several 
parts  of  the  North-West  Himalayas,  also  in  Chota 
Nagpur,  Manbhum,  Singhbhum,  and  the  tributary' 
mehals  of  Orissa,  in  the  Godavari  valley,  and  in 
some  places  in  Southern  India.  It  is  also  found 
in  Assam  and  in  parts  of  Burmah.  In  all  these 
instances  it  is  obtained  from  the  gravel  and  sand 
by  rude  processes  of  washing,  and  the  returns  are 
so  small  that  only  the  poorest  of  the  natives  are 
occupied  in  the  search,  which  is,  as  a rule,  practised 
only  at  the  time  of  year  (the  spring)  when  agri' 
cultural  labour  is  suspended. 

Before  closing  the  list  of  metals  I may  mention 
that  an  ore  of  cobalt  is  found  in  small  quantities 
near  Jaipur  in  Rajputana,  and  is  employed,  it  is 
said,  chiefly  for  colouring  enamels.  It  is  probably 
the  mineral  known  in  European  works  as  Sye- 
poorite,  Syepoor  being  evidently  a mistaken  spell- 
ing of  Jyepoor  or  Jaipur.  Antimony  is  found  in 
Kulu  and  Lahaul,  and  zinc  was  formerly  smelted, 
and  may  perhaps  be  so  still,  at  Jawad  in  Mewar. 
Chromic  iron  occurs  near  Salem. 

From  the  precedmg  details  I think  it  is  evident 
that  the  metallic  ores  of  India  are  neither  rich  nor 
abundant.  In  most  places  where  they  are  found 
there  are  remains  of  old  workings,  frequently  of 
large  extent,  and  I think  that  this  circumstance 
tells  strongly  against  the  probability  of  richer 
deposits  being  discovered,  because  it  shows  that 
both  mining  and  smelting  have  long  been  practised 
in  India.  My  own  bebef  is  that  the  art  of  smelt- 
ing has  probably  been  longer  knoAvn  in  India  than 
in  Europe,  but  to  this  I will  refer  again  when 
speaking  of  iron.  In  speculating  on  the  probable 
discovery  of  new  mineral  deposits,  wo  must  bear 
in  mind  that  India  is  very  unlike  such  countries  as 
Australia  or  America,  which,  until  recently,  were 
inhabited  by  more  savages.  For  ages  the  popula- 
tion of  India  have  been  acquainted  mth  many  of 
the  arts  of  civilised  life,  and  the  great  command  of 
labour  which  the  rulers  of  the  country  possessed 
enabled  them  to  carry  on  the  processes  which 
supplied  them  with  such  a desiderata  as  metals,  in 
a mamier  which  would  be  impossible  to  wild  tiibes, 
the  greater  part  of  whose  existence  is  spent  in  a 
struggle  to  procure  food  and  defend  themselves 
from  their  enemies.  It  is  to  the  same  cause — the 
command  of  labour,  given  without  pay  as  part  of 
the  service  due  from  the  people  to  their  rulers — 
that  I am  inclined  to  attribute  the  quantities  of 
precious  stones,  and  especially  of  diamonds,  for- 
merly found  in  India.  It  is  certain  that  of  late 
years  comparatively  few  have  been  obtained,  and 
I suspect  the  reason  to  be  that  the  deposits  con- 
taining diamonds,  like  the  ores  of  copper  and  the 
auriferous  sands  and  gravels  of  the  rivers,  do  not 
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in  many  instances  really  pay  the  expenses  of 
working  them,  and  never  did  so  ; but  all  were 
worked,  and  to  a great  extent  by  the  princes  of  the 
country,  to  supply  the  only  wealth  which  they 
could  accumulate,  and  to  furnish  the  only  form  of 
magnificence,  except  large  hosts  of  retainers,  which 
they  could  appreciate. 

Diamonds  were  formerly  found  chiefly  in  the 
country  around  Karnul,  Kuddapah,  and  Ellore,  in 
the  Madras  presidency,  near  Sambhalpur,  on  the 
Mahanadi,  at  Weiragad,  south-west  of  Nagpur, 
and  at  Panna,  in  Bandelkhand.  At  the  last-named 
place,  at  Banaganpilly,  in  Karnul,  and  a few  other 
localities,  mines  still  exist,  and  a few  attempts 
have  of  late  years  been  made  to  reopen  those  near 
Sambhalpur,  but  without  success.  Both  at  Bana- 
ganpilly and  Panna  the  mines  are  in  rock,  the 
diamonds  being  found  in  a conglomerate — which, 
however,  is  clearly  not  their  original  matrix ; but 
some  of  the  diggings  at  Banaganpilly  are  in  gravel, 
the  materials  of  which  are  derived  from  the 
diamond-bearing  strata,  and  at  the  other  places 
enumerated  all  the  workings  appear  to  have  been 
in  loose  deposits. 

Although  rubies,  sapphires,  and  other  precious 
stones  are  found  in  Ceylon,  Independent  Burma, 
and  in  the  countries  north-west  of  the  Himalayas, 
I know  of  no  locality  in  British  India  where 
they  are  now  obtained  ; and  the  only  stones  pro- 
cured for  jewellery  to  any  extent  are  the  agates, 
carnelians,  and  other  forms  of  quartz  derived  from 
the  trap-rocks  of  Central  and  Western  India,  or 
from  deposits  resulting  from  the  denudation  of  the 
traps.  The  largest  number  of  agate  pebbles  arc 
found  in  the  neighbourhood  of  a small  village  called 
Bat.anpur,  not  far  from  Broach,  and  in  the  Ner- 
budda  valley ; and  the  pebbles  are  worked  by  the 
lapidaries  of  Cambay  and  Jabalpur.  The  carneli.ans 
from  the  former  locality  were  knovui  in  the  time  of 
the  Romans. 

Although  the  purest  forms  of  sapphires  are  not 
found  in  India,  the  coarse  varieties,  or  corundum, 
are  met  with  in  several  jilaces  in  Mysore  and  Salem, 
and  in  Rewah,  where  a bed  occurs  several  yards  in 
thickness,  associated  with  jade. 

I may  pass  over  most  of  the  miscellaneous  sub- 
stances which  are  mined  in  India,  such  as  the  sul- 
phur and  borax  of  the  North-West  Himalayas,  the 
greater  part  of  the  latter,  indeed,  coming  from 
beyond  the  British  boundary  ; the  mica  of  Behar, 
the  shales  from  which  alum  is  made  in  Rajputana, 
Sind,  and  the  Himalayas,  the  graphite  of  Kamaon, 
Sikkim,  and  Travancore,  &c.  Petroleum  has  not 
hitherto  been  obtained  in  any  quantity  in  British 
territory,  although  a considerable  supply  is  pro- 
cured in  Upper  Burma,  and  some  is  known  to  exist 
in  Pegu  and  also  in  Assam.  A small  quantity  also 
oozes  from  the  ground  at  several  places  in  the  Pun- 
jab, and  a few  years  since  gas-works  were  erected 
at  Rawul  Pindi,  and,  I believe,  j)ipes  laid  do'wn, 
with  the  intention  of  utilising  the  mineral  oil  for 
the  purjiose  of  lighting  this  station.  Whether  this 
has  been  carried  into  effect  or  not  I do  not  know  ; 
by  the  last  accounts  I have  heard,  it  appeared 
probable  that  the  supply  of  petroleum  procurable 
was  insufficient  for  the  purpose.  It  is  impossible 
not  to  express  surprise  that  this  point  was  not 
ascertained  before  any  expenditure  upon  gas-works 
was  allowed. 

The  salt  of  the  Punjab  salt  range  is  one  of  the 
most  valuable  minerals  of  India.  The  supply  has 


been  pronounced  by  excellent  authorities  to  be 
practically  inexhaustible  ; indeed.  Dr.  Oldham  de- 
clares that  nowhere  else  in  the  world  are  deposits 
of  such  vast  extent  and  purity  known  to  occur.  The 
government  revenue  from  the  salt  exceeds  £300,000 
per  annum. 

Having  thus  briefly  noticed  the  Imown  metallic 
ores  and  other  minerals  of  our  Indian  possessions, 
exclusive  of  the  ores  of  iron  and  of  coal,  I shall 
proceed,  before  speaking  of  the  iron  ores,  to  de- 
scribe the  distribution  of  the  various  coal-fields, 
and  the  value,  so  far  as  it  is  known,  of  the  fuel  to 
be  obtained  from  them,  since  the  future  prospects 
of  the  iron  manufacture  in  India  depend  greatly 
upon  the  presence  or  absence  of  mineral  fuel  in 
the  neighbourhood  of  the  ore  deposits.  A report 
by  Dr.  Oldham,  in  1867,  on  the  coal  resources  and 
production  of  India,  being  a return  called  for  by 
H.M.  Secretary  of  State,  gives  a complete 
account  of  the  Indian  coal-fields  kno'vvn  at  that 
time,  and  of  the  progress  which  had  been  made  in 
working  them.  Since  1867  inuch  additional  infor- 
mation has  been  obtained  concerning  the  coal- 
fields in  the  central  provinces,  especially  those  in 
the  basin  of  the  Godavaii  and  its  affluents,  and 
considerable  progress  in  the  task  of  mapping  and 
examining  the  coal-bearing  rocks  in  Western 
Bengal. 

The  known  coal-fields  of  India  are  mostly  com- 
prised in  a somewhat  broad  tract  of  country  stretch-  I 
ing  from  the  neighbourhood  of  Calcutta,  and  from 
a line  which  may  be  roughly  drawn  parallel  with 
the  coast  of  the  Bay  of  Bengal,  but  at  a distance 
of  between  100  and  150  miles  from  the  shore,  to 
about  the  78th  parallel  of  east  longitude,  or  a little 
east  of  Nagpur.  This  tract  is  bordered  by  the 
plain  of  the  Ganges  valley  on  the  north,  and 
extends  locally  a little  beyond  the  Godavari  to  the 
south.  Outside  of  this  limit  the  only  coal-fields 
of  any  promise  are  some  in  Upper  Assam ; but 
deposits  of  small  coal  are  found  in  the  Khasi  Hills, 
in  the  salt  range  in  the  Punjab,  and  in  Tenna- 
serim.  Discoveiies  of  coal  have  been  announced 
in  several  other  places,  but  all  have,  when  inquii-ed 
into,  proved  to  be  of  no  practical  value. 

It  may  confidently  bo  stated  that  throughout 
the  peninsida  of  India,  south  of  the  river  Khrishna 
(and,  in  fact,  south  of  the  Godavari,  with  the 
exception  of  a tract  not  extending  more  than 
300  miles  from  the  coast  of  the  Bay  of  Bengal), 
throughout  the  whole  of  Western  India,  comprising 
the  Bombay  presidency  in  its  entirety,  Rajputana, 
Gwalior,  Indore,  Guzerat,  Kachh,  and  Sind ; in 
the  North-West  Provinces,  the  whole  Gangetic 
plain,  and  the  Himalayas,  not  only  is  no  workable 
coal  known,  but  it  is  highly  improbable — and, 
throughout  the  greater  portion  of  the  area,  im- 
possible— that  any  will  ever  be  discovered.  In  the 
Punjab  a few  deposits,  not  of  true  coal,  but  of 
lignite,  have  been  met  with,  but  the  quantity  is 
very  small  and  the  quality  inferior.  It  is  thus 
erident  that  only  a very  small  part  of  India  can  be 
considered  as  coal-producing ; and  even  within 
the  boundary  I have  pointed  out,  the  coal-fields 
are  in  general  but  thinly  scattered.  Part  of  this 
country  is  still  very  imperfectly  knoum,  but  a 
large  j)ortion  has  been  carefully  examined. 

All  the  coals  contained  in  the  Indian  fields,  with  i 
two  or  three  very  trifling  exceptions,  come  from  i 
one  geological  formation,  known  to  Indian  gcolo-  i 
gists  as  the  Damuda,  the  name  being  taken  from  I 
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th.e  river  on  which  the  Eaniganj  and  several  other 
coal-basins  occur.  The  geological  age  of  this 
formation  has  long  been  a matter  of  dispute,  but 
is  now  clearly  ascertained  to  be  the  same  as  that 
of  the  Australian  coal,  and  to  differ  very  little,  if 
at  all,  from  the  carboniferous  group  of  beds  in 
Europe.  The  fossil  plants  associated  with  the 
coals  of  India,  however,  differ  greatly  from  those 
of  the  European  coal  measures,  and  the  Indian 
coal  itself  is  very  dissimilar,  both  in  quality  and 
appearance,  its  most  characteristic  distinction  being 
its  excessive  lamination,  due  to  its  consisting  of 
alternate  layers  of  very  bright  and  very  dull 
I miner, ols — the  former  a pure  coal,  containing  a 

! large  proportion  of  volatile  matter  and  but  little 
ash,  the  latter  earthy,  and  frequently  shale  rather 
than  coal. 

i The  coal  basins  may  be  roughly  divided  into  four 
groups  : — 1st.  Those  of  Bengal,  including  the  coals 
■ of  the  Eajmahal  hills,  and  valley  of  the  Damuda. 
2nd.  Those  of  Eewah,  Sirguja,  Bilaspur,  Chutia, 
Nagpur,  and  the  tributary  mehals  of  Orissa.  3rd. 
Those  of  the  Nerbudda  valley  and  the  hills  to  the 
south  of  it.  4th.  Those  of  Chanda  and  the  God- 
avari valley.  I will  enumerate  the  different  coal- 
bearing areas  in  each  group. 

1.  liajninhal  Hills. — Along  the  western  face  of 
' these  hills,  which  run  north  and  south  from  the 

neighbourhood  of  Eajmahal  on  the  Ganges,  there 
are  several  small  fields,  from  which  some  coal  was 
extracted  during  the  construction  of  the  East  India 
Eailway,  in  order  to  supply  fuel  for  brick  and  lime 
burning.  The  extent  of  the  fields  it  is  difficult  to 
define,  because  the  coal-bearing  rocks  are  covered 
at  their  edges  in  many  cases  by  higher  beds.  In 
each  sm.all  basin,  one  of  which  occurs  in  every  large 
valley  traversing  the  hills,  are  several  seams  of  coal, 
varying  m thickness  from  three  to  twelve  feet,  but 
the  quality  is  not  in  most  cases  equ.al  to  that  of  the 
better  coal  seams  in  the  Eaniganj  field. 

2.  Itanir/anj. — This  is  at  present  by  far  the  most 
important  of  the  Indian  coal  fields,  nearly  the 
whole  of  the  coal  mined  in  India  being  obtained 

, from  it.  In  1868,  the  last  year  of  which  I have 
any  trustworthy  det.ails,  the  coal  extracted  through- 
out the  whole  of  India  was  about  497,000  tons,  of 
which  but  4.000  tons  were  obtained  from  all  the 
other  coal  fields,  the  remainder  being  from  the 
, Eaniganj  field.  There  has  been  no  very  great  in- 
crease in  the  produce  of  other  coal  fields  since 
I 1 80S,  with  perhaps  the  excej>tion  of  the  Kurhurbari 

! field. 

The  Eaniganj  field  commences  at  a distance  of 
I about  120  miles  to  the  north-west  of  Calcutta,  and 

I is  about  fourteen  miles  in  extreme  breath  from  east 

I to  west,  and  eighteen  from  north  to  south.  To  the 

I east  the  coal -bearing  rocks  are  covered  by  alluvi.al 

j deposits,  and  it  is  rmcertain  what  are  the  limits  of 

' the  field  in  that  direction.  The  known  area 

i is  between  500  and  COO  square  miles,  n. 

j portion  of  which,  about  one-fifth,  is  covered 

j so  thickly  with  formations  of  later  age  that 

I it  must  be  left  out  of  consideration  in  cacrdat- 

: ing  the  area  available  for  the  iiroduction  of  coal. 

[ The  seams  of  coal  are  numerous,  and  many  of  them 

i.  are  of  fail’  quality,  sufficiently  good  at  all  events 

j for  railway  purposes,  for  the  East  India  Eailway, 

! and  the  other  railways,  which  start  from  Calcutta 

1 have,  ever  since  they  were  opened,  been  worked 

» with  coal  supplied  from  Eaniganj.  The  different 

I seams  which  are  mined  vary  in  tliickness  from  41  to 


35  feet,  and  many  of  them  vary  in  this  respect 
within  short  distances.  The  seams  near  Eaniganj 
itself,  where  the  workings  are  more  extensive  than 
elsewhere,  show  but  little  variation,  and  are  of 
more  uniform  quality  than  those  in  the  north  and 
west  of  the  field,  where,  however,  much  good  coal 
exists. 

Although  this  coal-field  is  better  known  than  any 
other,  I do  not  think  that  mining  operations  are 
sufficiently  advanced  to  enable  any  trustworthy 
estimate  of  the  probable  yield  of  coal  to  be  formed. 
Unquestionably  there  is  an  enormous  quantity 
available.  Dr.  Oldham  estimates  it  roughly  at 
14,000  million  tons,  but  in  truth,  many  seams, 
perha^is  all,  vary  in  thiclcness,  and  we  have  not 
data  for  any  accurate  determinations.  In  1860, 
there  were  altogether  about  50  collieries  at  work, 
many  of  them,  however,  being  nothing  more  than 
small  open  quarries ; the  number  of  the  latter  has 
since  diminished,  but  the  output  of  coal  had 
doubled  in  ten  years. 

The  Eaniganj  coal-field  is  traversed  by  the  chord 
line  of  the  East  India  Eailway,  and  there  is  also  a 
branch  line  to  some  of  the  collieries.  To  this,  and 
to  its  being  the  nearest  field  to  Calcutta,  is  due  the 
much  greater  development  of  industry  in  mining 
this  field  than  in  any  other  part  of  India. 

3.  J her  Ha. — This  field  commences  only  ten  miles 
to  the  west  of  the  Eaniganj  coal-bearmg  tract.  It 
is  twenty-one  miles  from  east  to  west,  nine  miles 
from  north  to  south,  and  contains  numerous  seams 
of  coal,  some  of  them  of  great  thickness.  No 
collieries  exist.  The  coal,  so  far  as  it  has  been  ex- 
amined, ajqiears  somewhat  inferior  in  quality  to 
the  better  seams  near  Eaniganj,  but  this  is  a 
question  which  can  never  be  fairly  decided  without 
mining. 

4.  Bolcaro. — A long  strip  of  coal-bearing  rooks, 
commencing  within  a mile  of  the  western  end  of 
the  Jherria  field,  and  extendmg  forty  miles  from 
east  to  w’est,_with  a breadth  from  north  to  south 
never  exceeding  seven  and  a half  miles.  The  coal 
is,  so  far  as  is  known,  mferior  both  in  quantity 
and  quality  to  that  of  Eanigunj,  but  it  is  not 
worked. 

5.  Hamgarh. — A small  field,  thirty  square  miles 
in  extent,  south  of  the  last,  and  of  the  same 
character. 

6.  Iloharo,  or  Karanpura  Coal-fields. — Two  basins 
of  coal-bearing  rocks,  respectively  472  and  72 
square  miles  in  extent,  lying  immediately  west  of 
the  last-named  fields,  and  due  south  of  the  civil 
station  of  Hazaribagh.  They  contain,  apparently, 
a considerable  quantity  of  coal  of  fair  quality. 

All  the  above-named  coal-fields  are  in  the  valley 
of  the  Damuda,  along  which  they  form  a slightly 
interrupted  belt  of  coal-bearing  rocks,  extending 
for  150  miles,  and  occupying  at  least  1,500  square 
miles  of  country.  As  the  extent  of  the  Eaniganj 
field  to  the  eastward  is  unknown,  this  estimate  is 
probably  below  the  truth,  and  my  colleague,  Mr, 
Hughes,  estimates  the  area  of  coal-bearing  rocks 
m the  Damuda  valley  at  2000  square  miles.  Over 
at  least  one  half  of  this  area,  workable  coal  seams, 
of  considerable  thickness,  occur  within  a distance 
not  exceeding  1,000  feet  from  the  surface.  There 
is,  however,  a gradual  diminution  in  the  thickness 
of:  the  coal-bearing  formations  to  the  westward, 
and  the  number  of  coal  seams  appears,  also,  to 
dimmish. 

7.  Kvrlnirhari. — A small  field,  only  comprismg 
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18  square  miles,  of  which  contain  productive 
seams  of  coal.  This  little  tract  is  in  the  valley  of 
the  Barakar,  a tributary  of  the  Damuda,  and  it 
lies  to  the  north  of  the  fields  previously  men- 
tioned. It  is  25  miles  distant  from  the  chord  line 
of  the  East  India  railway,  and  a branch  has  been 
made  to  connect  the  two.  The  quality  of  the  coal 
is  unusually  good  for  India,  equal  or  superior  to 
the  best  found  in  the  Raniganj  field.  Mr.  Hughes, 
after  a very  careful  survey  of  this  field,  which, 
from  its  small  size,  affords  better  means  of  calcu- 
lation than  the  more  extensive  basins  of  the 
Damuda  valley,  considered  that  there  was  suffi- 
cient coal,  after  a liberal  allowance  for  waste,  to 
supply  an  out-turn  of  250,000  tons  per  annum  for 
800  years.  I place  very  small  reliance  upon  all 
such  estimates,  but  still  they  may  give  a rough 
approximation  to  the  truth,  and  they  are  as  likely 
to  bo  too  small  as  too  large. 

The  collieries  now  worked  in  the  Kurhurbaii 
coal-field  belong  to  the  East  India  railway  com- 
pany, and  I believe  it  has  been  found  profitable 
to  carry  coals  for  the  use  of  the  railway  through- 
out its  whole  length,  and  that  they  can  compete 
successfully  in  the  Panjab  lines  with  the  wood 
fuel  which  is  almost  the  only  local  supply  in  the 
extreme  north-west  of  India. 

I omit  from  the  list  some  small  fields  near 
Deogurh,  in  the  Santhal  Parganahs,  east  of  the 
Kurburbari  field,  and  of  the  Itkuri  field  to  the 
west,  as  no  coal  of  any  v.alue  has  been  obtained 
from  either,  and  the  fields  are  of  very  small  ex- 
tent. 

The  second  group  of  coal-fields  consists  of  a 
number  of  basins  scattered  thinly  over  an  im- 
mense tract  of  the  wildest  country  in  India.  None 
of  them  are  thoroughly  explored,  .and  it  is  highly 
probable  that  when  the  whole  coimtry  is  geo- 
logically surveyed,  the  number  of  coal-bearing 
localities  will  be  largely  increased.  Great  ad- 
ditions to  our  knowledge  have  been  made  during 
the  topographical  survey  of  these  regions,  coal 
being  now  marked  on  the  m.aps  in  several  places 
where  it  was  before  imkiiown.  I shall  merely 
mention  the  principal  localities. 

8.  Palamunn  (Palamow),  or  Daltonganj , in  Chota 
Nagpur,  a field  about  30  square  miles  in  extent 
Not  much  coal,  but  a colliery  once  existed. 

9.  South  Reioali  Fields. — Coal  exists  over  a tract 
of  country  about  40  miles  in  length  by  20  in 
breadth. 

10.  Fields  of  Upper  Son  Fallen. — These  are  very 
extensive,  but  do  not  appear  to  be  rich,  the  only 
seams  known  being  thin  and  of  poor  quality. 

11.  S lelds  of  Sirf/aja,  Bilaspur,  in  Fastetn 
Chntisgarli,  and  country  ivest  of  Chota  Nagymr. — 
I class  these  together,  as  all  we  know  of  them  is  that 
seams  of  coal,  many  of  them  of  great  thickness, 
occur  in  several  x^laces.  At  Korba,  on  the  Hasdo 
river,  a seam  is  exposed  altogether  89  feet  in 
thickness,  of  which  50  feet  is  coal,  the  rest  shale. 
The  coal,  however,  on  assay,  yielded  a large  quan- 
tity of  ash.  These  fields  will  become  important  in 
the  event  of  a direct  line  of  railway  being  made 
from  Calcutta  to  Nagpur. 

12.  Talchir.- — This  field  is  on  the  Brahmini  river, 
about  50  miles  north-west  of  Kat.ak.  No  coal  of 
any  value  has  been  found  in  it. 

The  third  group  of  coal-fields  comprises  those  in 
the  Nerbudda  valley,  and  the  hills  of  the  iSatpura 
]-ange  to  the  south  of  the  river.  One  locality  is  of 


great  importance  from  its  proximity  to  the  line  of 
the  Great  Indian  Peninsula  railway.  Besides  the 
fields  noticed  hereafter,  small  quantities  of  coal 
occur  at  Lameta  Ghat,  Sher  river,  Lokurtalai,  and 
other  places,  and  from  the  first-named  a con- 
siderable quantity  of  inferior  fuel  has  been  at  times 
extracted  for  local  purposes,  but  no  valuable  de- 
posits are  known  to  exist.  It  is  not  impossible, 
however,  that  some  may  occur  concealed  by  over- 
lying  formations. 

13.  3Iopani. — This  is  the  spot  at  which  the  col- 
leries  of  the  Nerbudda  Coal  and  Iron  Company  are 
situated.  The  seam,  so  far  as  it  is  known,  appears 
to  average  about  25  feet  in  thickness,  but  owing 
to  the  high  dips,  numerous  faults  and  dykes,  and 
to  the  small  extent  to  which  boring  has  hitherto 
been  attempted,  the  prospects  of  this  field  are  most 
obscure.  I learn  that  Mr.  Medlicott,  deputy- 
superintendent  of  the  geological  survey,  has  been 
specially  detached  to  examine  the  neighbourhood 
by  boring  in  the  course  of  the  present  season. 

14.  Tawn  Valley. — Several  seams  of  coal  occur 
near  Rawandyo,  between  Betul  and  Hoshungabad, 
about  35  miles  south  of  the  Great  Indian  Penin- 
sula Railway.  My  own  opinion  of  these  seams 
was  rather  unfavourable. 

15.  Uniret,  near  Chindwara. — Several  seams  of 
fair  coal  exist,  and  extend  apparently  over  a con- 
siderable tract  of  country. 

The  last  group  consists  of  coal-fields  on  the 
edge  of  the  great  sandstone  tract  which  occupies 
the  valley  of  the  Godavari  and  its  tributaries,  the 
Pranliita  and  Wardha,  from  the  neighbourhood 
of  Nagpur  to  near  Ellore.  Workable  coal  is  known 
to  exist  in  two  localities. 

16.  Wardha  River,  or  Rerar,  and  Chanda  Field. — 
Considering  the  very  recent  period  at  which  atten- 
tion was  drawn  to  this  important  series  of  coal 
deposits,  more  has  been  ascertained  concerning 
the  beds  than  in  any  other  coal-fields  in  India. 
This  is  due  to  the  circumstance  that  all  preliminary 
explorations  have  been  carried  out  by  the  officers 
of  government,  and  before  any  expensive  works 
were  commenced.  The  existence  of  a very  thick 
seam  of  carboniferous  shale  and  coal,  altogther  50 
to  70  feet  in  thickness,  and  containing  a fair  pro- 
qiortion  of  useful  fuel,  has  been  proved  over  a large 
area  in  the  Central  Provinces  and  Berar,  and  it 
recurs  a few  miles  further  south  in  the  Nizam’s 
territories.  The  quality  of  the  coal  hitherto  mined, 
though  inferior  to  the  best  seams  of  Raniganj  and 
Kurhurbali,  is  sufficiently  good  for  railway  pur- 
poses, and  it  is  rarely  the  case  in  a coal-field  that 
the  best  coal  is  the  first  discovered. 

17  Kamarum. — This  is  in  the  extreme  eastern 
portion  of  the  Hydrabad  territory,  and  about  100 
miles  north-west  of  Ellore.  Two  seams  of  coal, 
nmo  and  six  feet  in  thickness  respectively,  have 
been  found,  and  they  are  of  good  quality ; but 
they  have  only  been  traced  over  a small  tract  of 
country,  not  exceedmg  a quarter  ^of  a square 
mile. 

IS  Singareny. — 30  miles  south-east  of  the  last, 
and  30  miles  north  by  east  of  Kamamet.  The  thick- 
ness of  the  coal  is  unknown,  and  fiu’ther  research 
is  necessary,  but  the  locality  is  interesting  as  being 
the  most  southern  yet  known  in  India. 

It  is  probable  that  other  coal  seams  remain  to  be 
discovered  in  the  Godavari  valley.  Several  have 
been  observed  near  Dumagudem,  the  head-quaiders 
of  the  navigation  works  at  the  first  barrier  on  the 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  April  11,  1873. 


891 


Godavari,  but  none  as  yet  found  is  sufficiently  good 
in  quality  to  be  of  much  value. 

There  is  one  point  in  connection  wth  the  dis- 
tribution of  coal  throughout  the  different  basins 
which  is  worthy  of  notice,  and  that  is  the  much 
smaller  thidmess  of  the  coal-beai-ing  rocks  to  the 
westward,  and  the  cu’cumstances  that  the  coal 
found  in  them  is  mostly  concentrated  in  one  bed 
of  great  thickness,  consisting  of  alternations  of 
coal  and  shale.  In  the  Eaniganj  field,  where  the 
coal-bearing  formations  attain  their  maximum 
thickness,  they  consist  of  two  groups,  the  upper 
5,000  feet  thick,  the  lower  2,000,  each  contaimng 
several  seams  of  coal.  The  upper  group  entirely 
thins  out,  or  is  replaced  by  rocks  containing  no 
coal,  to  the  westward,  whilst  the  lower  group 
diminishes  greatly  in  thickness.  It  is  but  600  feet 
thick  at  Mopani,  in  the  Nerbudda  valley,  and  even 
less  near  Chanda,  whilst  the  coal  is  chiefly  con- 
tained in  each  case  in  one  large  seam,  25  to  30  feet 
thick  at  the  first  named  locality,  60  to  70  (coal  and 
■shale  together)  at  the  last. 

Before  leaving  the  subject  of  coal  there  are  two 
localities  in  the  extreme  north-east  of  India  which 
require  mention,  these  are — 

Khasi  Hills. — Some  coal  of  excellent  quality 
occui’S  in  these  lulls,  but  the  quantity  is  limited, 
and  the  locality  about  4,000  feet  above  the 
plains. 

Assam. — One  of  the  most  promising  coal-fields 
hitherto  found  in  the  Indian  possessions  occurs  in 
Upper  Assam,  in  the  Dibrughar  and  Sibsagur 
districts.  Scarcely  anything  is  known  of  it  as  yet 
except  the  existence  of  several  seams  of  excellent 
coal,  containing  only  from  two  to  five  per  cent,  of 
ash.  Unfortunately  the  localities,  almost  at  the 
extreme  east  end  of  the  Assam  valley,  and  in  a 
country  thinly  inhabited  and  covered  with  forest, 
are  unfavourable  for  commercial  enterprise. 

The  coal  hithoido  met  -with  in  Burmah  is  mere 
lignite,  wdth  the  possible  exception  of  a bed  recently 
discovered  at  Maulmain,  concerning  which, however, 
I have  no  trustworthy  information.  As  the  ex- 
i citement  created  by  the  discovery  appears  to  have 
I been  succeeded  by  complete  silence  on  the  subject, 
I fear  the  seam  is  of  the  same  small  value  as  other 
Bmunese  coals. 

From  the  above  details  it  -vvill  be  evident  that  in 
the  portion  of  India  to  which  coal-bearing  rocks 
i|  are  restricted  there  is  a practically  inexhaustible 
( supply  of  the  mineral.  All  the  coal-fields,  how- 
( ever,  are  far  from  the  coast,  and  the  majority  are 
E in  wild,  unsettled  disti'icts,  far  from  the  great 
centres  of  commerce  and  lines  of  railway.  When 
I we  131’oceed,  moreover,  to  compare  Indian  coal  with 
j that  of  other  countries,  we  shall  find  a startling  dif- 
ference in  quahty.  Some  of  the  Assam  coals  are 
said  to  cake  in  biu-ning,  but,  -with  this  exception, 
all  Indian  coals  are  freebuniing,  and  they  ■\\dll  not 
|i  form  true  coke,  although  an  mferior  coke-like 
I substance  may  be  procured  from  some  of  them,  and 
i might  be  employed  in  manufactures  with  ad- 
jj  vantage.  All  ordinary  Indian  coals  contain  from 
I 10  to  30  per  cent,  of  ash,  or  even  more,  and  the 
I propoiiion  of  fixed  carbon  rarely  exceeds  60  per 
I cent.  In  many  of  the  best  known  coal  seams  of 
the  Eaniganj  field,  which  contain  10  to  15  per  cent. 

' of  ash,  the  fixed  carbon  is  but  little  over  50  per 
cent.  The  average  composition  obtained,' from 
assays  of  Indian  coals  from  74  different  localities, 
ns  given  in  Dr.  Oldham’s  report,  is : — 


Fixed  carbon 52‘2 

Volatile  by  heat  31'9 

Ash 15'5 


Whilst  the  average  of  five  specimens  of  English 
coal  sold  in  the  Calcutta  market,  assaj^ed  at  the 
same  time  for  the  purpose  of  compaxison,  gave : — 


Fixed  carbon 68  d 

Volatile  29-2 

Ash 2-7 


The  result  of  vaiious  trials  on  Indian  railways  has 
been  that  it  requires  from  half  as  much  again  to 
twice  as  much  of  Indian  coal  as  it  does  of  average 
English  coal  to  do  the  same  amoxmt  of  work,  or, 
in  other  words,  that  Indian  coals  are  capable  of 
doing  only  one-half  to  two-thirds  the  duty  of 
English. 

The  use  of  Indian  coal  has  hitherto  been  restricted 
to  railways,  liver  steam-boats,  and  stationary 
engines.  For  sea-going  vessels  it  is  very  rarely 
used,  owing  to  the  larger  bulk  taken  up  by  it,  and 
the  larger  staff  of  firemen  and  coal  trimmers 
required,  in  consequence  of  the  increased  quantity 
of  coal  burnt  and  of  the  resulting  ash.  Even 
should  the  price  of  English  coal  continue  to 
advance,  its  place  in  sea- going  vessels  ■will  probably 
bo  taken  by  Australian  coal,  of  which  a constantly- 
increasing  quantity  has  of  late  years  been  imported 
into  India. 

For  the  development  of  the  coal  - pi-oducing 
industry  of  India  we  must,  therefore,  look  to  local 
demand,  and,  above  all,  to  railways  and  manu- 
factures. If  the  manufactiu-e  of  iron  in  India  by 
means  of  Indian  coal  could  be  succor^^fuUy 
establi.shed,  a greater  impetus  woxdd  be  gi  ,'en  to 
coal-mining  than  by  any  other  means.  I lee  no 
reason  why,  with  careful  selection,  Indian  coals 
should  not  be  employed  in  manufacturing  iron. 
Care  will  have  to  be  taken  in  the  selection,  some 
coal  containing  too  much  sulphur,  whilst  in  certain 
kinds  an  imusual  proportion  of  phosphorus  enter.s 
into  the  composition  of  the  ash,  and  doubtless 
other  difficulties  will  bo  met  with  at  first,  but, 
although  the  fix’st  attempts  may  be  failures,  I con- 
fidently look  forward  to  ultimate  success. 

As  its  gold,  copper,  and  precious  stones  formed 
the  mineral  wealth  of  India  in  the  past,  and  its 
coal  and  salt  are  its  i-ichest  productions  at  the 
present  day,  I cannot  but  think  that  its  iren  ores 
will  prove  its  most  valuable  mines  in  the  future. 
Uidikc  the  ores  of  the  rarer  metals  and  the  coal,  the 
iron-producing  minerals  of  India  are  -widely 
scattered  ; and  except  in  the  alluvial  plains  and  the 
trap  area,  there  are  few  parts  of  the  country  in 
which  none  are  found,  whilst  some  of  the  deposits 
are  unsurpassed  in  either  quality  or  abimdance. 

The  iron  ores  of  India  may  mostly  be  comprised 
under  tlu’eo  groups  : — 

1st.  Magnetic  and  specular  iron  ores,  and  red 
hsematite,  in  beds  or  veins,  amongst  metamorphic 
and  subci-ystalluie  rocks. 

2nd.  Clay  iron  ores  from  the  coal-bearing  strata, 
and  beds  of  brown  haematite  in  other  stratifiodrocka. 

3rd.  Sm-faco  deposits  originally  derived  from 
metamorphic  and  sedimentary  strata,  or  from  the 
I’ock  known  as  laterite.  These  deposits  usually 
contaui  either  magnetic  iron  sand  or  nodules  of 
brown  haematite.  Lateiite  itself  often  contains  from 
20  to  30  per  cent,  of  iron,  and  some  may  be  suffi- 
ciently lich  for  smelting. 

The  first  group  compii.ses  the  most  valuable  ores 
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of  India.  It  may  be  again  subdivided  into  two 
sub-groups,  the  beds  of  magnetic  or  specular  ore 
in  the  crystalline  rocks,  and  the  veins  and  irregular 
deposits,  mostly  of  haematite,  found  in  several  of  the 
older  formations,  To  the  former  belong  the  great 
deposits  of  Chanda  and  Salem,  and  some  of  those 
in  Kaniaon ; to  the  latter,  the  ores  of  Bandelkhand, 
the  Nerbudda  valley,  and  South-east  Berar.  The 
supply  in  many  cases  is  practically  inexhaustible. 
Perhaps  the  most  remarkable  deposits  are  those 
near  Salem,  in  the  Madras  Presidency,  consisting 
of  immense  beds  from  oO  to  100  feet  thick,  or  even 
more,  the  outcrop  of  which  may  often  be  traced  for 
miles.  One  of  these  commences  about  nine  miles 
east  of  Salem,  and  forms  the  ridge  of  a hill  1,500 
feet  high,  and  four  miles  long.  Again,  on  Kun- 
jamullay  hill,  six  miles  west-south-west  of  Salem, 
there  are  five  bands  of  magnetic  iron  from  20  to  50 
feet  thick,  and  they  can  be  traced  all  round  the  hill, 
which  is  four  miles  in  length.  These  are  only  two 
instances  out  of  a large  number.  At  Lohara,  in 
the  Chanda  district.  Central  Provinces,  there  is  a 
hill,  nearly  two  miles  long  and  half  a mile  broad, 
the  surface  of  which  is  covered  with  masses  of 
almost  pure  iron  ore,  a mixture  of  specular  iron  and 
magnetic,  yielding  to  assay  70  per  cent,  of  metallic 
iron.  So  far  as  I could  make  out,  the  whole  mass 
of  the  hill  appeared  to  consist  of  this  ore.  Some 
thinner  bands  of  magnetic  iron  ores  occur  in  the 
gneissic  rocks  at  the  southern  edge  of  the  Eaniganj 
coalfield. 

The  chief  ores  of  Bandelkhand  aird  the  Nerbudda 
valley  consists  of  hcEinatite  contained  in  veins  and 
brecciated  masses,  or  in  local  deposits,  often  of  groat 
extent  and  richness,  derived  from  the  denudation 
of  the  breccias.  Although  these  deposits  do  not 
approach  in  abundance  the  wonderful  masses  last 
referred  to,  they  are  able  to  afford  a largo  quantity 
of  excellent  ore. 

The  clay  iron  ores  of  the  Eaniganj  and  other 
fields  of  the  Damuda  valley  are  similar  to  those  of 
the  English  coalfields,  and  the  quantity  is  large. 
A large  series  of  sjjecimens  from  the  Eaniganj  coal- 
field yielded  on  assay  an  average  of  nearly  39  per 
cent,  of  iron.  In  the  other  coalfields  these  beds 
are  either  sparingly  distributed  or  wanting.  In 
some  places  there  are  large  deposits  of  haematite 
near  the  base  of  the  coal  measures. 

The  prmcipal  iron  ore  of  Kamaon  is  obtained 
from  an  argillaceous  band,  containing  large  quanti- 
ties of  red  hEematite,  with  smaller  proiiortions  of 
brown  hsematito  in  the  tertiary  sub-Himalayaii 
rocks.  The  ore  bod  is  from  10  to  20  feet  thick ; it 
has  been  traced  for  a long  distance,  but  it  appears 
to  be  only  locally  rich. 

The  various  surface  deposits  supply  a great  por- 
tion of  the  ores  used  by  the  native  smelters,  but 
much  labour  is  necessary  in  collection,  and  the 
quantity  procurable  is  often  insufficient  for  large 
works.  Still,  these  deposits  would  in  places  yield 
a very  considerable  supply,  and  might  be  usefully 
employed  mixed  Avith  the  richer  ores. 

I cannot  better  terminate  this  paper  than  by  a 
very  brief  account  of  the  native  iron  manufacture 
in  India  and  a short  notice  of  the  efforts  hitherto 
made  by  the  government  and  private  individuals 
to  introduce  smelting  on  a larger  scale. 

The  iron  manufacture  in  India  dates  from  a 
period  far  beyond  the  range  of  history.  In  many 
arts  of  the  country  stone  circles,  cromlechs, 
istvaens  and  similar  relics  occur,  precisely  similar 


to  those  found  in  Europe,  but  whereas,  in  the 
European  localities,  the  only  implements  found 
beneath  these  ancient  remains  are  of  stone  or 
bronze,  in  India,  in  numerous  instances,  Aveapons 
and  other  objects  of  iron  have  been  met  Avith.  It 
is  not,  of  course,  certain  that  the  stone  circles  of 
the  tAvo  countries  are  contemporaneous,  but  still 
there  appears  every  probability  that  those  of  India 
are  of  greater  antiquity  than  the  earliest  use  of 
iron  in  Europe. 

The  present  method  of  making  ii’on  varies  some- 
Avhatin  different  localities,  but  generally  the  process 
is  carried  on  in  a small  clay  furnace,  three  to  five 
feet  high,  and  about  a foot  in  diameter  inside. 
The  blast  is  supplied  in  Bengal,  Orissa,  the 
Northern  Circars,  Bastar,  the  lower  Grodavari 
Valley,  &e.,  by  foot  bellows  of  peculiar  construc- 
tion, elseAvhere  by  the  ordinary  Indian  goat-skin 
belloAvs,  Avorked  by  the  hand.  The  fuel  employed 
is  charcoal,  and  no  flux  is  used.  The  smelting 
usually  lasts  eight  to  ten  hours,  after  Avhich  a mass 
of  impure  malleable  iron,  weighing  from  ten  to 
tAventy  pounds,  is  found  in  the  bottom  of  the 
furnace.  This  is  purified  by  reheating  in  an  open 
hearth  and  hammering.  The  resultmg  iron  is 
usually  of  excellent  quality. 

There  are  various  modifications  of  this  process. 
On  the  Godavari  I found  a wandering  gipsy-like 
tribe  of  blacksmiths,  Avho  simply  mix  ore  and 
charcoal  inahole  in  the  ground,  and  by  the  means  of 
foot-belloAvs  extracta  small  mass  of  iron,  Avhichthey 
proceed  at  once  to  hammer  into  any  implement 
Avhich  may  be  requmed.  In  Bhirbhum,  on  the 
other  hand,  there  are  furnaces  which  produce  up- 
Avards  of  a hundredAveight  per  diem.  The  im- 
provement in  this  case  was  first  made  by  an 
Englishman,  but  has  been  adopted  by  the  natives. 
But,  however  modified,  the  process  is  extremely 
rough  and  Avasteful,  the  amount  of  labour  and  the 
proportion  of  fuel  necessary  beuig  excessive,  whilst 
the  quantity  of  iron  produced  is  very  small.  The 
natives  engaged  in  the  Avork  are  of  the  loAvest  caste, 
and  are  ahvays  miserably  poor.  The  manufacture 
of  iron  throughout  India  is  rapidly  decreasing,  ui 
consequence  of  the  forests  being  cleared. 

The  idea  of  introducing  European  methods  of 
smelting  dates  from  the  commencement  of  the 
century,  Avhen,  OAving  to  the  Avar,  the  introduction 
of  charcoal  iron  into  England  had  become  difficult, 
and  it  is  curious  to  note  that  the  original  intentions 
of  the  first  association  which  ever  attempted  to 
manufacture  iron  on  a large  scale  in  India  Avere  to 
supply  the  Avants  of  England.  The  origmal  pro- 
moter, Mr.  Heath,  a Madras  ciAulian,  applied  to 
the  Government  of  Madras  for  aid  in  his  endeavom’ 
to  start  iron  Avorks,  and  thus  commences  a very 
curious  history,  told,  Avith  great  prolixity,  m tAvo 
Parliamentary  blue  books.  Thefirst  transaction  was, 
perhaps,  the  most  remarkable  of  the  whole.  The 
Government  of  Madras  did  not  like  to  advance  money 
for  the  establishment  of  iron  Avorks,  but  they  gave 
Mr.  Heath  a contract  to  supply  the  government 
Avith  cotton,  Avith  the  intention  that  he  should 
aq>ply  the  profits  derived  from  the  cotton  contract 
to  his  iron  mamifacture.  Unfortmiately  for  the 
latter,  the  price  of  cotton  rose,  and  instead  of 
profiting,  Mr.  Heath  lost  by  his  contract.  Hoav- 
ever,  he  still  kept  to  his  project,  and  about  1825 
succeeded  in  obtaining  an  advance  of  money  from 
government  and  in  forming  a company  to  establish 
iron  Avorks  at  Porto  Novo,  near  Cuddalore,  south 
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of  Madras,  Polainputee,  near  Salem,  Trincomalee, 
and  at  Beypoor,  in  Malabar.  The  former  com- 
menced to  work  about  the  year  183.'}. 

It  would  be  tedious  to  go  through  the  long 
n history  of  the  Madras  iron  works.  From  beginning 
to  end  it  is  one  unbroken  tale  of  ill-success,  despite 
much  aid  from  the  government,  and  all  the  share-  ■ 
holders,  including  Mr.  Heath,  lost  largely.  One 
company  failed,  and  another  was  started  to  take 
its  place.  Several  serious  errors  appear  to  have 
' been  committed,  one  of  the  principal  of  these 
being  the  distance  of  the  works  at  Porto  Novo 
from  the  supplies  of  ore  and  charcoal ; another  the 
faidty  construction  of  the  works  in  the  first 
instance.  The  gradually-increasing  cost  of  char- 
. coal,  in  consequence  of  the  destruction  of  forests 
near  the  works,  and  the  distance  from  which  it 
was  necessary  to  bruig  fuel,  also  added  to  the 
expense,  but  after  every  allowance  has  been  made, 
the  utter  collapse  of  the  undertaking,  and  its 
unprofitable  results  from  beginning  to  end,  are 
difficult  to  understand.  The  works  were,  I believe, 
finally  given  up  about  1860. 

One  attempt  at  least  was  made  to  establish  iron 
works  at  Eaniganj , and  one  at  J ubaljDur,  but  they 
came  to  nothing,  and,  in  the  former  case  at  all 
events,  no  furnace  was  ever  built. 

Just  before  and  after  the  mutmies,  the  com- 
mencement of  railways  in  India,  and  the  conse- 
quent demand  for  iron,  seem  to  have  greatly 
stimulated  attempts  at  manufacture.  One  or  two 
trifling  attempts  had  already  been  made  in  Bengal, 
but  in  1837  Mr.  Sowerby,  an  engineer,  was  en- 
gaged by  the  government  to  report  on  the  iron 
ores  of  Kaniaon,  and,  subsequently,  to  construct 
iron-works.  At  the  same  time  some  blast- 
furnaces were  built  in  the  same  country  by  private 
individuals  ; all  proved  failures.  Another  attempt 
was  made  by  a Calcutta  merchant,  at  Mahaiuad- 
bazar,  near  Suri,  in  Bhirbhum,  at  a distance  of 
about  100  miles  from  Calcutta,  and  close  to  the 
line  of  the  East  India  Railway.  I was  ordered 
to  report  upon  these  Avorks  in  1860,  and  then 
prospect  appeared  to  me  fair,  the  only  doubtful 
question  being  the  supply  of  charcoal.  However, 
they  were  abandoned  shortly  afterwards.  Lastly, 
some  works  were  erected  by  the  government,  at 
Bm-wai,  on  the  Nerbudda,  under  the  direction  of 
Mr.  Mitander,  a very  able  Swedish  metallurgist. 
I believe  this  was  by  far  the  most  promising  at- 
tempt ever  made  to  construct  iron-works  in  India. 
Mr.  Mitander  was  admnably  suited  for  the  work  ; 
he  had  had  much  experience  in  making  iron  with 
charcoal,  and  Avas  at  the  same  time  a good  metal- 
lurgist, Avith  sufficient  scientific  knoAvledge  to  enable 
hun  to  overcome  difficulties.  After  many  assays 
all  preliminaiy  difficulties  had  been  overcome, 
the  Avorks  Avere  ready  for  the  production  of  iron, 
and  nothing  Avas  required  except  the  aid  of  some 
European  Avorkmen  to  superintend  the  natives ; 
but,  meantime,  unfortunately.  Colonel  (then  Cap- 
tain) Keatinge,  the  present  Chief  Commissioner  of 
the  Central  Provinces,  to  Avhom  the  establishment 
of  the  works  Avas  due,  had  been  transferred  to  other- 
duties  at  a distance,  and,  there  being  iro  one  to  urge 
the  importance  of  completing  the  experiment,  the 
govei-nment,  in  a fit  of  economy,  after  spending  7^ 
lakhs  (£75,000),  dismissed  Mr.  Mitander  and  closed 
the  Avorks,  Avhich  they  offered  for  sale,  naturally 
Avithout  success.  This  Avas  in  1864. 

The  Nerbudda  ironAA-orks  had,  to  the  best  of  my 


belief,  a fairer  chance  of  success  than  any  others 
which  have  ever  been  attempted  in  India.  Ore  and 
limestone  abounded  in  the  neighbourhood,  and  a 
large  forest,  extending  for  many  miles  to  the  East  and 
North-east,  furnished  a sufficient  supply  of  charcoal. 
Above  all,  a competent  manager  was  in  charge.  It 
is  greatly  to  be  regretted  that  the  experiment  was 
never  fully  carried  out,  and  that,  after  the  large 
expenditure  made,  it  Avas  never  ascertained  by  ti-ial 
Avhether  iron  could  be  made  Avith  profit  or  not. 
Equally  unfortrmate  is  it  that  no  record  has  been 
published  of  Mr.  Mitander’s  various  experiments 
of  the  plans  adopted  by  him  for  burning  and  storing 
charcoal,  &c.  Should  nerv  works  be  started  all  aaTU 
have  to  be  done  over  again.  The  Avorks  have  noAV 
been  made  over  to  Holkar,  Avith  the  tei-ritory  oir 
which  they  stand. 

All  the  iron  Avorks  I have  mentioned  employed 
charcoal  for  fuel ; the  use  of  Indian  coal  for  iron 
smelting  has  yet  to  be  attempted.  Several  men  of 
experience  have  been  sent  out  at  various  times  by 
the  govei-nnient  of  India  to  report  on  the  prospects 
of  iron  manufacture,  and  last  autumn  Mr.  Bauer- 
man  Avas  despatched  for  the  same  purpose.  It  is 
to  be  hoped  that  his  report  Avill  lead  to  some 
definite  result.  The  increasing  price  of  iron  in 
England  is  most  favourable  to  the  chance  of  the 
manufacture  proAung  profitable  in  India. 

I A\ill  sum  u]3  in  as  feAv  words  as  iiossible  my 
vieAVS  as  to  the  mineral  resoiu’ces  of  India.  The 
knoAvn  ores  of  copper,  lead,  and  silver,  and  the 
depiosits  containing  gold  and  diamonds,  are  of 
small  value.  Valuable  tin  ores  exist  in  the 
Tenasserim  j>rovinces,  and  still  more  valuable  beds 
of  salt  in  the  Punjab.  Coal  abormds,  but  is  limited 
to  a comparatively  small  portion  of  the  country, 
and  the  quality  is  inferior ; ii-oii  ores  occur’  plenti- 
fully, but  hitherto  they  have  been  very  little 
Avoi-ked.  I think  I am  justified  in  my  opinion  that 
India,  takerr  as  a whole,  camrot  be  considered  rich 
hr  minerals. 


DISCUSSION. 

Mr.  Hyde  Clarke  inquired  what  were  the  mining  laws 
of  India,  and  if  any  new  ones  had  been  lately  passed'? 

Mr.  Blanford  said  he  could  give  no  information  orr 
that  point. 

Mr.  Dantry  said  he  believed  there  were  no  special  laws, 
but  that  the  government  regulations  were  favourable 
to  irrining  enterprise. 

Mr.  Blanford  understood  that  the  minerals  were  the 
property  of  the  goA-ornment,  except  in  Bengal,  where 
the  permanent  settlement  prevailed,  Ar’hero  they  had 
been  allowed  to  become  the  property  of  the  landoAAmer. 

Mr.  Drew  thought  it  had  always  been  the  rule  that 
minerals  should  belong  to  the  Crown,  though  there  were 
cases  in  which,  when  the  revenue  was  settled,  even  for  a 
short  period,  they  were  allowed  to  go  with  the  land. 
He  had  known  such  cases  in  the  Punjab.  He  was  ac- 
quainted with  some  of  the  copper  mines  in  the  northr 
west  corner  of  the  Himalayas,  but  the  deposits  A\-ere  not 
rich,  and,  as  a general  rule,  it  v/as  found  impossible  to 
work  minerals  with  advantage  in  the  mountain  districts. 
With  regard  to  coal  and  iron,  however,  he  A\'as  more 
hopeful. 

Mr.  'Wilde,  who  was  acquainted  Avith  Singhbhum,  said 
an  apparently  rich  deposit  of  copper  had  been  found 
there,  but  it  was  soon  worked  out,  and  the  mines  had 
to  be  abandoned.  He  was  also  interested  in  the  Nerbudda 
Coal  and  Iron  Company,  and  might  mention  that  a nev? 
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was  now  being  sunk  there,  which  was  expected  to 
be  700  feet  deep  before  reaching  the  coal.  The  character 
of  the  strata  was  yet  far  from  accurately  determined,  there 
was  a good  deal  of  trap  rock,  and  disappointment  was  often 
experienced.  It  was  still  believed,  however,  that  there  was 
a large  quantity  of  coal  yet  to  be  discovered.  The  great 
advantage  of  these  coalfields  lay  in  the  fact  of  their  being 
the  nearest  to  a line  of  railway,  so  that  the  coal  can  be 
readily  disposed  of.  He  had  always  understood  that  a 
comparison  of  native  with  ordinary  English  coal  showed 
the  former  to  be  about  one-third  inferior,  but  he  had 
lately  taken  the  quantities  consumed  respectively 
on  the  East  Indian  Railway  and  the  Eastern  Bengal, 
both  of  which  burnt  native  coal  ; the  Great  Indian 
Peninsular,  burning  English  coal  exclusively ; and  the 
Bombay  and  Baroda,  burning  it  chiefly  ; and  the  result, 
dividing  the  total  quantity  of  coal  consumed  by  the 
train  mileage,  seemed  to  show  an  inferiority  on  the  part 
of  the  native  coal  of  only  one-tenth.  This  of  course  was 
but  an  approximate  mode  of  estimating  it,  and  there 
might  be  a difference  in  the  construction  of  the  loco- 
motives, which  would  affect  the  result. 

Gen.  Vaughan  said  he  had  had  experience  only  of  the 
salt  mines  in  the  Punjab,  whidh  were  very  interesting. 
There  were  two  kinds  of  salt,  one  which  was  dug  out  of 
the  bowels  of  the  earth,  in  the  Punjab,  the  working 
forming  the  most  beautiful  crystalline  grottoes,  the  pre- 
vailing colour  being  white,  though  it  sometimes  assumed 
a pink  or  reddish  hue — the  other  being  found  in  the 
beds  of  ravines  and  nullahs  in  the  Trans-Indus  country' 
of  Afghanistan.  This  kind  of  salt  was  found  in  large 
masses,  two  being  often  a good  load  for  a bullock.  There 
was  an  immense  trade  in  salt,  which  was  carried  almost 
to  Central  Asia — certainly  beyond  the  outlying  districts 
of  the  Punjab  and  the  Afghan  tribes  ; and  formerly 
there  had  been  an  immense  deal  of  smuggling,  but  this 
was  now  almost  entirely  prevented  by  improved  regula- 
tions. This  salt  from  the  nullahs  of  the  Trans-Indus 
country  differed  from  that  of  the  Punjab,  in  being  a 
grey  colour,  but  it  was  considered  to  be  even  more 
savoury  or  to  possess  more  saline  properties  than  the 
white.  The  .salt  mines  of  the  Punjab  were  quite  one  of 
the  curiosities  of  the  neighbourhood,  and  were  visited  by 
Lord  Dalhousie,  who  was  much  interested  in  them. 

Mr,  Hyde  Clarke  said,  from  the  .account  given 
of  the  early  iron  workings  there  could  hardly  be  any 
doubt  that  they  must  have  existed  for  thousands  of 
years,  and  the  probability  was  that  similar  processes 
were  carried  on  in  Europe  by  the  same  races  who  de- 
veloped those  monuments  to  which  reference  had  been 
made,  and  which  were  perfectly  conformable  in  the 
east  and  west.  Thus  identically  the  same  process 
which  Mr.  Blanford  had  described  as  pursued  by  a 
gipsy-like  tribe  in  India,  he  had  seen  follow'ed  by 
people  who  had  migrated  from  India  in  the  more 
western  portions  of  Asia  ; and  the  same  thing  might 
be  seen  in  Hungary  and  elsewhere.  He  could  not 
agree  in  the  conclusion  as  to  the  exhaustion  of  the 
deposits  at  the  present  day  on  the  ground  that  they 
liad  been  worked  at  former  periods.  No  doubt  the 
ancient  miners  displayed  great  industry  ; the  Romans, 
for  instance,  were  good  engineers  and  indefatigable 
workers,  and  yet  it  was  well  known  that  in  nearly 
every  quarter  of  the  globe  where  they  had  carried  on 
their  operations  they  might  still  bo  pursued  with  suc- 
cessful results.  In  this  country  there  were  remains  of 
Roman  mining  operations  both  in  Cornwall  and  in 
Cumberland,  .and  in  both  places  their  abandonment 
was  no  proof  of  the  exhaustion  of  the  ores.  The  fact 
was  that  the  appliances  of  the  Romans,  ingenious  as 
they  were,  as  described  in  the  classic  authors,  were 
not  sufficient  to  exhaust  the  resources  of  the  mines. 
The  same  thing  applied  in  Spain  and  other  countries, 
and,  therefore,  he  drew  the  conclusion  that  the  ex- 
istence of  old  abandoned  workings  in  any  part  of 
the  world  was  rather  an  encouragement  to  the  modern 


miner  than  the  reverse.  One  of  the  most  interesting 
portions  of  the  paper  was  that  which  contained  the 
history  of  the  failures  of  the  iron  manufacture  in  Madras, 
and  it  must  be  remembered  that  nothing  was  more  valu- 
able in  science  or  the  arts  than  the  history  of  failures 
whenever  their  cause  could  be  discovered.  ARusion  had 
been  made  to  the  name  of  a gentleman  who  had  rendered 
inestimable  services  both  to  India  and  to  his  native 
country.  Mr.  Heath  was  a civilian  in  India,  who 
laboured  hard  to  establish  those  iron  works  which  had 
proved  so  disastrous  to  his  own  fortunes ; and  he  was, 
moreover,  one  of  the  few  pioneers  of  railways  in  India — 
in  fact,  no  one  hardly  took  a more  active  part  in  the 
introduction  of  railways  into  the  Madras  presidency. 
He  was  also  known  in  England  as  the  inventor  of  a 
process  which  was  the  means  of  renovating  and  vastly 
extending  our  steel  manufactures,  and  had  led  to 
the  creation  of  numerous  branches  of  industry,  by  the 
great  reduction  which  it  effected  in  the  cost  of  steel.  In 
that  matter,  however,  as  in  others,  he  was  pecuniarily 
unfortunate.  All  that  he  asked  of  the  steel  manu- 
facturers was  a royalty  of  £1  per  ton  on  the  £20  per  ton 
which  they  were  enabled  to  save  by  means  of  his  process. 
A combination  was  formed,  however,  to  contest  his 
rights — and,  as  was  generally  the  case  in  patents,  as 
soon  as  anything  was  successful  it  was  found  out  that 
some  one  had  made  the  same  discovery  before.  In  Mr. 
Heath’s  case  it  unfortunately  happened  that  a previous 
improvement  of  his  own,  which  was  not  included  in  his 
patent,  gave  his  opponents  a weapon  with  which  to  fight 
him,  and  he  died  crushed  by  the  consequences  of  his 
own  success,  still  le.aving  to  his  successors  some  small 
heritage  in  the  limited  compensation  which  was 
ultimately  given  by  the  steel  manufacturers  to  his  re- 
presentatives. His  name  ought  never  to  be  forgotten  in 
any  discussion  affecting  India,  and  certainly  not  in  that 
hall  where  he  had  received  the  thanks  of  the  Society  and 
such  reward  as  they  were  able  to  offer  him.  His  career  was 
one  which  should  be  carefully  studied  if  any  useful  lesson 
was  to  be  drawn  from  it,  and  he  considered  it  gave 
no  ground  for  discouragement.  No  doubt  his  life  had 
been  a series  of  failures,  but  what  was  their  history  as 
he  had  heard  from  his  own  lips  ? He  was  a civilian 
collector,  who  knew  nothing  whatever  about  the  iron 
manufacture,  and  all  his  knowledge  h.ad  to  be  acquired 
from  books  and  from  occasional  visits  to  Europe.  He 
was  a promoter  of  the  culture  of  cotton,  and  of  the  pro- 
gress of  his  collectorate  in  every  respect ; and  in  the 
time  wffien  the  company  was  a trading  company  he  was 
allowed,  as  had  been  mentioned,  his  own  profits  on  cotton, 
as  a fund  by  means  of  which  to  carry  out  his  experiments 
in  the  manuracture  of  iron.  Thus,  the  old  government 
of  India  afforded  him  a great  deal  of  encouragement,  but 
the  result  was  what  might  naturally  bo  expected.  Mr. 
Heath  was  a man  of  great  power  of  mind  and  of  an  in- 
ventive genius,  but  his  whole  career  was  one  of  experi- 
ment ; and,  howmver  able  he  became  as  a man  of  science 
to  the  last  day  of  his  life,  he  nev'er  was  a man  of  business ; 
and  when  such  matters  were  carried  out  by  an  amateur, 
as  he  and  many  other  servants  of  the  Indian  government 
were,  what  could  be  expected  but  failure  ? But,  so  far 
from  that  being  cause  for  discouragement,  it  ought  to  be 
a lesson  not  to  commit  the  same  errors  in  the  future.  The 
whole  history  of  Mr.  Heath  illustrated  one  of  the  evils 
which  seemed  inherent  to  the  government  of  India ; 
when  a man  had  made  great  exertions,  and  perhaps 
spent  large  sums  from  the  public  revenue  in  promoting 
an  important  manufacture,  he  was  removed  to  another 
district  before  his  plans  were  m.atured,  and  someone  took 
his  place  who  probably  upset  the  whole  of  his  arrange- 
ments. Turkey  was  often  pointed  to  as  an  example  of 
foolish  government,  but  what  could  be  more  absurd  than 
sacrificing  an  expenditureof  £75,000  and  foregoing  all 
beneficial  results  ? The  whole  career  of  India  bore  marks 
of  the  same  want  of  administrative  foresight.  Thousands 
and  tens  of  thousands  of  pounds  were  expended  on  experi- 
ments, which  were  often  entrusted  to  men  totally  in- 
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capable  of  properly  conducting  them,  while  a few 
hundreds  or  thousands  which  might  have  been  employed 
annually  in  a careful,  persistent  course  of  improvement 
were  denied.  Coming  now  to  the  point  with  which  he 
started,  if  there  were  to  be  any  successful  development 
of  mining  enterprise  in  India,  there  must  be  such  security 
of  tenure  for  the  miner  as  would  enable  him  to  carry  out, 
with  some  prospects  of  success,  what  was  always  a most 
speculative  business.  They  had  been  informed  that 
there  were  no  general  mining  regulations  in  India,  and 
that  in  large  districts  they  were  entirely  dependent  on 
the  casual  arrangements  which  occurred  at  the  time  of 
the  Bengal  settlement.  Whereas  the  law  of  the  country 
generally,  as  of  all  the  rest  of  the  world,  was  that  the 
minerals  belonged  to  the  state,  without  the  least  regard 
to  public  interests  these  mineral  rights  were  passed  over 
to  the  zemindars  of  Bengal  — the  most  extraordinary 
arrangement  it  was  possible  to  conceive.  When  in 
Turkey  he  found  mining  affairs  in  much  the  same  state 
as  in  India — -a  few  rich  mines  were  worked  which  were 
State  monopolies,  while  large  districts  of  country,  abound- 
ing in  mineral  wealth,  were  absolutely  unworked,  and 
there  was  not  one  company  in  successful  operation  in 
Turkey.  The  guveinment  were  very  anxious  to  develope 
these  mineral  resources,  and  set  up  a code  of  mining- 
laws,  which  they  obtained  from  Paris ; but  the  French 
not  being  remarkable  for  mining  enterprise,  it  was  not 
very  well  adapted  for  the  purpose,  the  pains,  and 
penalties,  and  dues,  and  tolls,  being  so  heavy  that 
it  was  impossible  to  work  a mine  at  all.  He 
having  pointed  the  reason  of  this  to  the  minister, 
a large  reduction  was  made,  but  still  not  enough 
to  encourage  mining  operations.  Having  sent  to 
the  government  information  of  the  discovery  of 
a coal  basin,  the  minister  telegraphed  back,  thanking 
him  for  that  and  other  favours,  and  begging  him  to 
accept  a concession  of  the  coal-field  under  the  ordinary 
mining  laws.  His  answer  -was  that  the  discoverer  of 
the  coal-field  ought  to  have  the  benefit  of  it,  and  that, 
as  for  himself,  he  begged  to  decline  the  offer,  because  it 
would  be  simply  ruinous  to  work  the  mines  under  the 
government  conditions.  The  tolls  had  since  been  still 
farther  reduced,  and  a few  companies  were  now  at  work. 
To  take  another  example,  for  a government  nut 
remarkably  liberal,  Philip  II.  of  Spain  followed  in 
America  the  same  encouraging  system  which  had  been 
adopted  in  the  old  world,  giving  the  jiroperty  in  any 
mine  to  the  discoverer.  The  same  law  existed  in  South 
America  as  in  Cornwall,  though  there  was  in  the  former 
country  more  scope  for  its  operations.  Any  man  who 
discovered  a mine  had  only  to  go  to  a local  office  and 
register  it,  paying  a fee  of  two  rupees,  and  he  thereupon 
became  the  proprietor  in  perpetuity,  subject  only  to  his 
carrying  on  the  works  to  a certain  limited  extent.  He 
had  at  once,  therefore,  a property  which  he  could  sell  or 
raise  money  upon  for  conducting  the  works,  and  thus 
mining  was  encouraged  and  developed.  The  same  system 
might  be  adopted  in  many  parts  of  India  with  great  ad- 
vantage. He  had  no  doubt  that  when  Mr.  Blanford’s 
valuable  paper  was  published  in  India,  so  fir  from 
creating  discouragement,  it  would  cause  greater  .atten- 
tion to  be  paid  to  the  subject,  and  to  the  ascertaining  on 
the  spot  the  causes  of  failure.  The  circumstance  that 
many  of  the  most  valuable  mineral  deposits  existed  in 
those  districts  which  were  least  explored,  and  still  occu- 
pied by  wild  aboriginal  tribes,  showed  the  necessity  for- 
paying  more  attention  to  those  districts,  and  the  fact, 
which  had  been  stated,  that  the  most  valuable  coal  and 
iron  deposits  lay  far  from  the  main  lines  of  railway,  was 
simply  a reason  for  further  and  early  railway  extension. 

Mr.  Prichard  said  he  had  been  much  interested  in  Mr. 
Blanford’s  paper,  but  at  the  same  time  somewhat 
dismayed  at  the  account  given  of  the  mineral  resources 
of  India.  He  could  not  help  the  feeling  that,  as  in  ancient 
times,  India  was  known  to  be  the  source  from  whence 
flowed  the  principal  suppl}^  of  wealth  to  the  whole  of 
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the  civilised  world,  it  was  strange  if  the  supplies  had 
altogether  become  exhauste  l.  Tiie  remark  of  Mr.  Hyde 
Clarke,  that  the  abandonment  of  ancient  workings  did 
not  prove  the  exhaustion  of  the  mine,  struck  him  as 
having  considerable  weight,  for  it  was  well  known  that 
the  fires  which  had  recently  been  extinguished  in  South 
Wales  owing  to  the  strike,  had,  until  that  unfortunate 
occurrence,  been  burning  almost  without  interruption 
from  the  days  of  the  Romans.  It  seemed  on  the  face  of 
it  strange,  therefore,  that  the  country  formerly  celebrated 
as  the  richest  in  mineral  wealth,  should  now  be  really 
one  of  the  poorest.  As  far  as  his  own  experience  went, 
he  must,  however,  corroborate  Mr.  Blanford  as  to  the 
unproductive  character  of  the  gold  washings,  which  he 
had  witnessed  in  Northern  India,  in  the  v.illey  of  the 
Punjab,  and  on  the  Indus.  But  it  had  always  seemed 
to  him  reasonable  to  suppose  that  where  small  quantities 
of  gold  were  found  in  the  bed  of  a river,  larger  qu  mtities 
might  be  looked  for  by  tracing  that  liver  to  its  source, 
and  he  should  like  to  know  if  search  had  been  made  for 
gold  on  this  principle.  In  the  Aravelli  range,  and 
also  in  Rajpootanah,  he  had  seen  quartz  rock  similar  to 
what  he  had  seen  described  as  the  auriferous  quartz  of 
California  and  Australia,  and  it  occurred  to  him  that 
gold  might  be  found  if  properly  searched  for.  His  own 
experience  of  minerals  was  confined  to  the  observation  of 
some  ores  sent  to  him  from  the  Nheytree  Rijah  to  be 
examined,  which  he  believed  consisted  of  antimony, 
copper,  and  cobalt.  He  had  not  seen  the  mines  from 
which  they  were  taken,  but  under-stood  they  were  worked 
in  the  orUin-u-y  native  manner ; and  probably,  if  taken 
up  by  Europeans  with  energy  and  capital,  much  better 
results  might  bo  obtained.  He  had  made  inquiries  if 
there  was  any  trace  of  platinum  in  Rajpootana,  but 
never  found  any  trace  of  any.  He  should  also  like  to 
know  if  any  reason  could  be  assigned  fur  the  failure  of 
the  Karnaon  iron  works,  which  suddenly  collapsed  some 
time  ago,  though  very  sanguine  hopes  were  entertained 
with  regard  to  them. 

A Gentleman  inquired  whether  Indian  coal  was 
bituminous  or  aathracite,  and  how  it  compared  with 
English  coal  of  the  same  description. 

Mr.  Blanford,  in  reply,  remarked,  first  of  all,  with  regard 
to  the  enormous  wealth  brought  from  India  in  ancient 
times,  that  pearls  were  not  minerals,  and,  in  the  next 
place,  that  the  economic  and  industrial  conditions  of 
those  days  were  totally  different  to  anything  which 
would  be  tolerated  now,  certainly  by  Englishmen.  The 
ancient  ruler  had  an  almost  unlimited  command  of 
labour  at  no  expense,  and  very  probably  they  employed 
it  in  the  accumulation  of  wealth  in  that  shape  in  which 
alone,  in  those  times,  it  could  be  secured  from  the 
violence  of  enemies,  and  which,  at  the  same  time, 
ministered  to  their  ideas  of  princely  grandeur  and 
magnificence.  It  was  quite  possible,  therefore,  that  gold 
and  precious  stones  might  have  been  procured  at  the 
period  referred  to,  by’ an  expenditure  of  labour  which 
now-a-days  would  be  wholly  disiiroportionate  to  the 
result.  It  must  also  be  remenibercd  that  the  whole  of 
the  wealth  of  the  East  did  not  come  from  India,  but  also 
from  Bnrmah,  Central  Asia,  Turkistan,  uni  possildy’ 
even  from  China  and  .Japan,  though  India,  being  the 
centre  of  eastern  wealth  and  civilisation,  got  the  credit 
of  the  whole.  What  he  had  already  said  bore  somewhat 
on  the  question  of  the  ancient  and  abandoned  workings. 
Several  mines  existed  now,  especially  in  the  Himal  lyas, 
which  had  been  declared  again  and  again,  by  practical 
European  miners  to  be  not  worth  working  by  any 
system  known  to  them  which  would  involve  European 
superintendence.  The  native  plan  was  to  work  at 
any  little  bit  of  ore  which  they  came  across,  until 
the  whole  place  became  like  a rabbit-warren,  and 
they  were  satisfied  with  returns  which  a European 
would  not  take  notice  of.  He  had  no  wish  to  depreciate 
the  resources  of  India,  neither,  on  the  other  hand,  did  he 
desire  to  exaggerate  them,  and  he  had  simply  stated  the 


396 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  April  11,  1873. 


results  of  his  own  observations.  No  doubt  there  was 
gold  in  India,  but  not  in  large  quantities,  because  it  had 
been  inhabited  for  time  immemorial  by  a race  which 
knew  gold  as  well  as  any  European,  and  was  quite  as  keen 
in  its  acquisition.  They  were  not  savages,  like  the  natives 
of  Australia  or  America,  but  were  quite  sufficiently 
civilised  to  know  the  value  of  gold,  and  to  spare  no  eft’ort 
in  seeking  it.  One  difficulty,  he  believed,  was  the  absence 
of  a regular  supply  of  water,  there  being  too  much  at  one 
time  and  not  enough  at  another,  a constant  supply  being 
requisite  in  washing  either  for  gold  or  gems.  He  rather 
thought  he  had  heard  of  gold  being  found  in  the  Arivelli 
range,  but  was  not  quite  certain.  He  had  never  visited 
the  country  himself.  Nor  had  he  ever  had  authentic 
information  of  platinum  being  found  in  India;  there 
were  one  or  two  small  fragments  in  Calcutta,  but  he 
could  not  say  where  they  had  come  from.  He  was 
not  acquainted  with  the  cause  of  the  failure  of 
the  Kamaon  iron  works.  India  coal  was  free-burning, 
not  anthracite,  but  slightly  bituminous;  it  left  a con- 
siderable quantity  of  ash,  and  had  no  tendency  to  cake. 
With  regard  to  the  copper  mines  of  Chibassa,  there  was 
no  doubt  that  w'orkings  abounded  there,  and  that  much 
fine  ore  was  left  in  them.  It  was  much  to  be  regretted 
that  the  enterprise  had  not  been  more  successful,  for  it 
certainly  started  with  better  chances  than  many  others. 
But  if  the  quantity  of  ore  diminished  with  the  depth, 
which  was  the  impression  of  Mr.  Sturr,  the  manager,  that 
woulil  account  for  the  small  quantity  now  found.  To 
the  best  of  his  belief,  the  mines  sunk  by  Messrs.  Buschuet 
and  Cuinpany  never  penetrated  deeper  than  the  old  work- 
ings. There  were  not  yet  suffii-ient  data  to  give  any 
definite  opinion  as  to  the  extent  and  value  of  the  Indian 
coal-fields  ; in  some  cases  it  was  founii  at  a much  greater 
depth  than  had  been  expected,  and  in  others  the  quality 
deteriorated;  but  in  any  case  there  must  he  a consider- 
able quantity  of  serviceable  fuel  in  India.  Whether  or 
not  it  would  be  wise  to  give  discoverers  a right  to  the 
minerals  he  could  not  say,  but  he  knew  for  a fact  that 
there  were  large  deposits  of  coal  well  known  to  exist 
which  no  one  thought  it  worth  while  to  work,  though, 
no  doubt,  the  owners  would  readily  do  so  if  they  saw 
their  way  to  make  a profit  by  it.  Unfortunately  there 
was  no  demand  for  it,  and  he  could  not  quite  see  the 
wisdom  of  making  railways  to  the  coal-fields  in  order 
that  the  engines  might  consume  the  produce. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Blanford,  said  that  gentleman  had  well  utilised  the  re- 
sults of  his  twenty  years’  experience  in  connection  with 
the  geological  survey  in  Bengal,  the  Central  Provinces, 
Madras,  Burmah,  ami  Bombay,  and  his  valuable  paper 
had  given  rise  to  a most  useful  discussion.  Mr.  Hyde 
Clarke's  remarks  were  very  suggestive,  though  he  could 
not  quite  agree  with  them  all.  The  difficulty  arising 
frotn  the  system  of  constant  changes  in  government 
officials,  was,  no  doubt,  great,  but  it  seemed,  under  pre- 
sent circumstances,  impossible  to  avoid;  and,  with  re- 
gard to  the  tenure  of  land  and  mines,  the  system  adopted 
in  Bengal  was  the  sime  as  that  of  England,  where  the 
minerals  belonged  to  the  owner  of  the  soil.  The  oppo- 
site plan,  of  reserving  the  mineral  rights  to  the  State,  did 
not  appear  to  woik  very  well  in  Turkey,  according  to 
Mr.  Clarke’s  own  account.  The  subject  of  private  enter- 
prise in  India  was  too  wide  a one  for  discussion  then, 
but  the  importance  of  cultivating  it  as  far  as  possible 
could  not  he  over  estimated,  though  the  difficulties  con- 
nected with  it  under  such  a form  of  gover  nment  as  must 
necessarily  exist  there,  rvere  very  great.  Mr.  Blanford's 
observations  on  the  causes  of  the  great  wealth  of  India 
in  ancient  times  wei-e  well  worthy  of  attention,  history 
fully  hearing  out  the  statement  that  desjrotism  and  slave 
labour,  both  happily  things  of  the  past,  were  the  two 
main  instruments  in  the  jiroduotion  of  the  vast  hoards 
of  wealth  formerly  possessed  by  eastern  potentates  ; and 
it  was  never  likely  such  a state  of  things  would  occur 
again. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 



The  offices  of  the  Commissioners  are  at  Upper  Ken- 
.sington-gore,  London,  W.,  Major-General  Scott,  C.B., 
secretary. 


Engineering  gives  the  following  account  of  the  steel 
exhibits  in  the  Exhibition.  It  says  they  will  form,  in 
many  instances,  complete  histories  of  the  processes  of 
manufacture  of  both  light  and  heavy  steel  goods — 
from  a needle  to  a locomotive  boiler.  The  lion’s  share 
of  the  credit  due  for  forming  a very  extensive  display 
of  heavy  steel  goods — as  interesting  as  it  will  be  in- 
structive— must  unquestionably  be  awarded  to  Mr.  F. 
W.  Webb,  the  locomotive  engineer  of  the  London  and 
North-Western  Railway.  This  gentleman  has  sent  a 
I'ollection  of  steel  articles  representing  various  portions 
of  a locomotive,  each  being  shown  in  various  stages  of 
manufacture.  He  has  also  sent  a number  of  specimens 
of  steel  wrought  into  various  forms  for  other  purposes. 
Some  idea  ot  the  extent  of  this  collection  may  be  gathered 
from  the  circumstance  that  it  will  occupy  nearly  the 
whole  of  Room  No.  26,  leading  from  the  west  gallery 
of  the  Exhibition  building,  which  was  used  for  the 
purpose  of  exhibiting  the  seientific  inventions  last  year. 
Here  the  visitor  to  the  Exhiijition  will  find  specimens 
of  the  crude  materials  for  the  manufacture  of  steel  by 
the  Bessemer  and  the  Siemens-Martin  processes ; pig 
iron  and  spiegeleisen  will  he  illustrated  in  a similar 
manner.  Then  there  will  be  seen  a number  of  Bessemer 
steel  ingots,  bars,  boilers  tubes,  boiler  plates,  and 
various  other  exhibits  of  the  same  nature,  each  of  which 
will  have  its  own  speci;d  history  to  tell,  its  own  prac- 
tical lesson  to  teach.  Then  will  come  the  heavy  parts 
of  locomotives,  such  as  steel  connecting  rods,  springs, 
axles,  wheel  tyres,  fireboxes,  and  finally  a locomotive 
boiler-  itself.  In  fact  the  collection  will  be  the 
most  complete  and  extensive  in  the  Exhibition. 
The  return  portion  of  Room  No.  26 — a length  of 
about  20  ft.. — will  be  occupied  by  springs  from  the  Rail- 
way Spring  Company,  and  some  heavy  specimens  from 
Messrs.  Howell  and  Co.’s  works.  The  light  steel  goods 
are  being  arranged  in  the  east  and  west  crush-rooms  on 
the  balcony  in  the  Albert  Hall.  In  these  rooms  will  be 
found  samples  of  Messrs.  Howell’s  homogeneous  metal, 
cast  steel,  and  special  steel,  as  well  as  various  kinds  of 
goods  manufactured  therefrom.  Here  will  he  aggre- 
gated steel  ornaments,  toj's,  tools,  pens,  needles,  and 
fish-hooks,  knives  and  scissors,  swords  and  spurs,  and  in 
fact  specimens  of  all  the  known  applications  of  one  of 
the  most  useful  and  important  metals.  In  order  to 
complete  the  collection,  machinery  processes  and  appa- 
ratus for  the  testing  of  steel  rails,  steel  wire  ropes,  &c., 
will  find  places  in  the  building. 


In  the  account  of  the  meetings  of  the  Statistical 
Society  in  last  week’s  Journal,  it  was  stated  that  the  paper 
on  “ Purchase  of  Railways  by  the  State,”  was  by  Mr.  R. 
Biddulph  ; it  should  have  been  Mr.  R.  Biddulph  Martin. 

Advices  recently  received  from  New  York  state 

that  the  production  of  coal  in  the  United  States  last  year  was 
41,491,13.5  tons.  This  total  presents  an  increase  of  upwards 
of  .3,000,000  tons  as  compared  with  1871.  The  production  of 
anthracite  coal  last  year  was  22,039,313  tons. 

Experiments  are  now  being  made  upon  the  Great 

■Western  Railway  to  test  the  merits  of  two  railway  carriage 
lanip.s,  Silber’s  and  Griffiths’.  Both  lamps  burn  paraffin  oil, 
the  flashing  point  of  which  is  20  deg.  The  trial  train  starts 
from  Paddington  at  4.60  p.m.  each  day,  and  runs  to  New 
Milford.  The  Griffiths  lamp  is  used  on  Tuesday,  Thursday, 
and  Saturday,  and  the  Silber  lamp  en  Monday,  Wednesday, 
and  F riday. 
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EXHIBITIONS. 

<»  

VIENNA  EXHIBITION,  1873. 

Her  Majesty’s  Commissioners  for  the  Vienna  Universal 
Exhibition  have  received  from  His  Excellency  Baron 
von  Schwarz-Senborn,  the  Director-General  of  the 
Exhibition,  the  following’  communication  ; — ■“  The  Board 
of  Managers  of  the  ‘ Eudulphinum,’  a philanthropic 
institution  for  the  assistance  of  students,  who  are  supplied 
in  common  household  with  board  and  lodging,  have,  in 
accordance  with  the  wishes  of  the  founder,  Chevalier  A. 
M.  Pollack  de  Rudin,  ofl'ered,in  a most  obliging  manner, 
to  place  at  the  disposal  of  3U0  professors,  suhoolrnasters, 
and  teachers  of  all  nations  who  intend  to  visit  the  Vienna 
Universal  Exhibition  during  the  school  vacations  this 
year,  the  second  floor  of  the  institution  building,  com- 
prising thirt3'  rooms,  so  that  a lodging,  free  of  expense, 
will  be  secured  for  each  of  the  guests.  The  Board  intend 
to  distribute  the  said  thirty  lodgings  in  such  a manner 
as  to  accommodate  at  the  same  time,  as  far  as  possible, 
gentlemen  of  different  countries,  in  order  to  render  the  in- 
tercourse between  them  the  more  ple’isant  and  of  lasting 
advantage  to  science.  Considering  fh-it  only  thirty  of  the 
gentlemen  invited  can  be  lodged  simultaneously  during  a 
fortnight,  at  which  time  another  groupof  thirty  gentlemen 
will  have  to  ocoup}’’  the  rooms  for  a similar  number  of 
days,  the  Board  of  Managers  request  to  be  informed  of 
the  applications  to  be  expected  from  foreign  commissions, 
in  order  that  each  turn  of  lodging  may  he  fixed  in 
advance.  The  Board  of  Managers  will  inform  the 
applicants  by  letter  in  due  time  of  their  reception  being 
secured,  as  well  as  of  the  date  on  which  it  can  take 
place,  and  these  letters  of  advice  will  serve  at  the  same 
time  as  an  introduction  for  the  applicants  on  their  arrival 
at  the  Rudolphinum.”  In  addition.  Her  Majesty’s  Com- 
missioners have  been  informed  that  the  Midsummer 
vacations  at  the  Rudol[ihinum  will  commence  this  year 
as  early  as  th'e  loth  June — at  all  events,  not  later  than 
the  1st  Jul_v,  and  they  will  terminate  at  the  end  of  Sep- 
tember. The  professional  gentlemen  who  intend  to 
avail  themselves  of  the  advantages  offered  to  them  are 
therefore  requested  to  forward  their  application  to  Her 
Majesty’s  Commissioners  not  later  than  within  a week 
from  the  present  date,  in  order  that  the  same  may  be 
duly  transmitted  to  the  Board  of  the  Rudolphinum. 
Those  applicants  who  notify  the  time  of  their  intended 
visit  to  Vienna  will  be  lodged,  so  far  as  is  possible,  in 
accordance  with  their  wishes,  unless  there  should  be 
prior  claims  for  the  same  period,  to  which  preference 
must  be  given.  If  within  three  days  after  the  date  fi.xed 
for  the  occupation  of  an  assigned  lodging  its  expected 
tenant  should  not  harm  arrived  at  the  institution,,  such 
j absence  will  be  considered  equivalent  to  a renunciation 
of  the  lodging  assigned,  which  will  then  he  given  to 
another  guest.  All  applications  are  to  he  made  to  the 
1 London  officers  of  the  Commissioners,  in  order  that  the 
il  same  may  be  forwarded  in  time  to  His  Excellency  Baron 

Ivon  Schwarz-Senborn  for  transmission  to  the  BoMrd. 

From  particular  inquiries  we  have  made  in  Vienna, 
says  the  Engineer,  we  understand  that,  though  the  Inter- 
national Exhibition  will  be  “o]3ened”  on  the  1st  of 
May,  yet  it  will  he  more  of  a fictitious  than  a real 
opening.  The  official  opening  will  be  as  much  of  a real 
, and  virtual  opening  as  that  of  the  Paris  Exhibition  in 
’ 1867,  wherein,  although  opened  on  the  1st  of  May, 

||  hardly  anything  was  finished  at  that  date.  Then  the 
exhibitors  will  not  he  any  better,  and  probably  not 
' worse,  represented  than  they  were  on  the  1st  of  May, 

I 1867,  at  the  Paris  Exhibition.  It  is  positivelj'  certain 

that  all  the  interior  decorations  of  the  building  will  not 
J be  finished  by  the  end  of  this  month.  But  these  are 
'I  matters  of  detail,  and  there  is  no  doubt  that  by  about 
the  month  of  June  everything  will  be  as  complete  as  can 
be  expected. 


According  to  the  official  accounts,  which  reach  up  to 
the  third  week  in  February,  the  railways  forwarded  on 
the  whole  2 760,199  cwt.  of  material  for  the  construction 
of  the  Exhibition  building.  Up  to  the  time  mentioned, 
21, .563,700  bricks  had  been  used;  160,860  cwt.  of  iron, 
145.932  cwt.  of  lime,  170.380  cwt.  of  timber,  and 
279,9.j0  cwt.  of  sand  for  mortar  have  gone  to  make  up 
the  imposing  edifice  and  outbuildings.  The  bricks  took 
up  9,256  cars,  and  weighed  1,890,310  cwt.  The  amount 
of  gravel  brought  to  the  spot  may  be  estimated  from  the 
fact  th'it  from  Mai’ch,  1872,  to  February,  1873,  no  less 
than  2,229  trains,  with  a total  of  56,720  trucks,  averaging 
25  trucks  to  a train,  constituted  the  traffic  for  this  article 
alone. 

Among  the  American  exhibits  are  sewing  machines  of 
great  variety,  knitting  m-achines,  scroll  saws,  wood 
working  machines,  windmills,  pumps,  steam  engines, 
water  wheels,  safes,  pianos,  si.Rool  furniture,  &o.,  besides 
ores,  bales  of  cotton,  hemp  and  other  products  from  various 
parts  of  the  country,  representing  the  growth  and  indus- 
tries of  the  sections  from  which  they  come.  On  the  main 
floor  of  the  American  dep-irtment  will  be  shown,  in  actual 
operation,  shoemaking,  brush,  bucket,  and  nail-making 
machines,  stone  breaking  tools,  fi’ix  cleaning  machinery, 
rock  drills,  circular  looms,  machines  for  making  pipe 
elbows,  boot  heeling  machines,  and  numerous  kinds  of 
woo  1-working  machines.  Generil  Newton  has  sent  a 
perfect  model  of  the  engineering  works  carried  on  under 
his  direction  at  Plallett’s  Point.  The  United  Scates 
Lighthouse  Board  have  forwarded  their  best  specimens 
of  lighthouse  lanterns,  and  the  Navy  Department  have 
sent  their  new  and  improved  apparatus  for  hoisting  and 
lowering  boats.  About  seven  ImnJred  exhibitors  have 
space  assigned  to  them.  We  understand  that  the  Presi- 
dent of  the  United  States  has  appointed  Mr.  Edwin 
Sherman  as  special  comniissioner  during  the  forthcoming 
International  Exhibition  at  Vienna,  to  report  upon  the 
metallurgical  industries  of  Europe. 

According  to  the  Architect,  the  -‘model  houses”  which 
are  about  to  bo  exhibited  in  connection  with  the  Vienna 
Exhibition  ought  to  be  alone  worth  a journey  to  see. 
The  last  example  which  is  mentioned  as  being  on  its 
way;  is  a model  of  one  of  the  better-class  country  villas, 
belonging  to  the  wealthy  class  of  the  Moors,  which  are 
built  in  the  suburbs  of  Tetuan,  Fez,  and  Morocco.  It 
was  prepared,  under  great  difficulties,  by  Mr.  Schmidl, 
the  Austro-Hungarian  Consul  at  Tangier,  part  of  the 
work  being  executed  at  Fez  and  Tetuan.  The  model  is 
of  wood,  27  feet  square  and  20  feet  high,  and  cont  dns  in 
addition  to  the  entrance  and  the  “Patio”  or  court,  six 
rooms.  The  minute  and  delicate  traceiy  in  colour  is 
the  handiwork  of  a painter  from  Tetuan,  Mimon  Ben- 
shelrad,  who  ought  to  he  exported  along  with  the  house, 
for  Mr.  Schmidl  says  that  his  ingenuity  anl  prolific 
invention  are  only  equ  dled  bj^  his  steady  application 
and  unexceptional  conduct,  and  a model  workman  like 
this  is  not  everj^  day  met  with.  It  appears  that  the 
workmen  gave  great  trouble,  and,  not  content  with 
higher  pay  than  was  ever  given  in  the  town  of  Tangier, 
actually  resorted  to  a strike  at  a time  when  the  loss  of 
even  a day  was  of  vital  importance. 

Mr.  Nicholas  Chevalier  has,  we  understand,  been 
requests  1 by  the  Prince  of  Wales  to  accompany  him  to 
Vienna,  in  order  to  prepare  sketches  of  the  Exhibition. 


Exhibition  of  Victoria. — One  hundred  and  fifty 
thousand  persons  visited  the  Exhibition  during  the 
period  it  remained  open.  The  receipts  amounted  to 
.t'6,000,  placing  £1,600  to  the  credit  of  the  commis- 
sioners. 

The  Dublin  Industrial  Exhibition. — Active  prepara- 
tions are  proceeding  to  render  this  year’s  Exhibition 
worthy  of  public  support.  Meetings  have  been  held  of 
the  Committee  for  Ornamental  Art,  and  it  is  reported 
that  numerous  communications  have  been  received  offering 
loans  of  china,  porcelain,  &c.  Collectors  and  owners 
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of  plate,  jewellery,  metal  work,  miniatures,  bronze, 
enamels,  china,  porcelain,  and  other  objects  of  art  are 
solicited  by  the  Committee  of  the  Loan  Museum  to  com- 
municate as  soon  as  possilile  their  intentions  respecting 
their  exhibits. — Irish  liuiUhr. 


THE  INSTITUTION-  OF  NAVAL  AECHITECTS. 

The  institution  (as  mentioned  in  last  week’s  Journal) 
held  their  annual  session  in  the  hall  of  the  Society,  by 
permission  of  the  council,  on  Thursday,  Friday,  and 
Saturday  last,  April  3rd,  4th,  and  5th.  On  Thursday 
the  Right  Hon.  Sir  J.  S.  Pakington,  Bart.,  M.P.,  G.C.B., 
D.C.L.,  President,  was  in  the  chair,  and  after  the  annual 
report  of  the  council  and  the  address  by  the  President, 
the  following  papers  were  read  and  discussed : — (1)  “The 
Unmasted  Sea-going  Ships,  Devastation,  Thunderer, 
Fury,  and  Peter  the  Great,”  hj'  Mr.  Nathaniel  Barnaby, 
Chief  Naval  Architect  of  the  Royal  Navy,  Member  of 
Council;  (2)  “The  Load-draught  of  Steamers,’’  by  Mr. 
-\V.  -\V.  Rundell,  Secretary  to  the  Liverpool  Under- 
writers’ Association,  and  to  the  Underwriters’  Registry 
for  Iron  Vessels,  Associate  ; (3)  “ On  the  Overloading  of 
Steamers,”  by  Mr.  J.  Wighain  Richardson,  Associate; 
(4)  “ An  Investigation  of  various  Proposals  for  fixing 
the  Load-line  of  Vessels,”  by  Mr.  Edward  Withy, 
Member ; (5)  “ On  a Case  not  provided  for  in  the  Admi- 
ralty Regulations  for  Preventing  Collisions  at  Sea,”  by 
Mr.  James  R.  Napier,  F.R.S.,  Member  of  Council.  At 
the  evening  meeting  the  papers  were  : (1)  “On  Auxiliary 
Power  for  Ocean  Navigation,”  by  Mr.  Henry  Claughton, 
Member  ; (2)  “ The  Causes  of  the  Racing  of  the  Engines 
of  Screw  Steamers,  investigated  theoretically  and  by  ex- 
periment,” by  Mr.  Osborne  Reynolds,  M.A.,  Professor  of 
Civil  Engineering  in  Owen’s  College,  Manchester;  (3) 
“ A new  form  of  Safety  Valve,”  by  Mr.  W.  Babington. 
On  Friday’  morning  Admiral  Sir  Spencer  Robinson  was 
in  the  chair.  The  first  paper  read  was  a “ Description 
of  an  Instrument  for  automatically  recording  the 
Rolling  of  Ships,”  by  W.  Froude,  F.R.S.,  Vice-Presi- 
dent. Admiral  Stewart,  the  Earl  of  Lauderdale,  Mr. 
Rundell,  Captain  Selwyn,  hlr.  Merrifiehl  and  others 
spoke.  'The  next  paper  read  was  “ On  Vessels  for  the 
Channel  Service,”  by  J.  Grantham,  a Member  of  Council. 
Mr.  A.  J.  Dudgeon  re.id  a short  paper  on  the  same  sub- 
ject, and  produced  a model  of  a vessel  which  he  proposed 
should  be  used  in  running  across  the  Channel.  Mr.  J. 
White,  of  Cowes,  naval  architect,  referred  to  a model  of 
his,  the  novelty  of  whi(di  consisted  in  giving  a concave 
form  to  the  bottom  of  a vessel  instead  of  a convex  one, 
thereby’  making  a single  channel  for  the  water  atnidship, 
by’  which  the  princijial  elements  of  displacement  were 
transferred  to  the  bilges.  The  other  papers  were  “ Con- 
siderations respecting  the  effective  Wave- slope  in  the 
Rolling  of  iShips  at  Sea,”  by’  Mr.  Froude;  (4)  “On 
Water-tight  Bulkheads,”  by  Mr.  L.  Hill;  and  (5) 
“ On  Water  and  Fire-tight  Compartments,”  by’  Mr.  'T. 
Moy’.  On  Friday  evening,  with  Sir  .J.  Packington,  M.P., 
in  the  chair,  the  proceedings  were  commenced  by’  the 
reading  of  “Remarks  on  the  Theory  of  the  Rudder,”  by 
Herr  Ludwig  Lutsch  Aunig,  professor  of  theoretical  and 
practical  shipbuililing  in  the  Impeiial  and  Royal 
Naval  Academy  of  Trieste.  Mr.  Reeil  (late  Chief  Con- 
■structor  of  the  Navy),  Mr.  Byrne,  and  J.  Henwood  spoke 
in  the  discussion.  The  next  paper  was  “ On  the  Relation 
of  Frame  Space  and  Shift  of  Butts  to  the  Butt  Fasten- 
ings of  the  Skin-plating  of  Iron  Ships,”  by’  W.  H. 
White,  Fellow  of  the  Royal  School  of  Naval  Architecture 
and  Marine  Engineering.  The  other  papers  dealt  with 
were  (3)  M.  Emil  Berlin’s  “ Memoir  on  the  Experimental 
Study  of  Waves,”  (4)  Mr.  J.  S.  Gisborne’s  “ On  a New 
Hydraulic  Steering  Gear.”  and  (.5)  a paper  by’  the  late 
Professor  Rankine  “ On  Waves  in  Liquids.” 

At  the  Saturday  meeting  the  principal  subject  of  dis- 
cussion was  the  means  of  lowering  boats  at  Sea,  on  which 


papers  were  read  by  Mr.  F.  J.  Sweeting,  Mr.  J.  C.  Dixon, 
]Mr.  C.  G.  Grumpel,  Lieut.  Stephanhoff,  and  Mr.  Hills, 
whose  invention  is  adopted  on  board  the  Challenger.  In  the 
discussion  which  followed  Mr.  Stirling  Lacon,  the  Earl  of 
Lauderdale,  Sir  E.  Belcher,  Sir  J.  Hay’,  Mr.  Bramwell, 
and  others,  took  part.  The  other  subjects  on  which  papers 
were  read -were  “ On  An  Instrument  for  Extinguishing 
Fire  in  Ships,”  by  Mr.  J.  Baton,  and  “ On  a Proposed 
'Torpedo  Catcher,”  by’  Mr.  W.  E.  Sercombe. 


ON  THE  ELECTRIC  LIGHT. 

By  "W.  H.  -Walenn,  F.C.S. 

II. 

Between  the  electric  light,  as  now  capable  of  being 
utilised,  and  the  light  produced  by  Sir  Humphrey  Davy 
in  1813,  there  is  a great  gap.  Davy’s  light  was  pro- 
duced by  enormous  battery  power,  at  a very  great  con- 
sumption of  zinc  and  acid ; the  light  was  fitful,  from  the 
want  of  adj  ustment  of  the  electrodes  as  they  burned  away, 
and  the  apparatus  for  trying  the  light  as  a philosophical 
experiment  was  not  adapted  to  give  it  as  a lamp.  The 
galvanic  battery,  it  is  true,  was  the  analogue  of  the 
chemical  forces  in  the  sun,  hut  the  chemical  power  of 
the  atmosphere  in  contact  with  the  carbon  electrodes 
established  a second  and  most  undesirable  chemical 
action  which  tended  to  destroy  the  electrodes ; the  con- 
stancy of  the  light  was  further  interfered  with  (as  men- 
tioned above)  by  the  carrying  over  of  particles  of  ignited 
carbon  from  the  positive  to  the  negative  electrode.  This 
w.as  the  condition  of  affairs  about  thirty  years  ago,  when 
De  Moleyns,  Staite,  and  others  endeavoured  to  devise 
electric  lamps  of  a practii;al  character.  In  Staite’s, 
Deleuil’s,  and,  latterly',  in  Duboscq’s  lamps,  the  distance 
between  the  electrodes  is  regulated  by  self-acting  means, 
<an  electro-magnet  being  included  in  the  galvanic  circuit 
for  that  purpose,  and  certainly’  a good  steady  light  is 
obtained  at  a much  cheaper  rate  and  in  a more  manage- 
able manner  than  Davy’s,  especially  in  the  case  of 
Duboscq’s  light.  Duboscq’s  lamp,  in  common  with  all 
the  more  recent  lamps,  may’  be  satisfactorily’  worked  by 
a Bunsen’s  battery  of  50  cells ; it  is  that  generally  used 
in  the  Royal  Institution  and  other  lecture-rooms  for 
throwing  luminous  images  on  to  a screen  in  the  manner 
of  a magic  lantern.  'This  lamp  is  well  suited  for  optical 
purposes,  as  it  has  the  luminous  point  in  a fixed  position 
under  all  circumstances. 

'The  power  of  the  electric  light  is  so  great  and  its  light 
is  so  pure,  that  it  is  not  surprising  to  find  that  renewed 
efforts  are  being  made  to  extend  the  sphere  of  its  useful- 
ness, and,  instead  of  its  being  used  in  lecture-rooms  and 
on  exceptional  occasions  only’,  to  bring  it  into  moi'e 
general  use  for  illuminating  purposes.  The  light  from 
between  40  and  50  Bunsen’s  cells  has  been  variously 
estimated  as  equal  to  that  from  500  to  1,000  sperm 
Candles;  and  Fizeau  and  Foucault  computed  the  intensity 
of  the  voltaic  arc  of  a 46-cell  Bunsen’s  battery  to  be 
thirty-four  times  greater  than  that  of  the  lime-light. 

The  cheapness  of  electricity’  from  a magneto-electric 
machine,  and  the  readiness  with  which  it  is  obtained 
from  a well-made  arrangement,  have  tempted  several 
electricians  to  try  what  can  be  done  with  magneto- 
electricity  applied  to  lighting.  The  experiments  have 
been  so  far  successful  that  the  South  Foreland  has  been 
protected  by  a lighthouse  with  a magneto-electric  light, 
ibr  some  time,  by’  a machine  or  machines  adapted  to  that 
purpose  by’  Mr.  Frede.iick  Hale  Holmes.  In  September, 
1869,  Mr.  'T.  Stevenson,  C.E.,  was  engaged  in  testing 
the  practicability  of  illuminating  beacons  and  buoys  by 
the  electric  light ; and  it  has  been  proposed  to  light  the 
tunnels  and  dangerous  places  of  railways  by  its  means. 
In  1869  a French  shipping  company  are  said  to  have 
decided  to  adopt  the  electric  light  on  board  its  vessels, 
but  no  definite  results  have  y’et  been  published.  The 
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substitution  of  the  magneto  - electric  machine,  an 
apparatus  of  coils  and  magnets  driven  by  steam  power, 
for  the  destruction  of  zinc  in  a galvanic  battery,  is  a step 
that  promises  well,  both  for  practicability  and  economy. 
It  substitutes  the  moving  of  an  apparatus  already  made, 
and  but  seldom  requiring  attention,  for  the  constant 
expense,  trouble,  and  mess  that  the  working  of  the 
ordinary  galvanic  batteries  entails,  and  the  price  of  coal 
is  thereby  placed  in  favourable  juxtaposition  with  that 
of  zinc.  Some  trials  will  shortly  be  made  with  new 
developments  or  modifications  of  magneto-electric  power, 
and  they  will  have  the  good-will  of  all  who  desire  to  see 
so  useful  an  agent  made  still  more  serviceable,  and 
further  removed  from  the  cabinet  of  the  curious  to  the 
workshop  of  the  artisan  and  to  other  walks  of  daily  life. 

That  electric  light  which  would  bear  out  the  above 
analogy  of  sunlight  in  the  most  perfect  manner,  would 
have  two  points  which  none  of  the  lights  hitherto  men- 
tioned possess.  First,  there  should  be  no  break  or  con- 
vective discharge,  for  the  mechanical  carrying  over  of 
particles  which  accompanies  this  kind  of  electric  light  is 
a direct  loss  of  electric  power,  since  it  is  motion  across  a 
given  space  which  ought  to  be  stopped  and  not  allowed 
to  absorb  that  electric  power  which  it  is  desired  to  trans- 
mute into  light.  Second,  the  light  should  be  generated  I 
in  vacuo,  or  in  a non-active  atmosphere,  so  as  to  cut  off  I 
the  access  of  air,  and  thus  prevent  any  chemical  change 
from  taking  place  at  the  light  itself.  The  application  of  | 
continuous  metallic  and  carbon  conductors,  intensely  , 
heated  by  the  passage  of  a current  of  electricity,  to  the 
purposes  of  illumination  is  first  put  forward  in  the  patent 
specification,  No.  10,919,  dated  November  -Ith,  1815,  ; 
filed  by  Edward  Augustin  King,  as  a communication 
from  a foreigner  residing  abroad,  and  this  plan  has  been  1 
tried  by  some  subsequent  workers  in  practical  electricit}’. 
In  1848,  Mr.  Staite  tried  the  light  from  incandescent 
iridium  enveloped  in  glass.  In  1850,  Nollet  described 
an  apparatus  for  producing  electric  light  from  incandes-  i 
cent  carbon  in  an  exhausted  globe ; it  appears  that 
magneto-electricity  was  used  in  this  invention.  Finally, 
in  1852,  Martin  John  Roberts  experimented  upon  the 
transmission  of  the  electric  current  through  a continuous 
thin  piece  of  graphite  enclosed  in  an  exhausted  glass 
globe.  These  attempts  to  prevent  the  wearing  away  of 
the  electrodes,  and  to  substitute  a continuous  current  for 
the  convective  discharge,  were  not,in  the  main,  successful. 
This  was  partly  owing  to  the  use  of  impure  cai'bon  and 
the  deposition  of  an  opaque  film  thence  derived  on  the 
glass  globe  containing  the  incandescent  material,  and 
partly  in  consequence  of  the  vacuum  not  being  able  to 
be  well  maintained,  in  the  presence  of  the  heat  developed 
when  the  light  w'as  working,  considering  that  the  putting 
out  of  the  light  also  annulled  the  heat;  the  alternations 
of  temperature  thus  induced  on  the  apparatus  prevented 
a true  vacuum  from  being  maintained.  Under  these  cir- 
cumstances, the  points  to  be  borne  in  mind  in  order  to 
attain  success  in  this  development  of  the  electric  light, 
are  : — First,  the  use  of  pure  carbon  and  the  proper  adjust- 
ment of  the  electric  current  to  its  capacity.  Second,  the 
attainment  of  an  atmosphere  of  some  kind  that  does  not  act 
upon  the  carbon  at  the  high  heat  to  which  it  is  raised,  in 
the  glass  vessel  containing  the  light.  Such  conditions  as 
these  are  verj'  difficult  to  fulfil  practically,  but  the  author 
is  given  to  understand  that  a powerful  attempt  is  now 
being  made  to  produce  an  electric  light  without  the  con- 
vective discharge  and  enveloped  in  a non-active  gas.  All 
that  money  and  talent  can  do  to  utilise  this  agent  is  now 
to  be  devoted  to  the  task,  and  a few  weeks  will  enable 
the  inhabitants  of  London  to  judge  for  themselves  of  the 
efficacy  of  the  light  which  will  be  shown.  If  the  hopes 
of  the  inventor  are  realised,  the  gas  companies  will  do 
well  to  make  arrangements  with  him  in  time,  and  their 
pipes  will  serve  to  protect  the  insulated  conductors  from 
external  harm.  If  the  conduction  of  electric  force  across 
a partially  conducting  medium,  such  as  carbon,  can  be 
made  to  do  the  work  of  illumination  properly,  it  will 
afford  a means  of  employing  electricity,  which  is  denied 


to  the  ordinary  electric  light  apparatus,  for,  when  the 
convective  discharge  is  used  to  produce  the  electric  light, 
it  is  practically  impossible  to  have  two  electric  tights  in 
the  same  electric  circuit.  It  is  most  probable  that  the 
adoption  of  the  continuous  conductor  principle  will  ad- 
mit of  two  or  mure  electric  lights  being  included  in  the 
same  electric  circuit.  Most  certainly,  if  this  invention 
becomes  in  very  deed  and  in  practical  working  an  ac- 
complished fact,  our  analogy  will  be  carried  out,  and  we 
shall  have  our  streets  and  our  houses  illuminated  with 
light  which,  in  a philosophical  as  well  as  a practical 
sense,  is  truly  described  as  artificial  sunlight. 


COREESPONDEHCE. 


SAVING  LIFE  AT  SEA. 

Siii, — I was  much  surprised  at  not  finding  Captain 
Dansey’s  kite  for  shipwrecks  in  the  list  of  life-saving 
apparatus  at  sea,  an  expedient  that  can  be  rigged  up 
in  a few  minutes  by  any  sailor  with  the  materials  to 
be  found  in  every  ship. 

A kite  from  a stranded  vessel  must  inevitably  fly  over 
a lee-shore,  and  thus  atford  immediate  communication 
between  the  wreck  and  the  laud,  in  defiance  of  wind 
and  waves.  A full  description  of  the  kite  and  appli- 
ances is  found  in  a former  volume  of  the  Transactions  of 
our  Society. 

A trial  was  recommended  to  be  made  by  the  Com- 
mittee with  an  experimental  kite  in  Ilyde-park.  The 
main  spar  of  the  kite  was  a pole  nine  or  ten  feet  long,  and 
though  it  was  not  a very  windy  day,  it  dragged  five  or 
six  of  us  down  on  the  grass,  and  I was  obliged  to  send 
up  the  messenger  to  bring  it  down,  or  we  should  have 
been  dragged  over  the  fences.  The  main  kite  line  was 
what  sailors  call  IJ-inch  rope. — I remain.  Sir,  yours,  &c., 

Henry  W.  Reveley. 

ReaJiDg. 


GENERAL  NOTES. 


Lectures  on  Geology. — Six  elementary  lectures  on 
geology  in  the  Easter  holidays,  adapted  to  a juvenile  audi- 
ence, will  be  given  by  J.  Tennant,  F.G.S.,  &o.,  at  149, 
Strand,  London,  on  April  14,  15,  16,  17,  18,  and  19,  at 
3 p.m.  Terms— Half-a-guinea  for  the  course;  os.  for  chil- 
dren of  fellows  of  the  following  societies— Geological,  Zoo- 
logic.il,  Chemical,  Royal  Micro.scopical,  Royal  Geographical, 
Royal  Horticultural,  Geologist.s’  Association,  and  Society  of 
Arts.  Descriptive  Geology — Clas-ifioatiou  of  rocks  into 
aquGou.s,  volcanic,  plutonic,  and  matamorphic.  Mineral 
Composition  of  Strata — Arenaceous,  Argillaceous,  Caloa- 
reeus — Chronological  classification  of  sedimentary  rocks,  with 
description  of  the  principal  fossils  belonging  to  each  great 
deposit.  Tertiary,  or  Cainozoio  Series — Cave-deposits, 
crag,  Isle  of  Wight,  and  Bagshol  series,  London  clay,  Wool- 
wich beds.  Secondary,  or  Mesozoic  Series— Cretaceous, 
weiilden,  oolitic  (upper,  middle,  and  lower),  triassio  groups. 
Primary,  or  Palieo/.oic  Series — Permian,  carboniferous,  De- 
vonian, Silurian,  and  Cambrian  groups.  The  mode  of  coUect- 
iiig,  cleaning,  and  arranging  fossils,  minerals,  and  rock- 
specimens  will  be  described. 

New  Aniline  Bed. — This  colour  is  produced  by  the 
action  of  the  chloride  of  sulphur  upon  aniline  in  the  cold. 
To  25  to  30  drops  of  aniline,  chloride  of  sulphur  is  gradually 
added,  with  constant  stirring-.  In  five  to  ten  minutes  a red 
solid  mass  is  formed.  It  dissolves  in  acetic  acid,  forming  a 
red  liquid.  The  colouring  matter  dissolves  also  in  ether  and 
alcohol.  These  solutions  are  not  miscible  with  water,  on  the 
addition  of  which  they  are  decomposed,  with  precipitation  of 
a groy  culourmg  matter. — 
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Our  Patent  Laws. — It  appears  that  at  last  there  is  a 
prospect  of  the  present  state  of  our  patent  laws  receivinfr  the 
careful  attention  of  Parliament.  An  Act  dealinj?  with  the 
subject  is,  we  understand,  to  be  introduced  during  the  pre- 
sent session  by  the  Lord  Chancellor,  and  with  the  matter  in 
such  bauds  some  definite  result  is  certain  to  be  arrived  at. — 
Engineering. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


REPORTS  ON  THE  LONDON  INTERNATIONAL 
EXHIBITION  OE  1373. 

The  reports  which  appeared  m the  last  volume  of 
the  Journal  on  the  various  sections  of  the  above 
Exhibition,  are  now  published  complete,  in  a 
pamphlet  form  (price  2s.),  and  can  be  obtamed 
at  the  office  of  the  Society. 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  ; — 

Apiul  16. — “ On  the  Practical  Use  of  Lenses  and 
Reflectors  in  Artificial  Illumination,  with  especial 
reference  to  Street  Lighting.”  13y  T.  A.  SKELTO^',  Esq. 

Apuil  23. — *•  On  Silkworm  Grain.”  By  Mous. 
Alfred  Roland  (Orhe,  Switzerland).  On  this  evening 
Andrew  Cassels,  Esq.,  will  jjreside. 

April  29  (Tuesday  Evening*). — “On  the  British 
Settlements  in  West  Al'rica.”  By  His  Excellency 
Governor  Pope  Hennessy',  C.il.G. 

April  30. — “On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  then’  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  ■ W. 
Thudichum,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remainhig 
five  on  the  Monday  evenings  succeeding. 

Lecture  I. 

Description  of  the  vineyards  of  Jerez  de  la  Frontera, 
from  personal  observation  of  the  lecturer.  Geographi- 
cal and  geological  position.  Climate.  Flora  and  fauna. 
Varieties  of  vines  cultivated,  particularly  those  used  for 
wine-making.  Wilder  indigenous  varieties,  as  studied 
by  the  lecturer  in  the  primaeval  forest,  the  Algaida, 
near  San  Lucar  de  Barrameda.  The  vintage  at 
Jerez.  Implements  and  processes.  Fermentation.  Vini- 
fication. 

Lecture  II. 

The  varieties  of  wines  produced  at  Jerez— mostos, 
ahadas,  firos,  palos-cortados,  amontillados,  rayas, 
hastos,  &c.  Physical  and  chemical  observations  on 
the  causes  of  these  difl'ereut  results.  Brandying,  plaster- 
ing, sulphuring,  mixing,  and  counterfeiting  of  Jerez 
wines.  Neglect  of  scientific  guidance  in  vinification 

* A meeting  specially  appointed,  as  His  Excellency  is  leaving 
England.  " 1 


diminishes  the  certainty  and  success  of  otherwise  highly- 
developed  vitioultural  and  commercial  operations.  Other 
Spanish  vineyards  and  wines. 

Lecture  III. 

Description  of  the  vineyards  of  the  Alto  Douro,  from 
personal  observation  of  the  lecturer.  Contrast  of  geo- 
logical position  of  these  vineyards  to  those  of  Jerez. 
Varieties  of  vines  cultivated;  all  medium-sized  grapes; 
whereas  the  Jerez  grapes  are  all  large-sized.  In- 
digenous vines,  as  studied  by  the  lecturer  in  the  pro- 
vince Entre  Douro  e Minho.  Viticulture  in  the  Alto 
Douro.  The  vintage  and  wine-making. 

LEGTUItE  IV. 

The  varieties  of  wines  produced  in  the  Alto  Douro ; 
how  treated  at  Oporto.  Lodges.  Brandy.  Legend  of 
elderberry.  Unbrandied  and  dry  natural  Alto  Douro 
wines.  Neglect  of  scientific  guidance  here  also,  but 
processes  more  simple,  and  varieties  of  results  not  so 
great  as  at  Jerez.  Description  of  other  Portuguese 
vineyards — the  Beiraa,  Valley  of  the  Tagus,  Bucellas. 
Fable  of  the  transplanted  Rhenish  grapes.  Collares. 
Torres  Vedras.  General  remarks  on  the  nature  and 
difficulties  of  Portuguese  viticulture  and  vinification,  all 
based  upon  personal  observation  of  the  lecturer. 

Lecture  V. 

The  wines  of  France  compared  to  those  of  Spain  and 
Portugal.  The  Gironde,  its  vineyards,  wines,  and 
varieties  of  wines.  The  Bourgogne  and  its  productions. 
Belgian  appreciation,  and  sweetness  of  Burgundy  wine. 
The  wine  requires  the  precede.  The  Champagne ; 
peculiarities  of  Y'iliculture.  Chemical  treatment  of 
effervescent  wine  to  ensure  its  soundness.  Absurd 
notion  of  some  writers  on  champagne  ; of  the  same  on 
second  wines  and  sugar-water  wines ; exposure  of  the 
sycophancy. 

Lecture  VI. 

The  wines  of  Germany ; Riessling  a type  of  hou- 
quetted  wines.  Classification  of  the  wines  of  the 
world,  as  determined  by  quality,  quantity,  value  in  the 
market  of  highest  and  lowest  qualities.  Active  in- 
gredients of  wine.  Use  of  chemical  analysis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  all  other  alcoholic  liquids. 
Wine  should  he  a beverage,'  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 


INDIA  COMMITTEE. 

A Conference  will  be  held  on  Friday,  25th  inst., 
at  8 p.m.,  when  a paper  will  he  read  by  William 
Taylee,  Esq.,  on  “ The  Rosary  in  India.” 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Tubs.. ..Civil  Engineers,  8. 

Statistical,  1\. 

Pathological,  8. 

Wed.  ...SOCIE'IY  OF  AUTS,  8.  Mr.  T.  A.  Skelton,  “ On  the 
Practical  Use  of  Lenses  and  Reflectors  in  Artifldal 
Illumination,  with  especial  reference  to  Street  Lighting.’* 
Architectural  Association,  7L  Mr.  Wynfield,  “ On  Taste 
in  Colour.” 

Meteorological,  8.  _ ’ 

London  Institution,  7.  Professor  Ella,  “ On  Music.’* 

TuuRS...Linmuan,  8.  Prof.  Reichenbach,  “Burmese  Orchidese” 
from  the  Rev.  C.  P.  Parish.  Prof.  McNab,  “ Perigynium 
of  Carex.” 

Chemical,  8.  Dr.  Heinrich  Debus,  “On  the  Heat 
produced  by  Chemical  Action.” 

Numismatic,  7. 

Zoological,  4.  „ 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  April  18,  1873. 


401 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,065.  VoL.  XXI. 

«■ 

FRIDAY,  APRIL  18,  1873. 


All  communications  for  the  Society  should  he  addressed  to  the  Secretary^ 
John-streety  Adelphiy  Londony  W.C, 


ANNOUNCEMENTS  BY  THE  COTTNCTL. 

® 

ENDOWMENT  FUND. 

With  the  last  number  of  the  Journal  -was 
issued  a small  pamphlet,  containing  in  a 
collected  form  a series  of  letters  which  were  re- 
cently contributed  to  the  Journal,  advocating  the 
formation  of  an  Endowment  Fund  for  the  Society  of 
Arts.  The  following  donations  and  subscrijotions 
in  aid  of  this  fund  have  been  received : — 


£ s.  d. 

Wm.  Atkinson  60  0 0 

W.  R.  SiinJbach 50  0 0 

Sir  AValt(-r  0.  Trevelyan,  Bart.,  ....  50  0 0 

J ones  Bentley  20  0 0 

Col.  A.  Angus  Croll  20  0 0 

John  Noble 20  0 0 

G.  1’.  S Mil  5 0 0 

AV.  K.  S|iicer  5 0 0 

Chas.  H.  L.  AVoodil  5 0 0 

Geo.  AV.  Hart 2 2 0 

•lolin  E.  Evans  2 2 0 

E.  T.  Blakely 1 1 0 

Thomas  Dixon  1 1 0 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
T-vchnology  of  some  of  the  Arts  and  Manufactui-es 
cJ  the  country  is  now  ready,  and  may  be  had  on 
application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
Sillc,  Steel,  and  Carriage-building.  Those  desuing 
to  become  Candidates,  should  apply  for  the  pro- 
! gramme  without  delay. 

The  following  Prizes  are  offered  by  the  Society  of 
I Arts  in  each  of  the  five  subj  ects  mentioned  above  : — 
To  the  best  candidate  in  Honom’s,  £10. 

To  the  best  candidate  m the  Advanced  Grade,  £7. 
To  the  best  candidate  in  the  Elementary  Grade,  £5. 
The  followmg  special  additional  Prizes  are 
I offered : — 

^ By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 

* Thu-d  best  Candidates  in  the  Elementary  Grade, 

! Paper  Manufactm-e  : — 


A Prize  of  £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — 


A Prize  of £3 

A Prize  of 2 


By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  in  the  Elementary 
Grade  respectively,  in  the  Manufacture  of  Steel : — • 


A Prize  of £5  5 

A Prize  of 3 3 

A Prize  of 2 2 


The  Coimcd  beg  to  announce  the  following  con- 
tributions to  the  Prize  Fund  : — 


The  W orshipful  Company  of  Fishmongers 

£52 

10 

0 

The  Worshipful  Company  of  Mercers.. 

26 

5 

0 

The  AVorshipful  Company  of  Drapers. . 

21 

0 

0 

The  Worshipful  Company  of  Vintners. . 
The  AVorshipful  Company  of  Salters 

10 

10 

0 

(annual) 

The  Worshipful  Company  of  Cloth- 

10 

10 

0 

workers 

10 

10 

0 

Dr.  Grace  Calvert,  E.R.S.  (annual)  .... 

0 

5 

0 

Sir  Daniel  Cooper,  Bart 

5 

0 

0 

R.  L.  Chance,  Esq 

5 

5 

0 

Eobert  Nicol,  Esq 

1 

1 

0 
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EIGHTEENTH  ORDINARY  MEETING. 

AVednesday,  April  16th,  1873,  P.  Le  Neve 
Foster,  Esq.,  M.A.,  Secretary  of  the  Society,  in 
the  chair. 

The  followmg  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Blecklv,  T1  , L'ltchford-grangp,  Warrington. 

BodiiitT,  J.  .1.,  23,  Tire  Grove,  Huinmersiiiith,  AV. 
Bruckelbiiiik,  George,  Tower-house,  St.  Katherine’s- 
wharf,  E. 

Coi-hrane,  Henry,  the  Longlands,  Middleshoro’-on-Tees. 
Coles,  Edward  (Alderman),  High-street, Rothe-ster,  Kent. 
Hampton,  Thomas,  Phoenix  Bessemer  Steel  AVorks,  the 
Icliles,  near  Sheffield. 

Harvey,  John,  13,  Upper  Thames-street,  E.C. 

Henfrey,  Charles,  jnn.,  75,  Victoria-street,  S.AV. 
Hennessy,  His  Excellency  J.  Pope,  C.M.G.,  Governor  of 
Barbadoes. 

Jenkins,  John  J.,  The  Grange,  Swansea. 

Lemare,  AVilliam,  Mus.  Doc.,  382,  Brixton-road,  S.W. 
Nichol,  Rev.  John  George  Scrymsour,  King  James’s 
Grammar-school,  Knaresburough. 

Eew,  Charles  IT.,  6 Victoria-street,  Westminster,  S.AV. 
Sullivan,  Sir  Edward  R.,  Bart.,  13,Grosvenor-place,  S.W. 
Tattersall,  Charles,  Burbage-house,  Biixton. 

Walker,  Frederick  James,  Claxton-hall,  York. 

Williams,  James,  223,  High-street,  Shadwell,  E. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Backhouse,  Thomas,  Cleveland  Iron  Ship  Y^ard,  Mid- 
dlesburough-on-Tees. 

Cobb,  Benjamin  Francis,  9,  Old  Broad-street,  E.C. 

E imes,  Alfred,  Royal  Naval  School,  New- cross,  S.E. 
Galloway,  Charles  J.,  Knott  Mill  Iron  AVorks,  Man- 
chester. 

Gjers,  John,  Ayresome  Iron  AVorks,  Middlesborough- 
on-Tees. 

McEwen,  Lawrence,  Lombard  House,  George-yard, 
Lombard-street,  E.C. 

' Routledge,  Edmund,  294,  Camden-road,  N. 
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The  Paper  read  was — 

ON  THE  PRACTICAL  USE  OF  LENSES  AND 

REFLECTORS  IN  ARTIFICIAL  ILLUMINA- 
TION, WITH  ESPECIAL  REFERENCE  TO 

STREET  LIGHTING. 

By  T.  A.  Skelton. 

The  subject  of  artificial  illumination  has  for 
many  years  engaged  a large  share  of  scientific 
attention,  but  perhaps  public  notice  has  never  been 
more  forcibly  drawn  to  its  consideration  than  at 
the  present  time. 

The  increase  in  the  price  of  coal,  and  in  the  cost 
of  labour,  has  resulted  in  a general  advance  in  the 
price  of  gas.  This  circumstance  has  favoured  or 
necessitated  the  introduction  of  improvements  in 
the  manufacture  of  ordinary  gas,  and  has  en- 
couraged the  promotion  of  inventions  for  the  pro- 
duction of  illuminating  gas  from  other  materials 
than  coal,  and  it  has  also  brought  into  prominent 
notice  other  means  of  obtaining  artificial  bght. 

These  questions  mil  probably  attract  even  yet 
more  attention  during  the  present  year ; and  as 
“ Artificial  Illumination  by  all  Methods,  Gas  and 
its  Manufacture,”  is  to  form  one  of  the  chief  sub- 
jects of  the  London  International  Exhibition  in 
1874,  it  may  be  anticipated  that  the  public,  as  -well 
as  those  more  immediately  concerned  in  the  details 
of  these  questions,  will  look  to  that  Exhibition, 
not  only  for  a full  and  complete  representation  of 
the  subject,  and  for  a comparison  of  the  rival 
methods  for  the  production  of  artificial  light,  but 
also  for  an  illustration  of  the  means  of  using  it  with 
the  greatest  economy  and  effect. 

It  is  with  the  utilisation  of  artificial  light  that 
I have  the  honour  to  engage  youi’  attention  this 
evening,  and  I shall  first  beg  leave  to  impress  upon 
your  minds  the  fact  that  however  successful  the 
attempts  to  improve  the  methods  of  the  produc- 
tion of  such  light  may  be,  either  in  increasing  its 
intensity  or  in  diminishing  its  cost,  the  scientific  ap- 
plication of  lenses  and  reflectors  will  stiU  be  for 
some  purposes  absolutely  necessary,  and  for  many 
others  will  give  valuable  aid  to  artificial  light  by 
yet  further  increasing  its  lighting  power,  by  con- 
trolling its  direction  or  by  reducing  the  quantity 
of  light  necessary  to  produce  a required  effect  of 
illumination. 

The  optical  principles  upon  which  the  action  of 
lenses  and  reflectors  depend  are  so  generally  well 
known,  and  were,  in  the  first  series  of  “Cantor” 
lectures  in  the  present  session  of  this  Society’s 
proceedings,  so  minutely  explained,  that  I need 
only  very  briefly  refer  to  them  on  this  occasion. 

Firstly,  you  are  aware  that  light,  meeting  with 
a reflecting  surface,  is  deflected  from  it  at  an  angle 
equal  to  the  angle  of  incidence. 

Secondly,  that  aprismof  glass  may  be  employed  as 
a reflector  by  using  the  internal  and  total  reflection 
from  what  we  may  term  the  interior  of  one  of  its 
sides. 

And,  Thirdly,  that  light  passing  through  a trans- 
parent body,  such  as  a lens,  will  be  refracted  from  its 
original  course  into  a new  direction,  dependant 
upon  the  refractive  power  of  the  mateiial,  and  the 
angles  of  its  surfaces  in  relation  to  the  course  of 
the  light. 

We  have  thus  two  practical  means  by  which  to 
control  the  direction  or  course  of  light : reflection, 
by  the  use  of  catoptric  reflectors  or  prisms ; and 


refraction,  by  the  use  of  a dioptric  lens ; the  use  of 
either  or  both  in  combination  will  depend  upon  the 
use  to  which  the  light  is  intended  to  be  applied — 
or  rather,  in  fact,  upon  the  amount  of  deflection  of 
the  light  necessary  to  be  produced. 

Artificial  illumination  for  useful  purposes  may 
be  broadly  classed  under  two  heads.  First,  Signal 
lights ; second.  Artificial  light  as  a substitute  for 
sunlight.  Now,  although  it  is  my  intention  to 
treat  more  particularly  of  the  second  of  these  two 
divisions,  yet  as  the  application  of  lenses  and  re- 
flectors has  hitherto  been  more  scientifically  and 
successfully  studied  in  relation  to  signal  lights, 
and  such  application,  after  passing  through  years 
of  practical  experiment  and  use,  having  at  last,  in 
the  modern  “ Catadioptric  ” lighthouse  light, 
reached  a completeness  that  may  be  deemed  almost 
if  not  absolute  perfection,  it  may  be  advantageous 
to  sketch  out  briefly  the  progress  of  science  and 
invention  in  that  form  of  artificial  illumination,  as 
a help  to  our  consideration  afterwards  of  the  ques- 
tion as  to  how  far  the  principles  and  means  so  suc- 
cessful in  regard  to  signals  may  be  practically 
applied  with  advantageous  results  in  other  uses  of 
artificial  illumination.  ' 

In  its  simplest  form  a signal  light  would  be  re- 
presented by  a flame  radiating  its  light  into  space 
in  every  direction,  and  consequently  diminishing  in 
intensity  as  the  square  of  the  distance  increases  ; 
such  indeed  was  the  feeble  characteristic  of  our 
lighthouses  or  beacons  up  to  the  beginning  of  the 
present  century. 

The  first  improvement  made  was  the  use  of  a 
parabolic  reflector ; this  form  of  reflector,  as  you 
are  aware,  throws  forward  in  parallel  lines  the 
reflection  of  a light  placed  in  its  focus,  thus  con- 
centrating about  one-half  of  the  light  into  a single 
direction,  but  entirely  obscuring  the  light  in  the 
opposite  direction,  so  that  if  a fixed  light  was 
required  to  be  visible  over  the  entire  radius  of  the 
horizon,  or  any  large  portion  of  it,  a number  of 
lights  and  reflectors  would  be  required. 

At  the  North  Foreland  Lighthouse,  a lens  was 
placed  in  front  of  each  flame,  in  addition  to  the 
parabolic  reflector;  but  these  lenses,  which  had 
cost  £50  each,  were  found  to  be  useless  in  such  a 
combination,  and  were  removed  in  1835;  in  fact  it 
is  impossible  to  obtain  any  advantage  by  the  use 
of  a dioptric  lens  in  conjunction  with  a parabolic 
reflector,  as  the  direct  rays  of  light  impinge  upon 
the  lens  at  a different  angle  to  that  of  the  reflected 
rays,  and  hence  one  or  the  other  must  be  dispersed 
beyond  the  required  direction. 

To  return  to  our  lighthouse  illustration,  we  find 
that  about  the  year  1822,  Fresnel  introduced  in 
France  the  method  of  concentrating  light  for 
lighthouses  by  the  method  of  refraction,  using  a 
dioptric  lens  of  a novel  but  scientific  form.  The 
great  advantage  of  this  system  was  that,  by  dis- 
pensing with  reflectors  behind  the  flame  or  light, 
the  light  was  visible  round  the  whole  horizon,  so 
that  one  light  only  was  now  necessary,  and  far 
more  of  the  light  was  utilised  than  by  any  pre- 
vious method.  Fresnel’s  admirable  system  has 
however  been  improved  upon  by  the  addition  of 
prisms,  acting  by  reflection  placed  above  and  below 
Fresnel’s  dioptric  lens,  intercepting  and  utilising 
rays  of  light  far  beyond  the  power  of  a dioptric 
lens.  Thus  nearly  the  whole  of  the  light  produced 
is  usefully  employed  by  being  compelled  to  travel 
in  a plane  parallel  to  the  horizon.  This  is  the  form 
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of  lighthouse  light  known  as  the  “ catadioptric,” 
from  its  combination  of  the  powers  of  both  re- 
flection and  refraction.  It  is  now  used  in  our  best 
modern  lighthouses.  The  diagram  I have  here 
represents  the  North  Foreland  Lighthouse,  erected 
in  1858,  and  it  is  a system  that  may  fairly  be  con- 
sidered as  the  perfection  of  the  application  of 
reflectors  and  of  refracting  lenses  to  signal  illumi- 
nation. 

Having  thus  merely  brought  the  leading  prin- 
ciples and  illustrations  of  this  part  of  my  sub- 
ject before  you,  I have  now  to  ask  your  atten- 
tion to  its  second  division — the  use  of  artificial 
light  as  a substitute  for  sunlight ; and  in  tracing 
the  course  of  invention  in  relation  to  the  use  of 
lenses  and  reflectors  as  aids  to  this  form  of  arti- 
ficial illumination,  I shall  have  to  refer  to  many 
unsuccessful  schemes,  giving  them,  however,  only 
sufficient  attention  to  explain  the  cause  of  their 
inutility,  and  we  shall  meet  with  but  few  inven- 
tions or  proposals  which  have  achieved  or  even 
deserved  success. 

Allow  me  first  to  divide  this  branch  of  our  sub- 
ject into  two  distinct  subdivisions  — light  used 
within  an  enclosed  space,  having  reflecting  sur- 
faces, such  as  an  ordinary  room,  and  light  used 
in  an  unenclosed  space,  in  fact,  open-air  illu- 
mination. 

The  essential  difference  of  these  conditions  must 
be  familiar  to  you ; you  cannot  fail  to  have 
noticed  how  a lamp  or  candle,  which  in  a room  or 
hall  with  light  walls  and  white  ceiling  had  ap- 
peared cheerful  and  brilliant,  suddenly  seemed  to 
be  deprived  of  its  energy,  and  looked  dismal  and 
feeble  when  removed  into  the  open  air  at  night. 
The  intensity  of  the  light  was  the  same — -the  cir- 
cumstances under  which  it  was  burning  alone  had 
changed. 

For  ordinary  indoor  lighting  the  reflection  of 
light  by  the  walls  and  ceilings  is  usually  sufficient, 
and  ensures  a fair  and  even  diffusion  of  light 
throughout  the  space  illuminated  ; shades  are 
usually  placed  on  lamps  more  to  protect  the  eye 
from  the  direct  rays  emanating  from  the  light  than 
from  any  reflective  power  they  possess  ; and  where 
in  the  passages  of  public  buildings  or  in  other 
places,  silvered  reflectors  are  placed  behind  the 
flames  of  wall-lamps  the  effect  is  nearly  always 
more  dazzling  than  advantageous.  It  is,  there- 
fore, in  the  use  of  artificial  light  in  the  open  air 
that  the  aid  of  lenses  and  reflectors  is  in  fact  re- 
quired ; and  we  may  take  for  an  illustration  an 
ordinary  street-lamp  ; any  improvements  in  such 
lamps  will  probably  be  useful  in  many  other  situa- 
tions. 

As  in  the  case  of  the  early  form  of  signal  light 
or  beacon  in  the  last  century,  so  an  ordinary  street- 
lamp  of  this  day  radiates  its  light  into  space  in 
every  direction ; some  few  of  the  rays  may  faintly 
illuminate  the  walls  of  adjacent  houses,  but  in  any 
case  a very  large  proportion  of  the  light  produced 
is  absolutely  wasted.  Long  ago  this  fact  appears 
to  have  attracted  attention,  and  early  in  the  his- 
tory of  street-lighting,  attempts  were  made  to 
utilise  the  wasted  rays  of  light.  We  find  records 
of  these  efforts  among  the  specifications  at  the 
Patent  Office  dating  as  early  as  1791,  when  the 
first  use  of  lenses  in  connection  with  street-lamps 
appears  to  have  been  proposed.  In  1793  two 
other  inventions  for  the  purpose  are  recorded, 
and  all  these  seem  to  have  been  various  and  in- 


effective forms  of  the  dioptric  lens  applied  to  the 
globular  oil  lantern. 

Passing  over  the  various  improvements  in  the 
lanterns  used  for  oil  lighting,  we  come  to  the 
earliest  form  of  street-lamp  used  in  gas  lighting  in 
this  metropolis.  I have  here  a sketch  of  one  of 
these  from  Lincoln’ s-inn-fields  ; these  had  solid 
metal  roofs,  probably  once  polished  or 
whitened  in  the  interior,  but  now  rusted  and 
blackened.  Even  at  their  best  they  could  have 
reflected  to  the  ground  only  a very  small  amount 
of  light,  while  they  effectually  prevented  the  adja- 
cent buildings  from  being  illuminated  above  the 
level  of  the  lamp  when  the  flame  was  placed  at  the 
usual  height  in  the  lantern.  The  first  improve- 
ment in  these  gas  lanterns  was  simply  to  roof 
them  with  glass,  as  is  the  common  practice  at 
this  day.  These  lamps  certainly  had  a lighter 
appearance,  and  were  at  least  not  worse  than  their 
predecessors  except  in  their  greater  liability  to 
breakage.  Still,  anything  like  a scientific  applica- 
tion of  lenses  or  reflectors  to  control  the  direction  of 
the  light  was  not — at  least  as  far  as  I can  ascertain 
— attempted , until  Sir  Goldsworthy  Gurney  obtained 
patents,  in  the  years  1811  and  1842,  for  his  im- 
provements in  regulating  and  dispersing  light  and 
heat.  These,  however,  required  the  use  of  an 
argand  burner  and  glass  chimney,  and  were  not  of 
a character  suitable  for  the  rough  usage  or  careless 
cleaning  usually  given  to  a street-lamp,  nor  were 
they  indeed  specifically  proposed  for  this  purpose. 

In  1854  we  find  a proposal,  by  Messrs.  Boggett  and 
Pettit,  for  the  use  of  what  they  termed  “ dioptric 
refractors.”  These  were  aimular  reflecting  prisms, 
and  their  application,  among  many  other  purposes, 
was  proposed  as  an  improvement  in  street  lighting. 
This  was  to  be  effected  by  dividing  the  ring  into 
semicircles  and  placing  them  on  either  side  of  the 
gas  flame,  at  an  angle  of  about  45  degrees. 
Either  the  cost  of  making  these  prismatic  lenses, 
the  danger  of  breakage  from  the  heat  of  the  flame, 
the  practical  difficulty  of  cleaning,  or  the  very 
slight  benefit  to  be  obtained  by  their  use 
in  this  form,  must  have  proved  a sufficient 
reason  for  their  not  being  adopted  for  use  in 
street-lamps. 

Reflectors,  of  parabolic  and  other  shapes,  have 
often  been  placed  behind  the  flame  in  street  lamps ; 
commonly  two  flames  were  used  with  two  reflec- 
tors back  to  back  between  them,  while,  even  re- 
cently, another  form  of  this  attempt  at  improvement 
has  been  the  subject  of  experiment  in  Paris,  when 
silvered  glass  globes,  about  thre  inches  in  diameter, 
some  flattened  on  opposite  sides,  with  two  gas 
flames,  and  others  flattened  on  three  faces,  with 
three  gas  flames,  were  fixed  in  the  lanterns  in  the 
Place  Vendome.  These  experiments  resulted  in 
absolute  failure ; no  increase  of  light  was  obtained, 
and  the  glass  globes  were  fractured  by  the  heat  of 
the  adjacent  flames.  Indeed,  a successful  result 
was  impossible  ; and  any  form  of  solid  reflectors 
intercepting  the  rays  of  light  visible  in  the  street 
in  any  direction,  is  simply  absurd  and  wasteful  in 
application  to  street  lamps. 

We  may  now  dismiss,  with  these  few  examples, 
any  further  consideration  of  arrangements  of  lenses 
or  reflectors  requiring  to  be  placed  inside  the  lan- 
tern ; they  would  necessarily  be  in  danger  of 
damage  or  destruction  by  the  flame  used,  and  in- 
terfere seriously  with  the  cleaning  of  the  interior 
of  the  glass  lantern,  besides  themselves  requiring 
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great  care  in  cleaning  and  polisliing,  witliout  wHcli 
they  would  be  useless. 

Here  then  is  the  broad  distinction  between  the 
application  of  lenses  and  reflectors  upon  the  large 
scale  of  a lighthouse,  where  each  single  part  can 
be  separately  cleaned,  and  a similar  application  of 
lenses  and  reflectors  to  so  small  an  object  as  a 
street  lamp. 

I must  now  invite  your  notice  to  some  arrange- 
ments of  reflectors  which,  forming  part  of  the 
lantern  or  its  glazing,  appear  to  be  free  from  some 
of  the  difficulties  I have  noticed,  and  which  have 
for  different  purposes  been  successful  in  various 
degrees. 

The  simplest  of  these  arrangements  is  the  use  of 
solid  reflecting  plates  in  the  roof  of  the  lantern. 
This,  under  various  forms,  has  been  the  subject  of 
many  patents ; it  is,  however,  of  use  only  when 
an  increase  of  light  is  desired  close  under  the 
lamp,  and  where,  cutting  off  from  adjacent  build- 
ings all  the  light  above  the  level  of  the  lamp  is  of 
no  importance  ; but  as  a consequence  of  this  con- 
centration of  liglit  close  iinder  the  lamp,  this 
arrangement  is  entirely  unsuited  for  ordinary 
street-lighting,  as,  unless  the  lamps  were  placed 
much  closer  together  than  at  present,  the  intervals 
of  darltncss  between  the  lamps  would,  by  com- 
parison, be  rendered  darker.  Examples  of  this 
principle  may  be  seen  at  Piimrcse-hill,  in  the 
globular  lamps  there,  but  the  result  is  anything 
but  satisfactoiy. 

Another  form  of  solid  reflecting  roof  may  bo 
illustrated  by  a diagram  representing  the  large 
lanterns  now  in  use  in  the  London  and  South- 
Westeii}  Railway  yards  at  XineElms;  it  is  evident 
at  a glance  how  small  a part  of  the  waste  light  is 
intercepted,  and  how  little  concentration  even  of 
that  is  effected  ; the  inverted  coixes  were,  I believe, 
originally  polished,  but  now  are  simple  white  sur- 
faces, from  which  the  light  radiates  freely  in  all 
visible  directions  ; in  this  apparatus  a glass  tube  or 
chimney  is  required  to  protect  the  reflecting  cone. 
Some  street  lamps  of  this  character  may  also  be 
seen  in  the  Strand,  opposite  Exeter  Hall,  and  it 
will  readily  be  seen  there  how  little  aid  is  obtained 
from  reflectors  in  this  form  and  position. 

Leaving  the  use  of  solid  reflectors  as  valueless 
for  general  application,  we  turn  to  the  next  series 
of  proposals — that  in  which  the  sheets  of  glass 
used  in  glazing  the  lantern  are  used  also  to  divert 
the  rays  of  light. 

The  first  of  these  is  the  use  of  oj)al  glass  in  the 
roof  of  the  lantern ; this,  while  acting  chiefly  as  a 
solid  reflector,  and  .subject  to  its  disadvantages, 
yet  ixermits  a small  portion  of  the  light  to  pass 
through  its  substance ; but  even  this  small  quan- 
tity is  radiated  in  all  directions  visible  fi’om  the 
surface  of  the  opal  glass,  so  that  little  or  no  con- 
trol is  obtained  of  the  intercepted  r.aj^s.  A few 
specimens  of  this  system  may  bo  seen  in  Oxford- 
street,  but  it  will  require  careful  searching  to  dis- 
cover them,  or  to  see  the  difference  between  them 
and  the  other  street-lamps  at  a slight  distance, 
c, specially  if  the  other  lamps  not  having  been  re- 
cently defined,  present  a very  dull  appoiiranco. 

We  next  have  a suggestion  for  cutting  the 
upper  part  of  the  side  p.anes  into  lines  and  facets, 
something  after  the  manner  of  a cut-glass 
decanter ; the  small  advantage  gfiined  liy  this 
method  was  ceitainly  not  worth  the  cost. 

A more  scientifle  ;ipi)lication  of  diojxtrics  was 


proposed  in  1857  by  Degrand,  who  obtained  a 
jxateiit  for  what  he  described  as  “Lenticular 
Glasses.”  These  appear  to  be  a modification  or 
variety  of  the  dioptric  lenses  introduced  by  Fresnel, 
find  for  calculating  the  forms  to  be  given  to  the 
strife  or  waves  of  the  improved  glasses.  The  for- 
mulae of  Fresnel  are  especially  referred  to  because  of 
their  accuracy.  Those  glasses,  among  various  other 
uses,  were  designed  for  street-lamps.  I am  not  aware 
that  the  invention  ever  took  a practical  shape  in  this 
direction  in  England,  and  the  great  cost  of  manu- 
facturing such  delicate  optic;il  glasses  in  thin 
sheets  with  sufficient  accuracy  and  polish — and 
without  either  they  must  have  been  worthless — 
probably  prevented  their  application  to  street- 
lamps. 

Recently,  another  form  of  this  application  of  the 
dioptric  lens  was  experimented  upon  in  Paris ; in 
this  case  the  lantern  was  a cylinder  formed  of 
thick  glass  panes,  cast  in  the  form  of  a dioptric 
lens,  such  as  maybe  seen  in  some  ship-lamps  ; the 
light  was  entirely  obscured  from  direct  view,  and 
the  plan  was  found  upon  trial  quite  unsuited  for 
street  purposes. 

We  have  how  traced  the  course  of  invention  in 
strect-himps,  beginning  with  the. '-imple  flame,  as  we 
did  with  tlie  simple  beacon  light  in  the  case  of 
signal  ] gh  s;  and,  pas.sing  through  the  stage  of 
parabolic  and  other  re  flectors  behind  the  flame,  into 
the  use  of  various  fcrais  of  the  dioptric  lens,  we 
arrive  at  the  year  1871,  without  further  progress  in 
the  apjplication  of  lenses  and  reflectors  to  street 
lighting  than  the  state  of  advance  in  signal  illumi- 
nanation  in  1822,  when  Fresnel  introduced  his 
dioptric  improvements,  and  practically  without  any 
really  useful  application  of  the  piinciples  of  reflec- 
tion or  refraction  to  . this  important  public  use  of 
artificial  light. 

We  have  seen  in  the  case  of  lighthouse  lights 
how  pei-fection  in  principle  has  been  reached  by 
the  addition  of  the  catadioptric  or  reflecting 
lirisms  to  Fresnel’s  dioptric  or  refracting  lenses ; 
we  have  also  seen  how  powerless  the  dioptric  lens 
is  to  assist  us  in  street-lighting.  Let  us  then  con- 
sider these  catadioptric  prisms — these  additions 
which  have  secured  such  good  results  in  signal 
lights,  and  see  how  far  their  use  may  serve  our 
purpose  in  street  illumination. 

We  readily  xierceive  their  power  to  control  the 
direction  of  light  reflected  by  them,  and  how  far 
beyond  the  range  of  a dioptric  lens  that  power 
extends.  We  see  also  that  they  can  be  applied 
above  the  level  of  the  flame,  so  as  not  to  intercept 
in  any  direction  the  direct  action  of  the  light  use- 
fully employed,  but  the  difficulties  wo  find  in  their 
use  are  the  cost  of  accurately-shaped,  polished 
glass  prisms,  their  weight,  and  the  great  trouble 
of  cleaning  them.  How  then  shall  we  obtain  the 
evident  advantages  their  use  might  confer,  and 
avoid  these  difficulties?  The  course  is  easy  enough, 
as  the  action  of  a reflecting  surface  and  a reflecting 
lirism  is  identical ; use  thin  reflecting  plates  instead 
of  prisms,  and  so  obtain  at  once  economy  and 
lightness,  and  avoid  the  necessity  of  cleaning  each 
separate  reflecting  plate,  by  enclosing  each  group 
of  reflectors  between  plates  of  glass  set  in  a metal 
frame. 

I have  here  a siiccimen  of  the  street-lamp  now 
known  as  the  catoptric  lamji ; this  will  serve  to 
illustrate  the  manner  in  which  these  reflecting 
plates  can  be  applied.  The  angles  at  which  the 
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reflecting  plates  are  placed  in  this  specimen  are 
such  that,  while  they  intercept  light  radiating 
upwards  through  53  degrees  of  arc,  they  concentrate 
it  within  an  arc  of  15  degrees  ; this  gives  sufiioient 
dispersion  of  the  reflected  light  over  the  dark  in- 
tervals between  the  lamps  in  a street ; by  varying 
the  angles  of  these  reflectors  we  can  perfectly 
control  the  direction  of  the  reflected  light.  In  ap- 
pearance you  perceive  three  points  of  light,  first 
the  flame  itself ; then,  through  the  group  of  re- 
flectors at  the  side  of  the  lamps,  an  mverted  image 
of  the  flame ; and  in  the  group  of  reflectors  in  the 
roof,  a second  inverted  image  of  the  flame ; this, 
from  reflecting  the  edge  of  the  flame,  or  rather 
the  flame  in  a more  concentrated  shape,  as  viewed 
from  the  position  of  this  group  of  reflectors,  gives 
an  image  of  the  flame  even  more  brilliant  than  the 


appeai’ance  of  the  flame  itself.  . 

The  concentration  of  the  light  radiating  through 
53  degrees  of  arc  into  a much  smaller  area  gives 
this  reflected  light  its  brilliancy  and  penetrative 
power,  as  in  the  example  of  the  modern  lighthouse 
light.  There,  however,  the  rays  of  light  are  con- 
centrated into  parallel  planes,  and  here  we  have 
them  extended  over  such  degrees  of  arc  as  the 
amount  of  concentration  or  diffusion  we  desire  may 
necessitate. 

This  system  of  street  lighting  was  introduced 
upon  one  side  of  Waterloo-bridge  in  November, 
1871,  and  so  satisfactory  was  the  result,  that  soon 
after  both  sides  of  the  bridge  were  fitted  with 
lamps  of  this  description,  and  the  daily  press  de- 
scribed its  effect  in  terms  of  the  highest  praise. 

Lamps  exactly  similar  to  the  pattern  before  you 
are  in  operation  in  Moorgate-street  and  many 
other  parts  of  this  metropolis  ; and  in  the  town  of 
Southampton  the  High-street,  one-and-a-quarter 
miles  in  length,  is  entirely  lit  with  them,  and  the 
brilliant  appearance,  the  increased  lighting  power, 
and  the  even  diffusion  of  light  in  that  street  has 
given  the  greatest  satisfaction.  Numerous  other 
towns  have  these  lamps  on  trial  previous  to  a 
general  adoption  of  the  system. 

It  is  obvious  at  a glance  how  different  this  ap- 
plication of  reflectors  for  street-lighting  is  to  all 
Avhich  have  preceded  it,  and  how  great  is  the 
variety  of  form  and  detail  of  which  it  is  capable. 
Here  we  have  a specimen  with  reflecting  plates 
fluted  vertically  ; no  advantage  in  power  is,  how- 
ever obtained  by  it,  and  although  the  effect  may 
be  pleasing,  its  extra  cost  would  perhaps  prevent 
its  use  in  ordmary  street  lamps. 

This  question  of  cost  brings  me  to  the  commer- 
cial question,  whether  the  use  of  reflectors  and 
lenses  in  street-lamps,  admitting  its  practicability, 
is  of  sufficient  advantage  to  warrant  the  increased 
cost  of  the  lamps  and  apparatus  and  the  possibly 
increased  cost  of  mamtenance,  or  whether  we  can 
balance  the  extra  cost,  or  entirely  save  its  annual 
equivalent,  hy  a saving  in  the  amount  of  lightmg 
material  consumed,  and  yet  give  at  the  same  time 
double  the  useful  effect  of  the  present  lighting. 
Let  us  see.  Here  we  have  lamps  of  various  patterns 
all  burning  gas  from  the  same  main,  each  at  the 
rate  of  five  feet  of  gas  per  hour.  These  street- 
lamp  regulators  are  by  Mr.  Sugg,  of  West- 
minster, all  carefully  adjusted,  and  giving,  as 
you  see,  even  results.  Now  in  this  specimen  of  a 
catoptric  lamp  I have  a regulator,  allowing  a flame 
to  bum  at  the  rate  of  four  feet  of  gas  per  hour 
only.  The  great  increase  in  lighting  power  is  still 


apparent  to  you  ; and  at  least  d ouble  the  lighting 
power  is  given  by  this  lamp,  as  compared  with  the 
others  burning  five  feet  of  gas  per  hour.  Here 
then  is  a saving  of  20  per  cent,  in  gas,  or  about 
13  shillings  per  annum.  This  would  actually  pay 
the  entire  extra  first  cost  of  the  lamp  and  reflectors 
in  two  years,  and  practically  the  cost  of  repairs  has 
not  been  found  to  be  much  more  than  the  cost  of 
repairing  an  ordinary  lamp. 

The  question  of  cost  cannot,  however,  be  con- 
sidered, as  if  our  present  street-lighting  was  so 
satisfactory  that  no  improvement  was  desirable 
or  necessary.  The  want  of  efificient  street -lighting 
in  our  cities  and  towns  is  an  acknowledged 
grievance  of  long  standing.  London  has  been  de- 
clared to  be  the  worst  lit  city  in  Europe,  and 
everyone  must  admit  the  dangerous  darkness 
which  prevails  in  streets  without  shops,  or  after 
the  shops  are  closed  in  others,  and  we  depend  only 
upon  the  public  lamps  for  illumination. 

How,  then,  is  this'  defective  lighting  to  be 
remedied  ? How  are  we  to  obtam  at  least  double 
the  present  lighting  ? — and  less  than  double  will  not 
be  satisfactory.  Will  the  authorities  be  induced 
to  double  the  number  of  lamps  we  have  at  present  ? 
It  seems  hardly  probable,  when  such  an  outcry  is 
raised  against  a few  shillings  per  lamp  increase  in 
the  cost  of  gas,  or  when  we  remember  that  in  1866, 
according  to  a Parliamentary  report,  there  were 
about  40,000  public  lamps  in  the  London  district 
alone,  costing,  at  the  present  average  of  £4  per 
lamp,  £160,000  per  annum,  while  we  cannot  fairly 
estimate  the  total  number  of  open-air  lamps  in  this 
country  at  less  than  300,000. 

It  is  therefore,  I think,  obvious  that  it  is  to  the 
use  of  reflectors,  properly  constructed  and  appHed, 
w'hich  will  in  reality  utilise  to  our  advantage  the 
hitherto  wasted  light,  and  which  are  of  such  a 
practical  nature  as  to  be  fit  for  the  rough  work  of 
public  use,  that  we  must  look  for  immediate  relief 
from  the  prevailing  street  darkness. 

The  use  of  such  means,  if  not  only  doubling  the 
j)resent  lighting  power  of  our  street-lamps,  but 
also  ensuring  a more  equal  diffusion  of  light  over 
the  whole  course  of  our  streets,  would  be  a boon 
worth  paying  even  an  extra  amount  for ; but  when 
these  advantages  can  be  actually  obtained  without 
extra  cost,  as  I have  shovui  they  may  be,  then,  slow 
as  the  introduction  of  any  improvement  ever  seems 
to  be,  strong  as  may  be  the  power  of  prejudice  or 
of  interest,  or  powerful  for  resistance  as  mere 
apathy  or  indifference  may  prove,  it  seems  difficult 
to  believe  that  the  increased  street  lighting  de- 
manded by  the  public  can  long  be  refused  to  them 
by  their  representatives  when  the  power  of  obtain- 
ing that  increase  on  such  terms — an  increase  that 
moans  better  protection  to  life  and  property — ^is 
absolutely  and  practically  at  hand. 


DISCUSSION. 

In  reply  to  several  questions,  Mr.  Skelton  stated  that 
the  catoptric  lamps  were  no  more  trouble  to  clean  than 
the  ordinary  street  lamps,  as  the  outside  was  simply  a piece 
of  plain  glass,  and  that  the  extra  cost  would  be  £1  6s. 
per  lamp. 

Mr.  Smartt  said  there  seemed  a considerable  amount  of 
metal  in  the  new  lamp  frame,  which  might  be  reduced 
with  great  advantage.  One  great  difficult}’'  which 
occurred  to  him.  with  regard  to  street  lighting,  especially 
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in  the  country,  was,  that  as  you  approached. the  lamp, 
there  was  a powerful  light,  which  tended  to  dazzle  the 
eyes,  and  directly  you  passed  the  lamp  you  appeared  to 
he  in  darkness  ; he  should  like  to  know  whether  it  would 
not  he  possible,  by  the  use  of  ground  glass,  to  reduce 
that  dazzling  effect.  As  it  had  recently  been  proposed  that 
lamps  should  be  lighted  by  electricity,  there  appeared  to 
him  no  reason  why  the  number  should  not  be  increased, 
the  lights  being  smaller,  and  if  this  were  the  case,  they 
could  be  arranged  against  the  walls  of  the  houses,  in- 
stead of  being  in  the  path  and  the  roadway,  and 
reflectors  might  be  placed  at  the  back  of  the  light 
By  that  means  the  obstruction  of  the  posts  in  the 
streets  would  be  avoided.  It  would  also  admit  of  more 
powerful  reflectors  being  used,  because  tin  or  some  other 
metal  could  be  employed,  which,  he  thought,  would  have 
greater  effect  than  the  strips  of  silvered  glass  used  in 
Mr.  Skelton’s  lamps.  One  difiiculty  which  occurred  to 
him  was,  if  these  reflecting  strips  were  enclosed  in  an 
.air-tight  case,  the  alteration  of  temperature  would  tend 
to  break  them ; and,  on  the  other  hand,  if  they  were 
not  hermetically  closed,  the  dust  would  get  in  and 
obscure  them.  His  own  opinion  was,  that  a lamp 
similar  to  the  one  shown,  with  the  opal  glass  top,  and 
with  a metal  reflector,  would  be  very  advantageous. 

Mr.  Defries  thought  Mr.  Skelton’s  lamp  a most  in- 
genious contrivance.  At  the  same  time  the  ordinary  street 
lamp  might  be  very  considerably  improved  in  various 
ways.  For  instance,  the  frames  were  much  too  large,  and  if 
they  were  reduced,  and  the  lamps  placed  at  a proper 
distance,  the  illuminating  power  would  be  increased. 
The  glass  also  was  frequently  obscured  with  paint  and 
putty.  He  understood  that  Mr.  Skelton’s  lamp  complete 
cost  £2  19s.,  while  a common  ordinary  street  lamp  only 
Cost  8s.  6d.,  but  even  with  that  great  difi’erence  in  price 
he  believed  it  would  be  to  the  advantage  of  the  rate- 
payers to  introduce  the  new  invention. 

Mr.  Arntz,  whilst  allowing  that  Mr.  Skelton  had 
introduced  a vast  improvement,  did  not  think  he  had 
yet  reached  perfection.  He  had  tried  a lamp  of  his  own 
design  close  to  his  own  house,  with  a top  reflector 
throwing  the  light  back  again  into  the  lantern,  but  the 
glass  of  the  lantern  was  ground,  and  the  innumerable 
faces  of  the  ground  glass  brought  the  light  out  in  all 
directions,  and  diffused  it  as  a quiet  light  in  such  a way 
that  there  was  a total  absence  of  shadow.  Thu.s,  although 
at  some  distance  the  part  of  the  street  where  the  lamp 
was  did  not  look  as  well  lighted  as  the  other  parts,  still 
as  soon  as  you  ciime  close  up  to  it  you  found  you  could 
see  all  round  quite  as  well  as  where  there  were  clear 
glass  lamps.  There  was  also  a total  absence  of  the 
flickering  shadow  close  to  the  road,  which  often  caused 
horses  to  shy.  He  believed,  therefore,  that  until  some 
plan  could  be  hit  upon — not  only  for  economising  the  rays 
and  directing  them  horizontally,  hut  for  masking  the  light 
itself — the  right  thing  would  not  be  obtained.  He  quite 
repudiated  the  idea  that  cost  was  any’  material  element ; 
for  he  believed  the  authorities  of  London,  at  all  events, 
would  be  perfectly-  willing  to  pay  whatever  was  required 
for  the  right  lamp  when  once  it  was  found.  He  hoped 
Mr.  Skelton  would  persist  in  his  endeavours,  for  he  had 
already  done  good  service,  and  he  had  no  doubt  would 
soon  perfect  a very  useful  invention. 

Mr.  Macomber  asked  whether  the  r.ays  of  light  were 
much  diminished  by  passing  through  ground  glass? 

Mr.  Arntz  said  the  light  he  had  spoken  of  near  his  own 
house  had  answered  admirably-  until  in  course  of  time  the 
ground  glass  got  dirty,  when  it  was  past  the  power  of 
cleaning,  and  the  lamp  was  a failure. 

Mr.  Smartt  said  he  thought  he  had  seen  lamps  without 
divisions  in  the  frame,  and  suggested  that  it  would  be 
possible  to  make  the  lanterns  in  one  circular  piece  for  the 
lower  part,  and  another  portion  for  the  top,  so  as  to 
avoid  the  shadow  of  the  iron  framework. 

Mr.  Hale  gathered  from  the  paper  that  there  had  not 
been  any  improvements  in  street  lamps  worth  notice  from 


1822  to  1871.  It  seemed  as  if  there  were  some  inherent 
difficulties  in  the  way,  which  perhaps  accounted  for  the 
apparent  apathy  on  the  matter.  As  far  as  he  could 
judge,  Mr.  Skelton’s  seemed  a vast  improvement  on  the 
ordinary  lamps  ; but  he  felt  somewhat  doubtful  whether 
the  reflectors  would  not  get  dirty,  in  which  case  he 
feared  the  cleaning  would  be  a somewhat  difficult  and 
complicated  process.  It  was  one  thing  to  exhibit  a lamp 
for  half  an  hour  in  a lecture  room,  and  another  thing  alto- 
gether to  submit  it  to  the  rough  usage  of  every-day 
wear  in  the  streets.  It  also  appeared  to  him  that  the 
time  in  which  the  extra  cost  would  be  saved  had  been 
rather  under-estimated,  for,  putting  the  saving  of  gas  at 
20  per  cent,  that  would  represent  about  3,000  hours,  at 
4s.  per  thousand  hours,  or  12s.  per  lamp  per  annum,  and, 
according  to  the  figures  given  by  Mr.  Defries,  this  would 
require  four  or  five  years  to  recoup  the  extra  outlay  in 
the  first  instance.  There  was  no  doubt  that  this  question 
of  cost  was  a very  important  one.  He  must  also  say 
that,  although  he  should  rejoice  to  see  the  streets  better 
illuminated,  he  could  not  agree  that  London  was  the 
worst-lit  capital  in  Europe. 

Mr.  Skelton,  in  reply,  said  the  effect  of  using  ground 
glass  was  to  destroy  the  penetrative  power  of  the  rays 
of  light ; the  glass  became,  as  it  were,  self-luminous, 
and  the  light  radiated  from  it  all  around.  It  was  quite 
true  that  the  metallic  frame  of  the  lamp  might  be  re- 
duced in  size,  and  that  in  proportion  as  it  was  so  would 
the  shadow  be  diminished.  The  dazzling  effect  of  the 
light  at  a distance  had  been  alluded  to,  and  no  doubt  it 
existed  to  some  extent;  but  if  the  space  between  the 
observer  and  the  lamp  were  as  well  lit,  or  nearly  so,  as  that 
around  the  lamp,  the  dazzling  effect  would  be  greatly 
diminished.  This  even  illumination  is  produced  by  the 
catoptric  lantern.  Mr.  Smartt  had  also  suggested  that, 
by  calling  in  the  aid  of  electricity,  a greater  number  of 
smaller  lights  might  be  used,  but  it  had  been  found 
practically  that  gas  could  not  be  burned  to  advan- 
tage for  street-illuminating  purposes  in  less  quantities 
than  from  4 to  5 feet  per  hour.  As  to  putting 
the  lamps  against  the  walls,  that  plan  was  adopted 
in  several  continental  towns,  and  with  very 
bad  results,  nearly  one  half  of  the  light  being 
wasted.  If  reflectors  were  placed  behind  such  lamps, 
they  would  only  have  the  eft’ect  of  throwing  the  light 
across  the  street,  where  it  was  not  so  much  required,  and, 
by  increasing  the  light  near  the  laujp,  would  make  the 
intervening  spaces  appear  darker,  iieflectors  of  such  a 
character,  therefore,  were  worse  than  useless.  With 
regard  to  the  catoptric  reflectors  getting  soiled  or  dusty, 
he  could  only  say  that  practically  the  difficulty  had  not 
occurred.  Theoretically,  no  doubt,  the  framework  ought 
to  break  with  the  expansion  of  the  air,  but  it  was  not 
found  that  such  was  the  effect  in  practice,  and  in  the 
High-street  of  Southampton  some  lamps  had  been  in  use 
for  fifteen  months,  and  many  more  than  six  months,  and 
they  were  reflecting  now  as  brilliantly  as  when  first 
erected.  With  regard  to  solid  reflectors,  he  had  shown 
a specimen.  It  was  the  fault  of  all  lamps  of  that  kind 
that  they  concentrated  the  light  in  and  under  the  lamp, 
instead  of  diffusing  it,  so  that  reallj-  the  illumination  of 
the  street  was  injured.  It  was  impossible  to  fix  a 
I street-lamp,  formed  of  one  piece  of  glass,  without 
a framework  on  which  to  rest  it,  and  that  would 
cast  a shadow  the  same  as  an  ordinary  lamp. 
Mr.  Defries  was  in  error  in  stating  the  cost  of  one 
of  his  lamps  for  ordinary  street  purposes  at  £2  19s.,  that 
being  the  price  of  one  with  reflectors  for  throwing  the 
light  in  four  directions;  for  ordinary  purposes,  however, 
a lamp  such  as  those  used  in  Southampton  would  be  suffi- 
cient, reflecting  the  light  in  two  directions  only,  up  and 
down  the  street,  the  cost  of  those  being  £1  15s.  6d.  He 
quite  .agreed  that  the  ordinary  lamps  might  be  much  im- 
proved, but,  while  doing  so,  it  was  much  better  to  make 
them  really  efficient  instruments  for  lighting  the  street, 
instead  of  mere  cases  for  holding  a light  which  would  per- 
mit more  than  half  to  be  wasted.  This  lamp  was,  in  one 
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sense,  a clear  glass  lamp,  but  not  in  another.  A clear  glass 
lamp  allowed  the  light  to  escape  in  all  directions,  but 
this  catoptric  lamp  caught  that  which  would  be  lost  and 
threw  it  into  the  street.  The  idea  of  masking  the  light 
by  the  use  of  the  ground  glass  could  not  be  practically 
carried  out,  if  it  were  required  to  illuminate  the  darlc 
spaces  between  the  lamps.  The  use  of  ground  glass,  to 
prevent  the  dazzling  of  the  eyes,  would  also  have  the 
effect  of  destroying  the  penetrative  power  of  the  rays  of 
light.  Although  no  real  im2jrovement  had  been  made  in 
street  lamps  until  1871,  the  records  of  the  Patent-office 
were  full  of  attempts  and  suggestions,  only  a few  of 
which  he  had  mentioned.  Mr.  Hale’s  question  as 
to  the  cleaning  had  been  already  answered,  but 
he  might  add  that  in  Southampton  the  cleaning 
of  these  lamps  was  performed  by  the  same  men, 
and  in  exactly  the  same  manner  as  the  other  lamps 
in  the  town.  He  estimated  the  amount  of  saving 
at  13  shillings  per  lamp  in  the  gas  consumed,  with  a 
much  better  light,  and  this,  in  two  years,  would  pay  for 
the  extra  first  cost  of  the  lamp.  With  regard  to 
breakage,  it  would  he  quite  possible  to  throw  a stone  at 
one  of  the  reflectors  and  break  the  outside  glass,  doing 
exactly  the  same  amount  of  damage  as  in  an  ordinary 
street-lamp.  The  reflectors  made  of  strips  of  silvered 
glass,  coated  with  metal,  being  placed  edgeways,  were 
strong  enough  to  resist  a blow,  but  even  if  one  or  two 
were  broken  they  were  very  easily  replaced,  and  the  re- 
flectors would  be  as  good  as  new. 

Mr.  Defries  said  that  he  had  alluded  to  a lamp  with 
four  reflectors. 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

The  following  evidence  was  given  by  Mr. 
Eawlinsoh  before  the  Committee ; — 

Q. — The  Committee  are  of  course  aware  that  you  are 
a civil  engineer  of  great  experience  in  water  supply,  and 
I believe  you  are  now  in  office  at  the  Local  Government 
Board. 

A. — I am  chief  inspector  and  consulting  engineer. 

Q — About  how  many  towns  are  now  siqjplied  with 
water  where  the  works  have  been  carried  out  under  your 
superintendence  as  engineer  ? 

A. — Nearly  twenty ; that  is,  actual  works,  not  only  the 
public  supiily,  but  the  house  services  also. 

Q. — Is  there  any  one  of  those  which  is  not  on  the  con- 
stant system  ? 

A. — No. 

Q. — Have  you  received  information  as  to  the  relative 
consumption  under  the  system  of  constant  supply  in  these 
towns,  as  compared  with  consumption  under  the  sj’stem 
of  intermittent  supply  in  London,  where  the  consuuqj- 
tion  is  stated  to  be  thirty'-three  gallons  per  head  ? 

A. — In  those  towns  where  there  has  been  ju-oper 
supervision,  the  rate  of  supply  has  been  reduced  to 
below  twenty  gallons  per  head ; but  where  they  have 
neglected  the  services,  the  water  has  been  wasted.  It  was 
found  to  be  through  neglect  of  the  fittings,  sometimes 
from  leakage  in  the  supply  mains.  New  works  are  very' 
liable  to  this  ; some  of  the  parts  may  be  found  defective 
after  working  a time,  and  occasionally  joints  will  draw. 
The  pipes  never  cease  contracting  and  expanding,  and 
r there  is  generally  a little  difficulty  for  twelve  or  eighteen 
i months  from  this  cause. 

i Q. — Are  you  aware  of  the  statement  that  in  a great 

majority  of  cases  the  supply  on  the  constant  system  has 
I been  under  twenty  gallons  per  head  ? 

, A. — Considerably  under.  In  places  where  they  have 
been  very  careful,  and  managed  properly,  it  has  been 
as  low  as  twelve  gallons.  At  Alnwick  there  are  1,200 
services  all  under  strict  supervision,  but  no  external 
stand-pipes.  Every  tenement  has  a service  pipe  taken 
; inside.  That  was  one  of  the  greatest  possible  sources 


of  protection  against  waste,  because  persons  could  not 
afford  to  have  waste,  in  the  room.  If  a tap  leaked  in 
any  degree,  they  must  have  it  stopped. 

Q. — You  have  had  no  occasion  in  any  of  these  towns 
under  the  system  of  constant  supply,  to  apply  waste- 
preventors  or  other  expensive  apparatus  that  have  lately 
been  stated  to  be  indispensable  ? 

A. — No  ; and  I may  state  that  I had  one  of  the  patent 
waste-preventors — which  were  so  strongly  recommended 
for  use  in  the  metropolis — -put  up  at  my  stables,  which 
acted  for  about  a fortnight,  and  then  ceased  to  act, 
becoming  an  oi'dinary  tap.  The  descending  valve 
stuck  fast,  as  I anticipated  it  would,  and  ceased  alto- 
gether to  act  as  a waste-preventor. 

Q--Are  you  conversant  with  instances  where  a 
change  has  been  made  from  the  old  intermittent  system 
to  a constant  supply  ? 

A. — Only  where  old  works  have  been  taken  over  by  a 
new  company.  At  Wigan  and  other  places  the  old 
supply  was  an  intermittent  suppily ; but  when  the 
Corporation  acquired  the  property,  they  carried  out  new 
works  and  jiut  on  a constant  supply. 

Q. — Was  that  constant  supjjly  put  on  b}'  the  Cor- 
poration as  a bod3',  or  upion  requisition  by  the  house- 
holders ? 

A. — The  Local  Boards  that  I had  to  deal  with  intro- 
duced it.  Some  were  companies,  but  my  recommendation 
always  was  that  either  the  board  or  the  company  should 
tap  the  mains  and  lay  the  services — if  it  were  to  a court, 
into  the  court ; it  to  houses  in  a street,  to  the  front  wall — 
and  carry  that  cost  to  their  capital  account,  not  charg- 
ing the  cost  to  the  consumers.  Then  the  consumer  or 
owner  of  the  property  merely'  had  to  pay  for  the  service- 
pipe  from  the  front  wall  to  the  inside. 

Q. — Can  j’ou  form  an}'  estimate  of  what,  under  such 
circumstances,  might  be  the  average  cost  of  change  of 
system  ? 

A. — ^The  cost  in  fitting  ordinary  houses  in  a town 
would  be  from  5s.  to  10s.  for  cottages,  from  10s.  up  to 
20s.  for  houses  from  £10  to  £20  a-year,  and  so  on  with 
larger  piroperty.  The  metropolitan  estiuiates  of  £10, 
£15,  or  £20  per  cottage  house,  I have  never  found 
justified  in  my  experience. 

Q. — How  long  have  wrought  iron  jiipes  been  in  use  in 
the  houses  where  you  have  had  them  applied  ? 

A. — They  are  in  use  now  in  Berwick-upion-Tweed,  - 
Alnwick,  Olmskirk,  and  other  places,  goiug  on  for  20 
years.  Even  the  basement  of  the  House  of  Commons 
is  supplied  with  water  through  wrought-iron  pipes. 
The  whole  of  the  gas  services  throughout  London  are 
all  supplied  with  wrought-iron.  The  life  of  an  ordi- 
nary wrought-iron  pipe  in  the  streets  of  London,  unpro- 
tected, is  from  15  to  20  years.  If  it  were  laid  in  a 
rough  V box,  and  run  in  with  asphalte,  there  is  no  limit, 
that  I know  of,  to  its  endurance. 

Q. — Have  you  any  data  from  these  towns  as  to  the 
cost  of  repairs  under  the  system  of  iron  services  ? 

jl, — I have  one  return  from  Alnwick,  where  there 
were  upwards  of  1,200  house  services.  The  taps  were 
all  of  the  best  kind  (screw  down),  and  the  return  I had 
was  that  the  whole  of  these  services  were  maintained 
for  12  months  at  a cost  within  £5. 

Q. — Mr.  Marten,  (who  had  first  served  as  an  engineer 
at  the  Bast  London  Waterworks),  in  his  evidence  to  the 
Board  of  Health,  speaking  of  his  experiences  of  mak- 
ing the  change  at  Wolverhampton,  from  the  inter- 
mittent to  the  constant  supply,  stated  that  the  actual 
cost  was  sixpence  per  head  of  the  population  ; that  on 
the  whole,  even  including  reservoirs  and  other  matters, 
he  thought  it  a fit  and  fair  estimate  to  put  it  at  two 
shillings  per  head  to  the  population  in  the  metropolis, 
which  would  jirobahly  be  an  average  of  six  shillings 
or  twelve  shillings  prer  house.  Might  that  be  a fair 
estimate  of  the  cost  of  making  the  change  in  London  ? 

A. — I have  no  practical  experience  as  to  London  Or 
the  East-end,  but  if  you  wish  to  convert  an  intermittent 
to  a constant  service,  with  houses  up>  to  £20  rental 
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value,  I think  it  should  not  in  any  case  cost  more  than 
20s.,  and  in  some  cases  heiow,  if  the  companies  acted  as 
I say  they  ouirht  to  be  expected  to  act,  that  is  to  say, 
not  putting  the  tenant  or  the  owner  to  the  cost  of  tap- 
ping the  main  and  running  the  service  up  to  the  pro- 
perty. A great  portion  of  the  cost  at  present  goes  in 
tapping  the  mains  and  taking  the  service  from  the  main 
up  to  the  property,  and  in  taking  up  and  replacing 
pavements. 

Q — But  on  the  whole  do  you  think  that  that  estimate 
of  Mr.  Marten's  of  two  shillings  per  head  of  the  popula- 
tion was  an  under  estimate  ora.  fair  one? 

A.  — I think  it  was  a very  fair  one. 

Q. — Suppose  it  to  be  two  shilling.s  per  head,  or  twelve 
shillings  per  house,  from  your  ixperienoe  under  the 
Public  Healih  Act  of  introducing  new  works  by  oistri- 
buting  the  chaiges  over  thirty  year.s,  do  you  not  con- 
siiier  it  would  he  preferable  to  do  this  in  the  same  way, 
so  as.  instead  of  callin.;  upon  the  owner.s  to  spend  12.s., 
to  pay  only  a stnall  sum.  some  one  or  two  shilling.^,  by 
way  of  equal  annual  inst.dinent  of  principal  and  in- 
tere.st  ? 

A —I  do. 

Q.  — Is  not  even  a small  charge,  imposed  upon  owners 
of  proi)erty  having  only  a short  term  of  some  four  or  si.rc 
yeai'S,  (or  a thirty  years'  benefit,  to  that  extent  aii  in- 
justice p 

A. — There  is  some  little  difficulty  in  laying  down  a 
haiil  and  bust  rule  in  these  cases.  There  is  always  a 
diffieull y ahout  ownership.  If  ymi  caiii'alise  the  money, 
ami  give  ficuu  five  to  ten  or  fifteen  years  to  make  the 
payment  ainl  do  the  work,  as  I suggest,  it  would  be  a 
vei'V  easy  matter. 

Q.  — Under  the  Pnhlio  TTealth  Act  the  loan  ma}’  be 
disti  ibute  I ov.  r Ihirty  years  ? 

A. — 'I'h  rt  was  the  time  allowed,  and  also  in  the 
Lancashire  public  works,  hut  I always  preferred  to 
recommend  shorter  terms.  I do  not  think  it  is  desir- 
able to  have  private  improvement  loans  hanging  over 
for  a long  period. 

Q — Mr.  Quick  has  stated  that  the  difference  between 
the  work  (h.irie  by  a private  ])luruher  at  the  expeirse  of 
the  individual  occupier  or  owner,  and  having  it  done, 
as  I presume  it  w.is,  by  private  improvement  rttes,  ami 
by  common  contrrrcts  urn  I er  the  Public  Health  Act,  would 
be  from  one-third  to  one-half? 

A. — More,  I dare  say. 

Q — Taking  your  own  house  as  a specimen,  how  much 
do  you  think  would  he  the  cost  to  put  your  cisterns,  anil 
taps,  and  other  fittings  in  a state  to  ri'ceive  a constant 
supply,  as  prescribed  by  some  of  the  Companies’  engi- 
neers ? 

A. — I can  hardly  say.  I have  not  consid  ered  the  question. 
I am  not  very  fir  from  the  main,  and  it  wnuM  not  cost 
much  if  I were  not  compelled  to  put  in  cisterns.  But 
I should  be  compelled  to  put  in  service  boxes  for  each 
closet,  anti  they  are  supplied  at  from  30s.  to  50s..  Iron 
tubing  has  recently  donbled  in  price,  but  it  is  not  very 
expensive,  even  now,  compared  with  h^ad. 

Q- — If  the  new  regulatiuns  wer  e fully  enforced,  then 
it  Would  cost  you  some  pounds,  would  it  not  ? 

A. — According  to  an  estimate  that  I have  here,  it  must 
cost  me  at  least  £30  or  £40. 

Q. — May  not  the  present  measure  he  pronounced  to  he 
an  expen  rive  failure  ? 

A. — No;  because  Major  Bolton,  the  official  water  ex- 
aminer, informs  me  that  all  the  companies  are,  in  new 
works,  iireparing  for  const  int  service,  and  new  houses 
are  also  being  fitted  up  for  con.stant  service.  The 
only  company  that  has  really  attempted  to  face 
the  difficulty  on  a large  scale  is  the  East  LonrLin, 
and  the  engineer  reports  that  there  are  30,000  houses 
on  the  con.stant  service.  I have  before  me  a table 
which  may  he  useful  to  the  committee.  There  are  a 
series  of  questions  that  W(=ire  drawn  up  and  put  to 
the  different  companies.  Question  12,  in  the  first 
column,  asks  the  number  of  houses  supplied  on  the 


constant  service.  The  New  River  says  aborrt  11,000  ; 
the  E ist  London,  36,000  ; the  West  Middlesex,  very 
few,  ahout  60;  the  Grand  Junction  says  none;  the 
Chelsea  says  ahout  100  special  supplies  direct  from 
the  main  to  large  consumers ; the  Southwark  and  i 

Vanxhall  says  375  have  a suppl5’-  from  the  main, 
which  is  practically  a constant  service;  the  Lambeth 
says  200  ; the  Kent,  ahout  600  ; and  the  constant  supply  i 
'is  provided  for  the  government  establishments  at  Dept-  i 
ford  and  Woolwich.  Then  the  volume  of  water  supplied  1 
for  trade  purposes  is  given.  Also  the  number  of  water- 
metres,  stand-pipes,  and  length  of  time  the  water  is  on.  I 
With  regard  to  the  last  point,  the  New  River  says  it  | 
is  on  for  thirty  minutes;  the  East  London,  from 
fifteen  to  thirty  minutes;  the  West  Middlesex 
three-quarters  of  an  hour  to  three  hours,  and  so  on. 
Then  with  regird  to  the  quantity  of  water  supplied  | 

(it  question  11),  the  New  River  says  it  is  about  1 

28  gallons  per  head  on  an  average;  the  E ist  Lon-  i 

don  ahout  20,  after  making  due  allowance  for  large  | 

consumers,  and  that  is  with  35,000  constant  services.  i 

The  West  Middlesex  says  ahout  30  j gallons,  the  Grand  ; 

Junction  41  gallons,  including  trades  ; the  Uhelsea  from  ' 

36  to  37  ; the  Southwark  and  Vauxhall,  35 ; the  Lambeth, 

44.  the  maximum  for  all  piirpo.ses  ; the  Kent,  28.  Then 
question  26  is  as  to  the  amount  of  waste,  and  the  New 
River  says  it  is  supposed  to  be  one-third  of  the  whole 
supply ; the  E ist,  London,  whose  supply  is  only  20  gallons 
pel-  head,  says  it  is  unknown,  lint  piobahly  one-third  of 
the  whole  domestic  supply;  the  West  Middlesex  have  no 
means  of  estimating,  but  believe  it  to  be  about  one- third 
of  the  total  quantify.  The  Grand  Junction  says  probably 
not  legs  th'in  ono-third  of  the  total  supply.  The  Chelsea 
s 1 ys  it  is  inqiossihle  to  state  the  amount  of  waste,  but  it  is 
very  great;  the  Southwark  an  1 Vauxh  ill.  pnihahly  not 
less  than  a third  ; Lambeth,  probably  four  to  five  million 
gallons  per  day  ; Kent,  unknown.  Now,  as  in  London 
all  these  companies  are  pumping  companies,  that  means 
waste  of  capital,  waste  of  coal,  waste  of  labour,  and,  in 
faet,  in  every  way,  far  more  than  the  mere  waste  of  the 
Water.  It,  means  one-third  added  to  the  expense  of  the  ■; 
entire  supply.  I 

Q.  — The  loss  accruing  from  divided  management  is,  | 
by  the  eight  companies,  as  estimated  by  Mr.  Quick,  and 
was  estimated  by  the  Board  of  Health  in  1854,  at  upwards  il! 
of  £100,000  per  year.  Do  you  think  that  an  excessive  1 
estimate  or  an  under-estimate  ? I; 

A. — I am  perfectly  satisfied  that  at  least  £100,000  p 
a-year  would  be  saved  by  consolidation  and  by  proper 
management.  I have  a return  of  the  number  of  turn-  ( 
cocks  employed  by  all  these  companies,  showing  that  i 
there  is  a perfect  army  of  them.  Now,  under  a constant  I 
service,  all  those  turncocks  might  be  dispensed  with  in  f 
that  shape,  and  might  act  as  inspectors  and  repairers  of  H 
fittings,  with  some  few  exceptions,  because  it  would  : f 
be  utter  madness  to  introduce  a constant  service 
in  London  and  then  leave  it  to  take  its  chance.  j|^ 
The  same  thing  occurred  at  Croydon  some  years  1*^ 
ago.  That  is  a pumping  supply.  Thej'  had  so  much  4 
waste  that  their  consumption  went  up  to  60  and 
gallons  per  head,  and  they  wanted  more  capital.  I saidtOpljS 
the  engineer.^,  “ It  is  no  use  to  come  and  ask  the  Board  to  li  I 
give  you  mure  money  to  extend  your  works  and  get'll  * 
more  water;  the  Board  will  do  nothing  of  the  kind.  Put  j 
on  some  inspectors  and  some  fitters,  and  make  good  use  t.i 
of  what  water  you  have,  and  do  not  get  more  money  to  .|  ( 
pump  more  water  to  run  to  waste  as  this  has.'’  They 
did  so,  and  it  reduced  the  supply  one-half  in  less  than 
a month.  ■ 

Q. — Do  you  suggest  that  each  house  should  have  a j 
meter  ? ( 

A. — No ; I do  not  think  you  can  sell  water  by  meter  j 
for  domestic  purposes.  I have  heard  it  ai'gued.  and  a ; 
very  intelligent  man  came  to  me  and  almost  shook  me  in 
my  opinion,  showing  me  a meter  that  was  very  econo-  f 
mical,  hut  I did  not  quite  see  it,  and  I think  it  would  he  ;{ 
a useless  incumbrance.  You  cannot  deal  with  water  as  y 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  April  18,  1873. 


409 


you  deal  with  siia;ar  and  milk.  However  socialistic  it 
m iy  ajipe  ir,  the  .rich  must  pay  for  the  poor.  Fur  in- 
stance, in  L )udon  we  pay  upon  the  rateable  value,  not 
upon  the  number  of  persons  in  the  house,  or  upon  the 
quantity  of  water  used.  Take  my  own  case.  There  are 
ordinarily  four  persons  in  the  house,  myself  and  wife, 
and  two  servants.  My  fittings  are  always  kept  in  order 
for  my  own  convenience,  and  I paj'  upon  my  rental, 
including  the  stable;  but  I do  not  use  as  much  as  one  of 
those  poor  cottagers  at  the  E ist-end  of  Loudon,  who 
only  have  an  intermittent  supply. 

Q.— Is  your  supply  constant  ? 

A. — I'he  service  is  nut  constant,  hut  m3^ci,stprns  make 
it  practieally  constant,  except  that  during  tlie  last  nionili 
my  wife  has  complained.  They  are  either  [jinching 
us  in  the  supply  or  there  is  something  amiss.  I jiay 
£10  a year  for  what  .another  per.son  (a  poor  man)  does 
not  pay  10s.,  but  still  I think  it  is  quite  right  and 
fair. 

Q — All  the  refluctions  of  waste  by  Ihe  constant  supply 
h ive  been  made  with  simply  the  ordinary  apparaitus  of 
the  Service  pipes  in  communication  wiihthetap,  without 
waste  preventors  or  meters,  or  anything  of  th  it  kin  1 ? 

A — I have  never  myself  s-en  a,  waste  preventor  that 
I would  give  a pin  for  ; they  are  either  an  inconvenience 
which  you  ought  not  to  be  subjected  to,  or  they  get  out 
of  or  ler,  ant  cease  to  be  waste  preventors.  They  are 
alwaj's  inconcenienf.  For  inst nice,  why  should  you  be 
denied  the  uS  i of  an  extr  i gdlori  of  water  if  j'oii  w mt 
it.’'  Wbvshoull  3’ou  be  prevented  discharging  more  than 
two  gallons  at  a time  down  the  clusetf  You  are  not 
geiiig  to  stop  there  all  day  for  the  imrjiose  of  wasting 
the  water,  hilt  }'ou  may,  on  cert  lin  occasions,  want  to 
hold  the  h indie,  up  for  a second  or  two  longer  and  dis- 
charge more  w iter.  But  with  one  of  these  service  boxes 
you  c innot  do  it.  You  must  give  one  disih  irgp,  which 
gives  an  unpleasant  rattle  through  the  house,  and  then 
you  must  wait  until  the  box  is  filled  again. 

Q. — We  have  been  considering  the  constant  supply 
with  special  referenee  to  the  prevention  of  lire.  C.ui 
you  tell  US  anything  with  reference  to  the  different 
hydrants  j'ou  used  in  towns  for  this  purpose  ? In  the 
metropolis,  assuming  that  there  must  be  hydrants  for 
fire-preventing  and  street  washing,  what  sort  of  expense 
do  you  think  need  he  incurred  ? 

A. — It  would  be  a very  considerable  item,  hut  it  is 
part  of  the  capital  which  the  companies  ought  to  be 
made  to  supply  without  one  single  moment's  hesitation. 
I have  had  considerable  experience  in  fire-hydrants, 
and  I put  up  one  or  two  of  those  patented  ball  valves, 
hut  I made  a vow  I would  never  use  another.  I 
always  use  a hydrant  with  an  ordinary  sluice  cock,  so 
that  I am  master  of  the  position,  and  the  thing  is  not 
master  of  me.  With  a hall  hydrant,  if  it  goes  wrong, 
you  are  no  longer  master,  and  j^ou  must  turn  tlie 
supply  off  before  you  can  get  at  the  ball  to  alter  it. 
With  a sluice-cock,  which  should  be  made  of  gun  metal, 
fur  60s.  each,  you  have  all  you  require.  The  hv'drants 
altogether  will  cost  about  £4  e ich.  That  includes 
everything,  up  to  the  nozzle-pipe  in  the  street  for  the 
stand-pipe  to  be  screwed  on. 

Q. — You  agree,  it  is  to  be  presumed,  with  the  repre- 
sentation that  has  been  made  of  the  necessity  of  tying 
all  the  districts  together  for  the  purpose  of  fire  preven- 
1 tion,  so  as  to  bring  the  whole  force  of  the  supply  to  bear 
upon  any  case  of  conflagration  ? 

' A. — Yes.  I think  if  the  mains  were  properly  looped 

; up,  and  a proper  record  kept  of  them,  and  if  you  had 
' intelligent  turncocks,  you  could  always  have  an  abundant 
Volume  of  water  in  any  district  affecled  by  a fire;  but  I 
do  not  think  that,  in  the  present  arrangement  of  mains 
I in  London,  jmu  could  get  direct  service  from  mains,  but 
1 you  could  get  a inurh  better  delivery  out  of  the  mains. 
I The  friction  is,  however,  verj'  great  in  the  long  lengths 
of  mains  in  London. 

] Q — Are  not  a great  many  of  the  vestries,  which  have 
resisted  the  application  of  the  constant  supply,  composed 


very  largely  of  small  owners,  and  people  who  would 
have  to  paj'  these  iinmedi  ite  charges  P 

A. — It  is  so  ; there  are  many  owners  of  cottages  who 
dread  any  sort  of  expense  coming  upon  them. 

Q — Have  the}’  not  a reasonable  dread  of  immense  un- 
reasonable outlaj’  ? 

A. — I think  they  have. 

Q.— Is  not  putting  upon  people,  who  maj’  only  have  a 
five  j'ears’  interest,  the  expense  of  a thirty  years’  benefit, 
of  which  they  inaj’  have  only  short  one,  two  or  four 
J'ears’  purciiise,  an  injustice? 

A. — I think  it  i.s. 

Q. — An  I snpei’visi'in  and  ecnnomv  w mid  be  efficient 
in  pi  op.  irli  m to  the  scale  upon  which  it  was  cariieU  out  ? 

A. — Yes. 

y.  — The  policy  of  the  Public  Health  Act  under  which 
j'ou  first  served,  was  tliat ' supplies  of  water  should  be 
provided  as  a public  service,  and  only  at  the  expense  of 
the  service,  and  not  for  a trading  profit  on  the  necessi- 
ties of  the  population.  Can  you  state  the  extent  to 
which  that  |)olicj’  has  been  acte  1 u|>on,  and,  where  it  has 
been  a -ted  upon,  how  as  a rule  it  has  woiked  ? 

H.  — W.iter  supplies  are  now  in  the  huiils  of  local 
authorities  in  many  places,  and  should  lie  SO  in  all 
pla  es,  MS  good  w.iier  should  be  at  commui'l  without 
stint,  both  for  public  and  (irivate  uses — a.-i  for  slreet- 
wateriiiii',  sewer  and  ilraiii  liushini’.  fire  service,  |)ublic 
founiam<.  mid  water- troughs  for  latlle.  I hive  known 
a company  ch  irgr  2s.  (id.  ]jer  1 UUI)  callous  when  the 
charge  oncht  not  to  have  been  more  thin  tluve  p' nee. 
it  is  nut  proper  to  sell  water  as  milk  or  beer  are  sold,  by 
the  gallon. 

Q — It  w.as  proposed  by  the  G-eneral  Board  of  Health 
as  terms  of  compiil.'^ory  purchase  of  the  trading  compa- 
nies  siipfilie.s,  tlid.  be.-iles  compensition  for  the  officer.s, 
l.he  sh  irehulders  shoul  1 receive  puldic  securitj'  for  their 
existing  dividends.  What,  wi’hin  j’our  experience  and 
oliservation,  has  been  tlie  rule  of  compensation  to  the 
sharelioldei'S  of  water  companies  for  a compulsory  pur- 
chase of  their  works  ? 

A. — Officers  whose  services  were  not  retained  may 
have  a retiring  allowance.  Shareholders  maj’  be  secured 
the  maximum  dividend,  and  as  a local  authority  can 
liorrow  money  at  a low  rate  of  interest,  and  can  use 
compulsory  power.s,  as  also  levj’  a rate  in  aid,  water  may 
be  used  at  the  least  cost  for  all  purely  sanitary  purposes. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Exhibition  was  opened  to  the  public  on  Mondaj’, 
without  any  ceremonj’.  At  ten  o’clock  in  the  morning 
the  vi-itors  did  not  number  more  than  two  or  three 
hundred,  but  as  the  daj'  wore  on  the  arrivals  became 
much  more  numerous.  The  official  return  gives  the 
visitors  as  follows  ; — By  season  tickets,  495  ; on  payment 
of  Is.,  9,658  ; total,  10,153.  After  6p.ni. — Season  tickets, 
12  ; on  payment  of  6d.,  443  ; total,  455.  On  Tuesday 
the  niimlier  of  visitors  was  as  follows:  — Season  tickets, 
249  ; on  paj’nient  of  Is.,  3,020  ; total,  3,269. 


Tlio  Avater  supplied  to  the  city  of  Munich  con- 

tain.s  nitrate  of  potash.  Professor  A.  Wagner  states  that 
the  amount  of  water  used  by  the  city  in  one  year,  by  the 
oidir.ary  wati  r pipes,  contains  saltpetre  sufficient  to  make 
18,106  cwt.  of  gunpowder. 

Peat  is  being  used  in  Fond  du  Lac,  Wisconsin, 
more  extensively  this  Avinter  than  ever  before,  both  in  offices, 
residences,  and  for  making  steam.  The  results  are  said  to 
bo  geuerally  satisfactory. 
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EXHIBITIONS. 


VIENNA  EXHIBITION. 

The  following  resolution  has  been  adopted,  on  the 
subject  of  the  “ Trial  of  Agricultural  Machinery  in  the 
Field,  by  British  iManufacturer.«,”  an  1 submitted  to  hi.s 
Eoyal  Highness  the  Prince  of  Wales  and  her  Majesty’s 
Commissioners  for  the  Vienna  Exhibition,  1873  : — 

“ At  a meeting  of  manufacturers  of  agricultural  ma- 
chinery who  are  exhibitors  at  the  Vienna  Exhibition, 
held  in  London,  on  Friday,  March  14,  the  question  of 
the  proposed  trial  of  agricultural  machinerj'  at  Sieben- 
brunn  was  fully  considered,  and  after  a lengthened 
discussion  it  was  unanimously  agreed  not  to  take  part 
in  the  competition  at  those  trials ; and,  as  chairman  of 
the  meeting,  I have  the  honour  to  request  that  her 
Majesty’s  Commissioners  will  inform  the  Imperial 
Austrian  Commission  of  this  decision.  I am  also  in- 
structed to  express  the  obligation  which  the  English 
exhibitors  feel  that  they  are  under  for  the  efforts  which 
her  Majesty’s  Commission  has  made  to  procure  in- 
formation respecting  these  trials,  and  a satisfactory 
space  for  the  exhibition  of  their  manufactures  ; and  also 
to  acknowledge  the  courtesy  extended  to  them  by  the 
Imperial  Austrian  Commission.  I am  fui’ther  instructed 
to  state  that  the  decision  of  the  English  agricultural 
machinery  exhibitors  has  been  taken  in  consequence  of 
their  cnn^dction  of  the  extreme  improbability  of  the  time 
allotted  being  sufficient  for  such  trials  as  will  deter- 
mine the  relative  merits  of  the  different  articles 
exhibited  ; the  great  disadvantage  under  which,  with 
the  most  perfect  arrangements,  they  must  stand  on 
account  of  the  great  distance  from  England  ; and  finally, 
on  account  of  the  enormous  cost  and  difficulty  of  main- 
taining <an  adequate  staff  to  properly  exhibit  their  manu- 
factures in  competitive  trial  so  far  from  home.  I may 
also  call  attention  to  the  fact  that  the  Royal  Agricul- 
tural Society  of  England,  after  30  years’  experience,  and 
with  excellent  organisation,  has  found  it  impossible  to 
make  a satisfactory  trial  annually  of  the  whole  body  of 
English  agricultural  machinery,  and  has  this  year  come 
to  the  decision  to  divide  such  machinery  into  nine 
classes,  only  one  of  which  will  be  submitted  for  trial 
each  yen-.  — J.  Shuttlewokth,  Chairman  of  the 
Meeting.’’ 

The  trials  of  the  agricultural  implements  are  appointed 
to  commence  on  June  23rd,  on  the  estate  known  as  the 
Li'opoMsdorf,  about  twenty  miles  from  the  city.  Apiece 
of  ground,  called  Gutenhof,  ten  miles  from  the  city,  will 
also  be  used  if  necossury. 

A shed  is  provided  for  the  protection  of  machinery  and 
tackle,  but  the  commission  is  in  no  way  responsible  fur 
any  loss  or  damage.  Watchmen  will,  however,  be  pro- 
vided for  the  protection  of  articles  from  wilful  damage  or 
thieves.  All  damaged  machines  are  to  be  restored  to 
perfectly  good  condition,  in  workshops  provided  for  that 
purpose,  before  being  permitted  to  resume  their  place  in 
the  Exhibition. 

Steam  engines  are  to  be  tried  in  the  Unter  Prater,  with 
two  of  Anderson’s  dynameters,  and  Ostravian  (Ostrauer) 
coals  are  to  be  used  for  firing  (7 TO  per  cent.  ash).  For 
the  trials  with  reaping  and  mowing  machines  upwards 
of  300  acres  have  been  reserved.  Several  hours’  work 
will  be  provided  for  each  thrashing  and  corn-dressing 
machine,  and  nearly  400  acres  are  set  apart  for  steam  and 
other  ploughs. 

The  trials  are  to  bo  divided  in  four  periods,  as  follows  : — 

Period  A (June  23rd  to  2Gth). — Implements  for  the 
cnltivation  and  prepai'ing  of  roots,  tnrnip-cutters,  oil-cake 
breakers,  &c. 


Period  B (June  27th  to  July  2nd). — Reapers,  mowers, 
haymakers,  harvesting  machinery,  &c. 

Period  C (July  14th  to  16th). — Commencement  of 
steam- plough  trials,  corn-elevators,  threshing  and  corn- 
dressing machines,  &c. 

Period  D (July  21st  to  2.5  th). — Steam  and  other  ploughs, 
seed-distributors,  drills,  clod-crushers,  &c. 

Empty  cases  will  be  warehoused  by  the  commission. 
A fee  of  about  2s.  per  cubic  metre  will  be  charged  for 
warehousing,  and  broken  cases  repaired  in  workshops 
provided  for  the  purpose,  at  a moderate  charge,  by  the 
workmen  of  the  commission. 

In  the  course  of  the  week  the  English  boilers  will 
probably  be  all  fixed,  but  the  machinery  hall  is  still 
behindhand,  especially  at  the  English  end  ; the  flooring 
not  being  prepared,  no  unpacking  can  be  proceeded  with. 

A statue  of  Buddha,  60  feet  high,  copied  from  a bronze 
statue  made  600  years  ago,  has  just  arrived  at  Vienna, 
for  the  Exhibition,  from  Japan.  The  old  Japanese  State 
religion  will  be  represented  by  the  model  of  a Sinto 
temple. 

Twenty  cases  of  articles  from  the  Imperial  Treasury, 
Constantinople,  destined  for  the  Vienna  Exhibition,  were 
sent  off  on  Saturday  last. 

King  Victor  Emmanuel  has  been  invited  by  the 
Emperor  of  Austria  to  visit  the  Vienna  Exhibition,  and 
has  undertaken  to  do  so  if  the  political  condition  of 
Italj^  will  permit  him. 


Exhibition  of  Life-Saving  Apparatus. — Last  Tuesday 
the  Lord  Mayor  opened  an  exhibition  of  models  of  life- 
saving apparatus  at  the  London  Tavern.  The  exhibi- 
tion comprised  life-boats,  boat-lowering  apparatus, 
mortar  and  line  rocket  apparatus,  a group  of  miscel- 
laneous objects,  and  distress  signals,  the  entire  collection 
including  nearly  two  hundred  models  and  plans. 

Dublin  Exhibition.— The  Committee  of  the  Loan 
Museum  of  the  Dublin  Exhibition  of  1873  have  resolved 
to  open  it  to  the  public  on  May  14.  It  is  under  the 
patronage  of  the  Prince  of  Wales  and  a number  of 
gentlemen,  who  are  exerting  themselves  with  consider- 
able activity  to  make  it  successful. 

■Victoria  Exhibition. — A very  full  notion  of  the  rapid 
material  progress  of  Victoria  in  almost  every  direction 
may  be  obtained  from  the  Official  Catalogue  of  Exhibits 
of  the  Victoria  Exhibition,  opened  at  Melbourne  in 
Nov.  1872.  The  entries  number  1,682,  and  though 
there  are  very  few  directly  connected  with  science,  it 
would  be  unjust  to  form  from  this  fact  alow  estimate  of 
the  progress  made  in  scientific  discovery  by  the  colony; 
an  investigation  of  the  entries  in  the  various  depart- 
ments shows  that  the  principles  of  science  have  been 
abundantly  taken  advantage  of  in  them  all.  It  is  gratify- 
ing to  find,  from  the  patent  statistics,  that  every  year  shows 
an  increase  in  the  number  of  inventions  connected  with 
agriculture  and  manufactures,  while  the  mining  re- 
sources of  the  country  continue  to  occupy  a large  share 
of  the  attention  of  inventors.  The  compiler  of  the 
catalogue  claims  with  justice  that  Victoria  has  contri- 
buted a considerable  amount  of  valuable  data  to  various 
departments  of  science.  Appended  to  the  catalogue  is  an 
interesting  essay  on  “ Mining  and  Miner, al  Statistics, 
with  Notes  on  the  Rock  Formations  of  Victoria,”  by 
IMr.  R.  Brough  Smyth,  F.G.S.,  Secretary  for  Mines  for 
Victoria.  A preliminary  note  gives  some  satisfactory 
statistics  as  to  the  progress  of  the  Industrial  and  Tech- 
nological Museum  of  Melbourne,  which  was  opened  in 
September  1870. — Nature. 


The  Japanese  coast  is  to  be  lighted  with 

mineral  oil. 
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STEAM  LOCOMOTION  ON  COMMON  EOADS. 

At  the  meeting  of  the  Institution  of  Civil  Engineers 
on  Tuesday,  the  8th  inst,,  an  interesting  communication 
was  read  hy  Mr.  John  Head,  of  Ipswich,  on  “ The  Eise 
and  Progress  of  Steam  Locomotion  on  Common  Eoads.” 
Although  Mr.  Head  deemed  the  carriage  of  passengers 
on  common  roads  a hopeless  task,  he  was  of  opinion  that 
in  a very  short  time  we  should  use  steam  power  on  our 
tramways,  where  engineers  would  not  have  to  encounter 
the  same  difficulties  as  they  had  hitherto  experienced, 
and  he  illustrated  his  views  by  a description  of  a tram- 
waj'  locomotive,  designed  hy  Mr.  Leonard  J.  Todd,  of 
Leith.  A description  followed  of  the  Aveling  and  Gel- 
lerat  systems  of  steam  road  rolling,  the  former  usually 
employed  in  England,  and  the  latter  in  France,  and  sta- 
tistics were  given  which  demonstrated  the  advantages 
which  steam  has  over  animal  powder  in  making  and  re- 
pairing macadamised  roads.  The  various  agricultural 
locomotives  now  in  use  were  described  in  detail,  as  well 
as  Messrs.  John  Fowler  and  Co.’s  ploughing  and  traction 
engine,  and  some  information  was  given  respecting 
the  great  increase  in  the  use  of  steam  power  for  the 
requirements  of  agriculture.  The  paper  concluded  with 
a dissertation  upon  the  employment  of  road  locomotives 
for  military  purposes.  The  author  showed  that  the 
engine  could  he  used  for  hauling  wagons  or  guns,  either 
hy  coupling  direct  when  the  roads  were  good,  or  hy 
means  of  a wEe  rope  when  the  inclines  were  very  steep, 
or  the  guns  were  required  to  be  taken  over  soft  places ; 
also  that  it  could  he  made  into  a stationary  machine,  and 
adapted  for  sawing  wood  for  siege  purposes  or  pumping 
water;  and,  lastly,  the  ordinary  wheels  could  he  taken 
off  and  flanged  wheels  substituted,  hy  which  means  the 
engine  could  he  employed  on  the  ordinary  railw'ays  in 
case  the  enemy  had  secured  all  his  rolling  stock.  Mr. 
Aveling  had  designed  an  admirable  engine  for  military 
purposes,  and  several  of  them  were  in  constant  use  hy 
the  engineer  department  at  Chatham  and  elsewhere. 
Some  of  Messrs.  Fowler’s  traction  engines  were  also 
used  in  the  late  Franco-German  war  hy  the  Prussians. 
The  paper  was  illustrated  hy  a number  of  excellent 
drawings  and  models. 


GENERAL  NOTES. 


The  Suh-Wealden  Exploration. — Quite  unexpectedly, 
at  a depth  of  131  feet,  a stratified  mass  of  pure  white 
crystalline  gypsum  (statuary  alabaster)  has  been  reached. 
No  such  accumulation  of  gypsum  was  ever  met  with  iu 
Susse.x  before.  Gypsum  being  a material  which  is  commer- 
cially valuable,  the  landowners  are  seriously  considering  the 
question  of  working  it. — Builder. 

Technical  Education, — In  the  matter  of  instruction  in 
technical  matters,  the  Stationers’  Company  may  (says  the 
City  Press)  lay  claim  to  being  the  first  in  the  field.  Their 
lectures  being  an  experiment,  letters  were  sent  to  the  prin- 
cipal printing  establishments  for  the  firms’  names  of  such  as 
were  likely  to  attend,  and  applications  were  made  for  2,400 
tickets,  2,100  being  by  City  workmen.  The  Company, being 
thus  taken  by  surprise,  for  the  hall  will  only  hold  600,  re- 
duced the  issues  to  one  quarter  for  the  first  Monday  night, 
and  to  another  quarter  for  a repetition  of  the  lecture  on  the 
following  Wednesday,  when  the  hall  was  crowded  with  as 
orderly  audiences  as  ever  came  together,  all  seemingly  bent 
upon  being  instructed. 

Price  of  Coal  in  1 830. — As  this  is  not  the  first  year  in 
which  we  have  suffered  from  the  dearno:  - of  coal,  so  it  is  not 
the  first  in  which  that  dearness  was  attributed  to  artificial 
causes.  In  1830,  we  learn  from  the  “ British  Almanac  and 
Companion”  for  the  following  year,  a deputation  from  the 
City  of  London  waited  on  the  Duke  of  Wellington  and  the 
Chancellor  of  the  Exchequer,  to  confer  with  them  “ on  the 
subject  of  the  high  price  of  coals,  the  combination  among 
the  coal-owners  of  the  Tyne  and  Wear,  and  on  the  best 
means  of  reducing  the  high  charges  in  the  port  of  London.” 


The  price  of  coal,  as  quoted  in  the  Times  for  that  date,  was 
36s.  a-ton.  Great  complaints  came  from  Ireland  in  the 
same  year  on  account  of  the  coal-tax,  hy  which  the  import  of 
coals  into  Ireland  from  England  was  prohibited. 

The  Patent  Laws.  — The  Scientijic  American,  com- 
menting on  the  proposed  new  “ Patent  Bill,”  is  rather  more 
complimentary  than  usual  about  our  present  law.  It 
says  : — “ Nearly  all  of  the  changes  projoosed  in  this  Bill  are 
steps  in  a backward  direction,  not  an  advance  in  keeping 
with  the  spirit  of  the  age.  The  present  British  law  is  im- 
measurably' superior  to  this  one  now  proposed.  Indeed,  the 
existing  law  is  admirable  in  nearly  every  respect,  and  works 
admirably.  Almost  the  only  change  it  needs  is  a reduction 
of  the  enormous  patent  fees  it  now  requires,  and  the. limita- 
tion of  the  issue  of  patents  to  inventors  only.” 

Cask-Making  by  Machinery. — Patents  have  been, 
taken  out  by  Mons.  Thuillier,  of  Desvres,  near  Boulogne, 
and  Mons.  Emile  Gerard,  engineer,  of  Boulogne,  for  a series 
of  machines,  jointly  invented  by  them,  for  the  tuanufacture 
of  every  de.scriptiou  of  c.isk  and  barrel  by  machinery.  On 
the  12th  inst.  the  small  factory  they  have  installed  at  Desvres 
was  visited  by  the  President  of  the  Chamber  of  Commerce 
of  Boulogne,  and  the  ijriucipal  exporters  of  salt  fish  connected 
with  the  herring  trade  of  Boulogne,  who  employ  nearly 
200,000  barrels  every  year  in  packing  salt  herrings.  After 
these  gentlemen  had  carefully  inspected  the  machinery 
adapted  to  each  several  process,  the  various  maohiues  were 
set  in  motion,  and  a quantity  of  casks  made  from  beginning 
to  end  in  their  presence  in  a comparatively  short  space  of 
time.  The  inventors  aver  that  their  machinery  permits,  a 
very  large  saving  in  time  and  expense,  can  be  adapted  for 
casks  of  any  size  or  form,  and  that  it  turns  out  much  more 
perfect  articles  tbau  can  be  made  by  hand  labour.  It  is 
understood  that  Messrs.  Thuillier  and  Gerard  intend  organ- 
ising a factory  at  Boulogne  on  a much  larger  scale  than  their 
present  small  experimental  one  at  Desvres. 

Phormium  Tenax.  — At  a recent  meeting  of  the 
Abroath  Literary  Club,  Mr.  A.  K.  Forbes  delivered  an  essay 
on  “ New  Zealand  and  its  Productions,”  in  which  he  gave 
an  account  of  this  plant.  He  stated  that  his  experience  of 
the  fibre  leads  him  to  the  opinion  that,  although  the  fibre  of 
the  Fhormium  tenax  was  capable  of  being  made  into  the 
finest  cloth,  it  could  not  be  compared  practically  with  the 
ordinary  flax  used  in  our  trade,  and  he  feared  all  attempts 
to  produce  an  article  to  compete  with  European  llax  would 
only  result  in  disappointment,  although  for  a mixture  it 
was  highly  qualified,  imparting  strength  to  the  fabric.  The 
most  profitable  and  desirable  object  appeared  to  be  the  produc- 
tion of  fibre  sufficiently  clean  for  the  common  branches  of 
manufactures,  such  as  coal-bags,  sacking,  woolpacks,  &c.,  and 
which  could  be  accomplished  at  a miuimum  expenditure  of 
labour,  and  he  believed  eventually  that  iu  New  Zealand  this 
manufacture  would  spring  up. 


NOTICES. 

o 

SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Turning  for  Amateurs  ; being  Descriptions  of  the 
Lathe  and  its  Attachments  and  tools.  Presented  hy  the 
Manager  of  the  ‘‘  Bazaar.” 

Histoire  Technique  du  Percement  du  Mont  Cenis. 
Presented  hy  Professor  Colladon. 

Cause  and  Effect ; or,  the  Globe  we  Inhabit.  By  E. 
M.  Browne.  Presented  by  the  Author. 

Astronomical  Geolog}'  ; a Treatise  respecting  the 
Causes  to  which  the  Structural  and  Superficial  Configu- 
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ration  of  the  Earth’s  Crust  is  attiibutahle.  By  E.  G. 
M.  Browne.  Presented  by  the  Author. 

A Paper  read  by  W.  E.  Teale  on  Patent  Protector 
Colliery  Lamp.  Presented  by  the  Author. 

New  Arctic  Expedition ; Correspondence  between  the 
Eoyal  Geofirapical  Society  and  the  Government.  Pre- 
sented by  Professor  Tennant. 


ORDINAEY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — - 

April  23. — ‘‘  On  Silkworm  Grain.”  By  Mons. 
Alfred  Eoland  (Orbe,  Switzerland).  On  this  evening 
Andrew  Cassels,  Esq.,  will  preside. 

April  29  (Tuesday  Evening*). — “On  the  British 
Settlements  in  West  Africa.”  By  His  Excellency 
Governor  Pope  Henne.ssy,  C.M.G. 

April  30. — “On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 

May  7. — " On  Improvemements  in  the  Manufacture 
of  Gun-cotton.”  By  S.  J.  Magkie,  Esq.,  C,E. 

May  H. — • 

May  21. — “ On  Eecent  Processes  for  the  Production 
of  Gas  for  Illuminating  Purposes.”  By  Thomas  Wills, 
Esq.  


CANTOE  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for  the 
present  session  will  be  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thudichum,  Esq.,  M.D.  The  Course  will  consist 
of  six  lectures,  the  first  of  which  will  be  given  on 
Monday  evening,  the  21st  of  April,  the  remaining 
five  on  the  Monday  evenings  succeeding. 

Lecture  I. 

Description  of  the  vineyards  of  Jerez  de  la  Erontera, 
from  personal  observation  of  the  lecturer.  Geographi- 
cal and  geological  position.  Climate.  Flora  an  I Luna. 
Varieties  of  vines  cultivated,  particularly  those  used  for 
wine-making.  Wilder  indigenous  Viiieties,  as  studied 
by  the  lecturer  in  the  primaeval  forest,  the  AlgaiJa, 
near  Sni  Lucar  de  B irrameda.  The  vintage  at 
Jerez.  Implements  and  pirocesses.  Fermentation.  Vini- 
fication. 

Lecture  II. 

The  varieties  of  wines  produced  at  Jerez — mostos, 
afudas,  fires,  ptalos-coi  tailos,  amnntillados,  rayas, 
bastos,  &o.  Physical  and  chemical  observations  on 
the  causes  of  these  different  results.  Brandying,  jdaster- 
ing,  suljtburing,  mixing,  and  counterfeidug  of  Jerez 
wines.  Neglect  of  seieiitiflc  guidance  in  vinification 
diminishes  the  certainty  and  success  of  otherwise  highly- 
developed  viticultural  and  commercial  operations.  Other 
Spanish  vineyards  and  wines. 

Lecture  III. 

Description  of  the  vineyards  of  the  Alto  Douro,  from 
personal  observation  of  the  lecturer.  Contrast  of  geo- 
logical position  of  these  vineyards  to  those  of  Jerez. 
Varieties  of  vines  cultivated;  all  medium-sized  grapes; 
whereas  the  Jerez  grapes  ai’e  all  large-sized.  In- 
digenous vines,  as  studied  by  the  lecturer  in  the  pro- 
vince Entre  Douro  e Minho.  Viticulture  in  the  Alto 
Douro.  The  vintage  and  wine-making. 

Lecture  IV. 

The  varieties  of  wines  produced  in  the  Alto  Douro ; 
how  treated  at  Oporto.  Lodges.  Brandy.  Legend  of 
elderberry'.  Unbrandied  and  diy  natural  Alto  Douro 
wines.  Neglect  of  scientific  guidance  here  also,  hut 
processes  more  sinqile,  and  varieties  of  results  not  so 
great  as  at  Jerez.  Description  of  other  Portuguese 

' * A meeting  specially  appointed,  as  His  Excellency  is  leaving 
England. 


vinej'ards — the  Beiras,  Valley  of  the  Tagus,  Bucellas. 
Fable  of  the  transplanted  Rhenish  grapes.  Cullares. 
Torres  Vedras.  General  remarks  on  the  nature  and 
difficulties  of  Portuguese  viticulture  and  vinification,  all 
based  upon  personal  observation  of  the  lecturer. 

Lecture  V. 

The  wines  of  France  compared  to  those  of  Spain  and 
Portugal.  The  Gironde,  its  vineyards,  wines,  and 
varieties  of  wines.  The  Bourgogne  and  its  productions. 
Belgian  appreciation,  and  sweetness  of  Burgundy  wine. 
The  wine  requires  the  precede.  The  Champagne ; 
peculiarities  of  viticulture.  Chemical  treatment  of 
effervescent  wine  to  ensure  its  soundness.  Absurd 
notion  of  some  writers  on  champagne  ; of  the  same  on 
second  wines  and  sugar- water  wines ; exposure  of  the 
sycophancy. 

Lecture  VI. 

The  wines  of  Germany ; Riessling  a type  of  bou- 
quetted  wines.  Classification  of  the  wines  of  the 
world,  as  determined  by  quality,  quantity’',  value  in  the 
market  of  highest  and  lowest  qualities.  Active  in- 
gredients of  wine.  Use  of  chemical  analysis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  all  other  alcoholic  liquids. 
Wine  should  ho  a beverage,  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 


INDIA  COMMITTEE. 

A Conference  ■will  be  held  on  Friday,  25th  inst., 
at  8 p.m.,  when  a paper  will  be  read  by  WiLLlAM 
Taylee,  Esq.,  hate  Commissioner  of  Patna,  on 
“ The  Rosary  in  India.”  Sir  M.  Digby  Wyatt, 
E.S.A.,  will  preside. 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...SCGIHY  OF  ARTS.  8.  Cantor  Lectures  Dr.  Thudi- 
clmin,  "On  Wines;  their  Production,  Treatment,  and 
Use  ’ 

Social  Science  Association,  8.  Mr.  F.  S.  Reilly,  on  “A 
< lode  or  a 1 0'gest." 

Stationers’  Oompany,  7J.  Teehnological  Lectures.  Mr. 
E A DavicLon,  "Printing,  its  Hi<  <iry  and  Practice.” 

Victoria  Institute,  8.  Rev.  G Henslow,  Paper  on  “ The 
Argument  ot  Design  as  bearing  upon  Atheism.” 

Louden  Institution,  2.  Professor  Bentley,  “Elementary 
Botany.” 

Britisli  Architects,  8. 

Medical,  8. 

Institution  of  Surveyors,  8.  Mr.  W.  Menzies,  “ Arterial 
Drainage  Works,  Water  Supply,  and  Sewage  Drainage 
Works,  executed  at  Windsor,  between  the  years  1867 
and  1873.” 

Tues.... Civil  Engineers.  8.  1.  Discussion,  “ Steam  Locomotion  , 

on  Common  Roads.”  2.  Sir  Chailes  A.  Hartley  (time 
permitting),  " On  the  Delta  of  the  Danube,  and  the 
Provisional  Works  executed  at  the  Sulina  Mouth.”  ' ■■ 

Medical  and  Cltiruigical,  82. 

Aniliropological  Institute,  8. 

Royal  Institute,  3.  Mr.  Dannreuther,  “ Music  of  the 
Drama.” 

Wed.  ...SOCIE'I  Y OF  ARTS,  8.  Mr.  Roland,  “ On  Silkworm 
Grain.” 

Royal  Society  of  Literature,  8J. 

Archseologiral  Association,  8. 

Antiquaries,  2.  Annual  Meeting. 

London  Institution,  7.  Mr.  Barrett,  “ On  some  Phe- 
nomena connected  with  Magnetism.” 

Thurs... Royal,  8.J. 

Royal  Society  Club,  6. 

Royal  Institution,  3.  Professor  Tyndall,  “ On  Light.” 

Society  ior  the  Encouragement  of  Fine  Arts,  8.  Mr.  W. 
Cave  Thomas,  “Sculpture.” 

Fri  ......Royal  Institution,  9.  Professor  Flower,  “ Palseontological 

Evidence  of  Modification  of  Animal  Forms.” 

Quekett  Club,  8. 

Sat Royal  Botanic,  3J. 

Royal  Institution,  3.  Professor  J.  Odling,  On  Ozone.’ . 
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All  communications  for  the  Society  should  be  addressed  to  the  Secretary  y 
John-streety  Adelphiy  Londony  WX, 


ANNOUNCEMENTS  BY  THE  COTTNCIL. 


KOAD-TRACTION. 

The  Committee  in  charge  of  this  subject  met 
on  Tuesday,  the  22nd  instant.  Present ; — 

Major-General  P.  Eardley-Wilmot,  R.A.,  F.E.S., 
Chairman  of  the  Council,  in  the  chair;  Mr.  E. 
Chadwick,  C.B. ; and  Captain  Douglas  Gallon, 
C.B.,  F.E.S.  Mr.  C.  E.  Amos,  C.E.,  attended, 
and  reported  that  the  dynamometer  specially  con- 
structed for  the  purpose  was  now  complete,  and 
that  he  had  made  the  necessary  arrangements  for 
carrying  on  these  experiments.  Instructions  were 
given  by  the  Committee  as  to  the  nature  of  the  ex- 
periments they  desired  to  be  made.  Mr.  Amos 
kindly  undertook  to  conduct  them.  They  will 
take  place  very  shortly. 


INDIA  COMMITTEE. 

The  Secretary  of  State  for  India  has  appointed 
this  day  (Friday,  25th  instant),  at  one  o’clock,  to 
receive  a Deputation  of  the  Society  for  the  purpose 
of  presenting  a memorial  on  the  facilitating  our 
communications  through  India  with  Central  Asia. 
Major-General  Eardley  Wilmot,  E.A.,  F.R.S., 
Chairman  of  the  Council,  wDI  head  the  Deputation. 


TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Arts  and  Manufactimes 
of  the  coimtry  is  now  ready,  and  may  be  had  on 
application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
Silli,  Steel,  and  Carriage-building.  Those  desiring 
to  become  Candidates,  should  apply  for  the  pro- 
gramme without  delay. 

The  following  Prizes  are  offered  by  the  Society  of 
\ Arts  in  each  of  the  five  subjects  mentioned  above  : — 
To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 
Tothe  best  candidate  in  theElementary  Grade,  £5. 
The  following  special  additional  Prizes  are 
offered : — 

ByW3mdham  S.  Portal,  Esq.,  to  the  Second  and 


Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture ; — 


A Prize  of £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Third 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — 


A Prize  of £3 

A Prize  of 2 


By  the  Worshipful  Company  of  Spectacle 
Makers,  to  the  Second-best  Candidate  in  Honours, 
in  the  Advanced  Grade  and  in  the  Elementary 
Grade  respectively,  in  the  Manufacture  of  Steel : — 


A Prize  of £5  6 

A Prize  of 3 3 

A Prize  of 2 2 


The  Council  beg  to  annormce  the  following  con- 
tributions to  the  Prize  Fimd  : — 

The  Worshipful  Company  of  Fishmongers  £52  10  0 


The  Worshipful  Company  of  Mercers..  26  5 0 

The  Worshipful  Company  of  Drapers. . 21  0 0 

The  Worshipful  Company  of  Vintners. . 10  10  0 

The  Worshipful  Company  of  Salters 

(annual) 10  10  0 

The  Worshipful  Company  of  Cloth- 

workers 10  10  0 

The  Worshipful  Company  of  Coach  and 

Coach  Harm^ss  Makers  10  10  0 

Dr.  Crace  Calvert,  F.E.S.  (annual)  ....  5 6 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

E.  L.  Chance,  Esq 6 5 0 

Eobert  Nicol,  Esq 1 1 0 


PROCEEBINGS  OF  THE  SOCIETY. 


NINETEENTH  ORDINARY  MEETING. 

Wednesday,  April  23rd,  1873,  Andeew  Cassels, 
Esq.,  Member  of  Council,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  ; — 

Bleckly,  John  J.,  Daresbury-lodge,  Warrington. 
Crossley,  William,  Greenscot-house,  Dalton- in-Furness. 
Dunlop,  Alexander  Milne,  28,  Clamicarde-gardens, 
Kensington,  W. 

Forbes,  David,  F.R.S.,  11,  York-place,  Portman-square, 

W. 

Henman,  Edward  Thomas,  12,  Blomfield-street,  London- 
wall,  E.C. 

Eamsden,  William,  Cliffe  Mills,  Great  Horton,  Yorks. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Fox,  Theodore,  Newport  Rolling-mills,  Middlesborough. 
Glover,  Samuel,  3,  Harringtun-square,  N.W. 

Head,  Jeremiah,  N ewport  Rolling-mills,  Middlesborough. 
I’Anson,  J.  Coventry,  Darlington. 

Maples,  Jarvis,  the  Crown  Tavern,  Clerkenwell-green, 

E.C. 

Mayhew,  Rev.  Samuel  Martin,  New  Kent-road,  S.E. 
Richardson,  Charles  Fletcher,  8,  Great  Winchester- 
street-buildings,  E.C. 

Scott,  Dugald,  the  Moorland,  Kersal-edge,  Higher 
Broughton,  Manchester. 
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Shaw,  John.  South  Eastern  Railway  Company,  London 

bridge.  S K. 

Thorti,  William  Thomas,  19,  Great  Portland-street, 

Oxford-.strf et,  W 

Tucker,  Edwin,  Derrystone,  Abergavenny. 
Winterbourne,  Sydney,  13,  Eorbes-road,  Fenge,  Surrey. 

The  Paper  read  was— 

ON  THE  PRODUCTION  OF  SILKWORM 
GRAIN. 

By  Mons.  A.  Roland. 

An  unexpected  opportunity  has  induced  the  writer 
of  this  paper  to  bring  before  public  notice  the  follow- 
ing iidbrinaiion,  which  he  had  intended  to  publish  in 
the  course  of  a,  few  years. 

Having  occupied  myself  for  ten  years  past  with 
the  education,  in  the  open  air,  of  .silkworm 
Preface.  — having  made, and  still  making  every 

year,  mimerous  experirnent.s,  I had  thought,  previous 
to  wiitiug  ihis  paper, of  di.xtributing,  in  countries  fit,  tor 
sericulture,  several  thou.«and  (puuces  of  good  grain  ; 
thus  enabling  myself,  at  the  time  of  puhlicatioo,  to 
bring  forward  a convincing  proof  of  the  excellence  of 
the  system  which  it  explains,  by  adding  thereto  a 
great  number  of  certificates  from  silk  reelers  and  edu- 
cator.s. 

I do  nnquestionahly  possess  a certain  number  of 
these  certiticates  ; hut  having,  within  a few  year.s 
only,  given  a greater  degree  of  extension  to  my  liiag- 
nanerie,  I should  have  wished  the  number  of  ounces 
of  grain,  acknowledged  to  be  good,  by  the  result  of 
education,  to  he  more  considerable,  and  consequently 
better  known. 

Mrs,  Neill,  widow  of  Colonel  Bladen  Neill,  now  re- 
siding in  Australia,  who  came  to  Enr^pe  last  S|)ringi 
to  proc.nre  some  good  silkworm  grain,  and  who  followed 
up  au  entire  course  of  erincation  in  my  estahlishrnent, 
has  )>nt  me  in  communication  with  the  Committee  ot 
the  Seriimltniv  De|iartment  of  the  International  Ex- 
hibition of  1873,  by  the  intervention  of  Sir  Daniel 
Cooper,  ( hail  Ilian  of  that  committee,  atid  they  have 
very  ohiigingiy  proposed  to  me  to  exhiliit  my  entire 
system  of  education  in  the  open  air  in  the  giouuds  of 
the  Exhibition. 

I liave  considered  it  to  be  my  duty,  in  the  interest 
of  sericulture,  to  profit  by  this  unexpected  o|>portnnity, 
and  thus  antici|.iate,  by  some  ypaiv,  the  datewhich  I had 
fixed  for  making  known  what  I was  doing  ; for  if  the 
system  lie  exhibited,  it  must,  of  neces.sity,  in  order  to  be 
well  niiilerstood  and  made  public,  be  accompanied  by 
a com |ilet,e  explanatory  treatise. 

“ Do  not  attempt  to  cute  the  disease  in  so  minute 
, . , an  animal  as  the  silk  worm  ; it  would  he 

lost  la  hour;  prevetit  it  by  rational  educa- 
tion, and  you  will  succeed,  for  prevention  is  better 
than  cure.’' 

When  I began  to  devote  my  attention  to  seri- 
culture, and  liad,  after  a first,  season  of  rearing, 
taniiliari.sed  myselt  with  the  larva  and  all  its  trans- 
formations^ I read  many  books  on  the  subject,  in 
French,  Itolian,  and  German. 

Aim  iig  the  nninher  there  are  some  which  deserve 
all  praise,  hoih  for  the  learning  displayed  as  well  as 
tor  the  iininerons  experiments  detailed  by  their 
authors,  the  minute  attention  bestowed  on  their 
search  tor  the  causes,  and  the  actual  nature  of  the 
diseases  vvl.ich  for  a,  long  rime  past  have  proved 
so  de.strnctivo  to  the  magnaneries.  Among  others,  I 
Will  mention  the  excellent  works  of  Daudolo,  Dr. 


Cornalia,  Robinet,  and  the  splendid  volume  of  M. 
Duseignenr-Kleher,  “La  Monographie  dn  Cocon.” 

But  of  all  these  works,  the  one  which  seemed  to 
me  especially  worthy  of  the  greatest  at- 
tention is,  as  I have  already  stated,  in  a Chavannes. 
patnphlet  formerly  pnbli.shed  in  France,  the  distin- 
guished production  of  one  of  my  fellow-couin rynien, 

Dr.  Chavanne.s,  ex-Professor  of  Zoology  at  the  Academy 
of  Lausanne.  His  work  on  “The  priticipal  disease,  of 
silkworms  and  their  cure”  was  “crowned”  by  the 
Lombard  Royal  Institution  of  Arts  atid  Sciences.  I 
take  this  oppiirtutiity  of  offering  my  highest  cmonien- 
dations  to  Dr.  Chavanties  ; for  to  this  day  no  work 
treating  of  the  diseases  of  silkworms,  and  of  a sure  and 
easy  mode  of  cure,  has  ever  been  so  succes.sful,  and  I 
strongly  urge  every  one  who  wishes  seriously  to  take 
111-)  the  subject  of  “sericulture”  to  study  this  book 
attentively'. 

Dr.  Chavannes,  altogether  casting  aside  old  tradi- 
tion.s,  and  wishing,  not  only,  in  the  interest  of  science, 
to  determine  and  to  sttidy  the  nature  of  the  different 
diseases  of  silkwortiis,  which  other.s  had  done  already, 
hut  also  with  the  philanthropic  purpose  of  relieving 
the  snffeiings  of  the  silkworm-rearing  district.s,  wdsh- 
itig  to  di.scover  tlie  mo.st  efficacious  means  of  oh-  ,. 

taiiiing  healthy  grain,  Dr.  Chavannes,  I say,  disire-  I 

garding  the  old  errotieons  ways,  inaugurated  the  plan 
of  education  intheopeti  air, and,  leaving  the  over-heated 
and  almost  always  unhealthy  magnanerie,  approxi- 
mated to  nature,  reared  the  larva  on  the  nmlberry 
tree  itself,  and  gained  results  beyond  his  expectations. 

As  he  himself  says  in  his  work,  Dr.  Ghavaniies  was 
not  the  first  to  rear  upon  the  tree.  From  the  be- 
ginning of  the  eighteetith  century  some  experiments 
of  o|ieii-air  education  were  made  in  France  ; subse- 
quently many  more  trials  were  made  in  the  same 
country,  in  Italy,  and  in  Austria;  hut  the  practical 
means  were  insufficient,  and  to  Dr.  Ghavannes  belongs 
the  honour  of  having  made  this  mo’de  of  education  pos- 
sible, and  on  my  system  even  easy. 

With  rearing  on  the  tree  the  diseases  disappeared  ; 
there  was  no  more  “ passis,”  “gattine,”  or  “ pebrine.” 

If  any  worm  is  attacked  by  one  or  other  of  these  forms  I f 
of  disease,  of  very  rare  occniTence,  and  whirli  may  f 
happen  to  wild  caterpillars,  as  my  experitnents  havej  ^ 
proved  to  me,  it  does  not  thereby  infect  tlie  ot.hers,  i 5 
and,  what  is  more,  it  nearly  always  cures  it.self.  Asi.  • 
for  the  “ muscardine,”  the  most  terrible  of  all  theseS  “ 
diseases,  it  is  qtiite  unknown,  'riierefore,  w'ithout  i;' 
paying  attetition  to  any'  other  system  of  edneation,  I ' 
.set  myself  zealously  to  follow  np  the  data  of  Dr.  Gha- 
vannes, and,  after  some  years’  experience,  I have  sue- 
ceeded  beyond  all  expectation.  - | 

In  practice  I have  gone  farther  than  Dr.  Ghavannes,  " 
as  I shall  explain  lielovv.  As  a physician  and  profes-  * 
snr  ab.sorbed  in  niinierons  occtt[ia.tions,  he  ha.s  not  had 
leisure  to  eom|ilete  his  work,  lint  it  is  from  him  that  | 
the  first  idea  has  its  point  of  departure.  With  edu- 
cation on  the  mulherry  tree  for  the  basi.s,  and  the  1 
magnanerie  in  the  open  air  for  the  complement  of  the 
sy.steni,  I am  firmly  convinced  that  we  can  restore  ‘ 
this  fieautitul  Viraiicb  of  industry  to  the  highest  state 
of  prosperity.  This  I ardently  desire,  atid  have  great', 
hopes  that  the  London  Exhibition  will  successfully  | ' 
help  to  bring  this  system  into  general  use.  i 

By  edneation  on  the  tree,  and  especially  by  hyber-  j 
nation  of  the  grain  exposed  on  the  branches,  the  worm 
necessarily  hecoines  more  robust,  and,  after  some  years,  I 
retimis  to  a stare  of  nature.  Legitimately'  the  larva  ■' 
has  nothing  to  fear  from  violent  wind,  heavy  rain,  or 
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liurnini;  snn,  and  remains  firmly  fixed  on  the  branches 
or  on  tlie  leaves. 

The  pattern  on  the  winpjs  of  the  moth  become.s 
more  strongly  marked,  its  movements  are  much  more 
lively,  and  it  makes  use  of  its  wings  as  much  as  its 
naturally  sluggish  nature  will  allow  it  to  do. 

The  open-itir  mngna.nerie,  which  is  the  natural  se- 
quence, and  the  necessary  mode  of  genei'al  applica- 
tion of  the  education  tm  the  tree,  also  affords  results 
as  satislaotory  as  may  be  desiied. 

We  shall  liegin  by  succinctly  studying  the  educa- 
tion on  the  mulberry  tree,  then  proceed  to  describe 
minutely  the  open-air  inagnanerie  and  its  education, 
and  conclude  with  the  method  I have  adopted  for 
tending  the  cocoons,  the  coupling  of  the  moths,  the 
laying  of  eogs,  and  the  grain. 

The  mulberry  tree  from  which  the  leaves  are  to  be 
Education  on  gathered  has  the  liead  lopped  and  the 
tiieiree.  branches  s|)reading  out.  The  case  is 
Piiauiib'.  different  for  one  that  is  to  be  covered  with 
a manchon  (muff-shaped  hood).  It  is  then  cut  in  a 
similar  manner  to  the  willow,  which  it  resembles  in 
respect  to  its  toj)  ; the  pruning  takes  place  every 
spring,  as  the  shoots  of  the  current  year  are  snlti- 
cieutly  strong,  and  the  manchon  is  not  to  assume 
exaggerated  dimensions.  Each  branch  of  the  pre- 
ceding year  is  cut  down  to  the  head  of  the  tree,  re- 
taining only  one  or  two  eyes  ; in  this  manner  the 
head  becomes  covered  with  a great  quaritity  of  young 
shoots,  which  the  young  larvae  can  easily  reach. 

The  height  of  the  mulberry  tree,  from  the  ground  to 
the  top,  should  not  exceed  two  feet  six  inche.s.  1 have 
proved,  by  experience,  that  this  size  is  most  coirve- 
nient  for  covering  with,  and  removing  the  manchon. 

The  whole  apparatus  consists  of  a few  feet  of  wire 
, „ gauze  and  canvas,  some  cotton,  and 

ancions.  stj-inij.  J,i  order  to  enable  the  reader 
to  comprehend  accurately  this  procedure,  of  elementary 
simplicity,  I will  indicate  the  exact  dimensions  of  the 
manchons  which  I make  use  of.  1 take  some  wire  gauze 
of  eight  threads  to  the  centimetre  (be.,  twenty  threads 
to  an  inch)(rrr  whrch  a crrat  of  oil  prrirrt  is  laid,  to  jn'eseiwe 
it  frour  rusr.  'fire  breadth  rrrust  Ire  3 feet  6 irrrdres.  If 
the  garrze  cannot  be  had  of  this  size,  two  breadths  may 
be  fasierred  together  with  wire,  rjr  tarred  silk.  The 
length  rrrust  be  8 feet  10  irrcires,  rrrrd  the  two  errds 
brought  together  will  hrrrn  the  ciT-curnler'errce  rrf  the 
manchrrn,  wrth  an  interirrr  diameter  of  35  inches,  suf- 
ficierrt  tor  arr  (rrtfirra.ry  sized  free. 

All  rrrirnd  the  cir'cnrrrfererrce  of  the  top  and  bottom 
of  this  wii-e  garrze  tnhe  I sew  on  sonre  tirre  canvas, 
previously  stee|rerl  in  oil,  and  this  nrust  be  twrr  feet 
broad.  As  a rrratter  of  course  the  pairrt  must  he 
tborirughly  dry  before  the  matrchrm  is  used,  mid  all 
green  colour  must  be  avoided,  ou  accouut  of  its  ar- 
senical exhalations. 

When  the  manchon  has  been  made  open  at  the  top 
and  liottorn,  it  is  slipped  over  the  tree,  so  that  the 
lower  canvas  may  he  tied  round  the  stern  of  the  tree, 
just  below  the  hranclies,  taking  care  to  wrap  soiiie 
wadding  round  it,  lest  the  string  should  injur-e  the 
bark  ; and,  in  like  manner,  to  put  some  at  the  point 
of  jriiictiori  of  the  hark  and  canvas  ; for  the  pur- 
pose of  pr-eveiif irig  the  pas.sa.ge  of  auy  noxiou.s  insect 
into  tlie  riianchon.s.  The  siikwornis  are  then  (rlaced 
on  the  top  of  the  tree,  liy  the  upper  oirenrng  of  tire 
canvas,  whir  h is  then  tied  up  with  a string,  care  being 
taken  to  Cover  wirh  warlding  all  the  interstices  which 
are  left  fiy  the  fohls  of  the  canvas  where  it  is  tied  up. 
This  operation  being  completed,  two  stakes  must  be 


firmly  stuck  in  the  ground,  right  and  left  of  the  man- 
chon,  and  a strong  string  tied  across,  from  the  top  of 
one  to  the  other.  To  this  string  the  top  of  the  man- 
chon  must  be  fastened,  so  that  it  may  not  press  upon 
the  top  of  the  tree  ; this  cuntrivauce  will  also  prevent 
Its  displacement  by  the  wind. 

Dr.  (Jliavannes,  in  Iris  work,  advises  the  placing  of 
the  silkworms  in  the  manchons  at  the  Meth.pdof 
second  age  only,  and  their  removal  when 
they  are  at  tlie  fifth  age,  to  make  them  cucooii  in  the 
inagnanerie. 

As  I have  stated  above,  I have  carried  my  |jractical 
experiments  niricli  farther  than  Dr.  Ghavauiies,  and, 
after  the  convincing  proof  of . several  years’expeiience,  I 
can  maintain  that  in  our  climate  thesilkw.irm  may  be 
born,  live,  and  cncoon,  the  mnth  be  formed,  couple, 
and  lay  its  eggs  npnn  the  tree.  I will  also  men- 
tion tliat  every  year  I let  a certain  number  of  moths 
lay  their  eggs  ou  the  branclie.s  of  the  mulberi'y.  This 
grain  remains  there  during  the  winter,  exposed  to  all 
external  changes  of  weather,  and  simply  protected  by 
I the  manchon  fi'oin  noxious  insects.  In  the  spring  this 
I grain  is  hatcherl  perfeccly,  aud  very  vigorous  silk- 
j Worms  are  pro'tiiced  from  it. 

1 To  this  hybeniatioii  ou  the  tree,  which  I have  prac- 
tised for  sevei'id  years  past,  I attribute  the  excep- 
tionally robust  health  of  the  race  which  I rear. 

Every  spring  the  silkworms  are  hatched  naturally 
with  the  appearance  of  the  first  shoots  of  the  mul- 
berry. W lieu  they  have  eaten  nearly  all  the  foliage 
of  the  tree  on  which  they  are  hatched,  1 place  them  oa 
another  tree  in  full  leaf.  For  this  opeiadou  we  must 
not  wait  triitil  alt  the  leaves  have  been  e»ten,  for  the 
Worm  needs  some  leaves  to  shelter  it  from  the  rain 
and  tlie  ra,ys  of  the  buniing  sun. 

In  order  to  change  the  silkworms  from  one  mul- 
berry tree  to  another,  the  leaves  on  which  they  rest 
must  be  delicately  taken  up  one  by  one,  ami  placed 
; in  a |>aper  box,  without  crowding  them  together  too 
I much,  to  avoid  injuring  the  worms  ; they  are  then  to 
^ be  carried  to  the  tree  on  which  they  are  to  i-eriia.in,, 
and,  as  snoii  as  the  manchirn  has  heen  fixeil  in  the 
mariner  descrihed  above,  they  are  ilistrrbnted  over  the 
t top  of  the  tree.  The  nia.nchous  must  lie  visiteii  daily, 
anti  this  is  very  easy,  since  the  silkworms  can  be  seen 
I distinctly  tlii'inigb  tire  wire  gauze.  As  sii'in  as  it  is 
1 perceived  that  the  leaves  are  nearly  all  eaten,  the 
j worms  must  he  immedrately  placed  on  another  tree. 

I do  not  count  the  worms  before  they  come  out  of 
their  second  moulting,  that  is  to  say,  the  hegiiming  of 
I the  third  age.  Then,  iii  order  to  obtain  one  ounce  of 
grain,  thirty-one  gi’ammes,  I keep  about  300  worms, 
taking  care  to  select  only  the  must  equal  in  .size,  and 
dnrriig  the  fourth  and  filth  age.s,  put  filty  in  each 
inaiichon,  to  avoid  the  necessity  nf  changing  them  too 
often.  At  the  fifth  age  I leave  only  twenty-five  in  each 
nianchon,  so  that  they  inoie  easily  I'onn  their  cocoons. 
There  is  olteti  great  inequality  atiioiig  the  worms 
reared  on  the  tree,  and  after  each  moulting  they 
slionid  he  selected  according  tn  tlieii-  size,  in  order  to 
obtain  a sn|iply  of  moths  of  equal  strength.  It  is  for 
this  reason  that  I advise  the  setting  apart  in  the  third 
age  of  300,  altliiingli  ITOcocooiis  r eared  in  this  maimer 
generally  prndnce  an  ounce  (if  grain. 

Every  t ear  fifty  cocooiis  n usc  be  left,  twenty-five  in 
each  nf  the  two  manchons,  from  which  will  be  hatched 
the  moths  that  are  to  lay  the  grain  on  the  inul berry 
tree.  If  the  tree  is  too  busliv,  it  is  hettei'  to  cut  off 
some  brauches,  so  as  to  facilitate  the  coupling  of  the 
moths. 
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This  grain  will  pass  the  winter  on  the  tree,  and  will 
be  hatched  naturally  in  the  spring;  this  is  the  store 
from  which  the  worms  are  produced  to  be  reared  on 
the  tree  the  following  year.  I propose  two  manchons, 
as  a double  provision  to  guard  against  accidents  dur- 
ing the  long  la|)se  of  time  thr®ugh  the  winter.  It 
must  be  well  understood  that  I speak  here  of  the 
education  needed  to  obtain  one  ounce  only  of  grain  ; 
whoever  wishes  to  obtain  more  will  naturally  have  to 
make  a greater  propnrtional  provision. 

By  the  education  on  the  mulberry  tree  every  race  of 
silkworm  may  be  regenerated  in  a short  time.  At 
the  end  of  three  years  of  successive  education  and 
hybernation  on  the  tree,  the  blood  of  the  larva,  under 
microscopic  examination,  becomes  exactly  like  that 
of  tJie  wild  bomViyx.  With  a little  practice  this  work 
is  easily  accomplished  ; the  necessary  materials  are, 
as  we  have  seen,  very  simple,  and  may  last  many 
years. 

Thirty  mulberry  trees,  cut  as  explained  above,  and 
ten  raanchons,  suffice  to  rear  the  silkworms  which 
ought  to  produce  an  ounce  of  grain. 

The  period  of  education,  from  the  time  of  hatching 
to  that  of  formitig  tlie  cocoon,  necessarily  varies,  ac- 
cording to  the  season  ; the  average  duration  is  forty 
days,  often  less.  By  these  data  for  raising  one 
ounce,  every  educator  will  be  enabled  to  raise  the 
grain  which  he  recpiires,  according  to  the  importance 
of  his  magnanerie,  provided  always  that  he  bear  in 
mind  that  the  magnanerie  which  suffices  to  raise  one 
ounce  (if  he  is  prudent  and  really  wishes  to  maintain 
great  uniformity  on  his  claies*  by  rejecting,  at  the 
time  of  moulting  and  dt^doiihlement,  all  the  worms 
which  are  of  slow  and  imperfect  growth)  ought,  for 
his  own  best  interests,  to  contain  at  least  one-half 
more  grain  than  he  can  rear  at  the  fifth  age.  With 
respect  to  the  grain  which  is  to  serve  for  rearing  the 
following  year  in  the  magnanerie,  this  is  my  mode  of 
procedure. 

Having  left  on  the  tree  those  cocoons  the  grain  of 
which  is  to  pass  the  winter  in  the  open  air,  I remove 
the  rest  to  a dry  and  well-aired  place.  After  having 
cleaned  them  of  the  external  flue  adhering  to  them, 

I weigh  them  separately  ; the  female  cocoon  is  gene- 
rally heavier  than  the  male.  I perform  this  opera- 
tion in  order  to  separate,  as  much  as  possible,  the 
sexes,  and  thus  prevent  the  coupling  of  moths  of 
the  quality  of  winch  I am  not  entirely  satisfied.  \ 

Every  moth  which  is  not  perfectly  formed  must  be' 
thrown  away  without  hesitation.  I then  string  the 
cocoons  in  chaplets  of  a hundred  together,  without 
crowding  them,  and  hang  them  up  so  that  they  may 
be  well  aired  on  all  sides. 

Dark  brown  cloths,  stretched  on  frames  and  in  a 
sloping  position,  receive  the  moths.  I allow  the 
coupling  to  continue  for  twenty-four  hours.  The  very 
few  moths  which,  at  the  end  of  this  time,  remain  still 
coupled,  are  gently  separated,  and  the  males  thrown 
away.  The  females  still  remain  on  the  frames  for 
forty-eight  hours.  It  is,  therefore,  necessary  to  have 
sufficient  cloths  ready  to  receive,  every  day,  one  or 
more  new  swarms,  according  to  the  importance  of  the 
issue  of  the  moths  from  the  pupaj. 

The  first  year  of  education  in  the  open  air  the  silk- 
worm has  much  difficulty  in  holding  on  to  the  tree  in 
very  windy  weather,  and  often  lets  itself  drop  to  the 
bottom  of  the  manchon,  for  it  often  attacks  the  leaf 


* Claie — the  frame  on  which  the  silkworms  are  reared  in  feeding 
them.  It  is  made  of  square  deal  laths. 


at  the  leaf-stalk  which  holds  it  to  the  branch  ; the 
male  moth  has  also  a difficulty  in  finding  the  female 
among  the  branches,  and  therefore  many  of  them  die. 

The  case  is  very  different  after  a few  years  ; the 
caterpillar  becomes  stronger  and  more  lively,  the  moth 
more  alert,  and  the  pattern  on  its  wings  more  clearly 
marked.  In  a word,  by  returning  to  a state  of  na- 
ture, the  Bomhyx  serigena  becomes  completely  re- 
generated, and,  its  grain,  exempt  from  disease,  pro- 
mises an  unfailing  return  for  the  following  year. 

Education  on  the  tree  is  the  true  criterion  of  the 
regeneration  of  the  races  of  silkworms,  Education  in  the 
but,  although  very  simple,  it  cannot  be  ma.;nan  rie 
carried  on  on  a large  scale,  considering  principles, 
the  minute  attention  required  for  it.  Firmly  con- 
vinced that  in  the  actual  crisis  of  affairs  it  was  a 
matter  of  great  importance  to  supply  the  educator 
for  silk  with  an  abundance  of  really  good  grain,  and 
having,  by  a series  of  educations  on  the  mulberry 
tree,  completely  regenerated  the  race  which  I rear,  I de- 
voted my  attention,  during  several  years,  to  carry  out 
more  fully  what  was  on  too  restricted  a scale  in  the 
manchons. 

Before  all  things,  it  was  indispensable  not  to  depart 
from  the  laws  of  nature,  lest,  through  principles  tend- 
ing to  a rapid  degeneration,  I should  lose  the  reward 
of  all  my  labours.  After  a long  series  of  minute  and 
costly  experiments,  I have  succeeded,  as  far  as  pos- 
sible, in  making  education  on  the  tree,  with  the  help 
of  the  open-air  magnanerie  as  its  natural  sequence,  a 
matter  of  course  ; and  in  thus  rearing  a great  quantity 
of  silkworms  by  not  depriving  them  of  their  essential 
element — pure  air — the  air  being  continually  renewed; 
in  a word,  rearing  them  in  the  external  circumambient 
air. 

The  splendid  results  obtained  in  the  South  from 
grain  produced  in  my  magnanerie  have  proved,  to  my 
own  satisfaction,  the  excellence  of  my  own  system. 
And  what  is  more  clearly  evidence  of  this  lies  in 
the  fact  that  every  year  intelligent  educators  rear 
my  grain  without  artificial  heat,  and  obtain  from 
it  a supply  of  grain  of  the  first  quality.  Bnt  nothing 
can  last  for  ever,  and  it  would  be  requiring  too  much 
of  this  o])en-air  education  to  expect  that  it  will,  once 
for  all,  regenerate  the  race  of  silk  worms  from  the 
moment  that  the  system  of  education  is  cha.nged,  and 
this  belief  would  only  lead  to  great  disappointment. 
It  is  absolutely  necessary  to  have  a firm  conviction  of 
the  following  principle  : — The  grain  which  has  been 
regenerated  on  the  mulberry  tree  and  subsequently 
reared  in  the  open-air  magnanerie,  and  afterwards  in 
! the  magnanerie  not  heated,  cannot  be  reared  for  grain 
I the  following  year.  It  will  yield  an  excellent  crop  of 
! silk  ; but  tiie  imprudent  director  of  a magnanerie, 
whose  education  for  the  produce  of  silk  has  been  con- 
ducted with  the  aid  of  artificial  heat,  and  who  would 
wish  to  make  a selection  of  cocoons  for  grain  amongst 
his  priHlnctions  intended  for  silk  spinning,  ought  to 
be  )irepared  to  find  the  following  year  not  only  that 
his  liopes  of  a fitie  crop  are  not  realised,  but  perhaps 
have  ended  in  total  disappointment.  Education  under 
heat,  however  necessary  for  obtaining  a crop  of  silk 
in  a short  time,  is  an  unnatural  process,  which  infal- 
libly engenders  theprinciplesof  diseasein  thesilkworm. 
Besides,  the  merest  elementary  data,  of  a rational 
selection  will  easily  lead  anyone  to  believe  the  fact. 

The  magnanerie  is  a large  shed,  of  good  height, 
open  on  all  sides,  having  the  two  sloping  Descrgitinn  of 
surfaces  of  the  roof  pierced  with  venti-  magnaijerie. 
lating  chimneys.  The  enclosing  panels  are  entirelymade 
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of  wire  gauze.  Folding  frames  are  used,  with  blinds 
stretched  over  them,  that  they  may  be  let  down  when 
the  sun’s  rays  fall  directly  on  the  silkworms,  or  when 
the  wind  is  too  strong.  These  blinds  are  to  be  lowered 
only  when  absolutely  necessary  ; in  ordinary  weather 
they  remain  open  day  and  night,  fixed  by  an  iron  hook 
to  the  ceiling.  The  roof  must  be  lined  with  plank- 
ing, to  prevent  the  possibility  of  rain  coming  through, 
or  the  insects  which  may  lodge  in  the  interstices  of 
the  slates.  It  is  of  such  a slope  as  will  favour  the  free 
circulation  of  air,  and  pierced  at  intervals  of  two 
metres  (six  feet),  with  ventilating  air  holes,  each 
capped  with  a tin  tube,  the  orifice  of  which  is  covered 
with  wire  gauze.  The  floor,  raised  about  six  inches 
above  the  level  of  the  ground,  is  to  be  covered  with 
tiles  or  cement.  The  wire  gauze,  having  twenty 
threads  to  the  inch,  nailed  on  the  wooden  cross-pieces 
and  uprights  which  support  the  roof,  is  to  extend  from 
the  ground  to  the  eaves,  which  project  beyond  the 
walls  about  twelve  inches,  and  are  fitted  with  spouts 
to  keep  the  rain  or  snow  from  spoiling  the  wire  gauze. 
A gangway  four  feet  six  inches  wide  is  left  all  round  the 
three  rows  of  trays  (chiies),  one  above  the  other,  which 
space  is  not  more  than  sufficient  for  feeding  and  clean- 
ing the  silkworms.  It  will  be  necessary,  at  frequent  in- 
tervals, to  cover  the  external  basement  with  a coat  of 
gas  tar,  mixed  with  grease,  to  keep  ants  from  making 
their  way  in.  The  magnanerie  must  he  built  in  a 
locality  where  nothing  hinders  the  free  circulation 
of  air. 

The  trays  on  which  the  worms  rest  are  double,  that 
is  to  say,  in  the  middle,  in  the  direction  of 
Appliances  they  are  divided  by  the  co- 

cooning frames  (eche/ettes  coconniers).  The  worms  are 
therefore  to  he  tended  right  and  left  of  the  trays. 

Three  ro'vs  of  trays  placed  one  above  the  other,  in 
sufficient  number,  18  inches  (45  centimetres)  distant 
from  each  other,  the  lowest  row  being  also  the  same 
distance  from  the  ground,  make  up  just  the  height 
which  a middle-sized  person  can  reach  to  feed  and 
clean  the  topmost  tray  ; it  must  be  understood  that  a 
cocooning  frame  is  to  be  placed  above  this  latter. 

A double  flooring,  by  which  means  a great  number 
of  trays  may  be  arranged,  must  not  he  thought  of,  as 
it  would  intercept  the  free  circulation  of  air.  The 
division  lengthwise  of  the  travs  being  made  by 
the  cocooning  franies  {ichelMes),  their  length  is 
to  be  subdivided  by  other  echelettes,  so  as  to 
give  compartments  of  24  square  inches  (60  cen-  : 
timetres),  with  18  inches  in  height  from  one 
tray  to  another,  enclosed  on  three  sides,  and  sur- 
mounted by  cocooning  echelettes.  These  dimensions  I 
have  found  to  be  most  practically  useful.  The  silk- 
worm, at  the  time  of  the  mounting  (montde),  easily 
reaches  the  laths  between  which  it  is  to  make  its 
cocoon.  I use  exclusively  Davril’s  system  of  dales 
which  have  been  in  general  use  in  F ranee  for  a long  | 
time  past,  and  have  the  double  advantage  of  allowing  i 
a free  circulation  of  air  and  sufficient  space  for  the 
.silkworm  t'l  make  its  cocoon  convenientlv,  and  like- 
' wise  of  avoiding  the  annoyance  attendant  on  the  use 
of  bunches  of  heather,  which  cause  much  damp,  by 
I interfering  with  the  cleansing  process  {delitemcnts),  so 
' important  during  the  last  days,  prevent  the  circula- 
I tion  of  air,  and  are  exposed  to  the  risk  of  fire. 

There  would  be  no  difficulty  in  arranging  two 
( parallel  rows  of  double  dales,  provided  they  are 
i separated  by  a gangway  4 feet  6 inches  wide  ; but  I 
I would  not  advise  a greater  number  to  be  used.  With 
■ two  rows  of  tables  the  external  air  comes  in  freely 


over  the  silkworm.s,  which  cannot  be  the  case  if  there 
are  more. 

By  the  open-air  education  the  worms  become  more 
vigorous  naturally,  but  they  are  also  more  disposed  to 
crawl  away;  therefore  a piece  of  muslin,  or  tulle, 
must  be  fixed  on  each  dale,  under  the  lower  one, 
and  at  the  two  ends  against  the  echelettes  which  divide 
the  spaces,  which,  in  no  way  intercepting  the  cur- 
rent of  air,  prevents  the  worms  from  decamping  at  the 
time  of  recovery  from  moulting,  before  the  first  meal, 
and  especially  at  the  mounting  period.  The  worms  in 
each  compartment  rest  on  a moveable  frame,  having  a 
piece  of  fine  calico  stretched  over  it  ; at  each  cleansing 
{delltement)  this  cloth  is  to  be  shaken  clear  of  all 
litter,  the  process  being  thus  facilitated  These  frames 
are  to  be  two  feet  square  ; there  will  then  be  sufficient 
space  between  the  echelettes  and  the  frame  to  enable 
one  to  take  it  up  conveniently. 

Three  kinds  of  nets  are  required  for  the  delltemenfs. 
Tulle  for  taking  up  {la  levee)  the  young  worms  when 
first  hatched,  and  during  the  first  age  ; of  coarser  tulle, 
or  fine  net,  for  the  second  and  third  ages’;  of  net  with 
larger  meshes  for  the  fourth  and  fifth  ages.  The  meshes 
of  these  nets  must  be  square,  and  of  sufficiently  strong 
thread  not  to  break  under  the  weight  of  the  worms, 
which  is  by  no  means  slight  in  the  fifth  age. 

To  prevent  the  worms  from  rolling  into  the  middle 
of  the  net  during  the  cleansing  process,  it  must  be 
stretched  on  four  small  laths,  of  the  breadth  of  the 
mesh,  so  that  they  may  lie  slipped  into  the  outer 
meshes  of  the  net,  and  then  nailed  at  the  four  ex- 
tremities. 

These  frames  have  the  advantage  of  keeping  the 
worms  always  on  a level  surface,  of  preventing  all 
overcrowding,  and  of  leaving  a space  at  the  time  of 
cleansing  between  the  net  on  which  the  worms  rest 
and  the  one  which  receives  the  leaves,  a space  formed 
by  laying  one  frame  on  the  other.  The  nets  of  the 
two  latter  dimensions  are  to  be  two  feet  square. 

I always  cut  up  the  leaf,  ha.ving  frequently  observed 
that  the  vvorm,  being  less  free  in  its  movements  in  the 
maonanerie  than  on  the  tree,  attacks  the  leaf  more 
readilv  when  cut  up  ; besides,  it  can  thus  be  more 
equally  distributed  over  the  dales.  The  leaf  must 
naturallv  be  cut  finer  for  the  first  ages  than  for  the 
latter  ones.  It  must  be  cleaidy  cut,  not  chojrped, 
which  would  spoil  it,  and  the  knife  kept  perfectly 
free  from  dirt. 

The  objr’ction  may  be  raised,  it  is  true,  that  nature 
does  not  cut  the  leaf  for  the  worm.  Evidently  not ; but 
from  the  m imeiitthat  the  larvfe  become  domesticated, 
that  is  to  say,  reared  in  the  magnanerie,  and,  instead 
of  being  able  to  circulate  freely  on  the  branches,  in- 
evitably somewhat  crowded  together,  it  becomes  a 
matter  of  necessity  to  facilitate  the  means  of  feeding. 
Fertile  same  reason  the  silkworm,  which,  on  the  tree, 
sustains  with  impunity  the  effects  of  pelting  rain  or 
burning  sun.  being  able  to  take  shelter  under  the 
leaves  if  it  feels  disposed,  which,  by-the-bye,  it  does 
not  always  do,  cannot  endure  with  impunity  the  rain 
or  sun  in  the  magnanerie. 

The  magnanerie,  established  in  the  manner  de- 
scribed above,  gives  free  access  on  all  sides  to  the 
surrounding  air  ; the  silkworms  can  be.  protected  from 
the  direct  r.iys  of  the  sun,  from  the  rain  and  violent 
winds,  and  the  needful  attention  can  easUy  be  bestowed 
on  them. 

Educators  in  the  open  air  must  not  be  hasty 
in  their  operations  ; the  worms  must  be  incuhatimi  of 
set  to  hatch  only  when  the  mulberry  has  the  g>aiQ. 
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put  forth  ahunrlant  shoots  and  there  is  no  cause  to 
fear  .severe  cold.  In  the  latitude  which  I inhaliit, 
about  two  miles  from  the  Jura,  I do  not  hatch  my 
silkworms  before  the  beginninir  of  June,  which  is 
likewise  the  epoch  when  the  worms  reared  on  the 
tree  begin  to  make  their  appearance.  In  a warmer 
climate  and  a less  variable  temperature  there  would 
doubtless  be  no  objection  to  the  hatching  |irocess 
being  left  to  take  place  naturally  in  open  air  ; in- 
deed, I think  it  W'lnld  be  preferable.  But  in  the 
central  and  northern  parts  of  Europe,  and  especially 
in  the  neiglihnurhood  of  mountains,  this  would  be 
almost  impossible.  In  short,  if  one  couW  count  on  a, 
fortnight  of  uninterrn|.iteil  fine  weather,  the  hatching 
would  also  go  on  regularly  ; hut  in  our  cnuntiy,  at 
the  desired  season,  some  few  fine  days  are  often  suc- 
ceeded by  heavy  rains  and  a return  of  cold  weather  ; 
it  is  therefore,  impossible  to  carry  on  the  hatching  re- 
gularly elsewhere  than  in  a room. 

The  hatching- room  must  be  well  aired,  and  provided 
with  a stove  of  earthenware  or  iron-plate,  but  never 
of  cast-iron. 

The  grain  is  to  he  regularly  spread  over  a cloth 
stretched  on  a frame,  hnng  from  the  ceiling,  1 metre 
(about  3 feet  3 inches)  from  the  ground,  so  that  one 
may  easily  examine  it,  a,nd  take  up  the  worms  as  they 
are  hatched  ; in  this  manner  it  will  also  be  safe  from 
mice.  As  soon  as  the  external  heat  reaches  20  deg. 
Centigrade  (08  deg.  Fah.),  a tetnperatnre  whicli  ninst 
never  be  exceeded  hy  any  artificial  heat,  the  doors  and 
windows  must  be  opened.  For  the  first  days  it  is  suffi- 
cient to  heat  the  stove  in  the  evening,  faking  care  to 
put  on  it  a vessel  of  cold  water,  to  be  renewed  every 
day.  After  the  lapse  of  a few  days,  the  fire  must  he 
lit  morning  and  eveniifg,  and  wheti  the  yirojier  degree 
of  heat,  is  attained,  the  floor  must,  be  sprinkled  with 
cold  water.  This  heating  must  be  contiimed,  morn- 
ing and  evening,  until  the  hatching  is  complete,  care 
being  taken  nether  to  exceed  20  deg.  Cent.  (68  deg. 
Fah  r.) 

Hatching  will  take  place,  after  .an  incfibatinn  carried 
on  as  we  have  just  described,  at  the  end  of  20  days. 

The  first  is.sne  is  insignificant,  and  the  worms  may 
be  rejected,  for  which  purpose  a tulle  net,  on  which 
some  small  shoots  of  mulberry  are  laid,  is  lobe  p aced 
upon  the  eggs  ; to  these  the  worms  attach  themselves, 
and  the  net  is  to  be  removed  when  the  day’s  hatching 
is  over. 

The  second  day’s  issue  is  much  more  considerable, 
and  the  tiet  must  he  hiid  in  its  place  very  early  ; as 
soon  as  the  shoots  seem  to  he  sufficiently  covered  'virh 
worms,  the  net  is  to  be  raised,  ami  immediately  trans- 
ferred to  the  ma.gnanerie,  whatever  the  weather  may 
h(“,  not  forgetting  to  put  Jinorher  net,  as  hefore,  to  be 
removed  as  often  as  it  is  properly  covered  with  worms. 
The  same  course  must  he  pursued  for  the  successive 
days;  on  the  last  da,y  the,  issue  will  he  so  trifl  iiL',  that 
the  worm.s  maybe  rejected  as  on  the  first  day. 
The  entire  process  of  hatching  will  be  completed 
in  five  or  six  days. 

In  the  magnanerie  the  w'orin  must  be  fed  six 
Eilucafion  tnites  a day,  from  the  beginning  of  the 
first  age  to  the  time  of  mounting,  a.ni. 
at  o,  8,  11,  and  p.ni.  at  2,  5,  8 o’clock.  The  feeds 
should  be  given  with  great  regularity,  the  leaves 
being  spread  equally  over  the  trays,  and  at  the 
fifth  age  in  great  abundance. 

As  the  air  is  cooler  at  night,  the  worms  naturally 
have  less  appetite  ; besides,  I have  observed  that  on 
the  tree  they  do  not  feed  during  the  night. 


The  leaf  must  absolutely  be  gathered  every  day 
after  the  dew  is  evaporated.  If  the  leaves  are  very 
wet  from  much  rain,  they  are  placed  in  a shed,  and 
after  being  turned  over  sever.al  times  are  fit  to  be 
given  to  the  worms  for  food. 

During  the  entire  period  of  the  first  three  ages, 
I greatly  prefer  the  leaves  of  the  wild  mulberry  to 
those  of  any  other  species  ; in  the  foui'tli  a,nd  fifth 
ages  I give  them  the  leaves  of  the  grafted  mulberry, 
the  Llum  [Japoniens),  and  even  of  the  black  mul- 
berry. 

If  during  the  first  age  the  worms  seem,  to  be  too 
crowded  on  some  of  the  nets,  they  must  be  sepa- 
rated ; and  this  can  easily  be  done  by  allowing 
about  half  the  numbers  to  come  up  on  the  upper  net 
covered  with  leaves.  A similar  process  may  be 
needful  at  the  other  ages,  for  it  is  a matter  of  the 
greatest  importance  not  to  allow  the  worms  to  be 
heaped  one  upon  another. 

After  each  moulting  the  worms  must  be  thinned 
out  [f/ei/oiihh^a)  in  this  manner,  in  the  first  place, 
because  of  their  increasing  size,  and  secondly,  in 
order  to  have  a greater  degree  of  regularity  in  the 
series. 

After  the  third  moulting,  that  is,  on  entering  the 
fourth  age,  I count  them  ; for,  having  set  to  hatch 
double  the  number  in  grain  which  my  magnanerie 
admits  of  my  rearing  at  the  fourth  ago,  purposely 
to  have  the  series  of  the  greatest  regularity,  by 
rejecting  those  which  are  beliind-hand  in  growth, 
there  still  remain  too  many  to  spre.td  out  on  the 
large  nets.  I put  400  on  each  net,  which  gives 
100  silkworms  to  the  square  foot — the  maximum 
never  to  be  exceeded,  for  even  this  is  a very  high 
rate.  This  operation,  which  is  not  so  long  as  one 
might  suppose,  is  performed  by  very  delicately 
taking  up  the  worms,  one  by  one,  as  they  wake 
up,  from  the  most  advanced  series,  and  placing 
them  on  a net  covered  with  mulberry  leaves. 
This  operation  has  also  the  very  great  advantage 
of  affording  the  means  of  keeping  an  exact  ac- 
count of  the  number  of  silkworms  in  the  mag- 
nnnerie ; and  subsequently,  by  counting  the  cocoons, 
of  seeing  the  proportion  of  womis  lost  in  the  last 
two  ages,  ■which  arc,  as  is  well  known,  the  most 
critical. 

The  education  is  generally  completed  in  the 
space  of  fifty  days,  though,  of  course,  much  de- 
pends on  the  weather. 

As  soon  as  the  silkworms  have  mounted,  the  nets 
must  be  removed,  and  the  magnanerie  bo  cleaned 
out ; but  it  must  necessarily  be  kept  as  clean  as 
possible  throughout  the  whole  period  of  education, 
for  from  the  very  beginning  to  the  end  of  the  time 
there  must  be  no  unpleasant  smell  in  tlie  place. 

From  the  mounting  to  the  removal  of  the  cocoons 

a space  of  eight  davs  should  bo  allowed  to  ^ 

• VI  Cocoons, 

intervene,  so  that  the  Avorms  Avtiich 

mounted  last  may  have  sufficient  time  to  fini.sh 
their  cocoons  jiroperly,  and  to  transform  them- 
selves into  chrysalides.  This  period  having  elapsed, 
the  business  of  removing  and  cleansing  the  cocoons 
[fUcoconniiiie  et  dr/ioiirrni/e)  must  be  proceeded 
Avith.  These  operations,  as  avoII  as  the  Laying  of 
eggs,  may  perfectly  AA-ell  bo  attended  to  in  the 
magnanerie,  but  I prefer  doing  them  in  a large 
shed  spocially  appropriated  to  the  produce  of 
grain,  so  that  the  magnanerie  being  left  free,  the 
ic/e/''<b'S  may  be  immediately  singed,  in  order  to 
remove  the  thick  flue  Avhich  adheres  to  the  laths, 
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and  to  admit  of  the  whole  building  being  thoroughly 
cleansed.  The  cocoons,  being  cleared  of  flue 
{d  bonrr>'s),  must  be  weighed,  an  important 
operation  to  separate  the  sexes  as  much  as  possible, 
and  thus  prevent  the  coupling  of  imperfect  moths. 
This  somewhat  tedious  operation  consists  in  weigh- 
ing separately  several  hundred  cocoons,  as  soon  as 
the  average  weight  has  been  obtained — two  centi- 
grammes; for  example,  all  those  cocoons  which  are 
over  this  weight  are  put  on  the  side  of  the  females, 
and  the  others  with  the  males.  The  weighing  being 
completed,  the  cocoons  are  to  be  strung  in  wreaths 
of  a hundred,  which,  when  they  are  arranged,  will 
enable  one  to  know  the  sum  total  of  the  crop. 
Each  wri'ath  is  to  be  hung  on  a peg,  receiving  the 
air  on  all  sides,  the  males  on  one  side  the  females 
on  the  other,  a sufficient  space  being  left  between 
the  chaplets  to  prevent  them  from  touching  each 
other.  In  describing  the  mode  of  education  on 
the  tree,  I spoke  of  the  cloths  to  be  used  for  the 
laying  eggs  (potite) ; similar  ones  are  to  be  used  in 
the  magnanerie  ; but  to  avoid  any  loss  of  grain,  for 
some  always  falls  off  at  the  time  of  laying,  the 
bottoms  of  the  cloths  must  rest  in  wooden  boxes. 
A space  of  30  centimetres  (one  foot  square)  of  cloth, 
is  sufficient  for  placing  2o  couples  of  moths. 
Having  already  spoken  of  the  coupling  and  de- 
posit of  grain,  I shall  not  return  to  the  subject. 
The  same  process  exactly  must  be  followed  for 
moths  reared  in  the  magnaneiie,  as  for  those 
which  are  produced  on  the  tree.  The  couples 
must  b ' watched,  and  the  refractory  males  brought 
back  to  the  females. 

The  shed  which  I use  for  the  incubation  of  cry- 
salides  and  the  laying  of  the  grain  is  large  and 
well-aired  ; openings  pierced  in  the  top  and  bottom 
of  the  walls  allow  a constant  circulation  of  the 
air,  and  a suitable  degree  of  light,  for  too  strong 
a light  disturbs  the  couples. 

From  the  mounting  to  the  issue  of  the  moths 
from  the  chrysalides  there  are,  on  an  average,  20 
days,  but  much  also  depends  on  the  state  of  tlie 
weather.  The  entire  ponte  is  accomplished  in 
about  ton  days. 

When  the  grain  is  laid,  the  cloths  are  imine- 
Grain  ‘ii^tely  transferred  to  the  magnanerie,  pre- 
viously cleansed  thoroughly.  They  remain 
there,  freely  exposed  to  the  air,  until  the  time 
when  the  grain  is  to  be  taken  off.  The  frames  on 
which  the  grain  has  been  laid  must  be  jiut  in  a 
sloping  position  towards  the  daics. 

The  result  of  numerous  experiments  has  con- 
vinced me  that  the  grain  m.ay  be  taken  off  a month 
after  it  is  laid.  An  English  naturalist,  who 
lives  in  the  neighbourhood  of  Sydnej^,  confirms  my 
opmion  in  tliis  respect,  for  he  writes  to  me  that,  as 
the  result  of  many  experiments,  he  has  acquii'ed 
the  conviction  that  the  eggs  may  be  taken  off  the 
cloths  20  days  after  they  are  laid,  without  fear  of 
adverse  consequences.  It  is  a fact  that  the  grain 
taken  up  before  the  autumn  fogs  and  the  winter 
frost  -will  dry  in  a shorter  space  of  time.  For  my 
^ own  part,  I take  it  up  in  the  course  of  the  month 
. of  October.  'When  the  time  is  come  to  remove  the 
grain,  the  cloths  arc  to  be  taken  off  the  respective 
j frames,  and  plunged  in  a vessel  of  water  that  has 
i been  boiled  the  previous  evening,  and  remains  at 
the  t'anperature  of  the  surrounding  air.  To  this 
water  spirits  of  wine  must  be  added  in  the  propor- 
tion of  one  litre  (one  pint  and  a-half)  of  spirit  to 


ten  litres  of  water  (15  pints) — one  to  ten,  in  fact. 
This  is  necessary  to  clear  the  grain  of  all  con- 
tamination. 

Each  cloth,  being  well  steeped  in  the  water,  is 
then  to  be  stretched  on  a table,  and  two  persons  oppo- 
site to  each  other  are  to  scrape  off  carefully  with 
paper-knives  the  grain  from  the  cloth.  The  grain 
thus  detached  is  to  be  again  plunged  into  a vessel 
of  boiled  water,  mixed  with  spirit  as  before,  at  the 
temperature  of  the  air.  The  good  grain  will  fall 
to  the  bottom ; that  which  is  barren,  or  has  been 
injured  in  removal,  will  float  on  the  surface,  and 
is  to  be  skimmed  off.  The  whole  is  then  to  be 
poured  into  a sieve  of  fine  wire  gauze,  to  let  the 
water  run  off. 

The  last  operation  consists  in  spreading  out  the 
grain  in  thin  layers  upon  muslin  stretched  on 
frames  hung  from  the  ceiling ; then  it  is  to  be 
frequently  turned  over  carefully  until  it  is  quite 
dry,  which,  if  the  weather  be  tine,  will  be  the  case 
in  thi  ee  days. 

When  tlio  grain  is  quite  dry,  I use,  in  order 
to  preserve  it,  large  boxes  of  preserva'inn  of 
wire  gauze,  having  the  inside  lUe  graici 
fitted  with  drawers  of  fine  perforated  zinc, 
which  are  to  contain  a layer  of  grain,  one  centi- 
metre thick.  These  drawers  are  so  placed  one 
above  the  other  as  to  leave  intervening  spaces  of 
three  centimetres,  so  that  the  air  niay  circulate 
freely.  The  boxes  are  hung  from  the  ceiling  of 
the  magnanerie,  bemg  so  fixed  that  the  wind  may 
not  sway  them  about.  The  grain  is  thus  preserved 
in  the  open  air  until  the  moment  of  incubation  or 
of  consignment  for  sale. 

In  this  manner  I preserve  grain,  which  remains 
through  the  winter  exjDOsed  freely  to  the  air  ; and 
which  has  resisted — 18  deg.  Cent.  (2  deg.  above 
zero  Fah.),  especially  in  the  winters  of  1869-70  and 
1870-71.  Notwithstanding  this  rigorous  and  pro- 
longed exposure  to  cold,  the  subsequent  hatching 
was  on  each  occasion  aU  that  could  be  desired. 

When  the  grain  is  to  be  sent  to  a comparatively 
short  distance,  as  for  example  cousiL-nment  of 
to  the  south  of  France,  or  to  tn-am. 

It.aly,  wooden  boxes  suffice  for  the  purpose,  care 
being  taken  to  fill  the  space  between  the  grain  and 
the  cover  with  very  clean  wadding.  Each 
consignment  must  be  made  by  express  train. 
But  if  the  grain  is  to  be  sent  to  a great  distance, 
especially  over  sea,  it  is  indispensably  necessary  to 
take  various  precautions.  In  this  case,  a con- 
trivance of  which  I will  give  the  description  must 
be  employed. 

Take  a box  made  of  wire  gauze,  or  perforated 
zinc,  in  the  inside  of  which  other  boxes  of  similar 
material,  and  tittmg  to  the  size,  are  made  to  slide 
in.  The  inside  boxes  are  at  intervening  spaces  of 
three  centimetres,  and  contain  a layer  of  grain 
,only  one  centimetre  thick.  They  are  then  to  be 
closely  shut  up,  having  been  filled  to  the  top  with 
grain,  to  avoid  all  shaking. 

This  box  is  then  to  be  placed  in  a strong  wooden 
case,  pierced  with  several  holes,  covered  with  wire 
gauze,  or  perforated  zinc.  Between  the  sides  of 
the  outer  case  and  those  of  the  enclosed  box,  there 
must  be  a space  of  two  inches,  to  be  filled  entirely 
with  small  pieces  of  charcoal.  The  charcoal  will 
allow  the  air  to  circulate  amongst  the  grain,  cand, 
what  is  equally  important,  will  prevent  any  damp 
from  getting  to  it.  As  soon  as  the  gram  reaches 


420 


JOUENAL  OF  THE  SOCIETY  OP  AETS,  April  25,  1873 


its  destination,  whether  after  a long  or  a short 
journey,  it  must  be  immediately  exposed  to  and 
kept  in  the  air  in  boxes  similar  to  those  described 
in  the  first  instance. 

In  drawing  up  this  paper,  I have  been  as 
concise  as  the  subject  would  permit,  avoiding  all 
essentially  technical  terms,  so  that  anv  ct'.°  may 
understand  my  statements ; and  I sum  up  my 
system  in  these  words  : — “Do  not  attempt  to  cure 
the  disease  in  the  minute  silkworm ; it  would  be 
lost  labour.  Prevent  it  by  a reasonable  system  of 
education,  and  you  will  succeed.  Prevention  is 
better  than  cure.” 

A few  words  on  the  difference  between  education 
for  grain  and  education  for  silk.  As  the  course  of 
education  in  the  open-air  for  grain  must  necessarily 
be  long,  so  that  for  silk  must  be  speedy.  Educa- 
tion for  grain  should  have  btit  one  object  in  view — 
the  strength  and  health  of  its  productions.  That 
which  is  for  silk,  on  the  contrary,  aims  at  obtain- 
ing, with  the  least  possible  expense,  that  is,  in  the 
shortest  space  of  time,  the  most  abundant  supply  of 
cocoons.  Anyone  may,  therefore,  easily  understand 
the  immense  difference  which  exists  between  the 
two  kinds  of  education. 

Artificial  heat  is  required  in  a magnanerie  which 
is  to  produce  silk,  for  fear  of  the  education  being 
protracted  too  long,  and  the  profits  of  the  under- 
taking being  absorbed  in  the  attendant  expenses. 

Any  one  living  in  the  country  may,  with  good 
grain,  easily  obtain  a profitable  supply  of  cocoons; 
but,  although  the  system  is  very  simple,  and,  with 
the  help  of  ivro  ma7icho7is,  any  peasant  may  produce 
the  grain  he  requires,  still  no  chance  speculator  will 
ever  make  good  grain  in  any  considerable  quantity, 
for  the  reason,  simple  enough  no  doubt,  but,  never- 
theless, very  true,  that  he  rarely  pursues  art  for 
its  own  sake ; and  the  mercantile  element  will 
always  prevail  with  the  multitude  over  the  scien- 
tific and  the  reasonable. 

I therefore  consider  it  a matter  of  great  import- 
ance for  the  future  advancement  of  sericulture  that 
a considerable  number  of  persons  should  devote 
their  attention  to  this  open-air  education  for  grain. 
They  ■\vill  find  in  it  both  profit  and  satisfaction ; 
profit — because  the  protracted  and  numerous  cares 
which  it  requires  are  amply  remunerated  by  the 
sale  of  good  grain,  always  in  great  demand  ; satis- 
faction from  the  scientific  and  philanthropic  side 
of  the  question ; for,  by  furnishing  the  silk-pro- 
ducing population  with  the  means  of  obtaining 
good  supplies  of  our  former  beautiful  indigenous 
races,  great  sufferings  will  be  relieved. 

I consider  it  my  duty  to  append  to  this  paper 
the  honourable  certificate,  which  I re- 

er  1 ca  e.  from  Monsieur  A.  Gaydou,  of  the 

house  of  Gaydou  and  Co.,  Turin. 

The  year  1872  was,  as  is  very  well  known,  most 
unfavourable  to  sericulture  ; the  mulberry  leaf, 
being  too  watery,  in  consequence  of  the  incessant 
rain,  caused  an  alarming  extent  of  disease  amongst 
the  “ educations  ; ” however,  M.  Gaydou,  who 
reared  nearly  a hundred  ounces  of  grain,  produced 
by  my  system  of  education  in  the  open  air,  has 
nevertheless  obtained  splendid  results.  I quote 
his  words : — 

“ TtiH  educations  made  this  year  (1872)  with  grain  pro- 
duced hy  the  op'U-air  system  of  M.  Alfred  Iloland,  of 
Orh(',  Canton  de  Vaud,  Switzerland,  have  given  on  an 
average  40  kilogrammes  of  cocoons  for  30  grammes  of 


grain — that  is  to  say,  1 oz.  troy  weight  produced  1071hs. 
troy.  The  yellow  cocoons  of  M.  Koland  yield  one  kilo- 
gramme of  (jr'ege  silk  per  twelve  kilos,  of  cocoons.  About 
leOcoooonsgo  to  make  up  the  kilogramme  (2.21bs.avoir.). 
This  race  does  not  contain  more  than  tight  per  cent,  of 
double  cocoons. 

“ Signed, 

“A.  Gaydou  and  Co. 

“Turin,  September  12th,  1872.’’ 

If  the  data  which  I recently  received  from  Eng- 
land are  exact,  and  it  is  really  a fact 
that  in  the  environs  of  Eondon  alone  of  sen.  uiture  in 
there  exist  more  than  30,000  mul-  Eugiaiai. 
berry  trees,  we  have  here  a sufficient  proof  that 
this  precious  tree  flomlshes  wonderfully  well  in 
the  South  of  England  ; and  wherever  the  mulberry 
thrives  vigorously,  the  silkworm  may  be  reared 
advantageously. 

Whether  for  grain  or  for  silk,  from  the  moment 
when  the  production  of  silk,  as  a branch  of  com- 
mercial industry,  can  easily  be  introduced  into  any 
country,  the  opportunity  of  doing  so  should  not  be 
disregarded  ; for,  as  it  is  one  of  the  most  beautiful 
and  most  interesting  branches  of  agriculture,  so  is 
it  also  one  of  the  most  profitable. 

England,  by  the  production  of  good  grain  and 
fine  silk,  would  add  a brilliant  flower  to  her  agri- 
cultural and  industrial  chaplet. 


DISCUSSION. 

Sir  Daniel  Cooper,  Bart.,  said,  he  had  no  practical  expe- 
rience in  the  rearing  of  silkworms,  but  as  Chairman  of  the 
Committee  on  Silk  and  Velvet  at  the  Exhibition,  and 
being  aware  that  M.  Roland  had  been  carr)  ing  out  this 
open-air  system  for  some  years  past,  he  had  thought  it 
only  right  to  visit  him  and  learn  what  he  could  of  the 
process.  Unfortunately,  at  the  time  of  his  visit  there 
was  nothing  going  on  ; the  small  mulberry-trees  looked 
like  so  many  sticks  in  the  ground,  and  there  was  nothing 
to  be  seen  but  the  eggs.  Still,  M.  Roland  had  given 
him  every  possible  explanation,  and  he  could  therefore 
thoroughly  endorse  what  was  said  in  the  paper,  par- 
tii'ularly  the  statement  that  in  a climate  like  that  of 
England,  where  the  mulberry-tree  would  thrive,  silk- 
worm grain  might  be  reared,  so  that  if  a good  quality  of 
silk  could  not  be  obtained,  at  all  events  the  most 
profitable  part  of  the  business — that  of  growing  healthy 
grain — might  be  carried  on  here  with  success— much 
better,  in  fact,  than  in  more  southern  countries.  He 
hoped  that  magnaneries  would  shortly  be  set  up  at  the 
E.xhibition,  so  that  the  whole  process  might  be  se  n in 
operation,  and  that  many  persons  might  be  induced  to 
teke  it  up.  Some  had  tried  sericulture  under  the  old 
system,  and  had  not  been  very  successful ; and  these, 
perhaps,  might  find  a difficulty  in  adopting  a new 
system  ; but  those  coming  first  to  it  would  not  be  em- 
barrassed in  that  way,  and  he  felt  sanguine  they  would 
succeed. 

Mr.  B.  F.  Cobb  said  there  was  no  doubt  that  M.  Roland’s  i 
plans  afforded  a natural  system  of  restoring  the  silk- 
worm to  health  from  the  state  into  which  it  had  degene- 
rated, and  producing  much  better  grain  than  had  been 
supplied  for  some  years  past ; at  the  same  time  it  opened 
a large  field  for  educators  in  countries  where  it  had 
never  before  been  attempted,  especially  in  the  colonies 
and  in  England.  He  believed  the  process  could  be 
carried  on  as  well  here  as  in  the  heights  of  Switzerland. 

The  first  objection  hitherto  had  been  that  the  Mo7'us  i 

nlba,  which  was  the  species  of  mulberry  particularly  ' 

a.ilapted  to  feed  the  silk-worm,  could  not  be  grown  in  i 
England  ; but  M.  Roland  found  that  in  the  early  stages 
the  wild  mulberry  was  the  best.  Mrs.  Bladen  Neill  I 
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deserved  great  praise  for  the  energy  with  which  she  | 
was  trying  to  introduce  seric.ultun;  into  the  colonies  ; it 
had  been  tried  before,  and  the  iSilk  Su[)ply  Association 
had  endeavoured  to  find  a market  for  the  cocoons,  in 
order  to  save  the  producers  the  necessity  of  reeling  the 
silk,  but  it  was  found  that  the  cocoons  soon  <legencrated. 
To  remedy  tins,  grain  was  exported  from  the  Suutli  of 
France  and  Italy  ; but  there  was  this  difficulty,  tliat  it 
being  subjected  to  great  heat  in  crossing  the  tropics,  the 
worms  hatched  immediately  on  arrival,  somelimi  s even 
before.  True,  they'  hatched  in  the  spring,  which  w:is 
the  natural  time;  but,  leaving  Europe,  in  the  spring, 
they'  arrived  in  the  colonies  also  in  the  spring,  which 
was  equivalent  to  thcEuiopean  autumn,  and  hjst  the 
winter  for  hybernation,  which  M.  lloland  appearcil  to 
attach  great  importance  to.  It  was  not  to  be  womicred 
at,  therefore,  that  the  race  degenerated.  Mrs.  Ntill  was 
now  taking  out  seed  in  ice-boxes,  constructed  on  pui'iiose, 
with  great  caie,  by  Mr.  Ashe,  of  Oxford-street,  so  as  to 
produce  a kind  of  artiliciai  winter,  the  temperalure  never 
being  allowed  to  exceed  -10°.  By  this  means  the  seed 
had  arrived  in  the  colonies  in  perfect  condition,  and  it 
was  now  being  tested  there.  M.  Eoland  also  spoke  of 
education  under  heat,  however  necessary'  for  the  produc- 
tion of  silk  in  a short  time,  having  a tendency  to  produce 
disease  in  the  worms,  and  this  was  precisely'  what  had 
happened  in  taking  grain  to  the  coloni'-'S.  He  did  not 
quite  understand  what  diti'ci  ence  it  could  make  whether 
the  stove  was  constructed  of  cast-iron  or  of  iron  pi  de, 
hut  no  doubt  it  was  of  great  impoitnu  e that  the  hateh- 
ing-room  should  be  well  aired.  The  necessity  of  only 
supplying  dry  leaves  was  also  referred  to,  but  if  that 
were  so  he  did  not  know  what  the  worms  who  lived  on 
the  trees  in  the  open  air  w'ould  do  in  wet  weather.  He 
gave  the  time  of  education  at  60  days,  dej)endeiit  on  the 
weather;  and  Mrs.  Neill  had  found  that  the  period  often 
extended  to  60  days,  or  even  longer.  The  time  usually 
occupied,  how'ever,  in  the  production  of  silk  was  from  26 
to  30  days,  which  made  a vast  difference  in  the  cost.  It 
must  he  borne  in  mind,  however,  that  the  ])roduetion  of 
the  greatest  quantity  of  silk  at  the  least  possible  expense, 
and  the  production  of  the  most  vigorous  and  healthy  grain, 
were  two  totally  distinct  objects,  and  to  the  latter  alone 
had  M.  Roland  devoted  himself.  Borne  time  ago  the 
best  European  grain  that  could  be  procured  was  sent  to 
Cape  Colony',  Victoria,  and  New  Huuth  Wales,  and, 
though  the  worms  came  out  V(-ry  slowly,  very  line 
cocoons  were  produced.  Some  of  the  resulting  grain  was 
sent  to  the  South  of  France  and  North  of  Italy  , when  it 
was  found  that  instead  of  the  whole  of  the  eggs  h.  ing 
hatched  within  live  or  six  days  of  each  other,  ibO  would 
come  out  one  day',  100  the  next,  and  so  on,  until  the 
educators  got  tired  of  waiting  and  condemned  them. 
The  cocoons  produced  were  excellent,  and  the  grain 
would  have  commanded  a high  price  if  it  had  been 
hatched  with  certainty'  like  the  European.  The  difficulty, 
no  doubt,  was  that  in  consequence  of  crossing  the  tropics 
it  never  properly'  hybernated.  If  Mrs.  Neill’s  ]u  eject 
j succeeded  the  eggs  would  be  sent  back  to  Europe  in  the 

. same  boxes  which  took  them  out,  so  as  to  secure  a low 

j temperature.  In  conclusion,  he  drew  the  attention  of 
I the  meeting  to  several  specimens  of  silk  from  the  Uape, 
j Fatal,  the  Mauritius,  Egypt,  and  Japan,  the  latter  being 
the  finest  quality'  possible,  though  some  of  the  Egy  ptian 
I from  Japanese  seed  was  very  excellent.  There  was  also 
I a very  fine  specimen  of  English  silk,  and  a scarf  made  in 
Macclesfield  from  silk  produced  at  the  Cape. 

" Dr.  Iffann  said,  with  reference  to  the  statement  by 
'i  M.  Roland,  that  heating  by  the  use  of  cast  iron  was 
i deleterious,  and  that  plate  iron  must  he  used  for  that 
purpose,  it  was  now  a well-ascertained  fact  that 
this  difference  between  cast  and  wrought  iron  really 
existed,  cast  iron,  when  heated,  becoming,  as  it  were, 
porous,  and  permitting  carbonic  oxide  or  other  noxious 
gases,  the  products  of  combustion,  to  pass  through. 
Lately  a gas  stove  had  been  invented  by  Mr.  Gcor>'e, 
the  principle  of  which  was  the  continual  introductiou'’of 


fresh  air  through  a warmed  iron  tube,  and  he  stated 
that  Cast  iron  could  not  be  used  for  this  purpose,  and  es- 
pecially v.’here  the  stove  was  intended  tor  greenhouse 
purposes,  though  wiih  iron  plate  tube  it  answered  ad- 
mirably. The  great  principle  at  the  root  ot  M.  Roland’s 
plan  seemi  d to  be  the  education  of  the  worm  iu  the  open 
air,  win  n it  was  intended  to  reproduce  iis  kind  ; and  no 
doubt  that  was  the  real  secret  of  success  in  the  artiticial 
pioiuetion  of  creatures  like  the  silkworm.  It  was  a 
question  of  great  importance  whether  the  process  could 
he  carried  out  in  England,  amt  thertf  ie  he  looked 
forward  with  great  interest  to  the  experiments  about  to 
he  conducted  at  the  Exhihiiion.  He  heln  ved.  however, 
that  the  great  difierenee  would  be  the  uncertainly  of  the 
climate,  and  feared  that  though  some  seasons  were  suc- 
cessful others  would  be  th,e  reverse. 

Mr.  II.  Eawlinson,  C.B.,  remarked  that  the  paper  of 
M.  Roland  confirmed  him  in  a view  he  had  long  held, 
that  if  life  was  to  he  enjoyed  in  the  greatest  perfection 
in  any  form,  attention  must  he  paid  to  the  laws  of  nature 
fnmi  the  very  cradle  onwards  ; and  he  could  not  but  ask 
himself  what  would  be  the  condition  of  the  inhabitants 
ot  that  great  city  if  but  a hiindr.  dth  part  of  the  care 
which  M.  Roland  had  devoted  to  the  rearing  of  these 
silkworm  eggs  were  bestowed  uimui  them.  If  fresh  air, 
freeilom  fruiii  over-crowiling,  piop>r  food,  duthes,  and 
climate,  were  all  properly  attended  to — as  they  might  he 
— a state  of  things  approaching  the  Millenium  would  be 
the  result. 

Mr.  Walduck  observed  that  M.  Roland’s  process 
seemed  to  consist  in  returning  to  a state  ot  nature,  but 
this  could  hardly  be  carried  out  with  the  human  species. 

Mr.  Hale  said  he  should  like  to  know  whether  the 
culiivaiion  of  silkworms  could  he  carried  on  in  England 
profitably',  and  thought  it  would  have  been  as  well  if 
some  idea  had  been  given  of  the  mode  of  cultivating  the 
trees  ill  S'l'itzei  land.  He  was  not  sure  whether  the  soil 
of  this  country  was  favour.ihle  to  the  growth  of  the  mul- 
berry, hut  it  it  appeared  likely  that  silk  could  be 
[u'oduced  here  at  a pi  ufit,  there  was  no  doubt  the  attempt 
would  soon  he  made. 

Mr.  Cobh  remarked  that  M.  Roland  expressly  drew  a 
distuiciiou  between  rearing  for  silk  and  rearing  for 
grain  ; the  one  was  a long  jirocess,  whereas  the  other 
had  to  be  hurried  over  and  forced  on.  in  order  to  obtain 
good  commercial  re.sults.  He  much  thiubted  whether 
the  produ'-tion  of  silk  cocoons  would  ever  be  a com- 
mercial success  in  this  country  ; hut,  with  regard  to 
the  rearing  of  grain,  he  saw  no  reason  why'  it  was  not 
practicable  and  would  not  be  profitable.  There  was  no 
ilouht  mulberry  trees  could  he  grown  in  many  parts  of 
the  soutli  of  England  quite  as  wi  11  as  in  Italy  or  France, 
and,  in  iced,  Captain  Simpson’s  experiments  had  shown 
that  they  were  not  even  confined  to  the  smith  of  England. 
He  had  two  or  three  acres  under  cultivation  in  Shropshire 
w'ith  mulberry  trees;  and  on  the  table  was  a specimen  of 
silk  which  he  had  produced,  eqnal  to  Italiin.  'Whether 
it  could  ever  be  done  jirofltably'  whs  a question;  but 
there  could  not  be  a doubt  about  the  culture  of  the  grain. 
The  variety  of  the  mulberry  always  considered  best 
adapted  for  the  production  of  silk  was  the  Morns  alba, 
and  some  Japanese  kinds,  but  M.  Roland  found  the  wild 
mulberry  best  for  rearing  seed,  and  that  be  ing  so,  there  could 
not  be  a belter  kind  than  the  black  uiulberry  of  England, 
which  contained  in  the  leaves  more  resin  and  saccharine 
matter  than  any'  other'. 

Sir  Daniel  Cooper  said  small  mulberry  trees  should  he 
planted  one  to  a square  yard  ; but  large  ones  might  he 
planted  along  the  road-side,  or  the  hol  ders  of  market 
gardens,  or  other  cultivated  land.s,  as  was  dune  by  M. 
Koland.  They  were  lopped  us  winter  came  on,  like 
pollard  oaks  or  willows,  and  in  spring  they  put  out  a 
thick  crop  of  young  shoots  covered  with  leaves. 

Mr.  Smartt  thought  mulberry  trees  would  not  thrive 
everywhere.  There  might  be  something  peculiar  in  the 
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soil  or  in  the  different  trees.  The  mulberry  was  a tree 
of  slow  growth,  and  therefore  it  would  entail  considerable 
expense,  in  the  shape  of  rent  for  ground  and  attention, 
helore  any  considerable  quantity  of  leaves  could  be 
obtained.  He  should  like  to  know  how  many  years  it 
would  be  before  the  trees  would  hear  a tolerable  crop  of 
leaves ; also  where  and  at  what  cost  trees  could  he 
obtained. 

Sir  Daniel  Cooper  said  there  was  no  difBculty  in  getting 
any  number  of  trees  from  France  at  1,  2,  or  3 francs  each, 
according  to  the  age  and  the  way  they  were  pruned. 
They  would  grow  nearly  anywhere,  but  clay  did  not 
suit  them,  nor  did  chalk ; what  they  required  was  a 
moderately  light  soil,  not  too  rich. 

Sir  Walter  Stirling,  after  remarking  that  in  that  room 
discussions  always  took  a practical  turn,  said  the  prin- 
cipal question  appeared  to  be,  not  whether  silkworms 
could  live  in  England,  but  whether  sufficient  and  suit- 
able food  could  be  found  for  them.  He  doubted  very 
much  whether  there  were  30,000  mulberry  trees  in  the 
whole  of  England,  leaving  London  out  of  the  question. 
In  fact,  their  growth  depended  more  on  climate  than  on 
soil,  for  they  never  came  into  the  market  at  all  in  Edin- 
burgh, and  even  in  England  they  were  difficult  to  rear, 
and  required  the  greatest  care  and  attention.  It  was 
always  desirable  to  arrive  at  some  practical  conclu- 
sion from  such  a discussion,  and  his  opinion  was,  most 
distinctly,  that  there  was  very  little  chance  of  growing 
silk  in  this  country  with  any  advantage. 

Sir  Daniel  Cooper  agreed  that  it  was  useless  to  expect 
silk  to  be  grown  in  England,  but  he  did  think  grain 
might  be  produced  here;  and  as  an  ounce  was  worth 
from  30s.  to  £2,  he  thought  that  was  the  most  profitable 
pait  of  the  business.  He  did  not  believe  good  silk 
could  be  produced  in  England,  but  a rude  climate  whs 
the  best  for  the  grain,  as  it  destroyed  the  diseased 
worms,  and  only  allowed  the  healthy  ones  to  live.  In 
fact,  the  same  rule  held  good  with  the  silkworm  as  with 
human  kind,  the  dwellers  in  a harsh  climate,  such  as  the 
English,  and  especially  the  Scotch,  had  more  energy  and 
stamina  than  the  inhabitants  of  warmer  regions. 

Mr.  J.  T.  Wood  inquired  if  it  were  possible  to  delay  the 
birth  of  the  silkworm  until  the  mulberry  tree  was  in  leaf, 
for  it  often  happened  that  the  worms  were  hatched  before 
there  was  anything  for  them  to  eat.  His  experience  was 
that  there  was  hardly  a lawn  in  the  neighbourhood  of 
London  without  a mulberry  tree  on  it,  and  he  believed 
the  culture  might  ultimately  be  made  successful  here. 

Mr.  Cobb  said  that  experiments  were  made  two  years 
ago,  which  showed  that  if  the  eggs  were  kept  in  a dark, 
dry  cellar,  at  a temperature  not  exceeding  60°,  the  grain 
did  not  germinate,  and  it  could  thus  be  preserved  until 
June,  when  there  was  plenty  of  food. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Eoland,  said  he  was  reminded  by  Mr.  Davenport  that 
the  silk  culture  was  no  new  thing  in  England,  for  in  the 
reign  of  George  II.  extensive  mulberry  gardens  were 
established  at  Chelsea,  and  silk  was  produced  there  for 
many  years,  though  with  no  very  great  success.  More 
recently  also  Mrs.  Whiteley,  of  Newlands,  produced  a 
quantity  of  silk,  for  which,  in  1867,  she  received  the 
Society’s  medal.  He  thought  the  moral  of  M.  Eoland’s 
story  seemed  to  be  that  luxury  was  not  good  for  silk- 
worms any  more  than  for  beings  of  a nobler  growth.  He 
would  add  that  a few  months  ago  the  Council  of  the 
Society  of  Arts,  being  desirous  that  the  good  work  be- 
gun by  the  Silk  Supply  Association  should  not  be 
allowed  to  drop,  appointed  a committee  to  keep  in 
motion  the  machinery  established  by  the  association,  of 
which  Council  he  had  the  honour  to  be  chairman.  Ho 
begged  to  say  that  the  columns  of  the  Journal  would  be 
alw.iys  open  to  any  communication  of  real  interest  on 
the  subject,  whether  from  persons  engaged  in  the  trade 
or  others.  He  must  confess  he  did  not  think  the 
position  of  the  silk  trade  in  England  had  ever  been  one 


which  reflected  much  credit  on  so  great  a commercial 
country,  nor  did  he  think  the  same  ingenuity’,  enterprise, 
and  energy  had  been  applied  to  it  as  to  the  manufacture 
of  cotton.  Those  engaged  in  the  trade  seemed  more  slow 
to  adopt  improvements  in  machinery,  or  to  introduce 
change  in  their  mode  of  manufacture,  than  those  engaged 
in  the  spinning  and  weaving  of  cotton,  and  could  not 
but  think  that  there  was  a better  field  for  enterprise  now 
in  the  former  than  in  the  latter  branch  of  industry. 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

The  following  evidence  was  given  before  the 
Committee  by  Captain  Tylee,  E.E.  : — 

Q.  — As  an  engineer  of  the  Board  of  Trade,  you  have 
paid  a good  deal  of  attention  to  the  subject  of  the  water 
supply  of  the  metropolis,  have  you  not? 

A. — Yes,  I have.  I have  been  required  to  report  on 
the  operations  of  certain  water  companies  with  regard 
to  their  efficiency  or  deficiency  of  supply  as  to  quantity 
or  quality,  and  with  regard  to  certain  extra  means  and 
appliances  which  were  required,  and  we  have  been 
obliged  to  give  them  notice  to  supply  from  time  to  time 
up..n  the  complaints  of  householders  under  the  Act  of 
1852.  As  a member  of  a committee  with  Lord  Methuen 
and  Mr.  Eawiinson,  I have  also  had  to  hear  and  decide 
between  the  public  and  the  water  companies  as  to  the 
regulations  which  should  be  drawn  up  and  promulgated 
by  the  Boiird  of  Trade  with  reference  to  constant  supply. 

Q.— On  the  subject  of  constant  supply  we  would  recall 
your  attentiop  to  a report  of  yours,  from  which  it  would 
appear  that  you  made  a very  particular  investigation  of 
the  eastern  part  of  London. 

That  was  an  inquiry  in  regard  to  the  East  London 
Company’s  supply.  1 took  a great  deal  of  trouble  in 
that  matter,  thinking  it  was  very  important  to  the 
inhabitants  of  the  metropolis.  The  East  London  Com- 
pany was  the  company  of  all  others  which  had  intro- 
duced the  constant  supply  to  a considerable,  extent  over 
its  district,  and  had  done  so  with  very  good  efi'ect.  As 
the  result  of  this  inquiry  and  of  other  inspections  and 
inquiries,  I have  not  the  slightest  doubt  in  my  own 
mind  of  the  very  grt  at  advantage,  particularly  to  the 
poorer  inhabitants  of  the  metropolis,  which  would  result 
from  constant  supply.  Many  of  them  are  taking  water 
from  receptacles  which  are  more  or  less  filthy,  which 
very  often  are  not  covered  over  at  all,  which  very  often 
are  not  cleaned  out  from  one  year’s  end  to  the  other,  and 
the  water  that  they  might  get  clean  and  clear  from  the 
mains  is  therefore  delivered  in  a bad  condition,  and  at  a 
temperature  which,  instead  of  being  cool  and  refreshing, 
is  in  summer  mawkish  and  disagreeable. 

Q. — On  the  important  question  of  the  cost  of  a change 
from  the  intermittent  to  the  constant  supply  we  would 
submit  to  you  some  evidence  by  Mr.  Henry  Marten,  an 
engineer  specially  versed  in  the  subject  of  water  supply, 
given  before  the  Board  of  Health  in  relation  to  the  pro- 
posed change  of  system  in  the  metropolis.  This  runs  as 
follows : — 

“ With  whom  did  you  serve  your  time  as  a water 
engineer  ? — With  Mr.  AVicksteed,  the  engineer  of 
the  South  London  Water  Works.  AVhilst  with 
him  I assisted  in  the  construction  of  the  Hull 
Corporation  Water  Works,  and  was  afterwards  ap- 
pointed by  him  to  see  his  plans  carried  out  for  the 
construction  of  the  Wolverhampton  Water  Works. 
Q.  AVhat  will  be  the  cost  of  the  propo^ed  altera-tions  ? — 
A.  The  cost  of  the  above-mentioned  alterations,  for 
giving  the  constant  instead  of  the  intermittent  supply  at 
Wolverhampton,  will  not  exceed  6d.  a bead  of  the  popu- 
lation w’ithm  the  district.  This  is  exclusive  of  the  reser- 
voir which  would  have  been  essential  to  the  continuance 
of  the  supply  under  the  old  system  ; including  this,  how- 
ever, the  whole  cost  will  not  exceed  2s.  per  head  of  the 
population.  I think  there  are  very  few  towns  in  which 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Apeil  25,  1873. 


423 


the  cost  of  the  alterations  necessary  for  the  introduction 
of  the  constant  supply  system  will  exceed  2s.  per  head 
of  the  population,  and  that  in  peneral  it  will  be  found 
much  under  that  amount..  Q.  What  would  be  provided 
under  that  charge  of  2s.  per  head  ?—A.  Where  none  have 
been  previously  provided  it  will  cover  the  expense  of  pro 
viding  the  necessary  reservoirs  and  the  alteration  of  the 
street-mains,  with  the  introduction  of  the  additional 
stop-cocks,  and  will  be  sufficient  to  prepare  all  the  in- 
ternal house- fittings  for  the  reception  of  the  constant 
supply.  In  almost  all  towns  in  which  the  intermittent 
supply  is  in  force  the  fittings  are  in  a very  defective 
state.  The  water  being  on  so  short  a time,  it  has  been 
thought  hardly  worth  while  to  see  that  these  are  kept 
in  good  repair,  consequently  they  will,  as  far  as  the  taps 
and  stop-cocks  are  concerned,  require  almost  a complete 
renewal.  The  useless  piping  and  tanka  and  old  metal, 
however,  which  may  be  removed  on  the  introduction  of 
the  constant  system,  will  more  than  pay  for  these 
matters.  Q.  You  state  your  belief  that  the  wear  and  tear 
of  street-cocks  will  be  loss  under  a system  of  constant 
supply.  Have  you  observed  any  difference  in  the  wear 
and  tear  of  these  in  streets  of  much  traffic  compared 
with  those  of  little  traffic  ? — A.  I have  not  observed  any 
perceptible  difference  between  the  wear  and  tear  of  the 
valves  of  cocks  placed  in  a street  where  there  is  much 
traffic  as  compared  with  the  valves  of  those  placed  in 
streets  of  less  traffic ; but  in  the  former  case  the  iron 
boxes  which  cover  them  are  more  subject  to  injury,  and 
we  find  them  sometimes  filled  with  dirt  or  sludge  from 
the  road.  Q.  Supposingthelevels  to  be  the  same,  will  not 
the  strain  and  damage  of  pipes  and  taps,  from  the  h)'- 
draulic  jerks,  be  greater  on  the  intermittent  than  the 
constant  supply  system  ? — A.  Yes;  because  under  the  in- 
termhtent  sxstem  the  whole  pressure  of  the  works  is 
brought  to  bear  upon  one  particular  spot  with  a sudden- 
ness which  often  causes  considerable  damage  from  the 
recoil.  Under  the  constant  system,  however,  the  pres-: 
sure  will  only  vary  by  imperceptible  degrees,  and  there 
can  be  no  jerks  on  the  mains  and  pipes.  In  the 
houses  none  of  the  common  bib-taps  should  be  al- 
lowed to  be  used,  but  should  be  of  the  kind  termed 
screw-down,  as  they  are  every  way  better  adapted  for 
high  pressure,  and  do  away  with  all  recoil.” 

A. — I cannot  say  whether  2s.  a-head  of  the  population 
would  cover  all  the  expense.  That  is  a very  difficult 
question.  But  what  we  attempted  to  do  when  we  sat  as 
a committee  upon  that  question  was  to  require  the  least 
possible  amount  of  alteration  consistent  with  efficiency 
of  service,  and  to  provide  that  fittings  should  not  be 
altered  at  all  for  the  constant  service  except  where  it 
would  be  necessary  to  do  so  in  order  to  prevent  constant 
waste.  We  came  to  the  conclusion  that  a waste-pipe 
should  in  each  case  be  placed  in  such  a position  that 
waste  could  be  readily  detected  ; and,  if  possible,  so  that 
the  inspectors  of  the  water  companies,  as  they  passed 
the  houses,  might  hear  a dribble  going  on.  That 
would  overcome  the  only  difficulty  of  constant  supply. 
The  companies  would  prefer  it,  and  I dare  say  they 
I would  save  thirteen  out  of  thirty-three  gallons  per 
head  per  day  of  the  population,  if  only  this  matter  of 
the  waste-pipe  were  properly  attended  to. 

Q.— In  your  report  on  the  sectional  water  supply  of 
I the  eastern  part  of  the  metropolis  you  state,  as  the  result 
of  your  examination,  that  you  found  there,  or  it  was 
found,  that  about  23  per  cent,  of  one  of  the  worst  dis- 
ir  tricts  would  require  alteration  ? 

[,  A. — I made  many  other  examinations  of  many  other 

I parts  of  the  metropolis,  particularly  the  Southwark  and 
li  Vauxh  ill  Company’s  districts.  I stated  in  my  report  of 
j|  the  27ih  of  May,  1867,  with  regard  to  the  district  sup- 
;■  plied  hy  the  East  London  Water  Works  Company,  that 
on  the  last  complete  examination  in  1866,  the  proportion 
I out  of  ord^r  in  regard  to  the  condition  of  the  fittings 

J was,  on  the  average,  23.89  per  cent.,  and  that  in  many 

of  these  cases  the  state  of  affairs  was  so  bad  as  to  justify 
the  extreme  penalty  of  cutting  off  the  water,  but  the 


penalty  was  only  resorted  to  in  twelve  cases  in  a year 
when  the  landlords  refused  to  execute  repairs. 

Q. — In  the  returns  presrnttd  to  you,  as  one  of  the 
commissioners,  it  appeared  that  none  of  the  companies 
but  one  had  really  thought  of  making  a particular  exa- 
mination, but  the  requirements  for  every  house  were 
upon  assumption  only.  One  company,  however,  did 
m ake  a particular  inqui ry— that  was  the  West  M idd lest  x ; 
and  that  particular  inquirjq  stating  it  in  round  numbers, 
resulted  in  the  fact  that  out  of  44,000  houses  there  were 
about  11  that  were  found  to  be  defective. 

A. — I have  no  doubt  that  was  so. 

Q. — It  is  stated  that  the  expense  of  remedying  those 
defects  would  be  from  3s.  to  6s.  That  being  so,  in 
the  case  of  the  eastern  part  of  the  metropolis,  would  not 
an  average  of  2s.  per  head  of  the  population  cover  those 
defects  which  were  found  to  be,  as  it  were,  in  23  per 
cent,  of  the  population  ? 

A. — It  might  do  so,  but  I believe  that  no  one  can  give- 
that  information  very  accurately.  Whatever  any  one 
may  say  upon  the  subject,  it  is  still  in  the  nature  of  a 
guess. 

Q. — Mr.  Rawlinson  expresses  his  opinion  that  pro- 
bably 2s.  per  head  of  the  population  may  be  deemed 
tolerably  fair. 

A. — I think  it  quite  possible,  but  I never  like  to  give 
an  estimate  unless  I have  very  accurate  means  of  doing 
so.  The  population  of  the  metropolis  is  very  closely 
packed  in  many  parts,  and  a very  moderate  amount  of 
expense  is  necessary  for  cases  where  you  have  not  got 
complicated  arrangements,  and  the  constant  supply 
might  be  given  more  cheaply  probably  than  the  inter- 
mittent supply  is  given  at  this  moment.  If  you  have 
got  good  fittings  you  want  no  large  cisterns.  A tap 
direct  from  the  main  is  all  that  you  want,  not  only 
in  the  City  of  London,  but  in  other  parts,  for  drinking 
purposes.  I think  where  you  go  down  to  the  lowest 
classes,  and  where  you  cannot  trust  people  with  brass 
taps  in  their  houses — as  you  cannot  in  some  cases — the 
best  mode  of  supplying  them  would  be  by  a waste  pre- 
venter in  the  court  outside  the  houses  altogether,  to 
which  nine  or  ten  houses  might  resort.  Then  they 
would  get  the  water  clear  and  fresh  from  the  main,  just 
as  they  want  it,  and  there  would  be  no  chance  of  the 
fittings  being  out  of  order. 

Q. — It  has  been  stated  to  us  that  in  twenty  instances  in 
the  towns  where  the  constant  supply  has  been  put  on,  a 
reduction  below  twenty  gallons  a-head  has  been  effected, 
simply  upon  the  system  of  direct  introduction  into  the 
houses. 

A.- — The  waste  that  goes  on  now  in  many  parts  of 
London  is  abominable.  I have  myself  seen  constantly, 
that  as  long  as  the  water  is  turned  on  it  runs  away — 
there  is  nothing  to  prevent  it.  That  is  in  the  case  of 
intermittent  supply. 

Q. — Under  an  examination  by  the  General  Board  of 
Health,  the  amount  of  waste  was  determined  by  gauging 
the  sewers  on  a dry  day  when  the  water  was  on  and  on 
a dry  day  when  the  water  was  off.  At  that  time  it 
appeared  that  three-fifths  of  the  water  was  pumped  to 
waste. 

A. — Many  people  use  very  little  water  for  legitimate 
purposes  ; they  do  not  use  enough.  They  use  very 
little  for  washing,  and  not  much  for  drinking  and 
cooking. 

Q. — Twenty  gallons  per  head  of  the  population  would 
be,  in  a house  of  five  persons,  100  gallons.  In  the  best 
houses  you  do  not  use  so  much? 

A. — Nothing  like  it,  unless  in  the  case  of  baths,  and 
even  20  gallons  may  be  deemed  to  be  an  excess.  In 
the  lower  class  of  houses  I do  not  believe  they  use  above 
six  or  seven  gallons  per  head  per  day  for  any  useful 
purpose. 

Q. — It  is  stated  that  the  most  intense  opposition  to  this 
measure  comes  from  the  small  owners,  who  will  be  sub- 
jected to  much  outlay  consequent  upon  bringing  in  a 
plumber  to  do  the  work. 
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A. — That  is  quite  true.  You  mean  opposition  to  the 
regulations  which  were  drawn  by  the  Committee,  of 
which  I was  a member.  I can  quite  understand  that 
there  should  be  some  opposiiion  of  that  description,  and 
all  the  more  so,  because  in  going  round  a distiii;tl  have 
fouml,  over  and  over  again,  that  where  people  have  com- 
plained of  the  water  compiiiies,  those  very  complainants 
have  bet-n  themselves  very  seriously  to  blame  in  not 
having  the  fittings  in  their  housi-s  in  proper  order. 

Q. — If  a measure  can  be  proposed  which  will  enable 
the  hftings  to  he  put  on  at  the  puhlio  charge,  without 
charging-  the  occupiers  or  owners  anything,  that  may  be 
expi  cte  i to  remove  the  oppositi(jn  ‘i 

A. — It  would  be  a lery  beneficial  measure,  no  doubt, 
to  poor  owners — not  that  the  poorest  class  of  hous' s are 
always  in  the  hands  of  poor  owners,  'they  are  very 
ofti  n owned  hy  people  who  are  very  well  off,  but  -w'ho 
will  not  spend  any  money  on  their  [iroperty. 

Q. — It  is  stated  that  in  the  East  of  London  a great 
many'  of  the  lower  class  of  tenements  are  very'  largely 
hell  by'  those  people  who  gain  a living  by'  making  the 
direct  colh-ction  of  the  rents. 

A — No  doubt  that  is  so  to  some  extent.  You  have 
got  to  contend  also  against  the  of  people. 

U|ion  economical  grounds  ihe  introduction  of  the  con- 
stmt  supply'  is  no  doubt  to  he  desired  as  a matter 
of  avoiding  waste,  and  as  a matter  of  health  to  a great 
mass  of  the  population. 

Q. — Have  you  dircted  your  attention  especially  to 
the  question  of  prevention  of  fires  ? 

A. — In  some  of  my  inquiries  1 have  found  it  stated  that 
water  could  not  he  obtained  in  cases  of  fire,  and  there 
was  a good  deal  of  truth  in  those  allegations.  For  want 
o)  the  water  being  constantly  in  the  mains,  it  could  not 
1 e obtained  when  wanted.  In  order  to  provide  against 
fire  lliere  is  more  than  the  water  wanted.  There  is 
the  means  of  drawing  it,  and  that  is  much  required  in  a 
great  part  of  Landon.  You  want  stand-pipes  in  difi'erent 
pans  of  London  to  enable  the  hose  to  be  fixed  on  at 
onei-,  and  the  water  to  he  supplied  readily'  in  case  of  lire. 
It  riiav  be  taken  as  an  acknowledged  i'act  that  if  you 
can  only'  get  at  a fire  very  quickly  and  begin  to  pour 
water  on  a small  fire  before  it  becomes  a large  one,  that 
is  1 he  best  way  of  avoiiiing  conflagrations. 

Q. — In  the  city  of  London  trials  have  been  made  of  tlm 
use  of  the  jet  for  washing  the  streets,  as  in  Paris.  Would 
iv  not  he  one  great  advantage  of  such  a method  of  cleans- 
i ig  which,  on  previous  trial  works  by'  direction  of  the 
Board  of  Health,  was  found  to  be  cheaper  as  well  as 
more  complete  than  cleansing  by'  the  broom,  that  it 
must  ensure  an  apparatus  in  constant  use  that  would 
bo  in  constant  readiness  in  case  of  tire  r 

A — It  w(mld  he  a very  great  adv'antage,  and  if  you 
Could  ilev'ise  a means  of  watering  the  streets  by' staud- 
pijie.';,  so  much  the  better. 

Q- — Are  y on  not  of  opjinion  that  the  supply  of  water  to 
till'  ineliopulis  ought  to  be  put  under  a unity  of  manage- 
ment and  on  ,'i  public  footing  ? 

A. — There  is  enormous  difficulty  in  getting  things  done 
projieily  when  you  are  in  the  hands  of  eight  or  nine 
Companies.  If  I had  my  way',  I would  put  the  gas  and 
wall  r supply' of  the  metropolis  under  a commission.  1 
wouhl  have  certain  pieople  appointed  with  nothing  else 
to  lio  hut  to  regulate  the  supply  of  water  and  gas  to  the 
rnetiopiilis.  It  ought  to  be  a special  .service.  Even  if  you 
dill  null  ]iut  it  under  a public  body-,  hut  combined  all  the 
nine  C'inqianiesinto  one  under  proper  conirol,  withsorne- 
Ijoily  lo  look  alter  Ihem,  that  of  itself  would  he  an  enor- 
rriims  advantage.  It  would  save  a great  deal  of  expense, 
ami  by  eornliiiiing  the  mains,  irr  case  of  an  accident  to  one, 
you  VM-uld  have  others  to  fall  back  upon.  'I'hey  wouhl 
riot  want  to  ihrplicate  their  engine-power  as  they  do,  and 
with  a united  concern  they  would  give  a very'  rnucli 
111  til  r water  supply  to  the  metropolis,  and  be  alway  s ready 
in  c:  Si  of  etmigency,  and  do  it  more  economically. 

Q-- — An  ixterided  service  being  needed  for  public 
puii  ■osi  B,  such  as  street- watering,  street" washing,  and  the 


complete  arrangements  for  fire-prevention  at  the  cost  of 
the  service,  instead  of  for  a trading  profit,  can  those 
objects  he  obtained  economically,  and  appareritly  under 
I he  existing  conditions  under  which  every  extension  is  a 
matter  of  conflict  in  all  the  eight  seetiims?  In  the 
city  of  London  the  trading  company'  charge  6d.  per 
thousand  cubic  feet  for  street  watering ; elsewhere  Is. 
a thousand  cubic  feet  is  charged,  whilst  as  a service 
the  expi-nse  would  he  under  a halfpenny'  per  thousand 
gallons  ? 

A. — Aes,  public  bodies  would  not  be  obliged  to  be  so 
ecoriomiral  ot  water  as  they  are  now,  and  therefore  the 
water  sei  vice  ot  the  metropilis  would  he  more  efficiently 
pcriorriicd.  I see  no  difficulty,  in  an  administrative 
(joint  of  view,  in  getting  the  eight  sections  together 
under  a good,  trustworthy,  and  competent  authority'. 
I think  the  difiiciilty'  is  rather  in  getting  efficient 
service  with  so  many  companies.  I do  not  tliiuk  there 
would  he  any  practical  difficulty'  about  it  if  it.  were  done 
in  a business-like  and  jixoper  spirit,  and  I think  it 
would  be  to  the  advantage  of  all  parties.  It  would 
benefit  everybody — companies,  shareliolders,  and  the 
public. 

Q- — The  terms  which  are  stated  to  be  applicable 
ore  that  the  shareholders  should  be  jiaii!  their  existing 
dividend,  officers  their  compensation,  and  to  put  it  under 
a public  trust  ? 

A. — That  is  one  way  of  doing  it.  I do  not  know  that 
it  is  necessary  to  go  into  the  details  as  to  how  it  should 
be  done,  hut  I think  there  would  he  no  difficulty'  in 
working  it  out. 

Q. — Then  we  take  your  general  conclusion  to  he,  from 
your  experience  and  observation,  that  you  have  no  doubt 
Ilf  the  expediency  and  of  the  practicability,  .-.nd  of  the 
urgency'  as  regards  public  security',  of  pulling  the  whole 
sy  stem  of  sujiply  under  unity  of  management  and  on  a 
public  footing  f 

A. — None  whatever. 


ANNUAL  INTEENATIONAL  EXHIBITIONS. 


The  number  of  visitors  admitted  to  the  Exhibition  for 
the  week  ending  Saturday,  Apiil  19,  was  as  follows: — 
Season  tickets,  2163;  on  payment  of  2s.  Cd.,  1357;  on 
payment  of  Is.,  24,ti38  ; total,  28,148. 


This  -w'eek  fh'’  numbers  of  visitors  were,  on  Monday, 
season  tickets,  246 : on  payment  of  Is.,  2,863  ; total  3,099; 
on  Tuesday,  seasnn  tickets,  2U3;  on  payment  of  Is.,  3,357; 
total,  3,560  ; on  Wednesday',  season  tickets,  366  ; on  pay- 
ment of  2s.  Gd.,  1,344;  total,  1,700. 


The  Lancet,  commenting ' on  the  display'  of  surgical 
instjunients,  says  the  Exhibition  contains  a display  of 
singical  instruments  and  appliances  which  cannot  fail 
to  he  highly'  interesting  to  the  medical  profession. 
Ihe  instruimnts  are  arranged  in  the  “West  Theatre,” 
whicli  is  on  the  balcony  floor  of  the  Alheit-hall,  a little 
to  the  west  of  the  royal  entrance,  and  the  whole  of 
the  theatre  is  devoti  d to  them.  At  one  time  there  was, 
it  will  be  remembered,  some  difficulty  with  the  principal 
makers,  who  objected  to  the  power  of  rejection  placed 
in  the  hands  of  the  Committee.  It  was  exjilained, 
however,  that  this  pow'er  was  absolutely  necessary,  to 
prevent  the  admission  of  improper  objects,  and  that  it 
would  be  practically  a dead  letter  in  the  case  of  makers 
ot  repute,  whose  applications  for  space  w'ould  he  granted 
as  a matter  of  course.  This  explanation  was  accepted 
a.s  satisfactory'  by  the  trade  in  general,  but  amongst 
London  makeis  Messrs.  Weiss  and  Soir,  and  Coxeter, 
have  held  aloof,  and  are  entirely' unrepri  sented.  Messrs. 
Arnold  applied  for  space,  but  the  case  aUolted  to  them 


JOURNAL  OF  THE  SOCIETY  Oi"  ARTS,  April  25,  1873. 


4-25 


1 

i 

I 

1 


•was  still  empty  on  Saturday.  Of  Burgical  instruments 
proper,  tlie  cliief  trade  exhibitors,  taking  them  in 
alphabetical  order,  are  Blaise  and  Co.,  Evans  and 
Wormall,  Hawksley,  Krohne  and  Sesemann,  Lynch 
and  Co.,  Matthews  Brothers,  Mayer  and  Meltzer  and 
Salt  and  Son.  all  of  whom  have  cases  replete  with  ex- 
amples of  the  highest  skill  and  the  most  finished 
workmanship,  alike  in  instruments  for  daily  use  and 
in  those  manufactured  to  meet  the  special  needs  of 
particular  operators.  Messrs.  Blaise,  and  Evans  and 
Wormall,  also  exhibit  cases  of  old  and  obsolete  instru- 
ments, and  sindlar  collections  have  been  lent  by  the 
Eoyal  College  of  Physicians,  the  Royal  College  of 
Surgeons,  the  Rnyal  Medical  and  Chiriirgical  Society, 
the  Royal  TJniver.-ity  of  Berlin,  University  College,  and 
by  her  Majesty’s  Commissioners  who  have  employed 
Signor  Alessandro  Castell  mi,  of  Rome,  the  well-known 
art  jeweller,  to  make  facsimile  reproductions  of  the 
instruments  discovered  at  Pompeii,  including  the 
famous  speculum  vaginm.  Signor  Castellani  has  added 
to  his  copies  a collection  of  old  surgical  instruments 
made  by  himself  in  his  exploration.s  among  remote  and 
ancient  Italian  villages.  Mr.  White  Cooper  lemls 
Heister’s  “ General  System  of  S\irgcry  Dr.  Hall 
Davis  “ a collection  of  obstetrical  instruments  which 
belonged  to  the  late  Professor  D.  Davis  Mr.  Charles 
Hawkins,  “instruments  for  the  removal  of  stones  from 
the  bladiler  without  cutting;’’  Mr.  Prescott  Hewett, 
“instruments  for  lithotrity  Dr.  Morell  Mackenzie, 
instruments  for  examining  and  treating  diseases  of  the 
throat,  including  the  original  laryngoscopes  of  Babington 
and  Avery;’’  !Sr  Anthony  de  Rothschild,  “a  circum- 
cision-knife of  the  fourteenth  century ;”  and  Mr.  T. 
Wormahl,  “ surgical  instruments  for  lithotomy  whi<'h 
belonged  to  the  late  John  Abernethy.”  These  in- 
dividual contributions  are  mostly  of  historic  interest ; 
but  the  absence  of  Messrs.  Weiss  from  the  exhibition 
has  induced  several  members  of  the  profession  them- 
selves to  exhibit  instruments  which  Messrs.  Weiss  have 
made  for  thetr’,  and  which  would  have  been  more  fitly 
shown  by  the  firm.  Among  this  numbet  m,ay  he 
placed  Dr.  Allen,  Mr.  Green  way,  Mr.  Charles  Hunter, 
with  perhaps  a few  more.  We  have  no  space  in  which 
to  dwell  upon  the  huge  size  and  uncouth  forms  of  some 
of  the  instruments  of  antiquity,  or  even  to  express 
compassion  fur  those  upon  whom  they  were  applied. 
It  is  sufficient  to  say  that  the  contrast  between  ancient 
and  modern  instruments  is  at  once  pleasing  and  in- 
structive ; and  that  many  of  the  latter  seetn  to  arrive  at 
something  very  near  mechanical  perfection. 

The  following  circular  has  been  i.ssued  by  the  Council 
of  the  Royal  Horticultural  Society,  on  its  own  authority  ■ 
— “ The  Council  beg  to  inform  the  Fellows  generally 
that  it  has  entered  into  the  following  temporary  arrange- 
ment, fur  this  year  only,  with  the  Exhibition  Commis- 
sioners. The  Coum-il  wish  the  Fellows  to  bear  in  mind 
that  it  has  been  much  hampered  in  making  the  following 
arrangement  by  engagements  previously  entered  into  b}* 
the  Commissioners  with  other  persons  for  the  use  of  the 
arcades  and  upiier  story  of  the  quadrants.  Arrangement 
for  187^ — The  Fellows  and  their  friends  to  retain  the 
private  enjoyment  of  the  gardens  and  conservatory.  The 
Exhibitfon  visitors  not  to  enter  without  the  usual  pay- 
ment of  the  day.  The  Lower  Quadrant  Arcades  to  he 
for  the  Fellows  and  their  friends  rinly.  The  Upper 
Story  of  Quadrant  Arcades,  with  a communication 
across  the  back  of  the  conservatory,  will  be  entirely 
fenced  off  for  the  Exhibition  visitors.  The  Com- 
missioners to  open  forthwith,  at  their  own  expense,  a new 
entrance  for  the  society  at  the  south-west  side,  and  to 
allow  the  society  to  use,  without  payment,  until  the  1st 
April,  1871.  the  north-western  and  north-eastern  en- 
trances in  Prince’s-gate  anil  Queen’s-gate  respective!}’. 
The  society  to  permit  the  Exhibition  visitors  until  1st 
Kovember,  1873,  a passage  way  across  the  gardens,  so  as 
not  to  interfere  with  the  privacy  and  freedom  of  the 


Fellows  and  their  friends.  The  Fellows  and  their  friends 
and  debenture-holders  to  have  a joint  right  with  the 
Exhibition  visitors  of  using  the  ceniral  arcades.  The 
Commissioners  to  pay  £l,ii00  in  cash  before  November, 
1873,  to  the  RoyalHorticultural  Society. — Byorderof  the 
Council,  W.  A.  Lixdsay,  Secretary. — South  Kensington, 
10th  April,  1873.  Although  the  outlines  of  an  agree- 
ment were  arianged,  we  have  reason  to  believe  that  the 
“ agreement”  is  still  in  the  hands  of  the  lawyers  of  both 
sides. 


EXHIBITIONS. 

« 

VIENNA  EXHIBITION. 

The  Engineer  has  the  following  : — “ In  confirmation 
of  what  we  lately  stated  as  to  the  probability  that  this 
Exhibition  will  be  only  formally  opened  on  the  1st 
of  May  next,  we  now  understand  that  the  machinery 
dep  irtment  will  have  to  be  closed  for  at  least  a short 
time  after  the  opening.  A great  part  of  the  machinery 
has  not  yet  been  even  unloaded.  It  is  possible  that 
even  other  departments  may  not  be  completed  in  due 
time.”  In  contradiction  to  the  above,  the  Eastern 
Budget  says  : — “ An  absurd  report  has  been  circulated 
in  Vienna  to  the  effect  that  so  much  still  remains  to  he 
done  in  the  Exhibition  that  the  opening  on  the  1st  of 
May  will  bo  only  a formal  one,  and  that  the  building 
will  then  be  again  closed  for  some  time  to  the  public 
until  the  internal  arrangements  are  completed.  We  are 
enabled  to  state  that  there  is  not  the  smallest  foundation 
for  that  rumour.  There  is  every  reason  to  believe  that 
everything  will  be  ready  by  the  end  of  this  month,  and 
it  is  certain  that  after  the  1st  of  May  the  public  will  be 
admitted  without  interruption.”  We  understand  that 
the  latter  statement  is  the  correct  one. 

* The  Vienna  correspondent  of  the  Patrie  says  the 
quickest  route  from  Paris  to  Vienna  is  by  the  Eastern 
Railway,  and  the  most  suitable  train  is  the  8'3.5  p.m. 
The  traveller  does  not  need  to  change  carriages  till  ho 
reaches  Vienna.  He  arrives  at  Avricourt,  on  the 
French  frontier,  at  six  a.m.,  and  there  is  then  time  for  a 
light  breakfast.  At  nine  Strasburg  is  reached,  and  there 
is  a stoppage  of  an  hour  and  a-half — the  only  serious 
delay  on  the  journey — so  that  dinner  must  be  taken  in 
the  carriage.  Siembach,  on  the  Austrian  frontier,  is 
i attained  at  one  o’clock  next  morning,  and  at  half-past 
nine  the  traveller  arrives  at  his  destination,  having  made 
■ a journey  of  fourteen  hundred  kilometres  in  thirty  five 
; hours,  and  traversed  France,  Prussia,  the  Grand  Duchy 
of  Baden,  Bavaria,  Wurtemburg,  and  a part  of  Austria. 

Messrs.  Thomas  Cook  and  Son  have  received  the 
official  announcement  by  telegram  from  Vienna  that  the 
season  tickets  for  gentlemen  will  be  100  liorins,  and  for 
ladirs  50  florins,  giving  admission  to  the  opening  cere- 
monies and  the  distribution  of  prizes.  Admission  on  the 
opening  day  will  be  25  florins  ; admission  daily  will  be 
one  florin.  On  Sundays  half-weekly  tickets  will  be 
admitted  at  a charge  of  five  florins  each. 

A correspondent  of  the  Daily  News  writes  : — As  far  as 
the  Exhibition  is  concerned  all  is  chaos,  and  everything 
a month  or  weeks  six  behindhand.  The  English  depart- 
ment is  the  most  forward  ; but  with  the  exception  of 
some  agricultural  machines,  and  the  fitting  up  of  sundry 
exhibitors’  stalls  in  progress,  nothing  is  advanced. 
Goods  sent  from  England  by  fast  trains  six  weeks  since 
have  not  come  to  hand.  Many  of  the  exhibitors  from 
England  are  here  with  their  skilled  artisans,  but  they 
are  idle  for  want  of  their  goods.  The  Agricultural  De- 
partment has  a few  implements  and  steam  engines  in  it. 
Packing  cases  are  there  by  the  thousand,  but  labour  is 
scarce,  and  those  who  have  taken  the  precaution  to 
import  their  own  assistants  have  done  wisely.  They 
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■will  soon  make  up  for  lost  time  when  their  consignments 
coirie  forward.  In  the  other  departments  of  the  Exhibi- 
tion less  progress  has  been  male;  atiout  a thousand 
English  workmen  would  put  the  whole  pi  ice  to  rights  in 
ten  days.  In  the  groun  Is  surrounling  the  “Palace” 
the  flower-beds  are  only  being  stumped  out.  The  turf, 
which  has  been  in  readine.ss  for  latingdowu  weeks  since, 
is  still  coiled  up,  dr-y  and  dead,  and,  with  the  exception 
of  Some  dozens  of  fir  and  box  trees,  and  some  withered 
lilac  trees,  which  have  not  even  yet  bn  Ided,  owing  to 
their  being  so  long  out  of  the  ground,  the  intended 
plantations  are  in  a very  [litiatde  state.  The  hotels, 
which  are  very  large  an  I really  good,  are  by  no  means 
crowded.  The  cost  of  living  here  may  be  set  down  at 
about  20s.  a-day,  and  I am  informed  that  as  soon  as  the 
Exhibition  opens  it  will  hi-  at  least  dOs.  I believe  that 
Mr.  Gaze  and  Mr.  Cook,  the  t'turist  agents  in  Lmdon, 
are  doing  their  best  to  accommodate  all  their  clients 
here.  As  a rule,  most  of  the  pack  iges  which  have  arrived 
at  the  Exhibition  appear  in  good  condition,  but  I regret 
to  say  that  some  of  the  earthenware  goods  from  our 
British  possessions  in  India  have  eome  to  grief.  All  the 
regimental  bands  in  garrison  'icre  will  take  part  in  the 
opening  ceromony.  The  Austrian  Hy’mn  will  he  sung 
fir.st,  and  afterwards  the  other  national  hvmns  of  the 
exhibiting  countries.  'I'he  E np‘  ror  and  E upress  will 
visit  some  of  the  principal  dep  irtments  alter  the  opening. 
Tfie  Krupp  guns  are  here;  the  largest  is  21  feet  long, 
and  weighs  about  30  tons,  the  ball  UOUlbs.,  and  calibre  12 
inches  diameter. 

Mr.  Thomas  Jacob,  one  of  the  workmen  appointed  to 
retiort  upon  cabinet  work  at  tlie  Paris  Exhibition,  and 
to  whom  the  (Society’s  Sdver  Medal  and  a prize  of  £60 
was  awarded  for  an  inlaid  loo  table,  Ins  just  completed 
a small  inlaid  table,  of  flue  and  elaliorite  workmanship, 
for  the  Vienna  Exhibition  in  amhovna,  ivory,  and 
various  natural-coloured  w’ouds,  v^hich  is  lik'  ly  to  compare 
favourably  with  any  other  work  in  the  cabinet  depart- 
iiiciit.  The  table  is  of  considerable  beauty,  and  is  a 
satisbictory  evidence  ot  the  good  results  ettbeted  by  the 
ell’ortsof  the  iSociety  to  cncourige  fine-art  workmanship. 


THE  PURCHASE  OF  RAILWAYS  BY  THE 
til  ATE,  PROVIDlNt;  A LARGE  ANB  EFFICIFNT 
AltMY  OP  RESERVE,  WITH  GREAT  REBDC- 
TiOxX  OF  XAXATlOxX. 

By  David  Ker. 

The  purchase  of  the  railways  by  the  State  has  been  a 
subject  more  or  less  mooted  from  the  great  starting-point 
of  the  system — viz.,  in  1846 — to  the  jiresent  time,  and  it 
is  now  two  years  since  1 iirst  beg  n to  introduce  my 
pi’oposal  to  members  of  both  Houses  of  Parliament. 

It  was  during  the  prend*  rshipof  the  lateaiid  lamented 
Sir  Robert  Peel  that,  iu  granting  all  succeeding  acts,  it 
was  proviiled,  in  case  the  Slate  desired  to  take  possession 
ot  ttie  railways,  power  was  reserved  for  them  to  do  so. 
Thus,  even  at  this  early  p'  li  d.  it  was  almost  a recognised 
necessity,  and  it  has  been  a great  loss  to  the.  country  at 
large  that  the  State  did  not  take  jinssession;  for  had  it 
done  so,  the  rail  ways  never  eoiill  have  cost  more — pro- 
baldy  It  ss — and  at  this  moment  we.  might  have  been 
fi'ceil  of  nearly  all  our  national  debt.  The  golden  oppor- 
tunity was,  however,  let  slip;  yet  there  is  time  evi-n 
now  to  heiielit  considerably  by  the  purchase,  of  these 
truly  national  undeitakings. 

1 will,  then,  with  your  permission,  first  draw  your 
atti  ntion  to  the  piesent  syslem,  with  its  disadvantages, 
placing  in  contrast  the  advantages  that  would  accrue  to 
the  tmblic  from  the  luirchase  by  Government ; arnl  I 
think  all  nuist  admit  the  .State  could  give  greatci 
f 'cilities,  combined  with  safety,  better  accominodation, 
and  I'heaper  fares;  and  in  proving  this,  if  you  will  kindlt 
follow  me  over  some  of  the  existing  lines,  you  will  see — 
Fiisi,lhe  Lonilon  and  North- Wi  sb  rn  eompeting  with 
the  Great  Western;  then  the  Great  Western,  Midland, 


and  London  and  North-AVestern  against  eech  oth'r;  th» 
Midland  to  be  coin|)eling  with  the  Great  N"rlli"rri  ; the 
Great  Western  with  the  London  and  South  AV.  stern; 
and  the  London,  Chatham,  and  Dover  with  the  South 
Eastern,  &c.  Etch  and  all  of  these  are  doing  their 
utmost  to  get  the  traffic  the  one  from  the  other;  the 
eonsequence  is,  the  trains  are  run  in  duplicate  and 
triplicate,  twice  and  thrice  a d ly,  at  about  the  same  hours 
for  the  s ime  termini,  so  as  not  to  allow  the  slightest 
advantage  to  be  gained  by  their  opponents.  And  it  has 
even  been  proposed  that  greater  powers  shall  be  given 
t')  railways  generally,  so  that  any  company  choosing  to 
run  throwjh  trains  over  their  neighbour’s  lines,  on 
paying,  of  course,  the  usual  mileage,  shall  be  at  liberty 
to  do  so. 

It  is  self-evident  such  a result  must  not  only  increase  the 
liability  to  accidents,  but,  if  carried  out,  to  a sure  and 
certain  diminution  of  the  divideinls;  for  it  is  ch  ar  these 
increased  f u-ilities  would  only  stimulate  the  railway  com- 
panies to  rival  their  competitors,  and  so  they  would 
exercise  the  running  powers;  and  where  one  train 
suffices  now,  in  all  probability  two  would  be  required, 
with  fir  greater  chances  of  collision. on  account  of  the 
increased  number  of  special  trains  ; as  no  doubt  the  com- 
panies on  the  north  side  of  the  Thames  would  very  much 
like  to  l un  throur/h  trains  to  the  end  of  the  southern  and 
w'estern  termini,  arnl  the  lines  on  the  soiuh  .'•ide  would 
libewise  compete  with  their  ueighbouis  by  running  trains 
through  to  tire  north.  Now  consider  for  a moment  the 
disfances  the  rnajoiity  of  these  trains  have  to  travel 
before  reaching  London,  and  is  it  at  all  iibcly  the  railway 
compatiirs.  were  ihe  tliroueh  trains  if  late,  would 
detiiin  their- regnl  ir  local  trains  for  the  arrival  of  the 
through  fi'orn  a foreign  company?  Certainly  not.  So, 
on  the  arrival  of  the  late  tluoirgh,  a special  would  he 
required  for  the  conveyance  of  the  pa.-..senger.s  in  it; 
hence  a vast  inci-eise  in  the  number  of  sp'  cials.  at  the 
cost  of  the  shareholders,  and  with  increased  danger. 
How  iliffe.reiit,  however,  would  it  be  under  one  manage- 
ment. Then  there  would  he  no  competition;  ami  the 
advantage  of  travelling  fromnoith  to  Soulh.  arnl  vice 
rci  su.  w'ould  be  greatly  esteemed  as  onl\  the  joiirin-y  or 
continuation  of  one  management,  withour.  the  fear  and 
prospect  of  hi  itig  late  fur  an  opposition  company’s  train. 

Now,  if  this  holds  gooil  with  passcng.  is  how  much 
more  so  in  re.spect  of  the  luggage;  these  and  the  coal 
trains  are  running  ilav  and  night,  mixed  in  and  out 
with  the  p'isseiiger  trains,  stopiiing  In  re,  sbuntiiig  into 
a siding  there,  for  the  purpose  of  allowing  the  p .ssenger 
tr.iins  to  pass  And  now  let  me  beg  \ our  altenlion  for 
a moment  to  the  signalmen,  v ith  this  incr.  a.se  of  work 
and  strange  company’s  ti-  ins  ; men  entriisti  d with  the 
lives,  you  ni.y  say,  of  the  passengers;  and  hear 
in  mind  the  long  hours  they  are  at  )uesent  on  duty 
to  attend  to  this  r.  sponsible  work,  and  yet  tbe.se  men 
are  expect' d to  coiidm  t the  signals  witlr  ml,  arcid.-nts, 
from  year’s  end  to  year’s  end,  for  ten,  aye.  for  twenty 
years;  imagine  the  numbei- of  solitary  hours  the\  have 
to  pass,  with  but  ihe  one  thought  of  their  work,  trains 
ILirig  hiiher  and  thither,  up  and  down,  some  before, 
some  behind  time.  I would  ajipeal  to  all,  is  there 
a single  being  who  could  undertake  to  act  throughout 
his  whole  life,  no  matter  in  what  cipaciiy,  without 
making  a single  mistake,  aye.  even  for  one  year?  Not 
one,  and  yet  the.se  nieii,  confined  in  a solitary  box,  are 
expected  to  do  so.  I say  it  is  wonderful  Itow  few  the 
accidents  are,  considering  the  im  ntal  anxieti  ami  mono- 
tonous strain  on  the  brain  ; with  nothing  but.  the  one 
thought  ever  before  them.  Men’s  minds  will  w.imier — 
they  cannot  help  it;  and  yet  let  the  unliutun  de  man, 
after  perhaps  some  twetity  yetirs’  service,  (ail  but  once, 
and  he  is  a criminal.  Of  coutse  coni]ianies  like  to  get 
■IS  rnucli  work  out  of  a man  as  they  can.  tin  so  does  the 
State  for  that  matter,  with  this  gre.t  ditfiienee.  the 
State  would  not  have  to  provi  :e  a liividemi,  ami  it  could 
afford  to  make  the  duties  of  this  c.las,s  ot  offii-cr.s,  and 
indeed  all  where  it  was  necessary,  alterualiug ; and  I 
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should  suy  a siifnalman  ought  never  to  he  on  duty  more 
than  four  hours  at,  one  time  whi're  the  tnins  are  nume- 
rous. and  not  more  than  eia:ht  hours  a day  altogether. 

Let  us  now,  however,  examine  the  other  side,  [t’the 
railways  were  in  possession  of  the  State  I would  suggest 
an  arrangement  somewhat  after  the  following,  and  hy 
this  arrangement  I do  not  doubt  the  public  would  be 
greatly  benefited  : — 

The  main  line  of  the  present  Great  Northern  Rail  way- 
runs  almost  str  light  to  Edinburgh;  therefore  this  sime 
line,  and  a, 11  east  of  it,  and  on  to  Inverness,  &c.,  should  be 
worked  as  Ah.  1 District. 

The  Second  District  might  well  he  represented  hy  the 
present  “Midland”  main  line,  and  all  east  of  it  to  the 
main  line  of  the  yiresent  Great  Northern  Railway,  in- 
cluding the  Ijoeds  district,  thence  to  Manchester,  on  to 
Carlisle  and  Glasgow,  and  from  this  port  conveying  all 
the  traffic  for  the  Noith  of  Ireland  down  as  far  as 
Drogheda. 

Titc  Third  District  would  he  the  present  London  and 
North- Wc, stern  to  Birmingham,  Shrewsbury,  on  to 
Chester,  Liverpool,  and  all  north  and  east  of  it  to  the 
lltidland,  or  Second  Di.strict,  convoying  all  traffic  "from 
England  to  Ireland  for  Dublin,  up  as  far  as  Drogheda, 
accros.s  the  country  to  the  west,  down  to  the  south  as  far 
as  Cirlow  and  L’merick  Junction.  This  district  wouM 
have  two  ports,  Holyhead  for  passengers,  and  Liverpool 
for  goods. 

The  Fourth  District. — The  present  Great  Western 
Railway  and  all  north  of  it  to  the  London  and  North- 
Western,  or  riiird  Di.strict,  the  smith  of  Wales  on  to 
Milford  and  I’emhroke,  and  on  to  Bristol,  conveying  all 
traffic  from  England  for  the  south  of  Ireland  to  Water- 
ford, thence  up  to  Carlow,  over  to  Limerick  and  all  south 
of  this.  This  district  would  likewise  have  two  ports, 
viz.,  Milford  Haven  for  passengers,  and  Bristol  for 
goods. 

'J'he  Fifth  and  last  District  would  he  for  the  remainder 
of  England,  viz.,  all  south  of  the  TJi  lines  and  beyond 
Bri.-itol. 

In  considering  the  advantages  to  he  derived  from  .such 
an  arrangement,  when  the  whole  is  under  one  manage- 
ment, there  cm  be  hut  litlle  doubt  of  the  enoinious  sav- 
ing, to  be  alluded  to  hered’ter,  and  the  increased  accom- 
modation that  could  he  given  to  the  public.  First  and 
fori  imost  is  the  latter;  and  wh"rcas  now  three  companies 
are  striving  Ihr  the  Scotch  traffic,  and  running  about 
eleven  thrmuh  irains  daily  to  Ivliufmrgh  from  the  three 
comp  inies.  in  four  batches,  starting ahoutthe  same  hours, 
it  is  evident  if  the  Government  gave  six  at  different 
hours  the  pn'dic  would  be  gainers  by  two,  at  a saving  of 
five  through  triins;  thi,s  is  but  a sample  of  the  general 
opposition  svsteni — of  course  the  local  traffic,  could  he 
SO  ari'anged  as  to  suit  the  district.  The  next  is  the 
gootls  tr affi  ■.  In  L ui  Ion  alone  there  are  U|>waril.s  of 
10,001)  hor-es  an  1 v.ins.  with  effi 'es  and  iderlis  innumer- 
able, I'or  the  collection  and  delivery  of  goods  for  the 
several  conioanies.  Some  of  these  vans  go  about  full, 
some  with  half,  some  with  quarter  of  a load  ; it  must  be 
so  when  th'  I’e  are  so  many  in  opposition,  and  if  it  is  so 
with  the  vans  how  much  more  so  with  the  train.s,  when 
the  London  and  North-Western,  the  Great  Western,  the 
Great  Northern  and  the  Midland  are  all  striving  for  the 
Liveriiool  and  Birkenhead  traffic,  as  well  as  for  the 
Scot  'h  ; this  is  Imt  anot.her  .sample  of  the  rest.  Now,  if 
the  line.s  woie  in  Government  hands,  and  the  district 
arrangement  in  force,  the  whole  would  be  simplified  ; the 
trains  ivmd  i he  well  filled,  and  full  trains,  that  is,  as 
mneh  IS  an  engine  could  draw,  be  started  off  when  ready, 
redn  dug  the  number  of  trains  tVorn  the  concentration  of 
the  go  , 's,  and  every  engine  made,  to  convey  a fonnav'e 
equal  III  iis  ; o-ver;  th'-n  with  perhans  only  one  pii  k-np 
triin  f ir  th  ■ m tin  line  of  each  district,  see  what  an  im- 
men^c  saving- th.  re  would  be  ; and  I verily  believe  the 
whole  of  the  g.M)  Is  tr -ffic  from  tliis  ^■onnentrafion,  and 
the  i-lhef  ]i  .1-1  mil  of  the  c-ial  fr  .Ihe,  might  be  run  at  night, 
freeing  the  lines  of  these  dangerous  travellers  during  the 


day,  to  the  confusion  and  risk  of  the  passenger  trains,  so 
that  the  pufdic  would  be  better  served,  both  in  the  pas- 
senger and  goods  depiirtment. 

I will  now  investigate  the  terms  of  purchase.  Wh-n 
1 made  my  calculation,  more  th  m two  years  since— and 
the  amount  has  not  materially  increased  since  then,  or  if 
it  has,  the  receipts  have  increased  in  a corresponding 
ratio — I found  the  railways  had  already  cost  the  public 
some  £520  millions.  Before,  however,  I proceed  fnither, 
let  me  explain  that  as  some  lines  were  at  a pnimium, 
and  some  at  a di.scbunt,  I estimated  the  one  would  as 
nearly  balance  the  other  as  possible — that  is  to  saj-.  the 
amount  of  the  premium  to  be  paid  for  those  lines  at  a 
premium,  would  jn.st  correspond  to  the  amount  to  be 
deducted  from  tho.se  lines  at  a discount,  taking  the 
inrirket  prices  of  all,  thus,  their  quoted  market  value 
would  he  about  the  same  as  the\-  cost  in  consfiuction. 
Then  I found  by  the  Board  of  Trade  ndurns  th'it  the 
net  income  of  the  whole  of  the  railways,  available  for 
diviilend,  after  paying  all  expenses  (and  this  no  less 
thin  49  per  cent,  of  the  receipts)  amounted  to  22 
millions:  now,  if  the  State  purchased  the  railwa\s,  I 
suggested  in  a communication  1 sent  to  the  Premier 
when  I hid  the  honour  of  submitting  my  plan  for  his 
consideration  in  November  last,  that  the  Government 
should  do  so  by  the  State  making  a distinct  ami  final 
offer,  of  taking  all,  at  the  prioe.s  quoted  the  same  day  the 
oftW  is  made  known  in  the  House  of  Commons,  and 
u-iving  a bonus  of  20  per  cent,  or  whatever  they  in- 
tended. This  I considered  would  prevent  the  possibility 
of  the  mad  speculation,  to  the  ruin  of  thousan'ls,  that 
must  ensue  when  the  proposed  imrchase  became  known, 
unless  protected  hj-  some  such  final  and  decided  offer. 

The  oiiginal  capital,  then,  being  520  millions  deduct 
about  one-third  for  debentures  (174),  leaving  343  mil- 
lions as  share  capit  il.  Add  to  this  20  per  cent,  honns, 
69  millions,  and  you  have  a total  of  415  millions,  to 
be  paid  by  the  Government  for  the  share  capital ; this, 
at  4 percent,  stock,  would  amount  to  £16,000,000  for 
interest 

And  as  the  debentures  f ill  in,  issue  3 per  cent,  stock 
for  the  £174.000  000,  which  would  require  for  interest 
£4,920,000,  still  leiving  a balance  of  £480  000  to  make 
up  the  £22,000,000  net  revenue  to  the  credit  of  govern- 
ment. 

Now,  let  us  see  how  this  will  act.  Take  the  Great 
Western,  for  instance.  g\t  the  lime  I am  now  writing 
the  price  is  £125  in  the  share  list  for  every  £100  stock, 
and  paying  a dividend  of  6i  per  cent.,  on  th.^  £100, 
suliject  to  variation.  This,  then,  would  give  an  interest 
of  £6  10s.  per  annum,  as  paid  by  the  Great  Western 
Company. 

Now  take  my  proposal.  The  price  is  £125,  add  20 
per  cent  (£25),  or  a total  of  £150,  this,  at  4 per  cent, 
stock,  would  give  £6  permanent  interest,  government 
security,  or  at  a loss  of  only  one-half  per  cent.  I ]iiit  it 
to  liny  one — which  would  the  .shareholders  ol  this  railway 
yjrcfer  £150  c.a.sh,  as  against  £125,  the  present  yiiice,  if 
ihi-y  choose  to  sell  nut,  or  £6  ]>er  cent,  governinent,  as 
against  the  £6  10s.  ratlwiy  coinyiany's  interest,  suliject 
to  iluctnatiim  ? Of  course,  all  the  r.iilways  are  not  ex- 
actly like  ttiis,  but  they  approximate  .snffiricntly  to 
(iff  r inducement  enonch  for  the  shaiehol  lers  to  jn-efer 
either  selling  out  or  retaining  government  in  iiref'ei'enc.e 
to  the  railway  stock.  These  are  facts  resulting  from 
the  simple  purchase,  hut  we  must  take  into  considera- 
tion the  iinniense  Siving  that  must  ensue,  by  the  doing 
away  with  directors,  lawyers,  managers,  secretaries, 
suiiei intendents,  and  all  the  secretarial  clerks,  abolisl.ing 
the  registration  and  audit  deyvirtnient,  w ith  their  imniense 
staff  of  clerks  on  ever^-  line,  retaining  only  a number 
about  equal  to  those  at  yires.  nt  enqiloyed  in  the  clearing- 
house. According  to  the  simple  plin  I (irop-ise,  viz., 
instead  of  Ihe  yiresent  cumbrous  system  of  tickets  to  e-ich 
class  for  every  station,  and  there  are  no  less  than  4,600 
requirinu'  l.st,  2nd,  and  3rd  single,  and  1st.  2nd,  an  I 3id 
return,  six  for  each  station,  or  27,600  different  sets,  ac- 
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counts  of  which  from  the  manufacture  to  their  use  and 
destruction  have  not  only  to  be  kept  by  the  several  rail- 
ways hut  by  the  clearing-house  as  well.  Now  the  plan 
I propose  is  so  curtailed  th'it  one  good-sized  ticket  case 
might  be  made  to  hold  all  the  tickets  requisite  for  book- 
ing to  any  distance  and  over  the  whole  kiiagdom,  viz., 
by  52  different  mileages,  as  shown  in  this  table,  giving 


JULES. 


CLASS. 

- 

2 

3 

5 

10 

15 

20 

25 

50 

100 

d. 

d. 

s. 

d 

S 

d 

3. 

cl 

s. 

d. 

s. 

d 

s. 

d 

s. 

a. 

3 

4 

0 

8 

1 

0 

1 

10 

2 

8 

3 

6 

7 

8 

16 

0 

1st  Return  

4 

6 

1 

0 

1 

6 

2 

9 

4 

0 

5 

3 

U 

fi 

24 

0 

2 

3 

0 

5 

0 

8 

1 

2 

1 

g 

2 

3 

4 

10 

10 

0 

2nrl  Return  

3 

5 

0 

8 

1 

0 

1 

9 

2 

6 

3 

5 

7 

3 

15 

0 

3rd  

1 

2 

0 

4 

0 

6 

0 

11 

1 

4 

1 

9 

3 

10 

8 

0 

3rd  Return 

2 

3 

0 

6 

0 

9 

1 

6 

2 

0 

2 

8 

5 

9 

12 

0 

&c.,  i&o.,  &o.,  to  600  miles  and  upwards. 

Parrels,  horses,  carriages,  &c.,  treated  at  mileage  rates  as  the 
passengers. 


the  charges  for  all  tickets  up  to  two,  three,  and  five 
miles  or  short  distances,  then  for  distances  up  to  10,  16, 
20  miles,  or  every  five  miles  up  to  100,  when  I increase 
the  distances  by  10,  thus  110,  120,  130  up  to  300,  when 
T increase  it  again  by  20,  and  lastly  by  25  miles  ; but 
in  making  these  calculations  I must  distinctly  state  it  is 
only  to  show  how  I propose  working  the  system  ; the 
rates  might  be  lowered  and  the  distances  increased  to 
reduce  even  the  number  of  mileages ; this  would,  how- 
ever, rest  with  the  government ; at  any  rate  this  plan 
would  only  have  52  different  sets,  and  these  multiplied 
by  six  would  only  require  the  accounts  to  be  kept  for 
312  sets  of  tickets  as  against  the  27  600  of  the  present; 
and  the  tickets  I propose  should  be  uniformly  printed  for 
use  all  over  the  kingdom,  though  in  different  colours, 
according  to  district  and  class,  and  the  issuing 
station  should  stamp  its  name  and  date  on  it  thus  : — 


CO 

f- 

-00 


o 


g § 

l.-, 


TO 


AVAILABLE 

for 

95  MILES. 

1st  Class. 


o 


o 

JO 

cn 


00 

-I 

CO 


Or  2nd  or  3rd  as  the  case  may  be. 


And  if  sold  at  the  post-offices  they  should  likewise  stamp 
thi'ir  mark  or  No.  on  it. 

The  same  plan  of  mileages  would  apply  for  the  goods 
traffic. 

Then  in  the  reduction  of  the  number  of  trains  to  he 
actu  illy  abolished  or  save^l  in  consequence  of  non-com- 
petition,  and  the  lesser  number  required  by  the  district 
arrangement,  I estimate  at  too  low  a figure,  hut  sav  four 
million.  Next  in  the  matter  of  stores  sived  on  15.000 
miles,  say  £500,000.  La.slly  in  the  purchase  of  coal,  as 
there  would  be  no  competition  and  but  one  purchaser  ; 
then  again  tlie  saving  as  between  coke  and  coal  now 
used  on  some  lines,  for  the  government  could  then 
convey  coal  free  to  all,  say  £2,000,000 

£480,000  say  £500,000 
3 000  000 
4,000.000 
5im,noo 
2,000  000 


This  would  give  a total  of  ,£10,000,000 


Surely  this  vast  sum  is  worth  saving  for  the  nation  ; 
it  is  true  many  object  to  the  state  taking  possession, 
as  interfering  with  private  enterprise,  but  I must 
say  private  enterprise  has  already  had  its  ad- 
vantages, and  benefited  to  a very  great  extent, 
and  it  would  still  further  be  benefited  by  an  immediate 
advance  of  £20  on  every  £100  value,  a thing  not 
very  likely  to  occur  for  years  upon  years,  in  the 
ordinary  course  of  affairs ; hut  I say,  why  should  not  the 
people  at  large  get  some  advantage  as  well  out  of  these 
truly  national  undertakings,  and  by  the  government 
taking  them  we  can  be  relieved  to  the  extent  saved,  by  a 
corresponding  reduction  of  taxation.  So  the  buyers  and 
th^  sellers  would  be  equally  advantaged. 

But  I have  not  finished.  There  is  yet  another  very 
important  proposition  I have  to  make,  still  further  re- 
ducing taxation,  and  providing  a great  want,  viz.,  a large 
reserve  army  for  home  defence  at  no  cost  to  the  country. 

Our  regular  army  at  present  numbers  some  130.000,  at 
a cost  of  about  £16.000,000  per  annum.  There  is  adiffi- 
culty,  everyone  knows,  in  getting  recruits,  and  a greater 
difficulty  still  in  keeping  them,  on  account  of  the  lowness 
of  the  pay  as  compared  with  labourers.  This  is  fully 
borne  out  by  the  number  of  desertions  published  in  the 
Police  Gazette,  and  various  have  been  the  remedies  sug- 
gested ; all  have  failed  ; but  the  plan  I propose  cannot 
well  help  .succeeding,  as  it  would  eventually  benefit  the 
pockets  of  the  men  themselves. 

I propose,  then,  that  the  railways  be  purchased  by  the 
State,  and  our  recruits  engaged  for  three  or  four  years, 
as  the  case  may  be,  by  which  time  they  would  he 
thoroughly  drilled  soldiers,  on  the  distinct  understanding 
that  when  their  period  of  service  had  expired  the  govern- 
ment should  provide  situations  for  them  on  the  railways 
as  porters  and  policemen.  I need  scarcely  say  this  would 
at  once  secure  a far  better  class  of  men,  who  would  join 
solely  for  the  purpose  of  obtaining  a permanent  situation 
hereafter. 

Now  let  us  look  at  the  results  flowing  out  of  this  pro- 
position. At  present  there  are  some  300,000  men  em- 
ployed on  railways  ; I do  not  propose  to  interfere  with 
these  at  all,  and  1 should  say  there  are  from  10  to  20,000 
who  annuall}'  leave  or  are  dismissed.  I would  suggest, 
therefore,  that  from  the  time  government  tonk  posses- 
sion all  new  men  engaged  (not  being  retired  soldiers) 
shimld  only  be  taken  on  as  supernumeraries,  to  he  replaced 
by  retiring  soldiers  as  thev  left  the  service;  there  could 
he  no  hardship  in  this.  Estimating,  then,  a retirement 
of  16,000  per  annum  of  soldiers  from  the  line,  the  one 
woulil  about  balance  the  other,  and  without  any  injustice 
to  the  working  man  genei  ally.  because  it  would  be  these 
very  working  men  who  would  be  induc'd  to  j'dn  the 
army  for  the  sake  of  a permanent  situation  hereafter. 

I do  not  propo.se  to  artjalgarnate  the  army  and  the 
railways  by  any  means ; they  should  he  kept  separate  ; I 
■propose  that,  after  the  soldier  has  served  his  sh  irt  service, 
without  a pension,  he  is  to  be  provided  in  another  de- 
partment of  the  State  with  a situation,  as  a reward  for 
those  services ; and  with  what  a glorious  result  to  the 
country  ! Why  in  the  course  of  a few  years  we  .should 
have  an  army  of  300,000  thoroughly-trained  soldiers, 
alwavs  readv,  in  case  of  invasion,  at  no  cost,  and,  better 
still,  as  the  trained  army  of  reserve  increased,  I propose 
gradually  to  reduce  the  regulars,  either  hy  one-half  or 
one-third ; let  me  take  the  latter,  and  at  a s eving  of 
five  millions  per  annum  ; add  this  to  my  previous  ten 
millions,  and  you  have  a total  of  fifteen  millions  for 
Ihe  reduction  of  taxation.  Away,  then,  with  the  income- 
tax,  &o.,  &o. 

But  to  proceed  on  the  further  consideration  of  this 
important  subject,  if  the  men  will  be  benefited,  so  will 
the  officers,  as  I suggested  that  they  likewise  should  be 
transferred  to  the  railways  after  having  attained  a cer- 
tain rank  or  serve  1 a given  time,  to  be  decided  on  here- 
after; then  the  corporals,  the  sergeants,  ami  sergeant- 
majors,  these  could  be  app'finted  to  the  position  of  fore- 
men, inspectors,  and  station-masters  of  sm  ill  stations ; 
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the  officers  according  to  rank,  as  superintendents,  dis- 
trict-superintendents, &c.,  &c.,  thus  always  keeping 
alive  a movement  of  promotion  in  the  army,  so  much  re- 
quired at  present,  as  the  officers  on  the  railways  would 
still  go  on  with  their  promotion  in  the  Reserve. 

Taking,  then,  the  reduced  regular  army,  after  the 
saving  of  the  five  millions  has  been  effected,  at  about — 

90,000  men. 

Then  add 300,000  railway  reserves. 

To  this  number  the. . . . 140.000  militia. 

And  160,000  volunteers. 

We  should  have  a grand  1 „„„  „„„ ^ 

total  of .... 

at  a cost  of  only  ten  millions  per  annum,  or  two-thirds 
our  present  ch  irge.  What  about  invasion  then  ? I think 
very  few  would  like  the  venture,  and  though  I do  not 
believe  in  it,  yet  it  is  a fact,  the  dread  panic,  like  some 
mighty  scourge  of  cholera,  seizes  hold  of  the  nation 
periodically,  damaging  our  commerce,  deranging  every- 
thing and  ruining  thousands ; these,  then,  would  be 
things  of  the  past,  as  .an  amount  of  security  would  be 
felt  in  the  presence  of  so  large  a force.  Surely  all 
these  argviments  are  well  worth  the  consideration  of  our 
statesmen. 

It  has  been  urged  we  ousjht  not  to  trust  military 
power  in  the  hands  of  so  many  men.  W’'hat ! Can  the 
Prussians  and  the  French,  yes,  even  the  Turks,  trust 
their  countrymen  in  larger  numbers,  and  England  cannot 
trust  her  sons  ? 

Are  we  so  degraded  P Out  upon  such  a thought ! 
Why.  these  men  would  be  the  I'hoice,  not  the  smrm,  of 
of  our  countrj',  ever  ready  to  uphold  order.  And  it  has 
been  given  as  a reason  why  the  State  should  not  become 
possessed  of  the  railways,  that  they  would  have  too  much 
patronage;  but  by  adopting  my  proposd  the  patronage 
would  be  gone,  as  the  railway  officers  would  only  con- 
tinue to  progress  in  the  ordinary  course  of  promotion,  so 
the  original  patronage  would  be  no  greater  (and  it  is  nil 
now  on  account  of  the  competitive  examinations)  than 
in  any  country  having  a similarly  sized  armv.  Then 
that  it  would  control  the  elections.  Why,  I thought 
the  ballot  would  protect  us  from  all  this  ; therefore  this 
is  a mere  excuse. 

Again,  it  has  been  objected  that  in  time  of  war  these 
very  men  would  be  required  to  attend  to  the  work  on 
the  railways  ; this,  instead  of  being  an  argument  against, 
is  actu  illy  one  in  favour  of  my  proposition  ; for  by  the 
new  system  of  warfare,  in  case  of  invasion,  the  first  thing 
an  enemy  does  is  to  seize  the  railway.s,  and,  according 
to  his  power  and  numbers  so  will  he  seize  the  larger  or 
smaller  district.  Now  mark  this — by  my  plan  every 
mile  of  line  the  enemy  lays  hold  of  liberates  so  many 
trained  soldiers  to  fight  against  him;  thus,  if  he  seized 
one  half  of  our  railways  (as  the  Germans  id  in  France) 
he  would  liberate  150,000  soldiers;  moreover,  this  is 
still  further  important,  as  these  very  men  would  other- 
wise become  paupers,  or  be  thrown  on  the  country  for 
1 support.  So  you  see  a chief  feature  in  this  plan  is  the 
promptitude  in  collecting  our  Reserves,  and  w’e  might 
even  safely  withdraw'  all  the  non-responsible  men,  such 
as  the  porters  and  p.dice,  the  mere  labourers,  wdio  have 
i nothing  to  do  wdth  the  wrtrking  or  safety  of  the  lines, 
from  the  other  half,  replacing  them  by  supornuineraries 
1 for  the  time,  thereby  increasing  our  Reserves  in  the  field 
r to  some  250,000  soldiers. 

^ To  carry  all  this  out,  however,  there  must  be  head- 

I quarters  located  somewhere.  I propose  then  to  establish 

II  three  ; these  need  not  interfere  at  all  with  the  present 
j military  centres  ; they  naturally  belong  to  the  army 

proper  ; the  three  would  belong  to  the  railways  and  the 
I railwav  reserves.  The  first,  then,  I would  locate  near  the 
I coal  mines  of  Newcastle,  for  the  manufacture  of  all  the 
engines,  carriages,  &c.,  required  for  No.  1 district,  as 
‘ before  explained.  The  second  near  the  Mersey  for  No. 

I 2 and  No.  3 districts.  The  third  at  the  head  of  the 


Severn  for  Nos.  4 and  5 districts.  At  each  of  these 
head-quarters  the  staff  should  be  located,  who  would 
superintend  the  whole  of  the  military  arrangements  and 
periodical  drilling. 

Ireland  would,  of  course,  require  a separate  establish- 
ment— -say  on  the  Curragh. 

Let  me  now,  in  as  few  words  as  possible,  as  it  is  con- 
nected with  this  proposal,  allude  to  the  army  in  India; 
and  these,  being  apart  of  our  regulars,  would  ultimately 
hive  to  be  taken  on  to  the  railw  ly's. 

I would  therefore  suggest  the  keeping  of  certain  regi- 
ments always  in  India,  and  instead  of  sending  out  the 
recruits  in  small  detachments,  as  at  present,  some 
arriving  five,  some  four,  three,  two,  and  only  one  year 
before  the  return  of  the  whole  of  regiment,  to  the  great 
expense  of  the  country,  I say  the  men  for  Indian 
service  should  all  be  enlisted  for  eleven  y'ears,  be  drilled 
one  year  at  home,  and  all  to  be  uniformly  clad ; then  at 
the  end  of  the  year,  as  they  would  require  new  uniforms, 
let  them  be  despatched  in  large  batches,  giving  100  to 
each  regiment  they  enlisted  for,  relieving  100  of  the 
s ime  regiment  returning  home  after  their  ten  years’ 
service,  these  men  so  returning  to  be  pensioned  with  half 
the  pension  formerly  allowed  to  soldiers  after  21  yeirs’ 
service,  and  the  government  to  find  places  for  them  on 
the  railways  likewise.  By  this  means  the  regiments 
would  be  kept  supplied  with  fresh  drilled  recruits,  to 
the  advantage  of  the  service,  and  the  men  would  all 
serve  their  ten  years  in  India  to  the  saving  of  the  tax- 
payers here.  Thus,  you  will  see,  I could  not  have 
omitted  this  without  upsetting  the  plan  I laid  down — 
viz.,  the  finding  recruits  for  all  our  army,  and  providing 
for  and  keeping  them  together  on  the  railways  after- 
wards, for  future  service  in  our  reserves. 

But  to  touch  on  another  part  of  this  interesting  sub- 
ject, much  has  been  said  about  monopoly',  and  many  say' 
if  the  State  took  possession  it  would  become  one.  No 
such  thing — if  the  railways  fell  into  the  hands  of  the 
State,  it  would  cease  at  once  to  be  a monopoly  in  a com- 
mercial sense,  because  the  House  of  Commons  would 
control  the  fares  and  rates,  and  prevent  too  great  a profit 
being  made. 

Take  the  telegraph  as  an  instance.  Should  we  ever 
have  had  Is.  telegrams  from  the  public  companies  ? 
Never;  and  now  the  State  are  in  possession  we  shall  yet 
have  them  at  6d. 

So  must  it  be  with  the  railways,  the  State  would  be 
controlled  by'  its  representatives.  No — the  real  mono- 
poly would  bo  when  the  various  large  lines  became 
amalgamated,  and  each  had  its  own  district,  on  the 
understanding  that  one  was  not  to  interfere  with  another, 
then  a monopoly  pure  and  simple  would  be  established, 
and  the  amalgamated  companies  would  exact  the  highest 
rates  and  fares  they'  could  to  provide  the  highest 
possible  dividend,  and  run  fewer  trains  to  increase  it 
for  the  shareholders,  there  being  neither  opposition  nor 
control  after  the  passing  of  these  Acts.  You  will  see 
even  now  Government  does  not  object  to  amalgamation 
of  railway  with  railway,  only  to  canals  with  railways; 
here  is  a danger  entirely  overlooked,  and  w'hich  every 
individual  will  feel  personally  if  it  is  allowed  to 
go  on. 

Railway'  with  raihvay'  amalgamation  is  not  objected 
to  ; consequently,  the  five  divisions  or  districts  I have 
pointed  out  may  become  an  accomplished  fact,  unless 
government  takes  possession,  but  how  about  passenger 
fares  then  ? This  important  matter  has  been  altogether 
lost  sight  of  by'  the  government ; they  only'  object  to  the 
amalgamation  of  railways  with  canals,  because,  forsooth, 
it  would  aftect  "the  carriage  of  goods — the  dead  freight, 
leaving  the  living,  and  amongst  these  millions  of  artisans, 
to  the  mercy  of  the  amalgamated  companies,  who,  if  they 
lose  bv  the  competition  with  the  canals,  must  make  up 
the  difference  somehow,  and  they  will  most  decidedly  do 
it  in  the  passenger  fares.  This  argument  ought  to  be 
sufficient  to  stop  further  railway  and  railway  amalgama- 
tion, if  government  does  not  take  possession,  and  I cannot 
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see  how  they  can  escape  from  it  when  it  is  proved  to  be 
to  the  advantage  of  the  nation. 

There  is  yet  another  objection  to  our  present  critical 
position,  viz.,  the  terril)le  danger  of  a strilre  amongst  the 
railway  men  ; this  danger  would  he  got  rid  of  were  the 
men  all  under  military  law.  Depend  on  it,  the  railways, 
as  now  spread  over  the  whole  country,  ought  not  to  lie 
considered  private  undertakings;  they  .re  truly  national. 
Conceive  a strike  of  all  the  railway  companies  in  London, 
how  coulil  we  be  supplied  with  food  ? Tltousands  must 
starve ; but  we  are  told  and  soothed  by  the  present 
managers  of  the  Riilway  Servants  Amalgamated  Society 
that  they  do  not  intend,  and  would  not  strike,  but  the 
language  used  led  me  to  infer  there  were  ciriuiuistanccs 
under  whii'h  they  would  strike.  Can  any  one  answer 
for  the  temper  of  a large  bo<ly  of  men  ? hveiy  one  knows 
how  a mijb  are  sometimes  mo.st  irrationally  led — a 
temporary  blindness  or  p ission  seizes  l.hetn,  and  they  rush 
forward  to  their  own  destruction  and  that  of  others.  Are 
we,  then,  to  he  left  to  the  mercy  of  these  men  ? Are  we 
to  be  told  that  so  Lmg  as  we  satisfy  their  de'iiand.s  they’ 
will  con.sent  to  work  and  allow  us  to  live?  Surely'  we 
ought  to  have  securer' guarantees  than  thmse;  it  is  farti.iO 
serious.  Parliament  ought  not  to  allow  this  session  to 
pass  without  some  certain  death  for  this  hydra-headed 
monster,  else,  as  we  have  had  a strike  in  the  coal  mines 
this  winter,  the  next  mav  bring  one  amongst  the  railway- 
men  ; nothing  more  likely,  the  warning  note  having  hei  n 
sounded  this  winter;  but  oh!  then  suit — sheer  starvation 
to  multitudes.  The  pnjhability  even  ought  not  to  be 
allowed  to  < xist,  inm  h li  ss  the.  possibility  ; let  the  unions 
say  what  they  like,  we  have  been  already  threab  ned. 

Next  and  last,  there  is  the  question  as  to  how  the 
railways  should  be  vvorked,  alluded  to  in  the  Premi’ r’s 
letter  to  the  Marquis  of  Clanricarde,  where  he  frankly 
states  he  fears  the  government  w-ould  have  to  work  them. 
If,  then,  they  [lurchaS' d them  and  did  not  woik  them,  it 
follows  they  must  lease  the  working.  This  system 
would  undoubteiljy  ease  the  government  of  the  tn'Ulile; 
hut,  let  the  arrangements  he  drawn  as  carefully  as  they- 
may,  yet  I will  venture  to  say’  the  smallest  opening, 
only  the  size  of  a pin's  head,  micht  be  wuiked  and 
Worked  till  a coach  and  four,  or,  better  still,  an  engine 
and  train  be  driven  through  it  at  the  expense  ol  the 
jmblic.  No;  leasing  means  a loophole,  to  be  found 
somewhere,  iind  when  found  it  wonll  cost  the  State  mA 
a little  to  buy  l.aok-  the  airangemnit,  or  else  the  |)iii  Ji,- 
would  be  snr<diarg('d  fearfully  ; then,  as  to  the  ofli  -ers 
engaged  on  the  railways  under  the  lea.sing  system, 
government  could  not  undertake  the  supei  vision  of  so 
Vast  a system  carried  out  as  per  agreement,  tin  y might 
as  well  do  it  allogi  tln  r;  so  the  oflieers  would  he  badly- 
paid,  harder  wotked,  and  the  puhlie.  wiiise  si  ived. 

The  only  course  is  for  the  State  to  take  po.ssession  and 
to  work  them,  then,  having  all  in  their  own  hands, 
matters  can  be  so  .siinplitied  there  would  not  be  the 
slightest  ditliculty  ; the  whole  appears  to  me  to  be  )il.in 
and  sinipile,  easy  and  s!raio|itforwai<l  ; thi.s  may  be  from 
the  y-ears  I ha\-e  stinlied  the  question  ; andihemoiel 
have  stndird  it,  the  more  have  1 become  c on vi need  that  the 
only-  way  to  escape  tiie  difficulties  we  are  appio.o-liing  as 
a result  of  the  pres  nt  nianageinent.,  i.s  by  the  Si.ate 
taking  possession  of  the  lines  and  working  them  like- 
wise, then  we  may  expect  better  accomniodation,  greater 
security,  lotver  fares,  and  a.  reduction  of  laxrtion. 


guard’s  van,  it  acts  simultaneously  upon  the  lever  brake 
of  each  carriage.  This  system  acts  very  well  on  the 
North  London  Railway,  but  it  is  said  not  to  answer  for 
fast-travelling  trains,  whether  long  or  short.  Mr.  Fox 
puts  forward  13  conditions  that  are  necessary  for  a 
perfect  brake  ; the  chain  brake  does  not  comply  with 
the  w-hole  of  these,  hut  fairly  so  with  most  of  them 
when  not  more  than  six  cairiages  are  in  the  train. 
The  Barker  hydraulic  hiake  is  used  on  some  portions  of 
the  Ureat  E.istein  line  ; in  this  brake  the  power  to 
press  the  blocks  against  the  wheel  is  obtained  by-  an 
accumulator  worked  by  a pump,  the  accumulator  storing 
up  its  power  in  helical  sjirings  that  directly  press  the 
blocks  against  the  wheel.  The  great  ohjeclion  to  this 
brake  is  the  liability  ot  the  water  to  freeze,  in  ilie  com- 
municating piipes,  in  cold  weather.  The  Westinghouse 
pneumatic  Inakc  is  said  to  he  superior  to  Barker’s  brake, 
and  it  is  worked  by  the  steam  which  w-ould  otherwise 
be  blown  away  to  waste.  Chapin’s  electric  brake  is 
being  expeiiinentally  worked  on  the  North  London 
line,  and,  although  working  well,  has  not  been  a suffi- 
cient time  in  use  to  nrove  the  extent  of  its  value.  In 
the  discussion  upon  Mr.  Fox's  paper,  it  appeart  d that 
cast-iron  brake  blocks  were  pii  efemhle  to  wooden  ones, 
and  that  a totally  skidded  wheel  has  not  the  resistance 
or  biake  power  that  a slowly  revolving  wheel  has,  in 
the  jii  opoi'tioii  of  about  9 to  11.  The  public  are  quite 
as  iriueli  interesred  in  the  question  of  a perfect  brake 
as  the  railway  companies  are. 


OBITUARY. 


CONTINUOUS  RAILWAY  BRAKES. 

A paper  read  before  the  Society  of  Eiigineei.s,  by  IMr. 
W.  H.  Fox,  has  (lireeted  the  attention  of  eng'iiiei  rs  to 
this  most  im|iort.iuD  subject.  The  continuoii.s  chain 
brake,  as  at  present  ap|plicil  on  the  N nth  L nidon  Riil- 
way, invented  hi  M ssr.s.  Wilkin  and  Clarke,  eonsisl.s  of 
a chtin  S 'cnreil  to  tlm  en  1 carriage,  pi.s.sing  un  ler  and 
over  pulleys  to  the  dnim  on  which  it  is  ivouicl  beneath 
the  guard’s  van.  Wueu  the  chain  is  wound  up  in  the 


Earon  Liebig. — The  death  of  this  eminent  chemist 
tooR  place  on  Friilay  last,  18lh  instant.  He  w s horn 
at  Darmstadt,  on  May  12lh,  1803,  and  received  his  early 
edncalion  in  the  Gryinnasiiim  there,  but  he  was 
aflerwards  removed  to  the  University  of  Bonn,  and 
subsequently'  to  Erl.ngen,  where  he  received  Ids  degree 
as  (Juctiir  of  medieine.  In  1822  he  was  enabled  to  pro- 
ceed to  Paris,  where  he  studied  for  two  years  with  the 
French  chemists  Gay-Lussac,  Dumas,  and  Pelouze,  and 
with  Mitscherlich,  professor  of  chemistry  at  Beilin.  The 
first  import  lilt  work  by  Liebig  was  a memoir  on  fulmi- 
nates, coniiiiniiicated  to  the  Academy  ot  Sciences  at 
Paris  in  1821.  In  1824,  at  the  early  age  of  21,  he  was 
ap(ioinied  to  the  post  of  extraordinary  professor  of  che- 
mistry in  the  University-  of  Giessen.  In  1828  be  be- 
came ordin.iry  prob  ssor  of  chemistry  at  the  same 
Univeisity-;  and  tie  established  a labor.itory- at  Giessen 
wherein  to  teach  practiial  chemistry.  In  1838,  Liebig 
visited  England,  and  atti  iided  the  meeting  of  tlie  British 
Assoeialion,  w-liieh  was  held  that  year  in  Livei'|iool.  He 
there  H ad  a paper  on  the  composition  and  chemical  rela- 
tions of  lithic  acid,  and  in  consequence  he  was  invited 
to  di'.iw-  u[i  repoits  un  tw-o  important  branches  of  chemical 
rescari.di,  wldcli  appeared  in  the,  proceedings  of  the 
Briti.sfi  Assoeialion  for  1839.  In  1840  Liebig  ]iroduced 
liis  work  on  " Chemistry,  in  its  Application  to  Agricul- 
ture and  1 'hy-siology.”  Tliis  woik  was  in  reality  part 
ot  one  of  the  reports  whicti  he  had  been  requested  to  draw 
lip.  An  abstract  of  thecomplete  report  was  read  by  Dr. 
L\  on  Pla\  fair,  in  1842,  before  the  chemical  section  of  the 
Brin,--li  Association,  ihen  in  session  at  Manchester.  The 
n port  itself,  eniii.led  by  Liebig  “ Animal  Chemistry  ; or. 
Gin  mistiy  in  its  Application  to  Phy-siology  and  Patho- 
logy,” Was  publisiied  in  the  same  y-ear.  In  1849  Liebig 
prcfiaiel  for  the  English  press  his  work  entitled 
■‘Ri  Bean  lies  inlo  liie  Glieini.stiy  of  Fond.”  In  1855 
appealed  the  tieatise  on  t)ie  ” Pnncijih  s of  Agricultui'al 
Gin  ini.sli  v,  w'ilh  special  reference  to  Ri  seardics  lately 
made  in  Enaland.”  In  1848  Ciebig  proposed  to  his  col- 
i leagm  s at  Gi“Ssen  to  draw  up  an  annual  report  on  the 
progress  of  chemistry.  The  first  four  volumes  were 
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aWy  translnteil  inlo  English  hy  Dr.  Plnffmann,  Mr. 
Warren  De  La  Hue,  and  Dr.  Bence  Jones.  The  work 
of  transl  ^tion  was  not  continued,  however,  beyond  tfie 
period  we  have  mentioned.  These  are  some  of  his  more 
imiiortant  wiitings,  l)ut  perhaps  the  work  hy  wtiich,  of 
all  others,  Baron  Leibig  is  best  known  in  this  country  is 
his  “ Familiar  Letters  on  Chemislry,”  a popul.ir  itut 
admirable  treatise  on  the  snhject.  In  1845  the  Grand 
Duke  of  Hesse  made  Lieliig  an  heredittiry  baron.  He 
■was  elected  foreign  Fellow  of  most  of  the  s ientific 
societies  of  Europe  an'l  America  that  recognise  cheinistry. 
In  1840  he  was  elected  to  the  Royal  S >ciety  of  Great 
Britain,  and  in  1861  he  was  named  Foreign  Associate  of 
"the  Academy  of  Sciences  at  Paris.  He  wtis  repeatedly 
inviteil  to  fill  the  chair  in  English  and  Continental  Uni- 
versities, ami  was  persuadeil  in  1852  to  accept  the  Pro- 
fessorship of  Chemistry  in  Munich,  with  the  position  of 
Presiilent  of  the  Chemical  Laboratory.  He  was  also 
Chevalier  ol  the  Legion  of  Honour.  In  the  year  1854 
the  sum  of  £1,00  i was  raised  by  subscr  iption  in  Europe 
for  the  pur[iose  of  presenting  Liebig  with  a testimonial. 
In  1869  the  Albert  Medal  of  the  Society  w'as  presented 
to  Baron  Liebig,  “ for  his  numerous  valuable  research(-s 
and  writing.s,  which  have  contributed  most  importantly 
to  the  devolopTuent  of  food  economy  and  agriculture,  to 
the  advancement  of  chemical  science,  ttnii  to  the  b'  nefits 
derived  from  that  science  by  Arts,  Manufactures,  and 
Commerce.” 

Sir  William  Tite. — We  regret  to  announce  the  death 
of  Sir  William  Tite.  C.B  , 61. P,  F.R.S.,  which  bap]jened 
at  Torquay,  on  Sunday,  from  inllauiination  of  the  tiiroat 
supervening  on  an  attack  of  luomhitis.  At  the  time  of 
his  decease  he  w'us  upwards  of  70  years  of  age.  Sir 
William  Tite’s  eailiest  known  laboms  were  in  c.mtiec- 
tion  with  the  chnroh  of  St.  Dunstan’s  in  the  East,  the 
rebuiluing  of  which  wms  carried  on  largely  under  his 
superintendence.  In  1820  and  1829  he  was  employed 
upon  the  Scotch  Church,  built  in  Kegent-square,  Gray’s- 
inn-ro.d,  for  Edwaid  living,  and  subsequent  1\  in  the 
erection  of  some  of  the  most  iuqiortant  of  our  earlier 
railway  stations.  But  it  was  not  until  the  year  1841, 
when  he  was  chosen  as  the  architect  of  the  nmv  Royal  Ex- 
change in  Coiiihiil,  that  Sir  William  Titeks  name  bcca'ue 
generally  knowii.  This  was  his  chief  w'ork,  and  alibis 
others  are  comparatively  unirn porta nt.  'I'he  b'  St  known 
of  theui  arc  the  London  and  Westminster  B ink,  in 
Lothfiiiry  exRcuteil  by  him  in  conjunction  with  the  late 
Profes.sor  Coidrerell ; the  original  Vauxliall  Terminus  of 
the  S 'iith- Western  Railway,  and  the  terminus  ot  the 
same  line  at  Southampton  ; the  Blackw.ill  Terminus  of 
the  London  and  Blackwall  Riilway;  the  termini  and 
most  of  the  stations  on  the  Caledonian  anil  Scottish 
Centr’d  KaiUvay;  the  London  station  of  the  Woking 
Cemeterv  Couqiany,  &c.,  and  several  other  hiiildings 
intended  for  commercial  purposes.  Sir  William  I'ite 
was  Vice-Pi'esident  of  the  Administrative  Rcf.u-m  A.s.so- 
ciation,  ch  drman  of  the  Bank  of  Egy|it,  a director  of  the 
Globe  Asstrrance  Company,  and  of  the  L mdon  ami 
M estminstcr  Bank.  In  1855  he  was  returned  toPir- 
liament  tor  the  city  of  Bath,  which  lie  has  since  repre 
sented  without  intermission  do«n  to  his  decease.  Sii 
William  has  discharged  the  offices  of  pre.sident  of  the 
Architet'tural  Society,  and  of  the  Ro\al  Institute  ot 
j British  Aichitects.  and  that  of  honorary  secretary  to  the 
London  Institution.  He  was  also  for  many  years  one 
of  the  Governors  of  Dulwich  College,  in  tire  recon- 
struction of  which  he  took  the  greatest  interest.  Hr 
received  the  hononr  of  knightlmod  in  1869,  He  hecann 


Dr  H.  Bence  Jones,  F.R.S.— The  death  of  this  eminent 
physician  took  place  on  Sunday  last,  the  2dth  instant 
after  ji  long  and  1 itterly  severe  ilhiess.  Dr.  Jones  was 
consiilting  physician  to  St.  George’s  Il  iSpital,  an 
secretary  to  the  Royal  Institution.  Lie  was  well  known 


for  his  biography  of  Faraday,  and  hy  his  many  and 
valuable  e.oiitrifmtions  to  the  advancement  of  science. 
Among  these  may  be  mentioned  his  "'Crooniin  Lectures 
on  Matter  and  Force;”  “ Animal  Chymistry  in  Relation 
to  Stomach  and  Renal  Diseases;”  *■  Lectureson  Pathology 
and  Therapeutics ;”  “The  Royal  Institution,  its 
Founder  and  First  Professors,”  Dr.  Jones,  was  a 
member  of  many  learned  and  scientific  societies  at  home 
and  abroad. 


GENERAL  NOTES. 


Artificial  Stone. — The  use  of  this  building  material  is 
oh  tile  iiirrease.  The  Rausouie  Patent  St  me  Conipauy  have 
recently  puldished  a pamphlet,  descriptive  of  the  process 
of  mauufacture  and  the  application  of  their  artihoial  stone. 
Flio's  are  dis.solvrd  by  nieaus  of  caustic  alkali,  under  high 
pressuie,  so  as  to  forin  silicate  of  soda,  a kind  of  water-glass. 
This  is  then  lapidly  mixed  with  a proportion  of  very  fine  and 
shaip  siliceous  .-and  in  a pug  mill,  so  as  to  form  a soft  plastic 
mass,  which  can  be  moulded  into  any  shape  that  is  desired. 
The  soft  stone  is  next  iniiueistd  in  a hath  of  chloride  of 
calcium  solution,  which  is  made  to  penetrate  it  hy  hydraulic 
or  atniospherio  pres.sure.  Whenever  tois  .solution  Comes  into 
contitct  with  the  silicate  of  soda,  the  two  liquids  are  decom- 
posed, the  silica  taking  po.ssession  of  the  calcium  aud  forming 
the  hard  solid  silicate  of  lime,  and  the  soda  uniting  with  the 
chlorine  to  form  chloride  of  sodium  in  a small  quantity. 
Instead  then  of  the  particles  of  sand  being  covered  with  a 
thin  Him  of  the  liquid  silicate  of  soda,  iliey  are  covered  and 
united  together  with  a Him  of  sidid  silicate  of  lime,  one  of  the 
mo^t  indcstrui'tible  substances  known.  The  small  quantity 
of  soluble  chloiide  of  sodium,  oue  of  the  results  of  decompo- 
sition, is  tlien  w ashed  out  of  the  stone  by  a douche  of  clean 
wall  r,  or  by  hydr.iulic  pressure,  its  complete  removal  being 
ensuied  by  chemical  tests.  The  stone  is  tuen  dried  and  is  fit 
fur  use. 

Technical  Education. — On  Saftml  iy  evening  last,  the 
Rev.  II.  Solly  jiresid'd  over  a conference  at  the  Artisatrs’ 
Chib,  which  had  been  called  with  a view  of  a-si-ring  in  the 
e.stablislimei  t ot  a Trades  Guild  of  Learning.  After  some 
discussion,  a resolution  was  pissed,  hailimr  with  satisfaction 
the  proposal  to  form  such  .an  institutioo, and  acommittee  was 
appointed  to  co-operate  with  the  Syndicate  of  the  Uuiversiiy 
of  Caoibi  idae,  and  with  all  other  bodies  willing  to  aid  in  the 
education  of  the  people. 

The  Manufacture  of  Steel  by  mea'us  of  the  Siemens 

Euiuace. — At  the  meeting  of  the  Clieioieal  Society,  on  the 
20'ii  March  last.  Dr.  Siemens  delivered  a masterly  lecture 
“ On  Iron  and  Steel,”  m which  he  pointed  out  tlio  use  of  his 
big  li  leiii perature  or  regeiieiating  gas  furnace  iu  the  manu- 
facture id  iron  aud  steel.  The  formati  n of  metallic  sponge 
winch  takes  place  at  the  low  temperatiiie  of  the  ordinary 
blasi  furnace  i.s  avoided  in  the  Sieoiens  furnace.  The  ore 
is  hcined  111  a revolving  furnace,  wi  ich  revolves  very  slowly 
at  Hrst;  the  tomperalure  is  very  high,  but  is  insufficient  to 
melt  I lie  peroxide  of  iron.  A pordoo  of  the  coal  is  now 
introduced  So  as  to  reduce  the  change  to  i he  state  of  magnetic 
oxide,  which  is  comparatively  fusible  ; the  le-t  of  the  fuel 
is  thill  added  and  the  furnace  cau.sed  to  rotate  rapidly,  so 
that  the  particles  id'  inm  precipitated  in  tce  mass  may  ball 
together.  The  wrought  imu  thus  produced  is  free  from 
-uliihur,  and  dissolves  freely  in  lag-iroo  fu.-ed  upon  a hearth, 
forming  a steel  equal  in  quality  to  that  obtained  from  the 
best  Swedish  bar. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cLeque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 
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ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’elock.  The  fol- 
lowing meetings  have  been  arranged  : — 

April  29  (Tuesday  Evening*). — “On  the  British 
Settlements  in  West  Aliii'n.”  By  His  Excellency 
Governor  Pope  Hennessy  C.M.G. 

April  30. — “ On  the  Condensed  Milk  Manufacture.” 
By  L.  P.  Merriam,  Esq. 

May  7. — “ On  Improvemements  in  the  Manufacture 
of  Gun-cotton.”  By  S.  J.  Magkie,  Esq.,  C.E. 

May  14. — “Improvements  in  Rifles.”  By  Capt. 
O’Hea. 

May  21. — “ On  Recent  Professes  for  the  Production 
of  Gas  for  Illuminating  Purposes.”  By  Thomas  Wills, 
Esq.  


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for 
the  present  session  is  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
TnuDiCHUM,  Esq.,  M.D.  The  Course  consists 
of  six  lectures,  the  second  of  which  will  be  given 
on  Monday  evening,  the  28th  of  April,  the  remain- 
ing four  on  the  Monday  evenings  succeeding. 

Lecture  II. 

The  varieties  of  wines  produced  at  Jerez — mostos, 
ahadas,  firos,  palos-cortailos,  amontillados,  rayas, 
bastos,  &c.  Physical  and  chemical  observations  on 
the  causes  of  these  different  results.  Brandying,  plaster- 
ing, sulphuring,  mixing,  and  counterfeiting  of  Jerez 
wines.  Neglect  of  scientific  guidance  in  vinification 
diminishes  the  certainty  and  success  of  otherwise  highly- 
developed  viticultural  and  commercial  operations.  Other 
Spanish  vineyards  and  wines. 

Lecture  III. 

Description  of  the  vineyards  of  the  Alto  Douro,  from 
personal  observation  of  the  lecturer.  Contrast  of  geo- 
logical position  of  these  vineyards  to  those  of  Jerez. 
Varieties  of  vines  cultivated  ; all  medium-sized  grapes  ; 
whereas  the  Jerez  grapes  are  all  large-sized.  In- 
digenous vines,  as  studied  by  the  lecturer  in  the  pro- 
vince Entre  Douro  e Minho.  Viticulture  in  the  Alto 
Douro.  The  vintage  and  wine-making. 

Lecture  IV. 

The  varieties  of  wines  produced  in  the  Alto  Douro; 
how  treated  at  Oporto.  Lodges.  Bi-andy.  Legend  of 
elderberry.  Unbrandied  and  dry  natural  Alto  Douro 
wines.  Neglect  of  scientific  guidance  here  also,  but 
processes  more  simple,  and  varieties  of  results  not  so 
great  as  at  Jerez.  Desi-ription  of  other  Portuguese 
vineyards — the  Beiras,  Valley  of  the  Tagus,  Bucellas. 
Fable  of  the  transplanted  Rhenish  grapes.  Collares. 
Torres  Vedras.  Gener  d remarks  on  the  nature  and 
difficulties  of  Portuguese  viticulture  and  vinification,  all 
based  upon  personal  observation  of  the  lecturer. 

Lecture  V. 

The  wines  of  France  compared  to  those  of  Spain  and 
Portugal.  The  Gironde,  its  vineyards,  wines,  and 
varieties  of  wines.  The  Bourgogne  and  its  productions. 
Belgian  appreciation,  ami  sweetness  of  Burgundy  wine. 
The  wine  requires  the  precede.  The  Champagne ; 
peculiarities  of  viticulture.  Chemical  treatment  of 
effervescent  wine  to  ensure  its  soundne.ss.  Absurd 
notion  of  some  writers  on  champagne  ; of  the  same  on 
second  wines  and  sugar- water  wines;  exposure  of  the 
sycophancy. 

Lecture  VI. 

The  wines  of  Germany ; Riessling  a type  of  bou- 
quetted  wines.  Classification  of  the  wines  of  the 

• A meeting  specially  appointed,  as  His  Excellency  is  leaving 

England. 


world,  as  determined  by  quality,  quantity,  value  in  the 
market  of  highest  and  lowest  qualities.  Active  in- 
gredierits  of  wine.  Use  of  chemical  analysis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  aU  other  alcoholic  liquids. 
Wine  should  he  a beverage,  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 


INDIA  COMMITTEE. 

A Conference  -will  be  held  this  evening  (Friday, 
25tb  instant),  at  8 o’clock,  when  a paper  will  be 
read  by  William  Taylee,  Esq.,  late  Commissioner 
of  Patna,  on  “ The  Rosary  in  India.”  Sir  M. 
Digby  Wyatt,  F.S.A.,  will  preside. 

On  Friday  evening,  9th  May,  a Conference  will 
be  held,  when  a paper  will  be  read  by  General  Sir 
Akthtjr  Cotton,  E.E.,  on  “ The  Harbours  of 
India.” 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  .SOCIETY  OF  ARTS,  8.  Cantor  Lectures.  Dr.  Thudi- 
c)ium,  “ On  Wines;  their  Production,  Treatment,  and 
XJse 

London  Institution,  2.  Professor  Bentley,  “Elementary 
Botany.” 

Stationers*  Oompany,  7J.  Teehnological  Lectures.  Eev. 
A BifTg,  “ The  Machinery  used  in  Type  Printing:.** 

Royal  Of ograpltical,  8j.  Capt.  Sherard  Osborne.  “On 
the  Probable  Existence  of  TJnkno'wn  Lands  "within  the 
Arctic  Circle  ” 

Philosophical  Club,  6 Annual  Meeting-. 

Actuaries,  7.  Mr.  C.  Y Bunyon,  ‘On  the  Origin  and 
Nature  of  the  Limited  and  Contingent  Interests  in 
Property,  usually  submitted  to  Actuaries  lor  Valua- 
tion.” 

Medical,  8. 

Tubs.  ...SOOIETV^  OF  ARTS^  8.  His  Excellency  Governor 
Pope  Hennessy,  “ On  the  British  Settlements  in  West 
Africa.” 

Civil  Engineers,  8.  Mr.  William  Pole,  “Notes  on  the 
Rigi  Eailway.’* 

Zoological,  1.  Annual  Meeting. 

Royal  Institute,  3.  Mr.  Dannreuther,  “Music  of  the 
Drama.” 

Iron  and  Steel  Institute,  2.  (At  Willis’s  Rooms.)  Annual 
lUeeiing. 

Wed.  ...society  OF  ARTS,  8 Mr.  L.  P.  Merriam,  “ On  the 
Condensed  Milk  Manufacture  ” 

Geological,  8.  1 Prof.  Edward  Hull,  “ On  the  Permian 

Brecciai- and  Boulder-beds  of  Armagh.”  2.  Mr.  G.  W. 
Stow,  “Geological  Notes  upon  Griqual^nd  West.” 
3.  Prof.  T.  Kuf'ort  Jones,  “On  some  Biv.^ve  Entomos- 
traca.  chiefly  Cypridinidie,  of  the  Carboniferous  For- 
mations.” 

Royal  Society  of  Literature,  4|.  Annual  Meeting. 

Iron  and  Steel  Institute,  2.  (At  Willis’s  Rooms.) 

London  Institution,  12.  Annual  Meeting.  7.  Ordinary 
Meeting. 

THURS...East  India  Association,  8.  (At  the  House  of  the 
Society  of  Arts  ) Mr.  W.  Tayler,  “ Publicity  the 
Guarantee  lor  Justice;  or,  ‘The  Silent  Chamber*  at 
Whitehall.” 

Royal,  S^. 

Antiquaries,  8^. 

Linnaean,  8.  Mr.  J.  E.  Howard,  “ On  Cinchonas.” 

Chemical,  8.  1.  Mr.  J B.  Hannay,  “On  Zirconia.” 

2 Dr  Sprengel,  “ On  a New  Class  of  Explosives.” 

Royal  Society  Club,  6 

Iron  and  Steel  Institute,  11.  (At  Willis’s  Rooms.) 

Royal  Institution,  2.  Annual  Meeting. 

Fri Royal  Insiitution,  9.  Pi’ofessor  Reynolds,  “Alcohols 

fV<im  Flint  ” 

Architectural  Association,  7L  General  Monthly  Meeting. 

Geologists’  Association,  8. 

Philological,  8^. 

Archeeologii-al  Institute.  4. 

Royal  United  Service  Institution,  3.  Lieut.  Vincent, 
“ The  Ausirian  Army  ’* 

Sat Royal  Institution,  3.  Professor  Odling,  “ Ozone.” 
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All  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-streety  Adelphi,  London^  W,C, 


ANNOUNCEMENTS  BY  THE  COTTNCTL. 


TECHNOIOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the 
Technology  of  some  of  the  Arts  and  Manufactures 
of  the  country  is  now  ready,  and  may  be  had  on 
application  to  the  Secretary. 

The  subjects  selected  for  1873  are  Cotton,  Paper, 
Silk,  Steel,  and  Carriage-building.  Those  desiring 
to  become  Candidates,  should  apply  for  the  pro- 
gramme without  delay. 

The  following  Scholarships  are  offered  by  Her 
Majesty’s  Commissioners  for  the  Exhibition  of 
1851 

To  the  three  persons  who  shall  most  distinguish 
themselves  in  the  Examinations  of  the  present 
year,  in  the  subjects  of  Steel,  Silk,  and  Carriages 
respectively,  Fifty  Pounds  each,  upon  the  condi- 
tions stated  in  General  Scott’s  letter,  given  below. 

The  following  Prizes  are  offered  by  the  Society  of 
Arts  in  each  of  the  five  subjects  mentioned  above  : — 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

Tothebestcandidate  inthe  Elementary  Grade,  £5. 

The  following  special  additional  Prizes  are 
offered ; — 

By  Wjmdham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and  Thii-d 
best  Candidates  in  the  Elementary  Grade,  Carriage 
Building : — 


A Prize  of £3 

A Prize  of 2 


By  the  Worshipful  Company  of  Spectacle 
[ Makers,  to  the  Second-best  Candidate  in  Hononrs, 
II  in  the  Advanced  Grade  and  in  the  Elementary 

Grade  respectively,  in  the  Manufacture  of  Steel : 

A Prize  of £5  5 

A Prize  of 3 3 

A Prize  of 2 2 

I The  Council  beg  to  annomice  the  following  con- 
I tributions  to  the  Prize  Fund  : — 


The  Worshipful  Company  of  Fishmongers  £52  10  0 


The  Worshipful  Company  of  Merceis..  26  5 0 

The  Worshiplul  Company  of  Drapers..  210  0- 

The  Worshipful  Company  of  Vintners. . 10  10  0 

The  Worshipful  Company  of  Salters 

(annual). 10  10  0 

The  Worshipful  Company  of  Cloth- 

workers 10  10  0 

The  Worshipful  Company  of  Coach  and 

Coach  Harness  Makers  10  10  0 

Dr.  Crace  Calvert,  F.E.S.  (annual)  ....  6 5 0 

Sir  Daniel  Cooper,  Bart 5 0 0 

B.  L.  Chance,  Esq 5 5 0 

Eobert  Nicol,  Esq 1 1 0 


The  following  letter  has  been  addressed  to 
Major  Donnelly,  a member  of  the  Council,  by 
Her  Majesty’s  Commissioners  for  the  Exhibition 
of  1851:— 

Upper  Kensington-gore,  London,  W., 
10th  April,  1873. 

SiK, — I am  directed  by  the  Committee  of  iManagement 
of  her  Majesty’s  Commissioners  for  the  Exhibition  of 
1851  to  inform  you  that,  with  the  view  of  encouraging 
persons  to  present  themselves  for  the  examinations  in 
Technology,  which  have  recently  been  established  by  the 
Society  of  Arts,  they  have  resolved  to  recommend  the 
Commissioners  to  offer  to  grant  three  studentships,  of 
fifty  pounds  each,  to  be  awarded  to  the  persons  who  shall 
distinguish  themselves  the  most  in  the  subjects  of  Steel, 
Silk,  and  Carriages  respectively  at  the  examinations  in  the 
present  year.  These  scholarships  are  to  be  awarded  on 
condition  that  the  recipients  go  for  a year  to  some  place 
of  scientific  instruction,  such  as  the  Royal  School  of 
Mines,  the  Royal  College  of  Science  in  Dublin,  Owens 
College,  Manchester,  or  the  English,  Scotch,  or  Irish 
Universities,  or  other  school  approved  by  her  Majesty’s 
Commissioners,  or  travel  abroad  for  the  purpose  of  im- 
proving themselves  in  their  trades. 

If  the  persons  who  shall  distinguish  themselves  the 
most  in  the  several  subjects  shall  decline  to  accept  the 
scholarships  on  the  foregoing  conditions,  then  the  Com- 
missioners wish  that  the  scholarships  should  be  offered 
in  succession  to  the  candidates  next  in  order,  provided 
that  they  have  shown  sufficient  merit  to  entitle  them- 
selves to  such  an  award. 

I have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

Henry  Y.  D.  Scott, 

Major-General,  Secretary. 

Major  Donnelly,  R.E.,  South  Kensington  Museum. 


PROCEEDINGS  OF  TEE  SOCIETY. 


DEPUTATION  TO  THE  DUKE  OF  ARGYLL. 

The  Society’s  Deputation  to  the  Secretary  of 
State  for  India  on  the  subject  of  facilitating  our 
Communication  through  India  with  Central  Asia, 
was  received  by  the  Duke  of  Argyll,  who  was 
attended  by  Sir  Louis  Mallet,  C.B.,  Member  of 
the  Cotmcil  of  India,  at  one  o’clock  on  Friday  last, 
at  the  Indian  Office.  The  Deputation  consisted  of 
Major-General  Eardley-Wilmot,  E.A.,  F.R.S., 
Chairman  of  the  Council ; Colonel  Bourne, 
M.P. ; Dr.  Boycott ; Andrew  Cassels,  Esq. ; 
Dr.  A.  Campbell ; J.  Cheetbam,  Esq. ; General 
Clarke;  Hon.  Wilbrabam  Egerton,  M.P. ; the 
Hon.  D.  E.  Fortescue,  M.P. ; W.  S.  Fitzvdlliam, 
Esq. ; Colonel  W.  Gray,  M.P. ; Dr.  Hooker,  C.B., 
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F.R.S. ; B.  H.  Hodgson,  Esq.;  E.  Levita,  Esq.; 
Edwin  Lawrence,  Esq.  ; W.  Maitland,  Esq.  ; Vice- 
Admiral  Erasmus  Ommanney,  C.B.,  F.R.S. ; John 
Parsons,  Esq. ; Robert  RawUnson,  Esq.,  C.B.  ; 
General  Vaughan,  C.B. ; James  Whatman,  Esq., 
M.P.  ; with  P.  Le  Neve  Poster,  Esq.,  Secretary  of 
the  Society  ; and  Colonel  E.  A.  Hardy,  Secretary 
to  the  India  Committee.  Mr.  Hyde  Clarke,  Chair- 
man of  the  India  Committee,  was  prevented  from 
attending  by  another  engagement. 

General  Eardley-Wilmot  presented  the  memorial  and 
introduced  the  deputation. 

Mr.  Cassels  s!3id  that  many  circumstances  had  com- 
bined of  late  to  attract  attention  to  countries  in  Central 
Asia  which  hitherto  had  been  little  known,  and  it  seemed 
to  the  Society  of  Arts  that  a favourable  opportunity 
now  presented  itself  for  extending  the  trade  of  India  and 
of  England  in  that  direction.  Under  his  Grace’s  ad- 
ministration India  had  enjoyed  peace  and  prosperity, 
and  that  distrust  of  the  policy  of  our  Government  j 
which  at  one  time  existed  in  the  minds  of  the  people  of 
neighbouring  native  States  had  given  place  to  a very  dif- 
ferent feeling.  The  friendship  of  England  was  therefore 
courted,  and  a more  favourable  opportunity  for  enter- 
ing into  desirable  commercial  relations  with  Eastern 
Turkistan  could  not  he  hoped  for.  Eastern  Turkistan  was 
stated,  by  recent  travellers,  to  be  a rich  and  fertile 
country,  inhabited  by  an  industrious  race.  It  possessed  ‘ 
gold  mines  which  had  been  worked  from  very  remote  ' 
times,  and  produced  silk  of  good  quality,  and  wool  of 
the  finest  description.  It  might  also  become  an  excel- 
lent market  for  our  manufactures.  Our  railways  already 
took  us  withiu  400  miles  of  Yarkand.  The  Society  of 
Arts  therefore  asked  his  Grace  to  give  his  considera-  i 
tion  to  a subject  so  fraught  with  importance  to  the  ' 
trading  community.  It  was  a mistake  to  suppose,  as  had  , 
been  said  at  a recent  meeting,  that  English  merchants 
might  not  be  enterpri.sing  enough  to  avail  themselves  of 
the  chance  of  finding  new  markets  in  Central  Asia. 
English  merchants  would  go  wherever  there  was  an 
opening-,  but  they  must  know  beforehand  what  treat- 
ment they  might  expect  to  receive.  This  opening  would 
he  a very  important  one,  for  Eastern  Turkistan  might 
he  called  a commercial  thoroughfare  between  the  central 
countries  of  Eastern  and  Western  Asia,  and  through 
that  country  it  might  be  practicable  to  extend  our  trade 
into  the  western  provinces  of  the  Chinese  Empire.  j 

Mr.  Brian  Hodgson  had  long  resided  at  Katmandoo, 
the  capital  of  Nepaul,  and  though  it  was  now  more  than  [ 
thii'ty  years  ago,  still  there  was  no  change  whatever  as  ! 
to  the  policy  of  that  state  in  their  absolute  exclusion  of 
British  subjects  from  their  territory.  They  were  per- 
fectly free  to  pass  into  part  of  our  dominions,  but  their 
frontier  was  absolutely  sealed  against  us.  As  the  objec- 
tion on  the  part  of  the  Chinese  Government  had  been 
held  up  as  a justification  of  this  exclusion,  and  as  he 
believed  this  to  be  a mere  pretext,  he  thought  it  import- 
ant that  we  should,  at  any  rate,  enlist  the  Chinese 
Government  on  our  side,  as,  there  was  little  doubt,  could 
easily  be  done.  There  was  an  interesting  and  remark- 
able piece  of  information  in  the  last  “Edinburgh 
Review,”  which  possibly  his  Grace  might  have  seen,  that 
a Russian  exploring  party  had  left  Pekin  early  in  1872, 
with  passports  and  recommendatory  letters  from  the 
Chinese  Government,  for  the  purpose  of  travellingthrough 
klangolia  to  Thibet,  and  thence  across  the  Himalayas 
into  British  India. 


all  parties,  had  it  only  been  able  to  pass  our  frontier  in 
that  direction. 

Dr.  Campbell,  as  a long  resident  in  Nepaul  and  at  Dar- 
jeeling, could  testify  to  the  truth  and  urgency  of  the 
suggestions  submitted  for  endeavouring  to  break  through 
the  policy  of  exclusion  from  Nepaul,  and  for  making  a 
railway  to  Darjeeling.  We  had  done  everything  for 
Nepaul ; the  little  that  state  had  done  for  us  at  the  time  of 
the  mutiny  had  been  amply  and  handsomely  rewarded  by 
the  grant  of  a large  strip  of  territory,  but  still  we  were 
rigidly  excluded  from  entering  or  traversing  their  domi- 
nion at  any  point.  There  existed  fine  tracts,  suitable 
for  tea  plantations,  and  desirable  spots  for  sanitaria,  but 
the  intervening  line  of  the  Nepaul  frontier  absolutely 
barred  access  thereto. 

General  Clarke  entirely  confirmed  Dr.  Campbell’s 
statements,  and  ventured  to  hope  that  the  present  state 
of  things  would  not  he  permitted  to  continue. 

Mr.  Maitland  was  chiefly  interested  in  the  finding 
a market  for  our  tea,  a matter  of  great  and  in- 
creasing importance  to  India.  It  appeared  certain 
that  our  trade  could  and  would  he  largely  and  bene- 
ficially developed  by  the  adoption  of  some  such  mea- 
sures as  were  suggested  in  the  memorial  which  had 
been  submitted  to  his  Grace. 

After  a further  brief  conversation — 

The  Duke  of  Argyll  said  it  appeared  that  the  chief 
points  to  which  the  Society  wished  more  particularly  to 
direct  his  notice  were  the  establishing  commercial  inter- 
course on  the  footing  of  the  most  favoured  nation  and 
people,  with  Eastern  Turkistan,  through  its  present  ruler, 
the  Atalik  Ghazee,  and  the  facilitating  our  means 
and  right  of  passage  through  Nepaul  and  Thibet.  As 
regards  the  first  point,  he  was  happy  to  say  that  he  had 
received  from  Lord  Northbrook  a very  satisfactory 
account  of  his  reception  of  an  embassy  from  the  Atalik 
Ghazee,  and  of  his  intention  to  organise  immediately  a 
return  mission  to  Turkistan.  The  mission  would  report 
on  the  best  routes,  and  collect  all  necessary  information 
on  the  subject ; and  this  report  on  their  return  would, 
ho  hoped  and  believed,  be  followed  by  important  and 
beneficial  results.  Apprehensions  had  been  entertained 
as  to  the  personal  safety  of  the  officers  composing  the 
mission,  but  Lord  Northbrook  had  been  satisfied  by  the 
embassy  on  this  point;  and  it  seemed  the  Atalik  Ghazee 
had  established  his  power  so  securely  as  to  be  able  to 
ensure  as  much  safety  to  travellers  in  his  country  as  in 
our  Indian  territories.  He  thought,  therefore,  that  on  this 
point  the  deputation  could  hardly  desire  or  expect  any- 
thing more  at  present.  As  regarded  the  opening  of  com- 
munications through  Nepaul,  he  could  not  give  any  satis- 
factory information,  as  he  was  not  aware  of  any  change 
as  to  our  exclusion  from  the  Nepaul  territory,  which, 
considering  our  long  intimate  relations,  and  all  we  had 
done  for  that  State,  he  must  say,  he  agreed  in  thinking, 
was  a footing  we  could  certainly  not  remain  satisfied 
with.  He  would  say  he  agreed,  too,  with  the  opinions 
in  favour  of  the  railway  to  Darjeeling,  which,  as  Dr. 
Campbell,  he  believed,  well  knew,  had  not  now  for  the 
flr.st  time  been  pressed  on  his  notice.  By  the  last 
official  reports  the  Indian  Government  had  approved  of 
it,  and  it  was  likely  soon  to  be  taken  in  hand.  He  knew 
Lord  Northbrook  attached  their  full  importance  to  both 
these  questions,  and  had  them  under  his  immediate  con- 
sideration ; and  for  his  own  part,  he  could  say  that  he 
would  not  fail  to  keep  them  in  view. 

General  Eardley-Wilmot,  on  behalf  of  the  deputation, 
thanked  his  Grace  for  the  kind  attention  with  which  he 
had  received  the  statements  in  support  of  the  memorial, 
and  the  deputation  withdrew. 


'1 


Dr.  Hooker  was  able  to  vouch  for  the  readiness 
of  the  people,  when  he  was  in  those  parts,  to  buy  tea, 
and  he  knew  well  how  very  much  more  our  Indian  tea 
trade  would  have  been  developed,  to  the  great  benefit  of 


Subjoined  is  the  memorial  and  a portion  of  the  j 
supplementary  papers  -which  -were  laid  before  his  ( 
Grace — 
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To  H[s  GaACE  the  Duke  op  Argyll,  K.T.,  Secre- 
tary OF  State  fob  India  in  Council. 

The  Memorial  of  the  Society  for  the  Encouragement  of 

Arts,  Manufactures,  and  Commerce. 

Sheweth, — That  the  Council  of  this  Society  have, 
on  several  occasions,  had  under  public  discussion  the 
expediency  of  extending?  the  trade  with  Central  Asia 
from  the  North-West  Provinces  of  India  to  Turkistan, 
and  from  the  Eastern  Provinces  of  Bengal  via  Nepaul 
and  Thibet.  They  beg  to  call  the  attention  of  your 
Grace  to  the  following  points,  the  present  time  appear- 
ing to  be  peculiarly  favourable  for  taking  action  in  con- 
nection therewith: — • 

1.  The  importance  of  procuring  increased  facilities 
for  trade  between  India  and  Yarkund  by  the  improve- 
ment of  roads,  bridges,  and  shelter  places. 

2.  The  importance  of  obtaining  a commercial  treaty, 
on  the  footing  of  the  most  favoured  nation  and  people, 
with  the  present  ruler  of  Kashgar,  Atalik  Ghazee 
Yakoob  Beg. 

3.  That  as  an  alternative  to  the  at  present  difficult 
Ladak  route,  consideration  be  given  to  the  route  by  the 
Chitral  Valley,  in  the  hope  that  the  efforts  of  the  Indian 
Government  may  secure  it  as  a commercial  route  in 
safety  and  under  protection. 

4.  That  it  is  essential  the  Indian  Government  shall 
use  every  effort  to  obtain  from  Nepaul,  free  passage  for 
merchints  and  goods  to  the  Thibetan  frontier,  in  return 
for  the  full  and  free  access  enjoyed  by  Nepaul  to  our 
territories. 

6.  That  it  is  desirable  to  obtain  better  access  oh  the 
Sikkim  side  to  Thibet,  where  obstructions  are  raised  on 
the  plea  that  the  Chinese  authorities  object  to  the  trade. 

6.  That  with  the  view  to  promote  the  traffic  by  the 
Sikkim  route,  the  completion  of  the  Calcutta  and  Dar- 
jeeling Railway,  so  long  approved  by  the  Government, 
should  be  carried  into  effect  without  delay. 

7.  That  efforts  be  made  to  obtain  the  removal  of  all 
obstructions  to  trade  with  Thibet  through  Bootan  from 
Eastern  Bengal  and  Assam. 

8.  That  a mart  be  established  on  the  Sikkim  frontier, 
after  the  example  of  Kiachti  on  the  Eusso-Chinese 
frontier. 

9.  That  an  application  should  be  made  by  her  Ma- 
jesty’s Envoy  at  Pekin  to  the  Chinese  Government,  to 
remove  all  obstructions,  and  to  grant  full  permission  to 
trade  along  the  frontier  of  Thibet. 

10.  That  consular  agencies  be  established  with  the 
Chinese  authorities  at  Lhassa  the  capital  of  Thibet,  and 
Digarchi,  the  next  principal  city,  and  generally  wherever 
such  agencies  can  he  advantageously  employed  for  the 
promotion  of  commerce. 

11.  Your  memorialists  therefore  pray  that  your  Grace 
will  take  the  foregoing  statements  into  your  considera- 
tion, and  be  pleased  to  adopt  such  means  as  to  your 
Grace  may  seem  fit  for  attining  the  objects  aforesaid. 

Anil  your  memorialists  will  ever  pray,  &o. 

Sealed  with  the  seal  of  the  said  Societj', 

this  24th  day  of  April,  1873,  in  the  viV 
presence  of 

P.  LE  NEVE  FOSTER,  Secretary. 


A. — Memorandum  op  Measures  Suggested  for  Fagili' 
TATING  OUR  TrADE  WITH  CENTRAL  AsIA.  By  B.  H- 

Hodgson,  Esq.,  Resident  at  Kathmandoo  from 
1831  to  1843. 

1.  That  the  Secretary  of  State  for  India  move  her 
Majesty’s  Ministers  to  instruct  the  British  Ambassador 
at  jPekin  to  the  effect  that  we  have  l,o()0  miles  of  com- 
mon frontier  with  the  Empire  of  China  along  the 
Himalayas  ; that  we  desire  to  cultivate  a friendly  and 
commercial  intercourse  with  Thibet  along  that  line  ; that 
the  interdict  of  the  Emperor  is  pleaded  by  the  little 
States  on  this  side  the  Himalayas  and  by  the  Thibetan 
authorities  in  bar  of  such  intercourse ; that  the  Emperor 
be  solicited  to  put  an  end  to  that  plea,  and  to  permit  a 


free  and  unobstructed  intercourse  with  Thibet  through 
native  agency,  if  European  agency  be  objected  to  ; that 
such  an  intercourse  has  long  existed  through  Nepaul  by 
means  of  Nepaulese  and  Cashmeery  agency ; and  that  we 
desire  our  subjects  to  participate  in  that  trade  v/ithout 
obstruction  from  the  government  of  Nepaul,  such  as  is 
now  made  more  or  less  overtly  under  cover  of  the  Em- 
peror’s disapproval ; that  what  is  urged  against  it  in 
the  address  of  the  Lhassa  authorities  to  the  Emperor  in 
the  year  1868,  is  unfounded  in  reference  to  the  religious 
scruples  of  the  Lamas,  who  seem  not  to  be  aware  that 
the  British  Government  is  distinguished  for  its  protec- 
tion of  the  works  and  monuments  of  that  creed ; and 
that  the  hostility  alleged  by  the  Lamas  is  the  re.sult  of 
the  monopoly  they  have  got  into  their  hands  in  con- 
junction with  the  Chinese  at  Lhassa,  to  the  detriment  of 
the  people  of  Thibet,  and  to  the  discredit  of  the  Em- 
peror of  China. 

2.  That  the  Secretary  of  State  for  India  be  solicited 
to  request  the  Governor- General  of  India  to  call  for  all 
the  records  relative  to  the  trade  with  Thibet,  and  to  in- 
struct his  local  functionaries  adjacent  to  Thibet  to  report 
on  those  records,  with  reference  to  the  present  state  of 
things  in  Nepaul,  Sikkim,  and  Bhutan.  That  the  Go- 
vernor-General be  further  requested  to  instruct  his 
Resident  at  IC  ithmandoo  to  point  out  to  the  government 
of  Nepaul  his  wish  and  expectation  that  that  government 
should  meet  in  a friendly  spirit  his  desire  to  promote 
an  active  trade  with  Thibet,  such  as  all  the  circumstances 
of  the  present  time  seem  to  predicate  the  success  of,  in 
such  manner  as  shall  seem  best  to  the  Durbar  and  to  the 
Resident,  after  friendly  discussion  of  the  matter;  pointed 
reference  being  made  by  the  Resident  to  the  extent  of 
the  trade  before  the  Goorka  conquest. 

3.  That  the  Governor-General  be  also  requested  to 
call  for  the  opinion  of  the  Superintendent  of  Darjeeling, 
as  to  the  advisableness  of  establishing  a trading  mart  on 
the, Thibet  frontier,  and  with  reference  to  the  apparently 
assured  success  of  such  a mart,  to  expedite  the  contem- 
plated railway  and  road ; and  that  the  carrying  out  of 
snch  frontier  mart  and  such  improved  means  of  utilising 
it,  should  have  the  Governor- General’s  best  support  in 
co-operation  with  the  merchants  of  Calcutta,  in  the 
manner  and  to  the  degree  that  may  seem  fit,  facilitating 
to  merchants,  European  or  native,  the  first  step  of  the 
undertaking,  and  this,  as  well  directly  in  relation  to 
Sikkim,  as  indirectly  in  relation  to  Nepaul,  through  the 
Resident  there. 

4 That  the  Secretary  of  State  for  India  be  pleased  to 
suggest  to  the  Governor-General  of  India  the  feasibility 
and  propriety  of  opening  a direct  communication  with 
the  Dulai,  or  Teshoo  Lama,  or  both;  it  being  doubtful 
whether  the  real  sentiments  of  the  people  ever  have 
been,  or  now  can  be,  truthfully  known  through  Chinese 
or  Nepaulese  channels. 


B. — Memorandum,  iiy  Robert  B.  Shaw,  Esq. 

1.  There  is  an  immense  population  in  the  north  of 
the  Himalayas,  whose  requirements  are  precisely  those 
which  we  can  supply — piece  goods  of  all  kinds,  chiefly 
cotton,  but  also  woollen  and  mixed  fabrics,  and  tea, 
which  is  a necessary  of  life  with  them,  from  our  Indian 
plantations. 

2.  That  Russia  has  already  secured  access  for  her  sub- 
jects by  a commercial  treaty  ; although  Russian  fabrics 
will  be  burdened  by  20  per  cent,  higher  cost  of  transport 
than  would  English  goods. 

3.  That  a series  of  measures,  resulting  in  the  abolition 
of  all  transit  duty  by  the  Maharajah  of  Cashmere,  in  re- 
turn for  the  remission  by  the  government  of  India  of 
Customs  duties  on  all  goods  passing  through  India  to 
Cashmere,  and  other  advantages,  the  expenditure  of  con- 
siderable sums  on  the  improvement  of  the  roads  through 
the  British  hill  districts,  and  on  bridging  the  rivers 
on  the  Ladak  route,  valuable  and  excellent  measures 
will  and  must  fail  of  the  full  effect  for  which  they  were 
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inaugurated — the  opening  to  British  trade  of  the  market 
of  Eastern  Turkistan. 

4.  That  the  present  moment  is  exceedingly  favourable 
for  the  accomplishment  of  this  purpose,  the  isolating 
Chinese  dominion  having  come  to  an  end  in  that  region, 
and  a strong  and  friendly  kingdom  being  now  established 
under  the  rule  of  the  Atalik  Ghazee  Yakoob  Beg,  who 
has  been  recognised  by  the  neighbouring  Powers,  and 
■who  is  very  favourable  to  commerce  and  industry, 
especially  to  trade  with  British  India. 

5.  That  a trade  so  mutually  beneficial,  and  so  politi- 
cally advantageous,  cannot  be  embarked  upon  with 
Central  Asia  without  some  security  for  immunity  from 
vexatious  interferences,  for  protection  from  excluding 
difierential  duties,  and  for  fair-play. 

6.  That  efl'orts  should  therefore  be  made  as  soon  as 
possible,  to  secure  for  our  industry  this  valuable  market, 
by  entering  into  arrangements  with  the  Atalik  Ghazee, 
whereby  proper  securities  and  facilities  for  British  trade 
in  his  dominions  may  be  obtained,  provision  for  the  due 
consideration  of  complaints  and  grievances  be  secured, 
and  an  engagement  entered  into  that  no  duties  beyond 
those  imposed  on  the  most  favoured  nation  or  creed  be 
levied  on  British  goods. 

C. — Memoraxdu.w,  by  Colonel  Gawler,  Keeper  oe 
THE  EeGALIA,  lately  COMMANDING  SiKKIM  FlELD 
EoRCE  ; AND  BY  Dr.  ARCHIBALD  CAMPBELL,  LATE 
Superintendent  of  Darjeeling. 

The  State  of  Sikkim  affords  special  facilities  for  open- 
ing commercial  relations  with  Thibet,  Central  Asia,  and 
Western  China. 

1.  Because  there  has  always  existed  among  one  section 
of  the  people  a very  friendly  disposition  towards  the 
British  Government ; and  among  the  remainder,  or 
ruling  portion,  there  exists  towards  us  a real  respect  of 
a very  wholesome  nature,  owing  to  the  success  of  the 
expedition  of  1861,  and  to  the  exemplary  behaviour  of 
the  troops  (as  testified  by  the  British  Envoy),  which  left 
on  their  minds  no  feelings  of  apprehension,  irritation,  or 
resentment. 

2.  Because  it  is  the  shortest  and  most  direct  route  to 
Lhassa  from  British  territory,  and  there  is  already  a road 
from  Darjeeling  to  the  Thibet  frontier,  practicable  for 
pack  animals,  and  a pass  (the  Chola)  14,900  feet  high, 
open  nearly  all  the  year  round,  and  free  from  snow  for 
six  months  in  the  year;  and  by  a branch  extension  of  the 
East  Indian  Railway  to  the  foot  of  the  Darjeeling  hills, 
the  transport  of  English  and  Indian  goods  intended  for 
Thibet,  as  well  as  our  Darjeeling  tea  trade  would  be 
greatly  facilitated. 

3.  Because,  the  treaty  of  1861  between  the  British 
Government  and  Sikkim  establishes  free  trade  between 
the  subjects  of  the  two  Governments,  free  permission  for 
the  British  Government  to  survey  the  country,  and  to 
make  or  improve  roads  in  it,  which  the  Sikkim  Govern- 
ment are  to  keep  in  order  if  made. 

4.  Because  of  the  intimate  connections  between  Sikkim 
and  Thibet,  as  follow  : — ■ 

The  head  of  the  Silikim  religion  (Budhism)  is  in 
Thibet ; the  Sikkim  Rajah’s  mother  is  a Thihetean  ; 
many  of  the  Sikkim  otiicials  are  Thibeteans ; the  Sikkim 
Rajah  receives  a sahiry  from  Thibet ; and,  together  with 
the  Sikkim  officials,  spends  most  of  his  time  in  Thibet, 
at  Choomhi. 

5.  On  account  of  the  close  proximity  to  the  Sikkim 
frontier  (about  three  hours)  of  the  Thihetean  town  of 
Choomhi,  which  is  a large  market  town,  with  bazaars, 
and  whence  there  is  a good  road  to  Lhassa. 

With  the  advantages,  physical  and  political,  above 
enumerated,  it  is  apprehended  that  there  could  be  no 
great  difficulty  in  establishing  a consular  agency  at 
Choomhi,  to  begin  with,  and  eventually  in  sending  an 
envoy  to  Lhassa,  so  soon  as  our  treaty  with  China  has 
been  patiently  and  thoroughly  made  known  and  dis- 
cussed, and  when  the  people  of  Thibet  have  become 
better  acquainted  with  us. 


' EXTRAORDINARY  MEETING. 

On  Tuesday,  April  29th,  1873,  an  extraordinary 
meeting  of  the  Society  was  held.  Sir  Rowland 
Blennerhassett,  M.P.,  in  the  chair. 

The  Paper  read  was  ; — ■ 

ON  THE  BRITISH  SETTLEMENTS  IN 

WESTERN  AFRICA. 

By  His  Excellency  Governor  Pope  Hennessy,  C.M.G. 

The  British  Settlements  in  Western  Africa  are 
well  deserving  of  public  attention.  Of  her  Ma-  | 
jesty’s  tropical  possessions  they  are  the  nearest  to  I 
Europe.  Of  the  gold -producing  countries  of  the  I 
world  they  are  also  nearest  to  Europe.  They  afford  I 
remarkable  facilities  for  the  collection  and  speedy  i 
transit  to  England  of  raw  materials  essential  to 
our  manufactures,  hut  which  cannot  be  produced 
in  this  temperate  climate. 

Their  total  commercial  movement  is  rapidly  in-  i 
creasing.  It  now  exceeds,  in  annual  value,  i 
£2,500,000  ; that  is,  it  is  greater  than  the  aggre-  | 
gate  commercial  movement  of  such  flourishing  j 
colonies  as  Tasmania  (£1,518,725),  and  Western  i 
Australia  (£397,299),  together  with  half-a-dozen 
of  the  smaller  West  Indian  Islands.  Furthermore, 
the  West  African  settlements  bring  us  into  direct 
contact  with  one  of  the  most  numerous  and  in- 
teresting dmaions  of  mankind,  a race  as  capable 
of  development,  and  with  as  great  a future  before 
it,  as  any  race  upon  the  face  of  the  globe.  And 
yet,  with  all  this,  there  is  no  part  of  the  Queen’s 
Colonial  Empire  of  which  so  little  is  kno-wn  in 
England. 

In  their  origin,  and  in  some  of  the  objects  for 
which  they  have  been  maintained,  they  differ  from  ' 
all  other  British  colonies.  They  were  originally 
established  to  promote  the  slave  trade.  As  the  chief 
material  means  by  which  the  negroes  were  captured 
and  shipped  across  the  Atlantic,  they  were  certainly 
successful.  When  Parliament  resolved  to  stop  this, 
the  settlements  were  still  maintained  to  check  and 
destroy  the  traffic  in  slaves.  Some  months  ago  I 
had  the  satisfaction  of  reporting  to  her  Majesty’s 
Government  that  the  oceanic  slave,  trade  from 
West  Africa  was  completely  at  an  end.  Thus 
these  settlements  have  been  alike  successful  in 
carrying  out  two  different,  and,  indeed,  contradic- 
tory objects. 

Now  that  the  oceanic  slave  trade  from  West 
Africa  is  gone,  the  British  settlements  are  kept  up  ’ 
avowedly  for  two  reasons — to  promote  our  com-  , 
inerce  ivith  Africa,  and  to  assist  in  ci-viUsing  the  , 
Africans.  t 

A glance  at  the  map  of  Africa,  and  a reference 
to  the  succinct  and  accurate  geographical  descrip- 1 ; 
tion  of  the  four  settlements  which  appears  in| 
Mr.  William  Robinson’s  Colonial  Office  List,  will| 
show  how  well  situated  they  are  for  commercial 
purposes. 

Sierra  Leone  is  the  most  important  of  the  British 
possessions  on  the  West  Coast  of  Africa.  The 
colony  consists  of  a peninsula  terminating  in  Cape 
Sierra  Leone,  which  is  bounded  on  the  north  by  a 
river  of  the  same  name.  The  Cape  lies  in  8°  30’ 
N.  lat.,  13°  18’  W.  long.  This  colony  is  18  miles  in 
length  by  12  in  breadth,  "with  an  area  of  300  square 
miles.  Sierra  Leone  was  ceded  to  Great  Britain 
m 1787,  by  the  native  chiefs.  Four  years  after- 
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wards  a charter  was  granted  to  a company,  under 
the  name  of  “The  Sierra  Leone  Company.”  In 
1800  a grant  was  made  to  the  company,  by  letters 
patent,  of  the  peninsula,  and  a court  of  directors  of 
the  company  was  empowered  to  appoint  a governor 
and  council,  the  former  having  power  to  enact 
laws  ; this  state  of  things  lasted  seven  years,  when 
the  colony  was  transferred  bach  to  the  Crown. 

In  1862  a country  to  the  south,  called  Sherboro, 
was  handed  over  by  treaty  to  the  colony. 

The  Isles  de  Los,  which  lie  about  70  miles  to  the 
north  of  Sierra  Leone,  are  also  included  in  the 
Settlement.  The  Quia  country,  a considerable 
tract  on  the  mainland,  which  was  taken  in  1861, 
has  recently  been  ceded  to  the  natives. 

About  500  miles  to  the  north  of  Sierra  Leone, 
the  River  Gambia  falls  into  the  Atlantic  Ocean  by  a 
large  estuary,  which  measures  in  some  parts  nearly 
27  miles  across,  but  contracts  to  10  miles  between 
Bird  Island  and  Cape  St.  Mary,  and  to  little  more 
than  two  between  Bai-ra  Point  and  the  town  of 
Batluu’st,  on  St.  Mary’s  Island.  The  advantage 
of  this  large  river  for  carrying  on  trade  with  the 
natives  in  the  interior  of  Africa  was  well  known 
to  our  merchants  upwards  of  230  years  ago. 

In  1588  a patent  was  granted  by  Queen  Eliza- 
beth to  some  merchants  of  Exeter  to  trade  in  this 
river,  and  in  1618  a comjpany  was  formed  in  this 
country  for  the  purpose  of  carrying  on  the  trade ; 
the  company  was  not  successful,  and  another, 
established  two  years  later,  experienced  a like  want 
of  success. 

In  1724,  .and  subsequently  till  its  abolition,  it 
appears  that  the  trade  in  slaves  formed  the  staple 
traffic  of  the  company ; but  the  general  com- 
merce between  Great  Brit.ain  and  the  Gambia 
fell  off  after  the  abolition  of  the  slave  trade  till 
1816,  in  which  year  a new  settlement  was  formed 
at  the  Island  of  St.  Mary’s.  Mac  C.arthy’s  Island,  j 
about  150  miles  up  the  river,  has  also  been  occu-  ! 
pied  as  British  territory.  Near  the  inoutli  of  the 
river  a strip  of  land,  one  mile  in  width,  called  the 
Ceded  Mile,  and  part  of  the  district  of  Combo, 
adjoining  Cape  St.  Mary,  are  also  included  in  the 
settlement  of  the  Gambia. 

Whei’o  the  coast  of  Africa  to  the  south  of  Sierra 
Leone  runs  tow.ards  the  east,  it  is  usually  divided 
into  the  Grain  Coast,  the  Ivory  Coast,  and  the  Gold 
Coast.  The  latter  is  a name  generally  given  to  a 
portion  of  Upper  Guinea,  between  3°  30  W.  long, 
and  l'^  E.  long.,  stretcliing  .along  the  Gulf  of 
Guinea  from  the  River  Assini,  on  the  west  to  the 
River  Volta  on  the  east,  between  which  points  are 
the  settlements  of  Apolloni.a,  Axim,  Dix  Cove,- 
Secondee,  Chuma,  Elmina,  Cape  Coast  Castle, 
Anamaboe,  SaltPond,  Apam,  Accra,  Christiansborg, 
Eredericksborg,  Winnebah,  Pram  Pram,  .and  Addah. 
In  1750,  the  African  Company  was  instituted  by 
Act  of  Parliament,  with  liberty  to  trade  and  to 
form  estaldishments  on  the  West  Coast  of  Africa, 
between  20“  ;V.  and  20“  S.  lat.  'Erom  the  year 
1/50  to  1807  the  parb.amentary  grant  for  the  forts 
and  settlements  on  this  coast  averaged  £13,500 
per  annum,  and  was  augmented  in  1807  to  £23,000 
per  annum.  In  1821  the  forts  .and  settlements 
which  had  pi’eviously  vested  in  the  African  Com- 
pany were  tr.ansferred  to  the  Crown ; and  on  the 
I recommendation  of  Sir  Charles  McC.arthy,  at  that 
I timo  the  Governor  of  Sierra  Leone,  four  forts  only 
I were  retained — viz..  Cape  Coast  Castle,  Anamaboe, 
Dix  Cove,  and  Accra.  In  1827,  in  consequence  of 


the  heavy  expenses  incurred  by  the  Government 
in  the  Ashantee  war,  which  broke  out  in  1824,  and 
the  decline  of  commerce,  the  public  estabbshments 
were  withdrawn  from  the  coast.  For  several  years 
the  government  was  intrusted  to  Mr.  Maclean  and  a 
committee  of  merchants.  Mr.  Maclean’s  concilia- 
tory policy  towards  the  natives,  his  recognition  of 
native  customs,  and  his  scrupulous  adherence  to  his 
engagements  with  the  native  chiefs,  enabled  him  to 
avoid  for  fifteen  years  the  f>etty  wars  that  have 
since  become  so  frequent.  Owing  to  the  recom- 
mendation of  a committee  of  the  House  of  Com- 
mons in  1842,  the  peaceful  and  prosj)erous  .adminis- 
tration of  Mr.  Maclean  and  the  native  chiefs  was 
abandoned,  and  the  Gold  Coast  was  again  placed 
under  the  direct  control  of  the  home  government 
as  a dependency  of  Sierra  Leone.  In  1850  it  was 
made  a separate  government,  but  in  1866  was  again 
placed  under  Sierra  Leone. 

Some  years  ago  its  territory  was  defined  by  a 
convention  with  the  Dutch  Government,  which 
came  into  effect  on  the  1st  January,  1868.  By  this 
arr.angement  the  British  Government  received  in 
exchange  for  Dix  Cove,  Apollonia,  Secondee,  and 
Commendah  (which  became  Netherlands  property 
or  dependencies),  Dutch  Accra,  Ber-raco,  Apam, 
Cormantyne,  and  Morce.  Her  Majesty’s  govern- 
ment also  relmquished  to  the  Dutch  the  protectorate 
over  Eastern  and  Western  Wassaw,  Apollonia,  and 
Denkera,  in  the  interior.  A line  drawn  due  north 
from  the  mouth  of  the  Sweet  River  to  the  Ashantee 
frontier,  with  slight  deviations,  was  the  boundary 
line.  A diminution  in  the  population  under  British 
protection  and  its  area  followed.  Probably  200,000 
souls  were  then  within  the  protected  territory,  and 
an  average  area  of  4,500  square  miles. 

The  interchange  of  territory  in  1868  was  not 
effected  without  some  bloodshed,  and,  owing  to 
this,  it  did  not  work  well.  The  Dutch  Goveim- 
ment  ■ at  length  agreed  to  transfer  to  the  British 
Crown  the  whole  of  their  possessions  on  the  coast 
of  Guinea.  By  the  Royal  convention,  signed  at 
the  Hague,  in  February,  1872,  Her  Majesty’s  Gold 
Coast  Colony  has  been  doubled  in  extent  .and  popu- 
j lation.  Tlie  new  territory,  extending  from  the 
Sweet  River  to  the  west  of  Apollonia,  includes 
the  best  Landing-places  and  the  richest  gold  dis- 
tricts in  Guinea.  It  also  contains  the  finest  forts 
and  castles.  The  castle  of  St.  George  d’Elmina 
was  built  by  the  first  Portuguese  governor,  Diego 
D’Azambya,  in  the  fifteenth  century.  It  was  cap- 
tured by  the  Dutch,  in  1637.  Though  it  is  a very 
recent  /iddition  to  Her  Majesty’s  colonial  empire, 
yet,  as  it  has  been  constantly  occupied  Ijy  Eu- 
ropeans since  1481,  Elmina  can  now  cl.aim  to  be 
the  oldest  .colony  (excluding  those  in  the  Medi- 
terr.anean)  under  the  British  Cro^vn.  During  the 
235  yeai.s  of  Dutch  rule  there  were  104  Governors. 
The  famous  Admiral  De  Ruyter  won  several  battles 
on  this  coast,  and  the  actual  transfer  was  effected 
when  Governor  Ferguson,  the  last  representative 
of  the  King  of  Holland  at  Elmina,  handed  to  me, 
on  the  6th  Aijril,  1872,  in  the  presence  of  the  na- 
tive chiefs  and  people,  t’ne  ancient  gold  and  ivory 
baton  of  De  Ruyter,  which  was  supposed  to  be  the 
symbol  of  Dutch  sovereignty  in  Guinea. 

The  native  tribes,  for  three  hundred  miles  .along 
the  coast,  and  from  sixty  to  eighty  miles  inland, 
live  in  what  is  called  the  British  Protectorate. 
The  Ash.antoes  occupy  their  northern  frontier,  .and 
the  Idngdom  of  Dahomey  their  eastern  frontier. 
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The  actual  British  territory  consists  only  of  the 
forts  we  hold  upon  the  coast.  The  Gold  Coast 
Protectorate  is  an  anomalous  and  somewhat  un- 
fortunate jurisdiction,  the  history  of  which  was 
laid  before  Parliament,  in  1865,  by  Governor  Sir 
Henry  Ord. 

At  the  beginning  of  the  last  century  the  Ashan- 
tees,  coming  from  the  interior,  attacked  and  sub- 
dued some  of  the  more  powerful  of  the  tribes  who 
now  form  the  northern  part  of  the  Protectorate. 
Moving  steadily  onwards,  about  17G0  they  had 
extended  their  conquests  so  far  south  as  to  excite 
some  apprehension  in  the  minds  of  the  European 
settlers  on  the  coast,  and  in  1800  had  forcibly  sub- 
dued the  whole  country',  from  the  sea-board  of 
the  Assuiee  river,  m the  west,  to  the  mouth  of 
the  Volta  in  the  east,  excepting  only  a small 
crescent,  embracing  the  Fantees  and  a few  other  i 
small  tribes  situated  immediately  m rear  of  the  j 
settlements. 

In  1807  the  Ashantees  were  masters  of  the  whole 
coimtry,  and  had  even  attacked  and  taken  one  of 
the  European  settlements.  With  the  British  they  ' 
came  once  into  collision,  but  were  repulsed,  and  ■ 
theii’  further  aggressions  were  averted  by  an  en- 
gagement on  the  part  of  the  authorities  not  to 
assist  the  Fantees.  During  the  next  few  years,  so  ' 
bitter  was  the  yoke  imposed  on  the  conquered  | 
nations,  that  several  of  them  combined  and  revolted  I 
against  it,  but  without  success.  The  Ashantees  not ! 
only  maintained  their  hold  over  the  country,  but 
even  threatened  Cape  Coast,  the  safety  of  which  was 
only  purchased  by  very  sweeping  concessions.  This 
state  of  things  lasted  until  1817,  when  it  was 
thought  by  the  authorities  at  Cape  Coast  advisable 
to  attempt  to  negotiate  with  the  Ashantees, 
with  the  view  of  establishing  peace  on  a secure 
footing,  and  promoting  the  prosecution  of  lawful 
trade. 

The  result  of  this  mission  was  ths  CCncluSIC"  cf 
a treaty,  by  which  the  Fantees,  who  were  now  re- 
duced to  the  position  of  tributaries  of  Ashantee, 
were  placed  under  a sort  of  protectorate  of  the 
British,  it  being  stipulated  that  the  king  should 
not  engage  in  hostilities  against  them,  even  in  case 
of  their  aggression,  without  previous  reference  to 
the  Governor  of  Cape  Coast.  This  treaty  did  not 
produce  the  benefit  which  had  been  anticipated. 
The  slave  trade  progressed,  to  the  injury  of  legiti- 
mate commerce,  and  induced  a general  lawlessness 
and  a disregard  of  life  and  property  throughout 
the  country. 

A fresh  treaty  was  concluded  with  the  Ashantees 
in  1819,  which  was  disavowed  by  the  local 
authorities ; and  in  1822  the  imperial  government, 
having  once  more  assumed  the  control  of  the  forts 
and  settlements,  placed  them  under  the  jurisdic- 
tion of  SieiTa  Leone,  and  sent  out  Sir  Charles 
MacCarthy  as  Governor-in-chief. 

Mr.  Brodie  Cruickshank,  who  was  for  a long 
time  a member  of  the  Governor’s  Council  at  Cape 
Coast  Castle,  gives  a minute  account,  in  his 
“ Eighteen  Years  on  the  Gold  Coast,”  of  our  long 
and  unsatisfactory  negotiations  with  the  Ashan- 
toes,  which  i^reccded  the  arrival  of  Su-  Charles 
MacCarthy.  He  says  : — 

“ The  perusal  of  these  unvarr.ishecl  details  fills  the 
mind  with  a feeling’  of  great  disappointment  at  the  nn- 
■worthy  part  which  we  appear  to  have  acted  throughout 
these  events.  The  whole  conduct  of  the  King  of 


Ashantee  evinces  a calm  and  temperate  assertion  of  his 
just  demands  * * more  than  all,  his  sacred  regard  for 
his  engagements— which  would  not  allow  him  to  follow 
the  natural  impulse  of  his  mind  while  he  kept  posses- 
sion  of  the  treaty — is  a proof  of  an  open,  direct  course 
of  dealing,  which  forms  a lofty  contrast  to  the  evasive 
conduct  of  the  governor  and  people.”  Mr.  Cruickshank 
asserts  that  we  deliberately  hmke  our  treaty  engage- 
ments, and,  he  adds,  “ It  is  humiliating  to  be  compelled 
to  make  this  admission,  and  to  confess  that  a king  of 
Ashantee  had  greater  regard  for  his  written  engagements 
than  an  English  governor.” 


Sir  Charles  MacCarthy,  on  his  an-ival,  found  om- 
relations  with  the  Ashantees  in  so  unsatisfactory  a 
state  that  he  appears  to  have  felt  that  it  was  ne- 
cessary to  declare  war.  The  Kmg  of  Ashantee 
made  overtm-es  _ of  peace,  through  the  Dutch 
Governor  of  Elmina,  bnt  they  were  rejected.  Sir 
Charles  MacCarthy  avowed  his  intention  of  crush- 
ing the  Ashantee  power.  He  advanced  with  his 
troops  and  native  allies  towards  the  frontier,  but 
was  defeated  and  slain  in  the  important  battle  of 
Essamacow,  January,  1824.  Cape  Coast  was  then 
invested,  and,  but  for  a panic  amongst  the  in- 
vaders, might  have  been  captured.  Late  in  the 
year,  the  whole  power  of  the  settlement,  with  aid 
from  home,  being  brought  to  bear  upon  them,  the 
Ashantees  retired  to  their  o\vn  country. 

A general  spirit  of  resistance  to  the  Ashantees 
now  spread  in  every  tribe,  from  the  Assinee  to  the 
Y olta,  but  several  years  elapsed  before  the  efforts 
of  the  British  authorities  succeeded  in  placing 
matters  on  a satisfactory  footing.  In  1831,  how- 
ever, says  Sn-  Henry  Ord ; — 


“ The  exertions  of  the  able,  energetic,  and  resolute  Mr. 
Maclean,  then  governor  of  the  settlements,  were  re- 
warded with  success.  Convinced  of  the  hopelessness 
of  expecting  that  peace  could  be  maintained  so  long  as 
the  Fantees  and  other  tribes  remained  subject  to  the 
exactions  and  oppressions  of  their  former  rulers,  and  yet 
foreseeing  at  the  same  time  the  dangers  which  must  re- 
sult if  so  large  a body  of  natives,  composeii  of  different 
tribes  and  having  different  interests  and  yiew.<!,  were  left 
to  carry  on  their  affairs  without  the  control  or  gui  lance 
of  any  superior  power;  believing,  moreover,  that  the 
influence  of  such  a superior  and  civilised  power  would 
help  to  work  valuable  reforms  among  the  most  turbulent 
and  lawless  of  them,  he  conceived  the  idea  of  com- 
pelling from  the  King  of  Ashantee  an  acknowledgment 
of  their  independence,  and  by  the  influence  over  them 
which  interference  on  their  behalf  had  obtained  for  us, 
of  inducing  them  to  band  themselves  together  under  our 
guidance  and  control  for  protection  against  the  common 
enemy.  These  important  objects  were  at  length  secured 
by  the  signing  of  a treaty,  on  the  27th  of  April,  1831, 
"between  the  Governor,  the  Ashantees,  and  the  Fantee 
and  other  tribes,  then  in  alliance  with  us ; and  during 
the  next  twelve  years  the  results  of  this  arrangement, 
under  the  administration  of  Governor  Maclean,  are  de- 
tailed in  the  report  of  the  Parliamentary  Connuittee  of 
1842.  There  was  exercised  a very  wholesonie  influence 
ov'er  a coast  not  touch  less  than  150  miles  in  extent,  and 
to  a considerable  distance  inland,  preventing  within  that 
range  external  slave  trade,  maintaining  peace  and 
security,  and  exercising  a useful  though  irregular  juris- 
diction among  the  neighbouring  tribes,  and  much 
mitigating  and  in  some  cases  extinguishing  some  of  the 
most  atrocious  practices  ■which  had  prevailed  among 
them  unchecked  before.” 


i 

f 

h 


The  inhabitants  of  the  Protectorate  are  not  Bri- 
tish subjects.  They  are  not  called  upon  to  take 
the  oath  of  allegiance.  In  dealing  with  them  the 
chief  magistrate  of  the  Gold  Coast  sits  as  Judicial  | 
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Assessor,  an  appointment  which  sprang  out  of  an 
Act  of  Parliament  of  1843,  allowing  the  Crown 
the  power  of  conferring  foreign  jurisdiction.  He 
administers  the  law  according  to  the  native  cus- 
toms. 

The  circumstances  under  which  we  are  boixnd  to 
assist  the  natives  in  the  Protectorate  are  not 
clearly  defined.  In  fact,  the  obligations  of  the 
Protectorate  are  ill  understood  by  both  sides.  Of 
late  years  one  important  body  of  natives,  the 
Fantees,  have  formed  a confederation,  and  have 
asked  the  British  authorities  either  to  govern  the 
country  like  any  other  colony,  or  to  give  them  a 
share  in  the  administration  of  their  own  affairs. 
This  reasonable  alternative  is  under  the  conside- 
ration of  Her  Majesty’s  Government. 

In  1861,  Lagos,  which  lies  still  further  to  the 
east,  in  the  Bight  of  Benin,  was  ceded  to  the 
British  Government  by  King  Docemo.  The 
treaty  of  cession  guarantees  to  him  a pension  of 
£1,000  a year,  the  right  of  deciding  disputes 
between  natives  of  Lagos  with  their  consent,  sub- 
ject to  appeal  to  British  law,  and  the  right  of 
using  the  title  of  King,  in  its  African  signification. 
Th'  settlement  consists  of  the  island  of  Lagos, 
with  the  towns  of  Badagry,  Palma,  and  LecMe. 
As  to  the  land  interposed  between  the  lagoon 
and  the  sea-beach.  Sir  Henry  Ord  reported,  in 
1865,  that,  to  avoid  any  complications  arising 
from  the  presence  of  domestic  slavery,  it  had  not 
been  thought  advisable  to  recognise  it  as  British 
territory.  "Mr.  Cardwell  gave  instructions  to  this 
effect  in  1866,  conceiving,  very  properly,  that  for 
commercial  purposes  no  further  extension  of  terri- 
tory was  necessary,  and  that,  indeed,  any  addition 
to  the  settlement  would  probably  involve  the  local 
government  in  trouble.  It  is,  therefore,  evident 
that  from  the  Eiver  Gambia  to  the  Bight  of  Benin 
the  British  settlements  practically  command  the 
commerce  of  one  of  the  most  productive  regions  of 
Africa.  Whilst  Lagos  shares  to  some  extent  in  the 
traffic  of  the  mouth  and  the  lower  -waters  of  the 
ISliger,  that  great  river  can  be  traced  northward 
and  westward  to  its  soui’ce  in  the  hills  of  Futa, 
which  are  almost  in  sight  of  the  colony  of  Sierra 
Leone.  From  the  vast  and  fertile  districts  inclosed 
between  the  Niger  and  the  sea,  we  get  gold,  ivory, 
cotton,  palm  oil,  palm  kernels,  ground  nuts,  beni 
seed.  Shea  butter,  pepper,  ginger,  gum. 

For  many  of  the  specimens  of  these  articles 
which  are  on  the  table  I am  indebted  to  Messrs. 
Banner  Brothers.  Their  long-established  and 
enterprising  firm  has  done  incalculable  benefit  to 
the  trade  of  Lagos  by  the  successful  efforts  they 
j have  made  from  time  to  time  to  develop  the  re- 
, sources  of  the  interior.  On  the  Gold  Coast  Mr. 
Swanzy’s  House  has  also  been  indefatigable  in  in- 
troducing coffee  and  cotton,  and  stimulating  the 
industry  of  the  natives.  I may  here  mention  that 
Sir  Arthur  Kennedy’s  admirable  plan  of  sending 
friendly  missions  to  the  interior  was  actively  co- 
operated in  by  Mr.  Swanzy,  who  at  his  own  cost 
' despatched  Mr.  Winwood  Reade  to  Falaba — a 
1 mission  which  proved  to  be  alike  interesting  to 
j geographers  and  of  practical  utility  to  the  trade  of 
i Sierra  Leone. 

' I have  made  a summary  of  the  trade  returns  of 
' 1871,  the  last  year  for  which  they  have  been  com- 
pleted. It  shows  at  a glance  the  value  of  the  com- 
merce of  the  British  Settlements. 


Imports. 

Exports. 

Vessels 

Entered. 

Vessel.s 

Cleared. 

Tonnage 

Entered. 

Tonn.-ig-e 
Cleared.  1 
1 

Sierra  Leone 

Gold  Coast  

Gambia 

Lagos 

£ 

306,84-9 

250,671 

102^064 

391,653 

£ 

467,755 

295,2'i7 

153,100 

589,802 

411 

343 

229 

278 

409 

315 

211 

275 

110,646 

131,553 

51,853 

125,776 

110,919 

119,494 

47,997 

125,168 

Totals 

1,050,237 

1,505,861 

1,271 

1,210 

419,828 

403,563 

RECAPITULATIOIt. 

Imports  £1,050,237 

Exports  1,505,864 


Total  commercial  movement  £2,556,101 

Thus,  over  1,200  vessels  cleared  and  entered 
with  cargoes  exceeding  two  millions  and  a half 
in  value. 

These  are  the  actual  results  of  the  year  1871. 
Since  then  two  changes  have  been  made,  the 
effects  of  which  are  becoming  already  manifest — 
namely,  the  addition  of  the  Dutch  possessions  in 
Guinea  to  the  British  Settlements,  and  the  general 
re-vision  of  the  tariffs,  with  a view  of  encouraging 
trade  and  shipping.  Owing  to  these  changes,  I 
believe  that  the  exports  from  her  Majesty’s  West 
African  Settlements  will  exceed  £2,000,000  in 
1873,  and  that  the  imports  will  reach  £1,500,000, 
which  would  give  a total  commercial  movement  of 
£3,500,000. 

The  growth  of  the  trade  is  seen  by  looldng  at 
the  preceding  table ; for  instance,  in  1861  the  total 
value  of  imports  and  exports  was  1,258,280,  just 
half  what  it  became  ten  years  later — that  is, 
£2,556,101  in  1871. 

We  hear  a good  deal  of  the  rapid  improvement 
in  Jamaica,  yet  there  the  total  imports  and  exports 
in  1861  amounted  to  £2,304,096,  and  in  the  sub- 
sequent ten  years  they  had  only  increased  to 
£2,527,716. 

To  put  it  in  another  form — whilst  the  total  com- 
mercial movements  of  Jamaica  were,  ten  years  ago, 
double  that  of  the  West  African  settlements,  and 
they  have  both  gone  on  increasing  since  then,  the 
commerce  of  the  latter  has  grown  so  rapidly  that 
it  now  exceeds  the  commerce  of  Jamaica.  At  this 
rate,  many  years  will  not  pass  before  it  outstrips 
the  commerce  of  the  Mauritius,  the  Capo  of  Good 
Hope,  and  Ceylon.  But  between  the  commerce  of 
West  Africa  and  that  of  such  colonies  there  is  an 
important  distinction.  Jamaica  and  the  other 
-settlements  I have  mentioned  are  producing 
colonies,  wdxereas  the  settlements  on  the  West  Coast 
of  Africa  arc  merely  our  entrepots  of  trade  with  the 
interior.  They  collect  commerce,  but  produce 
nothing  themselves  ; they  hold,  with  respect  to 
Africa,  the  same  relation  that  the  early  settlements 
of  the  East  India  Company  at  Calcutta  and  Madras 
held,  many  years  ago,  to  the  then  but  little  known 
interior  of  Hindostan. 

Can  we  push  the  comparison  further  ? Can  we 
hope  to  see  an  African  empire  as  rich  and  pros- 
perous, and  conti'ibuting  as  largely  to  the  com- 
mercial wealth  of  England,  as  Her  Majesty’s 
empire  in  the  East  P From  what  I have  seen  of 
the  negro  race,  I believe  such  a result  is  possible  ; 
but  to  accomplish  it,  great  changes  must  be  made 
in  our  system  of  dealing  with  the  native  chiefs  and 
people. 

It  \vdll  be  remembered  that  our  settlements  are 
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but  a little  fringe  on  the  great  continent  of  Africa. 
The  condition  of  the  settlements  themselves,  vdth 
respect  to  Government  legislation,  fiscal  arrange- 
ments, revenue,  and  education,  must,  however,  be 
understood  before  considering  the  greater  question 
of  our  influence  in  the  interior. 

The  following  tables  exhibit  the  value  of  the  im- 
ports and  exports  for  the  last  fifteen  years  : — 


Value  oe  Imports  and  Exports. — Sierra  Leone. 


Imports. 

Exports. 

. 

£ 

£ 

1856  

152,907 

180,385 

1857  

172,315 

288,728 

1858  

139,805 

225,349 

1860  

172,726 

304,394 

1862  

144,269 

268,814 

1863  

209,106 

295,853 

1864  

190,441 

201.808 

1865  

368,545 

237,240 

1866  

373,269 

269,719 

1867  

284.766 

296,718 

1858  

295,826 

296,466 

1869  

289,779 

404,862 

1870  

280,864 

392,191 

1871  

305,849 

467,755 

Value  of  Imports  and  Exports. — Gold  Coast. 

— 

Imports. 

a 

Exports. 

£ 

£ 

1856  

105,364 

120,999 

1857  

118,270 

124,394 

1858  

122.457 

164,136 

1860  

112,454 

110,457 

1861  .... 

162.970 

145,819 

1862  

145,100 

102,086 

1863  

76,955 

63,764 

*1864  

, , 

*1865  

. 

*1866  

1867  

206,920 

160,291 

1868  

1869  

213,491 

281,913 

1870  .... 

253,397 

378.239 

1871  

250,671 

205,207 

» No  returns  completed. 

Value  op  Imports  and  Exports. 

— Gambia. 

— 

Imports. 

Exports. 

£ 

£ 

1856  

108,852 

176.577 

1857  

118,620 

201,628 

1858  

118,693 

227.460 

1860  

73,138 

109,137 

1861  

109,581 

136,837 

1862  

99,825 

154,443 

1863  

172,965 

141,673 

1864  

135,777 

148,157 

1865  

128,808 

138,693 

1866  

108,298 

158,368 

1867  

193,420 

214,389 

1868  

144,624 

187,367 

1869  

94,027 

109,312 

1870  

91,996 

142,617 

1871  

102,06^ 

153,100 

Value  op  Imports  and  Exports.— Lagos. 


— 

Imports. 

Exports. 

1862  (half) .... 

£ 

77,933 

£ 

61,932 

1863  

171,138 

158.341 

1864  

120,796 

166,903 

1865  

114,284 

220,766 

176  636 

1866  

262.699 

1867  

321,997 

613,157 

1868  

340,815 

617.263 

1869  

416,895 

669,598 

1870  

400,658 

616,365 

1871  

391,653 

689,802 

The  Government  of  Sierra  Leone  consisted,  until 
May,  1863,  of  a Governor  and  a Legislative  Coun- 
cil, comprising  the  Bishop  of  Sierra  Leone,  the 
Chief  Justice,  the  Colonial  Secretary,  the  Collector 
of  Customs,  and  one  or  two  others  appourted  by 
the  Crown. 

By  a new  charter,  issued  at  that  date,  an  Execu- 
tive Council  was  created,  composed  of  four  members 
nominated  by  the  Crown ; and  the  Legislative 
Council  was  made  to  consist  of  the  members  of 
the  Executive  Council,  and  such  other  person  or 
persons  as  may  be  nominated  by  Royal  Warrant. 

In  1865,  it  was  decided,  on  the  recommendation 
of  Sir  Charles  Adderley’s  Committee,  that  the 
Central  Governments  on  the  West  Coast  of  Africa 
should  be  re-established  in  Sierra  Leone.  Gambia, 
the  Gold  Coast,  and  Lagos  were  accordingly  placed 
under  one  general  government. 

The  commission  ‘and  instructions  under  which 
this  change  was  effected  were  dated  in  February, 
1866.  They  revoked  and  determined  the  former 
commission  issued  in  respect  of  Sieixa  Leone,  the 
Gambia,  the  Gold  Coast,  and  Lagos,  and  consti- 
tuted on  the  West  Coast  of  Africa  one  Govcm- 
ment-in-Chief,  to  be  called  the  Government  of  the 
West  Africa  Settlements,  and  to  comprise  the  four 
colonies  aforesaid.  Within  each  of  the  four  said 
settlements  aLegislative  Council  was  established,  to 
consist  of  the  Governor  and  of  such  other  persons, 
being  not  less  than  two  in  number,  within  each 
settlement,  as  should  be  named  by  instruction  or 
warrant  imder  the  sign  manual.  In  Sierra  Leone 
it  consists  of  nine  members,  five  official  and  four 
unofficial,  three  of  the  latter  beiog  negro  mer- 
chauts.  In  Lagos,  Gold  Coast,  and  Gambia,  the  ij 
legislative  body  consists  of  four  members,  of  which 
three  are  officials  and  only  one  an  unofficial  member. 

A larger  representation  of  the  mercantile  element 
on  the  Council  at  Lagos  and  the  other  subordinate  J 
governments  is  much  needed.  To  this  serious  want 
may  perhaps  be  traced  to  some  extent  the  stoppages 
of  trade  and  other  troubles  that  for  many  years 
past  have  so  frequently  occurred.  Bower  was 
vested  in  these  councils  to  establish,  subject  to  the 
veto  of  the  Governor-General,  such  ordinances  as 
might  be  necessary  for  the  good  government  of  the 
settlements. 

WithiiL  the  settlement  of  Sierra  Leone,  an  Execu- 
tive Council  was  established  for  the  purpose  of 
advising  and  assisting  the  Governor- General. 

It  was  provided  that  the  Governor  should  reside 
in  Sierra  Leone,  except  when  the  interest  of  the 
service  might  render  his  presence  desirable  in  any 
■ other  of  the  said  settlements. 
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Provision  is  also  made  in  the  commission,  that 
in  case  of  the  death  or  absence  of  the  Governor, 
the  Government  of  Sierra  Leone  shall  be  adminis- 
tered by  the  Lieutenant-General,  or  if  there  should 
be  no  such  person,  by  the  Senior  Military  Officer 
in  command  of  the  troops.  In  Lagos,  Gambia, 
and  the  Gold  Coast,  similar  powers  are,  in  the 
absence  of  the  Administrators,  vested  in  the  Col- 
lectors of  Customs  there. 

Until  the  appointoient  of  the  late  Mr.  Alston,  as 
Queen’s  Advocate  of  Sierra  Leone  and  legal  adviser 
of  the  Governor-in- Chief,  but  little  had  been  done 
since  1865  to  reform  the  statute  books  of  the  settle- 
ments. During  his  brief  tenure  of  office,  however, 
some  valuable  changes  were  made,  especially  by 
the  following  new  ordinances  ; — 

The  Naturalisation  Ordinance. 

The  Coroner's  Ordinance. 

The  Lunacy  Regulation  Ordinance. 

The  Gaol  Ordinance. 

The  Waterworks  Ordinance. 

The  H irbonr-works  Ordinance. 

The  recent  legislation,  however,  of  most  import- 
ance is  that  respecting  taxation  and  customs  reve- 
nue. The  laws  passed  on  these  subjects  are  as 
follows ; — 

Road  Tax  Repeal  Ordinance,  Sierra  Leone,  No.  10,  of 

1872. 

House  and  Land-tax  Repeal  Ordinance,  Sierra  Leone, 

No.  12,  of  1872. 

An  Ordinance  to  Amend  the  Duties  of  Customs,  Sierra 

Leone,  No.  13,  of  1872. 

Harbour  Dues  Ordinance  and  Abolition  of  Wharfage 

Dues,  Sierra  Leone,  No.  14,  of  1872. 

Market  Dues  Repeal  Ordinance,  Sierra  Leone,  No.  16,  of 

1872. 

Customs  Revision  Ordinance,  Gold  Coast,  No.  3,  of  1872. 
Customs  Revision  Ordinance,  Lagos,  No.  3,  of  1872. 
Fishing-tax  Abolition  Ordinance,  Lagos,  No.  5,  of  1872. 

The  general  result  of  this  legislation  is  already 
seen.  The  population  of  Sierra  Leone,  which  for 
ten  years  past  had  been  diminishing  year  by  year, 
is  now  being  recruited  by  families  that  had  gone 
to  the  Bullion  Shore  and  the  neighbouring  dis- 
tricts, to  avoid  the  penalties  of  the  road  tax  and 
the  house  tax. 

The  road  tax  was  not  a good  impost.  Under  its 
provisions  a system  of  forced  labour  on  the  roads 
was  maintained,  which  was  only  another  form  of 
negro  slavery.  I found  the  police-office  filled  day 
after  day  with  batches  of  from  forty  to  fifty  poor 
people,  who,  from  inability  to  pay  the  tax,  and 
omitting  to  work  upon  the  road,  were  sent  to  hard 
labour  in  the  chain-gang.  Destitute  widows,  men 
on  the  invalid  list,  young  women,  all  were  forced 
to  work  on  the  roads  or  were  sent  to  prison  if  they 
could  not  pay  the  tax.  The  house  and  land  tax  was 
also  oppressive  to  the  poor.  These  laws,  as  Mr. 
M'Arthm-  truly  pointed  out  in  the  House  of  Corn- 
Commons  in  1871,  had  caused  “sullen  discontent” 
amongst  the  natives  under  British  rule.  Her 
Majesty’s  Government,  however,  readily  consented 
to  repeal  them. 

To  make  up  for  the  loss  of  four  or  five  thousand 
pounds  of  revenue,  derived  from  such  imposts,  a 
1 new  tariff  was  framed,  based  on  the  principle  that 
[ Richard  Cobden  long  since  recommended  for  adop- 
'l  tion  in  her  Majesty’s  colonies. 

This  new  tanff  abolished  the  general  ad  valorem 
\ duties,  and  repealed  the  long  list  of  specific  duties 


established  at  Sierra  Leone  twenty  years  ago.  It 
makes  the  following  articles  free  in  future  : — ■ 


Bread 

Iron  (manufactured) 

Bacon 

Preserved  meats 

Beef 

Pitch  and  tar 

Biscuits 

Sugar 

Bricks 

Tea 

Candles 

Timber 

Clocks 

Masts  and  spars 

Cheese 

Shingles 

Fish 

Slaves 

Horses 

Shooks 

Flour- 

Lard 

Iron  (raw) 

The  total  abolition  of  the  wharfage  dues  and  the 
reduction  of  tonnage  dues  from  Is.  6d.  to  6d.  o,  ton, 
are  parts  of  the  tariff  that  have  directly  benefited 
the  shipping  interest. 

Oir  the  other  harrd,  the  increase  of  the  duties  on 
spirits  (from  Is.  6d.  to  2s.  a gallon),  tobacco  (from 
l^d.  to  4d.  a lb.),  and  gunpowder  (from  9d.  to  2s. 
per  barrel),  has  rrot  apparerrtly  diminished  the  im- 
port or  corrsumption  of  these  articles.  The  conse- 
queirce  is  that,  after  rrreeting  the  large  remissions 
of  direct  taxation,  and  providirrg  for  the  reforms 
rrrade  m the  other  jrar-ts  of  the  tariff,  the  additional 
increase  froirr  the  duties  on  spirits,  tobacco,  and 
gunpowder  has  left  a considerable  surplus. 

After  deductiirg  all  liabilities,  the  balance  that 
was  found  iir  the  treasury  chest  of  Sierra  Leone  orr 
the  31st  of  December,  1872,  was  larger  than  any 
balance  hitherto  obtained  there  orr  closing  the 
transactions  of  the  year. 

The  new  Gold  Coast  tariff  has  raised  the  spirit 
duty  from  6d.  to  Is.  a gallon,  and  abolished  all 
the  ad  ralorem  duties  on  food,  clothing,  building 
rrraterials,  hardware,  cutlery,  stationery,  cottoir, 
silks,  &c.  This  tariff  has  also  provided  a large 
balance  hr  the  treasrrry  chest  at  the  end  of  1872, 
and  has  enabled  the  estimates  of  1873  to  leave  a 
surirlus  of  over  £11,000. 

The  Gold  Coast  revenue  for  1872  was  estimated 
at  £24,561.  Shrce  the  transfer  and  the  new  tariff, 
it  is  estimated  for  1873  at  £46,486. 

Owing  to  the  interruptiorr  of  trade  that  had 
takerr  place  at  Lagos,  no  change  rvas  made  in  the 
tariff  beyorrd  a slight  mcrease  in  the  spirit  and 
tobacco  duties.  When  the  general  trade  revives, 
the  sphit  duty,  now  only  6d.  a gallon,  may  be 
doubled  with  safety. 

The  new  fiscal  system  in  Sierra  Leone  arrd  the 
Gold  Coast  has  shifted  the  incidence  of  taxation 
from  the  settlemerrts  to  the  consumers  irr  the  in- 
terior. Nearly  all  the  revenue  rrow  collected  in 
Sierra  Leone  is  paid  by  tribes  remote  from  the 
settlemerrts,  who  consume  the  spirits  and  tobacco 
imported  iirto  Freetown,  and  which  are  exchanged 
for  rrative  produce. 

The  increased  price  of  spirits  and  tobacco  from 
the  new  duty  is  hardly  felt  by  the  great  irrass  of 
the  consrrnrers,  owing  to  the  fact  that  the  price 
increases  beyond  all  proportion  to  the  original  cost 
of  the  articles  as  they  are  carried  irrto  the  interior 
of  the  cormtry. 

On  the  whole  the  taxatiorr  alorrg  the  coast  is  ex- 
tremely light. 

Since  Sir  Charles  Adderiey’s  Parliamentary 
Committee  on  the  West  African  Settlemerrts,  which 
led  to  the  formation  of  a Government-iir-chief 
and  to  other  administrative  reforms,  the  revenrre 
of  the  whole  colony  has  considerably  irrereased. 
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The  total  sum  collected  in  1871  was  £172,197,  as 
against  £116,281  in  1866. 

The  ratio  of  increase  has  been  steady  and  satis- 
factory. In  1867  the  revenue  rose  to  £128,320;  in 
1868,  to  £130,660 ; in  1869,  to  £149,884  ; in  1870,  to 
£159,830  ; and  the  revenue  for  1871  exceedsthat  of 
1870  by  £12,367. 

In  the  year  1873,  when  the  revenue  from  the 
late  Dutch  possessions  will  be  taken  into 
accomit,  and  when  the  new  tariffs  will  be  in  full 
operation,  I beUeve  the  total  income  of  the  settle- 
ments will  exceed  £200,000. 

The  rapid  increase  of  revenue  from  1866  to  1871 
contrasts  favourably  with  the  corresponding  period 
of  ten  years  before.  The  following  table,  how- 
ever, does  not  mclude  Lagos,  as  that  settlement 
did  not  come  under  the  colonial  office  until  1865. 

Total  Revenue  op  H.M.  West  African  Settlements. 

1856  £65,893 

1857  56,810 

1858  58,633 

1859  64,918 

1860  66,835 

1861  61,958 

The  revenue  of  each  separate  settlement,  from 
1866  to  1871,  was  as  follows  : — 


Revenue. 


1866. 

1867. 

1868. 

1869. 

1370, 

1871. 

Sierra  Leone 

Gold  Coast  

Gambia 

Lagos 

£ 

62,263 

11,053 

19,079 

23,823 

£ 

64,871 

10,839 

22,415 

30,195 

£ 

59,272 

15,404 

22,088 

33,896 

£ 

69,617 

24,127 

15,518 

40,622 

£ 

67,135 

30,851 

18,969 

42,875 

£ 

80,486 

28,609 

17,490 

45,612 

Total  revenue ) 
of  H.M.  Westf 
African  Settle- 1 
ments ) 

116,218 

128,320 

130,660 

149,884 

159,830 

272,197 

The  expenditure  has  generally  been  kept  well 
within  the  revenue,  as  may  be  seen  from  the  fol- 
lowing figures : — ■ 

Expenditure. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

Sierra  Leone 

Gold  Coast  

Gambia 

Lagos... 

£ 

60,532 

11,589 

17,681 

23,602 

£ 

70,934 

10,993 

18,664 

30,195 

£ 

65,694 

11,651 

17,082 

33,711 

£ 

70,465 

18,836 

20,236 

39,431 

£ 

68,033 

35,609 

21,937 

42,379 

£ 

76,130 

29,004 

16,662 

46,611 

Total  

113,411 

jl30,836 

118,138 

148,968 

167,958 

167,497 

Sir  Henry  Ord  pointed  out  to  the  Committee  of 
1865  that  the  military  expenditure,  which  then 
amounted  to  a charge  of  £127,897  on  the  Imperial 
Exchequer,  could  be  considerably  reduced,  and 
when  the  Government-in-Chief  of  the  four  set- 
tlements was  concentrated  at  Sierra  Leone,  and 
local  forces  substituted  for  some  of  the  West 
Indian  detachments.  This  iiolicy  has  been  steadily 
pursued,  and  with  such  success  that,  though  the 
trade  with  the  United  Kingdom  has  considerably 
increased,  the  military  expenditure  chargeable  to 
the  United  Kingdom  has  fallen  to  one-fourth  of 
what  it  was  in  1865.  In  1871  it  amounted  only 
to  £29,331.  This  sum  is  divided  between  Sierra 
Leone  and  the  Gold  Coast. 

The  other  two  settlements — Lagos  and  the 
Gambia — provide  for  their  own  defence.  In  1863 


Governor  Freeman  purchased  400  stand  of  arms 
for  a force  he  was  raising  from  a widely-spread 
Mahommedan  tribe,  the  Houssas.  In  July,  1864, 
he  reported  that  he  could  maintain  100  armed 
Houssas  at  an  annual  cost  of  £1,269.  Before  his 
death,  which  occurred  soon  after,  he  anticipated 
the  substitution  of  his  Houssas  for  Imperial  troops, 
and  this  was  accomplished  under  Sir  Arthur  Ken- 
nedy’s instructions,  in  1869.  An  armed  police 
force  has  also  been  substituted  for  the  Imperial 
troops  at  the  Gambia. 

The  experiment  was  tried  in  May  last,  of  moving 
100  Houssas  from  Lagos  to  the  Gold  Coast.  They 
have  been  doing  garrison  work  at  Elmina,  and 
are  found  to  be,  for  the  sort  of  duty  required  in 
the  Protectorate,  more  useful  than  the  West  Indian 
troops. 

The  only  buildings  of  any  strength  and  magni- 
tude in  the  West  African  settlements  are  of  old 
date,  having  been  constructed  either  by  the  Portu- 
guese or  the  Dutch.  However,  immediately  before  ' 
his  departure.  Sir  Arthur  Kennedy  laid  the  foun- 
dation stone  of  a new  wharf  in  Freetown  Harbour, 
on  which  £13,700  was  spent  in  1872,  and  a further 
sum  of  £25,000  appropriated  for  its  construction 
in  the  present  year  (1873). 

On  the  coast  of  Guinea  the  Government  Works 
Department  obtained  some  fine  forts  and  castles 
by  the  transfer  of  the  Dutch  settlements.  One 
part  of  the  extensive  and  well-preserved  fortress 
of  St.  George  D’Elmina  has  already  been  utilised 
as  a government  bonded  warehouse.  Another  part 
is  occupied  as  a barrack  for  the  Houssas.  The 
Palaver-hall  is  used  as  a com-t  of  justice,  and  the 
wing  of  the  castle  overlooking  the  sea  contains  a 
good  suite  of  rooms,  suitable  for  the  Governor-in- 
Chief  when  he  visits  the  Gold  Coast. 

Immediately  after  the  transfer,  the  Colonial 
Surveyor  was  instructed  to  begin  two  public  works, 
one  being  a road  from  Elmina  to  Cape  Coast,  a 
distance  of  eight  miles,  the  other  the  extension  of 
a sea-wall,  which  will  facilitate  the  shipping  of 
cargo  at  Elmina.  The  new  road  is  now  made,  and 
when  the  bridge  across  the  Sweet  River  is  finished 
it  will  be  available  for  general  traffic. 

At  Lagos  a good  deal  of  money  was  spent  for 
the  last  few  years  in  cutting  the  Offfn  Canal,  but, 
owing  to  causes  not  foreseen  when  the  works  were 
midertaken,  it  has  turned  out  to  be  useless.  The 
roads  and  streets  are  admirably  laid  out,  though, 
on  account  of  the  sandy  soil,  they  are  much 
broken  up  in  the  rainy  season.  The  merchants’ 
houses — especially  those  belonging  to  foreigners 
— are  substantially  built.  There  is  not,  how- 
ever, a good  government  building  in  the  settle- 
ment, except  the  barrack,  now  used  as  the  hospital. 
The  gaol  looks  like  a collection  of  native  huts 
surrounded  by  a mud  wall.  The  public  offices  and 
the  court-house  are  mere  temporary  makeshifts. 

When  the  revenues  of  Lagos  admit  of  it,  a 
public  work  may  perhaps  be  imdertaken,  which 
would  be  of  immense  benefit  to  the  commerce  of 
West  Africa ; that  is,  a breakwater,  on  the  principle 
of  that  constructed  at  Natal,  for  rendering  the  bar 
deeper.  Such  a work,  if  successful,  would  make 
Lagos  the  Liverpool  of  the  West  Coast.  The 
buildings  of  the  Gambia  are  far  superior  to  those 
of  the  Cape  Coast  or  at  Lagos. 

It  can  now  be  truly  said  that  one  of  the  great 
objects  for  which  the  British  Settlements  were 
maintained  has  been  accomplished — the  oceanic 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  May  2,  1873. 


413 


slave  trade  is  entirely  gone.  But  tliougb.  tlie  slave 
trade  across  the  Atlantic  is  extinct,  African  slavery , 
as  a home  trade,  exists  ; and  it  must  be  admitted 
that  to  slave  labour  we  owe  our  flourishing  com- 
merce with  Africa.  The  whole  of  the  produce 
shipped  from  Lagos  is  the  result  of  slave  labour. 
The  same  must  bo  said  of  the  Gold  Coast  and  of 
the  Gambia.  With  the  exception  of  a little  free 
labour  employed  in  curing  hides  in  Freetown,  and 
one  or  two  other  trifling  pursuits,  the  labour  of 
domestic  slaves  produces  all  the  exx^orts  of  Sierra 
Leone. 

Of  the  produce,  valued  at  £1,050,237,  shix^ped 
from  the  British  Settlements  in  Africa  in  1871,  not 
more,  perhaps,  than  one  thousand  pounds  worth 
is  the  result  of  exclusively  free  labour.  Of  the 
17,882  ounces  of  gold  dust  sent  to  England, 
probably  not  one  ounce  was  obtained  by  free  labour. 

The  European  produce  is  carried  from  the  coast 
into  the  interior  by  slaves.  In  1871  the  value  of 
the  produce  so  conveyed  into  Africa  by  slave  labour 
must  have  exceeded  £1,250,000. 

It  is  not  unlikely  that  for  some  time  to  come  the 
growth  of  our  commerce  with  Africa  will  strengthen 
domestic  slavery,  instead  of  diminishing  it,  just  as 
the  material  progress  of  Russia  under  Peter  the 
Great  intensified  the  serfdom  of  Eastern  Europe  in 
the  beginning  of  the  eighteenth  century.  In  one 
of  his  despatches  to  Lord  Clarendon,  written  in 
1866,  Dr.  Livingstone  says  : — 

“There  is  a sort  of  charm  in  the  prospect  of  gradual 
amelioration  of  the  state  of  slavery  by  the  steady  advance 
of  trade  and  civilisation ; yet  all  experience  x^roves  the 
prospect  to  be  delusive.  It  is  in  the  patriarchal  state  alone 
that  slavery  is  endurable.  So  long-  as  that  state  con- 
tinues there  is  little  disparity  between  master  and  man. 
Each  enjoys  the  general  indolence  ; but,  let  society  ad- 
vance, artificial  wants  increase,  and  luxuries  become 
necessaries,  the  distance  between  owner  and  slave  be- 
comes proportionably  widened.  In  fact,  just  as  the  love 
of  gain  is  developed  in  the  master,  the  lot  of  the  slave 
becomes  compulsory,  and  for  the  sole  jirofit  of  the  master ; 
the  interests  of  owner  and  slave  diverge,  and  this  diver- 
gence increases  with  every  advance  in  trade,  civilisation, 
and  luxury.-’ 

In  the  British  settlements  domestic  slaves,  of 
course,  are  free ; but  in  the  neighbouring  x^rotec- 
torates  they  are  to  be  found  in  every  house.  Thou- 
sands of  domestic  slaves  are  to  be  seen  every  day 
in  Lagos,  coining  and  going  on  theii-  owners’  busi- 
ness. It  very  rarely  haxipens  that  any  of  them  sent 
to  Lagos  with  produce  elect  to  remain  there  against 
their  masters’  wishes. 

The  fact,  however,  that  runaways  often  leave 
British  territory,  and  ask  their  masters  to  take 
them  again  into  servitude,  is  some  xiroof  that  there 
is  a wide  difference  between  domestic  slavery  and 
the  oceanic  slave  trade. 

Educatiox. 

In  addition  to  the  stopping  of  the  oceanic  slave 
trade,  our  West  African  settlements  -were  esta- 
blished in  their  x^resent  form  with  the  avowed  ob- 
ject, not  of  territorial  aggrandisement,  but  of 
training  the  natives  so  as  to  render  them  caxiable 
of  self-government.  The  vieivs  xiut  forward  in  the 
Times,  on  the  14th  December,  1872,  as  to  the  hope- 
lessness of  forming  a colonial  emxiire  with  Euro- 
pean officials  in  this  climate  are  in  accordance  wdth 
my  observations,  and  with  the  experience  of  the 


most  intelligent  persons  I have  met  in  my  visits  to 
the  settlements. 

Every  year  that  has  elapsed  since  1865  has  served 
but  still  further  to  confirm  the  resolution  of  the 
Select  Committee  of  the  House  of  Commons,  in 
saying— 

“The  object  of  our  policy  should  be  to  encourage  in 
the  natives  the  exercise  of  those  qualities  which  may 
render  it  possible  for  us  more  and  more  to  transfer  to 
them  the  administration  of  all  the  governments, 
with  a view  (o  our  ultimate  withdrawal  from  all,  except 
probably  Sierra  Leone.” 

But,  though  time  has  only  shown  the  increased 
necessity  of  this  xoolicy,  very  little  has  been  done  in 
the  last  seven  years  to  establish  that  on  which  alone 
a safe  foundation  of  African  home  government  can 
be  built,  that  is,  a comxorehensive  system  of  x^ublic 
instruction. 

Sir  Arthur  Kennedy,  in  his  despatch.  No.  1,  of 
the  11th  January,  1869,  written  at  Sierra  Leone, 
said — • 

“Elucation,  as  elsewhere  on  the  coast,  has  been,  and 
is,  most  inadequately  provided  for.” 

In  his  official  rexoort  for  1870,  Mr.  Popplestone, 
the  late  Director  of  Public  Instruction,  thus 
summed  uxo  his  description  of  the  state  of  educa- 
tion in  Sierra  Leone  : — 

“ As  may  be  inferred  from  this  description  of  the  state 
of  education,  and  from  the  want  of  duly  capacitated 
persons  to  train,  moral  duties  are  not  inculcated  during 
the  school  lessons.  Apart  from  this  decided  want  of 
instruction  in  practical  morality,  there  is,  it  may  safely 
be  asserted,  in  the  habits  of  listlessness  and  inanimation 
consiucuous  among  the  younger  section  of  the  scholars, 
an  indirect  incentive  to  the  formation  of  a thoughtless, 
idle,  and  indolent  character.” 

Mr.  Pox^xAestone’s  statements  to  me  in  1872, 
my  own  insxoection  of  some  of  the  schools,  and  the 
exxoerience  I gained  by  conducting  a comxoetitivo 
examination  for  clerkshhos  in  Sierra  Leone,  in 
which  I examined  young  men  of  various  denomi- 
nations and  ranks  of  life,  together  with  the  con- 
stant ox)portunities  which  the  head  of  the  execu- 
tive in  a colony  possesses  of  estimating  the  intel- 
lectual training  of  the  community,  all  convince 
me  that  no  real  x^rogress  has  been  made,  and  that 
the  system  still  continues  to  be  “an  incentive  to  the 
formation  of  a thoughtless,  idle,  and  indolent  cha- 
racter.” 

Acting-Administrator  Salmon  mformedme  that, 
however  defective  he  had  observed  the  system  of 
Xrublic  instruction  at  Sierra  Leone  to  be,  he  found 
it  still  worse  at  Cax^e  Coast ; and  the  late  acting- 
administrator  of  Lagos,  Mr.  Fowler,  gave  mo  a 
shnilar  account  of  that  setttlement.  Last  year  the 
colonial  chaxflain  of  the  Gambia  thus  described,  in 
an  official  repiort,  the  state  of  education  as  he  finds 
it  in  the  government  schools  in  that  settlement : — ■ 

“The  Government  school  has  100  pupils  on  the  roll. 
Some  attend  only  two  days,  some  one  day,  out  of  the 
five  days  of  the  week.  Others  show  up  once  in  three 
weeks,  or  once  a month.  The  parents  or  guardians 
generally  employ  the  children  in  selling  gooJs  in  the 
mark(  t. 

“ Thus  we  have  the  mortification  to  see,  in  several 
case.o,  the  fruit  of  our  labours  nipped  in  the  bud  in  this 
department. 

“ The  children  pass  from  our  hands  before  any  per- 
manent good  is  effected.  Nothing,  to  my  mind,  will 
answer  hero  but  the  compulsory  system. 
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“ The  Sunday  school  is  attended  by  nearly  all  the 
school  children,  with  a few  others.  The  number  ave- 
rages 60. 

“ I have  also  commenced  a separate  school  for  the 
poor  heathen  children.  They  are  quite  naked  and  des- 
titute, and  belong  to  the  tribe  called  Sereres. 

“ The  average  number  of  attendance  is  from  eight  to 
twelve.” 

It  was,  however,  by  the  chiefs  at  Lagos  and  at 
Cape  Coast  that  my  attention  was  first  drawn  to 
the  cause  of  this  widespread  educational  failure. 

On  my  second  visit  to  Lagos,  King  Docemo  told 
me  that  his  chiefs  and  principal  people  wished  to 
get  their  children  educated,  but  they  were  debarred 
from  doing  so.  Some  years  ago  he  had  asked  the 
administrator  to  aid  him  in  getting  his  son  taught 
English,  and  the  boy  was  accordingly  sent  to 
school.  But  in  a short  time  he  had  to  withdraw 
the  boy  from  school.  King  Docemo  is  not  a 
Christian,  and  it  appears  that,  in  accordance  with 
a custom  of  his  religion,  it  was  his  practice,  on  the 
anniversary  of  the  death  of  some  relative,  to  pro- 
ceed with  his  family  to  the  house  where  this  rela- 
tive had  been  interred,  and  there  go  through  certain 
prayers  or  ceremonies.  His  son,  who  had  been  sent 
to  the  English  school,  was  warned  by  his  teachers 
that  this  was  all  very  sinful,  and  that  he  should 
assist  in  rooting  out  the  heathen  customs  of  his 
father.  But  neithei’  the  boy  nor  King  Docemo 
would  agree  to  this ; and  as  the  teachers  said  their 
mission  was  to  enlighten  the  natives  in  such  matters 
especially,  no  agreement  as  to  the  education  of  the 
boy  could  be  arrived  at. 

All  the  chiefs  and  captains  of  companies  at  Cape 
Coast  came  to  me  with  similar  stories.  They  said 
they  would  give  anything  for  a good  education. 
They  grieved  to  see  their  children  brought  up 
within  a few  yards  of  the  English  forts  without 
learning  to  read  or  write  English,  or  even  to  speak 
it.  But  in  every  English  school  their  religion  and 
customs  were  specially  discouraged.  They  said  that 
a few  low  caste  natives,  tempted  by  the  emoluments 
of  government  clerkships  and  of  catechists,  would 
continue  going  to  such  schools,  but  they  pointed 
to  the  flagrant  hypocrisy  and  idleness  that  was 
thus  created. 

Subsequently  I had  an  interview,  in  the  neigh- 
bourhood of  Sierra  Leone,  with  the  kings  and  chiefs 
in  treaty  with  the  settlement.  Bey  Mauro,  King 
of  North  Bullom,  being  deputed  to  address  me  by 
the  others,  said  that  it  had  reached  their  ears  that 
I had  written  to  the  Queen’s  government  suggest- 
ing a scheme  of  education  where  Mohammedans  and 
others  not  Christians  could  be  educated.  That 
this  news  had  spread  far  and  wide,  and  caused  in- 
tense satisfaction.  They  were  all  most  anxious 
that  their  children  should  learn  English,  but  what 
could  they  do  ? Of  all  the  kings  and  chiefs  then 
present  not  one  could  sign  his  name  in  English  to 
the  treaties  they  made  with  the  Queen,  though  in 
their  fathers  and  grandfathers’  time  there  were  the 
same  scliools  at  Sierra  Leone  as  now.  But  their 
fathers  would  not  send  them  to  change  their  reli- 
gion, and  they  could  not  send  their  sons  to  the 
English  schools  for  the  same  reason.  Bey  Inca, 
King  of  the  Small  Searcies,  said  he  had  to  send  his 
son  to  Bisan,  in  the  Portuguese  settlements,  to 
learn  Arabic  and  Portuguese,  and  from  thence  he 
was  about  sending  him  to  Senegal,  to  learn  French 
and  complete  his  Arabic. 

The  native  kings  who  thus  spoke  to  me  were 


as  intelligent  persons  as  any  Europeans  I had  seen 
on  the  coast.  Bey  Inca  apologised  for  having  to 
speak  through  an  interpreter,  explaining  that  it 
was  no  fault  of  his  ; and  he  added  his  regret  that 
his  son,  whose  book  learning  would  be  greater 
than  his  own,  would  be  unable  to  read  or  write 
any  European  language  except  Portuguese  and 
French,  though  the  district  he  would  be  called 
upon  to  govern  was  in  such  close  proximity  to 
Sierra  Leone. 

These  statements  account  for  the  fact  that  whilst 
the  British  Settlements  exercise  a certain  political 
and  commercial  influence  some  hundreds  of  miles 
in  the  interior  of  Western  Africa,  their  educational 
influence  in  the  interior  is  absolutely  “ nil.”  And 
yet  it  is  from  the  interior  that  the  governing  class 
must  be  dra\vn.  The  liberated  Africans  of  Sierra 
Leone,  though  not  bad  people,  are  in  character, 
intelligence,  and  bearing,  very  inferior  to  the 
genuine  specimens  of  the  negro  race  beyond  the 
settlement. 

It  was  only  in  the  interior  that  I saw  a popula- 
tion exhibiting  any  real  love  for  learning.  At 
Kambia,  a fine  town,  at  the  head  of  the  navigable 
part  of  the  Great  Searcies,  I found  native  schools, 
where  negro  boys  and  negro  girls  were  taught  to 
read  and  write  Arabic  by  negro  teachers. 

I have  here  one  of  their  timber  school-books  or 
boards.  This  one  (A)  I got  from  a boy  on  the  11th 
of  January  last,  at  Kambia,  who  was  seated,  with 
a dozen  others,  on  the  ground  around  a fire,  about 
half-past  seven  in  the  evening.  They  all  had 
similar  boards,  with  written  lessons,  which  the 
native  teacher  was  explaining.  Two  other  circular 
groups  of  scholars  were  seated  not  far  off. 
The  fire  was  kept  up  with  small  bundles  of  wood, 
to  enable  the  writing  to  be  seen.  The  following 
evening,  in  the  courtyard  of  another  house,  I got 
this  board  I have  marked  (B.)  It  is  the  first  lesson- 
book  they  use.  It  was  given  to  me  by  a little  boy, 
between  three  and  four  years  of  age,  who  was 
then  learning  his  alphabet.  The  letters  on  this 
board  are  large  ; they  only  form  one  word  “ Bis- 
millah  ” — In  the  name  of  God.” 

The  two  boards  marked  (C)  I got  from  little  girls 
who  were  learning  Arabic  at  six  o’clock  in  the 
morning.  The  large  board  marked  (D)  was  given 
to  mein  another  school.  It  contains  a neatly-written 
biography  of  Mohammed.  I believe  I was  the  first 
European  the  negro  children  ever  saw.  Their 
negro  teachers  had  no  acquaintance  with  any  Eu- 
ropeans. All  the  children  of  that  district — num- 
bering some  thousands — attended  these  morning 
and  evening  schools  with  great  regularity.  The 
school  fees  supported  the  teachers. 

The  lower  part  of  this  ornamental  writing  that 
I produce  was  over  the  inner  doorway  of  a native 
house.  It  was  thus  translated  for  me  by  the  inter- 
preter ; — ■ 

“ The  Almighty,  there  is  no  God  but  He — the  living, 
the  self-subsisting.  Neither  slumber  seizeth  Him,  nor 
sleep.  To  Him  belongs  whatever  is  in  the  heavens,  and 
whatever  is  on  the  earth.  None  can  intercede  with  Him 
except  by  His  permission.  He  knoweth  all  the  past  and 
ill  the  future,  and  nought  of  His  knowledge  can  man 
grasp,  except  what  He  pleaseth.  His  throne  extendeth 
over  the  heavens  and  the  earth,  and  the  holding  of  them 
doth  not  burden  Him.  He  is  the  Exalted — the  Mighty.” 

8uch  were  the  words  I saw  written  over  a door- 
way in  the  house  of  a negro,  in  a purely  negro  town 
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of  Africa,  remote  from  all  the  so-called  benefits  of 
our  civilisation  and  enlightenment.  On  returning 
1 home,  I find  that  very  different  sentiments  are  being 
' inscribed  on  the  portals  of  European  philosophy  ; 

! but  of  the  two,  perhaps,  the  simplicity  and  faith  of 

] the  negro  is  to  be  preferred  to  the  proud  intellect 

that  is  so  busy  and  dogmatic  with  us. 

In  the  town  of  Billeh,  not  far  from  Kambia, 
one  of  those  teachers  showed  me  his  private  library, 
containing  more  works  on  philosophy,  jurispru- 
1 dence,  and  history  than  I fear  would  be  found  in 
( the  private  libraries  of  all  the  schoolmasters  m 
1 Sierra  Leone  f)ut  together. 

In  that  district  I received,  for  the  first  time  in 
Africa,  a work  composed  by  a negro  teacher. 
Essays  by  Sheik  Omar  A1  Hadji,  of  Dingawari  (in 
[ Futa  Jalou),  a town  between  Kambia  and  the 
I Niger.  In  the  same  place  I obtained  a manuscript, 
j written  in  Arabic  by  a negro,  containing  his  own 
f observations  of  the  various  places  of  the  moon  and 
j stars  at  different  times  of  the  year. 

I One  of  these  learned  negroes  did  me  the  great 

!honom’  of  composing  a poem  in  my  praise,  which 
he  handed  to  me  as  I was  leaving  Kambia.  It  is 
an  acrostic,  as  will  be  seen  by  inspecting  it ; the 
caligraphy  of  the  pure  negroes  is  characteristic  and 
I clear.  The  author’s  name  is  Ahlusani,  the  son  of 
Fode  Tarawalli. 

As  an  illustration  of  the  fact  that  this  love  of 
learning  is  not  altogether  confined  to  the  interior, 
j I may  mention  an  interview  I had  at  Sierra  Leone 
I;  with  a negro  bom  in  the  settlement,  but  who,  being 

!a  Mohammedan,  had  to  go  to  Futa,  about  250  miles 
off,  for  the  greater  part  of  his  education. 

^ Though  a young  man  of  slender  means,  he  was 
in  the  habit  of  purchasing  expensive  books  from 
Triibner  and  Co.,  of  London.  He  showed  me  his 
copy  of  De  Sacy’s  “ Les  Seances  de  Hariri,”  the 
Paris  edition,  in  Arabic,  with  Professor  Chenery’s 
translation,  printed  in  London;  Dr.  Pfander’s 
“ Mizan  ul  Hagg,”  with  Rahmat  Allah’s  reply  ; the 
“ Izhar  elHakk,”  or  “ Demonstration  of  the  Truth.” 
He  also  showed  me  Dr.  Freytag’s  “ Libri  Arabici 
seuFructus  Imperatorum ; ” Dr.  Ferdinand  Wiisten- 
field’s  “ Life  of  Mohammed,”  and  other  costly 
books  that  he  had  ordered  from  Europe.  He  pos- 
sessed many  works  printed  at  Boulac  and  at  Tunis, 
as  well  as  numerous  manuscripts  composed  by  his 
coimtrymen  in  the  chief  towns  in  the  northern 
valley  of  the  Niger. 

Though  he  had  a more  cultivated  mind 
than  I had  observed  in  any  of  the  young  men 
trained  in  the  Government  school  or  the  missionary 
schools,  he  had  no  acquaintance  with  Europeans. 
He  had  received  no  aid  or  countenance  from  the 
educational  system  of  Sierra  Leone. 

The  total  absence  of  anything  like  industrial  edu- 
cation in  the  settlements  has  often  been  deplored 
by  my  predecessors. 

The  indisposition  of  the  Sierra  Leone  young 
men  to  take  to  agriculture,  or  any  sort  of  manu- 
factures for  earning  their  bread,  has  been  noticed 
by  Sir  Arthm-  Kennedy.  That  this  is  not  owing  to 
any  inherent  fault  in  the  negro  race,  is  shoum  by  a 
visit  to  the  interior.  The  whole  of  the  coimtry 
siirrounding  Kambia  is  well  tilled  by  a hard-work- 
ing population,  who  may  be  seen  leaving  the  town 
at  daybreak  every  morning  for  the  adjacent  farms. 

M.vxtjfactures. 

In  Kambia  itself  I saw,  for  the  first  time  in  Africa, 


some  attempt  at  manufactures.  From  the  cotton 
shrub  that  grows  near  every  house  the  women 
pluck  the  raw  material,  from  which  they  spin  a 
coarse,  strong  thread.  This  is  transferred  to  a 
native  loom,  made  of  hard  wood  and  of  leather 
prex^ared  by  themselves. 

In  the  verandahs  of  the  native  houses  the  country 
cloth,  from  which  they  make  tobes  and  other  articles 
of  wearing  apparel,  maybe  seen  in  process  of  manu- 
facture within  a few  feet  of  the  plant,  still  laden 
with  the  opening  seeds  from  which  the  material  of 
the  thread  is  plucked  whenever  it  is  required. 

In  the  circular  gate-houses  leading  to  the  court- 
yards of  the  better  classes  I have  seen  the  black- 
smiths making  hinges,  nads,  and  other  common 
articles  from  native  iron.  The  same  sort  of  iron 
ore  that  is  to  be  found  at  Sierra  Leone  is  also  to 
be  found  m the  interior.  But,  though  it  is  neglected 
on  the  coast,  it  is  smelted  in  rude  furnaces  at 
Kambia,  and  is  the  material  from  which  the  black- 
smiths make  all  the  iron  required  in  that  district. 

The  negroes  of  the  interior  may  also  be  seen  tan- 
ning leather,  colouring  it  with  native  dyes,  and  making 
sandals,  shoes,  and  saddles. 

In  every  valley  they  are  busy  manufacturing  oil  for 
their  own  consumption  and  for  the  European  markets. 
The  value  of  the  oil  so  manufactured  and  exported 
last  year  to  Europe  exceeded  £400,000.  This  manu- 
facturing industry  is  altogether  carried  on  by  the 
negroes  beyond  our  settlements. 

At  Elmina  there  are  a considerable  number  of 
natives  who  have  been  trained  by  the  Dutch  as 
masons,  carpenters,  nad  b’acksmiths.  The  native 
houses  are  strongly  built  of  stone.  At  Cape  Coast, 
eight  miles  off,  the  native  houses  are  built  of  mud, 
and  there  is  very  little  attempt  at  industry  to  be  seen. 

The  German  missionaries  at  Akropong  give  tech- 
nical instruction  in  their  schools.  They  are  zealous, 
and  live  in  a healthy  district,  but  as  yet  they  have 
made  no  impiression  beyond  a very  limited  area. 

At  Lagos,  the  liberated  Africans,  who  have  emi- 
grated from  Brazil,  are  disposed  to  be  industrious. 
In  this  respect  they  are  a contrast  to  the  liberated 
Africans  of  Sierra  Leone.  When  I saw  them  they 
numbered  about  6,000,  and  they  are  rapidly  increas- 
ing. 

Population. 

The  total  population  of  the  West  African  Settle- 
ments, as  returned  according  to  the  census  of  1871, 
amounts  to  513,370.  Of  this  number  in  the  year 
1871,  328  were  Europeans,  divided  as  follows: — ■ 
Sierra  Leone,  107  ; Lagos,  94  ; Gold  Coast,  70;  and 
the  Gambia,  57. 

Of  the  total  number  of  513,370,  less  than  35,000 
are  returned  as  professing  Christians  by  the  various 
Missionary  Societies,  but  of  these  very  few  are  prac- 
tical Christians.  Though  it  has  been  the  invariable 
practice  to  enrol  as  members  of  the  Church  of  England 
all  the  liberated  Africans  and  their  children  brought 
for  many  years  past  to  Sierra  Leone,  the  actual 
number  of  Church  members  here  now  is  far  less  than 
the  number  of  liberated  Africans  and  their  de- 
scendants. 

The  native  Christians  are  almost  exclusively  con- 
fined to  the  coast  towns.  They  comprise  the  following 
denominations: — Church  of  England,  Wesleyans, 
Homan  Catholics,  Baptists,  Old  Connection,  Lady 
Huntingdon’s  Connection,  LTnited  Methodist  Free 
Church,  Baptist  New  Connection,  German  Evan- 
gelical, and  Presbyterians. 
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The  Christian  population  enjoy  the  services  of  two 
bishops  and  about  one  hundred  clergymen  of 
different  denominations.  The  missionary  societies  in 
Europe  contribute  most  generously  to  the  conversion 
of  the  natives  in  West  Africa.  The  latest  return  I 
can  find  of  adult  baptisms  in  Sierra  Leone,  Bullom, 
Quia,  and  Mendi  Missions,  is  that  given  in  the 
“ Proceedings  of  the  Church  Missionar}''  Society  ” for 
1869,  page  x,  where  the  total  number  of  such 
baptisms  in  the  year  is  returned  at  16.  The  number 
of  clergymen,  directly  or  indirectly  connected  with 
this  society  in  the  districts  in  question,  including  the 
Lord  Bishop  of  Sierra  Leone,  is  26. 

The  Mohammedan  clergy,  who  are  gradually  ap- 
proaching the  coast  from  the  interior,  are  more  suc- 
cessful. In  one  year  they  make  more  converts  than 
the  clergy  of  all  the  Christian  denominations  in  West 
Africa  make  in  ten  years. 

The  European  missionaries,  no  matter  how  largely 
supported  with  funds  from  home,  cannot  in  this 
climate  compete  with  the  Mohammedans.  One  or  two 
are  eminent  for  activity  and  zeal,  but  as  a general 
rule  they  are  feeble  and  ineffective. 

In  the  appendix  to  the  Primary  Charge  (October, 
1871)  of  Dr.  Cheetham,  the  present  Bishop  of  Sierra 
Leone,  an  abstract  is  given  of  an  interesting  paper  by 
a native  pastor,  the  Rev.  James  Johnson,  on  “Our 
Mohammedan  and  Heathen  Population,  the  duty  of 
the  Church  in  relation  thereto.”  The  author  thus 
sums  up  the  effect  produced  by  the  Christians  of 
Sierra  Leone  upon  their  foreign  brethren  outside  the 
boundary  of  the  settlement  : — • 

“ The  result,  after  allowing  for  the  persons  arriving 
more  than  once,  gives  about  40,240  arriving  yearly,  a 
number  almost  equal  to  the  total  population  of  the 
colony;  and,  added  to  the  5,000  actually  resident,  gives 
45,240,  a number  greater  by  about  9,000  than  that  of 
professing  Christians. 

“ The  foreigners  represent  different  African  nations, 
some  intelligent,  and  enjoying  a very  good  degree  of 
mental  culture,  having  a literature  of  their  own  in 
Central  Africa,  as  well  as  a portion  of  the  works  of 
Ari.'totle  and  Plato. 

“ What  inlluence  have  we  exerted  over  them,  or  they 
over  ns  ? 

“ We  have  not  influenced  our  foreign  brethren,  though 
for  a period  of  forty  years  wo  have  been  coming  in  con- 
tact with  them.  Central  Africa  might  long  since  have 
been  under  Christian  influence  if  we  had  been  faithful. 

“ But  they  have  influenced  us. 

“Neither  the  Mohammedan  Alufa  (priest),  or  Bab- 
balaivo  (priest),  have  been  inactive.  We  see  the  result 
in  backsliding  Christians.  It  is  said  th,at  three-fourths 
of  the  Mohammedans  in  the  town  were  not  always  so; 
that  is  the  instrumentality  of  a small  band  of  faithful 
Fulah  Moslems  that  has  made  them  such.  Christian 
parents  willingly  give  up  their  children  for  marriage  ; 
many  baptised  persons  live  in  guilty  intercourse  with 
heathens  and  Mohammedans.  Christians,  in  their  hour 
of  need,  consult  heathen  oracles  and  Mohammedan 
priests.”- — Timary  Charge  of  the  Bishop  of  Sierra  Leone, 
page  C3  ; printed  1872. 

In  the  discussion  that  ensued  as  to  this  lamentable 
result  of  forty  years’  labour,  Mr.  Johnson  suggested, 
.'uuoiigst  other  practical  remedies,  that  the  missionaries 
should  pur.sue  “a  more  diligent  and  systematic  study 
of  the  Arabic  and  native  languages.”  As  to  this  sug- 
gestion, however,  the  late  Director  of  Public  Instruc- 
tion, blr.  Pop|)lestoup,  “doubted  the  adv.antage  of 
teaching  children  Arabic,  and  thought  v.ariety  of 
creeds,  a,nd  want  of  concord  Iretween  Christian 
ministers,  the  stumbling-block.” 


The  native  schools  beyond  the  settlement,  where  I ! 
haveseen  the  Mahomraedans  zealously  teaching  Arabic, 
are  evidences  of  the  wisdom  of  what  Mr.  Johnson  re-  j 
commends.  There  are  other  causes,  however,  for  the  1 
failure.  I 

Sir  Henry  Ord,  in  bis  evidence  before  the  Parlia-  j 
mentary  Committee  of  1865,  dwelt  upon  one  of  those  | 
causes,  seven  years  ago.  He  was  asked,  Question  f 
2,043 t 

“ Take  the  missionaries,  for  example.  Is  it  possible  [ 
that  you  can  spread  Christianity  in.  Africa  except 
through  the  blacks  ?” 

He  answered : — 

“ I think  that  the  only  way  to  spread  Christianity  in 
Africa  is  by  the  agency  of  black  ministers.” 

The  following  is  Dr.  Livingstone’s  evidence  on  the 
same  subject : — 

“ Have  you  formed  any  opinion  with  regard  to  the 
degree  in  which  Christian  teaching  has  affected  the 
African  character  P” 

“ Yes.  I know  a very  great  number  of  converts  in 
the  middle  of  the  country,  not  on  the  West  Coast ; and 
I have  had  opportunities  of  knowing  them  intimately. 

I have  travelled  with  them,  and  I think  the  progress 
they  have  made  in  knowledge  is  very  satisfactory,  and 
that  their  conduct  is  very  good  indeed.” 

“ Which  are  the  people  you  speak  of?  I speak  of  the 
Beohuanas.” 

In  answer  to  another  question,  speaking  of  Angola, 
he  said  : — 

“The  people  there  have  retained  the  teaching  that 
w’as  communicated  to  them  some  150  years  ago,  and  now, 
wherever  you  find  a village,  you  find  people  who  can 
both  read  and  write,  and  they  teach  each  other.” 

Referring  to  a missionary  he  met  at  Ambanka,  Dr* 
Livingstone  says  : — • 

“ He  was  a very  respectable  man,  and  I found  out  that 
he  was  a veiy  good  man,  and  that  he  bore  a very  high 
character  among  the  people  around  him.  He  was  perfectly 
black,  yet  he  was  a canon  of  the  Church.” 

In  his  “ Missionary  Travels  in  Africa,”  p.  117,  Dr. 
Livingstone  asks  the  question  : — 

“ Can  our  wise  men  tell  us  why  the  former  mission 
stations — primitive  monasteries — were  self-supporting, 
rich,  and  flourishing  as  pioneers  of  civilisation  and  agri- 
culture, from  which  we  even  now  reap  benefits,  and 
modern  mission  stations  are  mere  pauper  establishments, 
without  that  permanence  or  ability  to  be  self-supporting 
which  they  possessed  ?” 

The  statements  I have  quoted  from  the  appendix  of 
the  Bishop  of  Sierra  Leone’s  Primary  Charge  show 
that,  whilst  the  European  clergy  have  failed  to  influ-  3 
euce  the  Mohammedan  and  heathen  population,  the.: 
native  priests  of  the  Mohammedan  religion  are  pervert-  ; 
ing  Christians,  even  iii  Freetown  itself.  The  reverend 
gentleman  who  made  that  statement  is  corroborated 
by  the  most  recent  returns  prepared  in  the  Liberated 
African  department.  1 

The  liberated  Africans,  on  arriving  at  Sierra  Leone,’ 
have  invariably  been  handed  over  to  the  clergy  of  one 
of  the  societies.  They  are  ready-made  converts,  as  it  • 
were,  by  the  action  of  the  government,  and  their 
childreu  are  not  only  baptised,  but  placed  under  the 
special  guardianship  of  the  clergy.  Even  at  the  present 
moment  the  governor  signs  warrants  every  month  for 
paying  money  to  the  bishop  for  the  education  of  such 
children. 

The  present  population  of  Sierra  Leone  is  38,936. 
In  his  Primary  Charge(187l)  the  bishop  claims  14,628.^ 
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Tina  is,  however,  said  to  be  excessive,  and  in  the 
“Church  Missionary  Proceedings”  for  1869  the  total 
number  of  “native  Christians”  was  only  given  at 
1,741  ; but,  according  to  the  returns  of  the  Liberated 
African  Department,  now  before  me,  dated  24th  De- 
cember, 1872,  the  liberated  Africans  and  their  de- 
scendants number  35,864  out  of  the  38,936  persons 
constituting  the  population  of  Sierra  Leone.  Many 
liberated  Africans  emigrated  again.  The  total  number 
registered  up  to  this  date  is  95,261. 

From  these  figures  it  is  clear  that  the  Mohammedan, 
or  other  agency,  has  actually  changed  the  religion  of 
the  majority  of  the  Christians  within  the  settlement, 
who  had  been  placed  for  years  past  by  the  State  in 
the  custody  of  European  clergy. 

The  Mohammedans  who  are  doing  all  this  are  pure 
negroes.  They  achieve  success  by  native  agency  alone. 
To  face  them  a similar  agency  is  required. 

The  more  I have  seen  of  missionary  operations  in 
Africa  the  more  I am  convinced  that  Sir  Harry  Ord 
and  Dr.  Livingstone  are  right  in  their  estimate  of  the 
native  pastors.  The  contrast  between  the  native 
pastors  and  their  European  brethren  is  very  striking. 

The  native  pastors  mix  with  the  people,  speak 
their  languages,  and  understand  their  habits  and 
customs  ; but  unfortunately  they  are  all  placed  in  an 
inferior  position  to  the  European,  both  as  respects 
emolument  and  authority.  The  white  colonial  chap- 
lain gets  £500  a-y'ear  ; the  black  assistant  chaplain, 
£150.  The  white  clergyinan  at  Pademba  Eoad  gets 
£250  a-year;  the  black  clergyman,  a well-educated 
and  acconrplished  gentleman,  £82.  And  yet  every- 
one sees  that  the  hard  work  is  left  to  the  native. 
During  the  recent  sickly  season,  which  was  so  fatal 
along  the  whole  coast,  the  white  colonial  chaplain  was 
absent  for  the  benefit  of  his  health,  receiving  pay  all 
the  time,  in  England.  Other  European  ecclesiastics 
were  also  prevented,  by  the  state  of  their  health,  from 
remaining  during  the  sickly  season. 

Again,  in  the  streets  of  Freetown,  where  small 
carriages  are  drawnby  human  beings,  the  Mohammedan 
proselytisers  can  point  to  European  missionaries 
dragged  about  by  pairs  of  negro  boys  in  lieu  of 
horses,  as  the  latter  cannot  now  live  in  Sierra  Leone. 
Some  of  the  native  pastors  have  remonstrated  against 
this  slave-like  exhibition,  but  the  European  clergy- 
men who  keep  those  carriages  have  the  excuse  that 
they  cannot  walk  about  in  such  a climate  as  Sierra 
Leone,  and  that  for  the  preservation  of  their  health 
they  are  compelled  to  use  the  blacks  in  this  way. 

The  cure  for  this  is  obvious.  Native  pastors  only, 
as  Sir  Henry  Ord  says,  can  do  the  work. 

Meanwhile,  however,  the  fact  remains  that,  beyond 
the  settlement,  no  educational  or  religious  influence 
is  exercised  by  us  ; and,  even  in  the  settlement  itself, 
the  majority  of  the  people  who  are  made  Christians  by 
the  act  of  the  State  do  not  continue  Christians  for  two 
generations. 

In  addition  to  such  facts  as  these,  the  climate  of 
West  Africa  indicates  from  time  to  time  the  absolute 
necessity  of  employing  native  agency  instead  of  Euro- 
pean, not  only  in  the  great  work  of  Christianising 
Africa,  but  in  commercial  pursuits  and  in  the  Govern- 
ment service.  Many  years  ago.  Sierra  Leone  was 
called  “ the  white  man’s  grave.”  The  climate  is 
generally  bad,  but  every  seven  years  there  comes  a 
sort  of  epidemic  which  is  extremely  fatal. 

The  last  mail  brought  us  the  lamentable  news  of 
the  death,  from  African  fever,  of  my  successor  in  the 
Government-in-Chief,  Mr.  Keate.  His  health  was 


impaired  by  long  services  in  the  Sechelles,  Trinidad, 
Granada,  and  Natal,  before  he  came  to  Africa.  When 
he  arrived  he  was  unable  to  walk  from  the  steamer  to 
Government-house.  He  told  me  an  insurance  office  in 
England  had  asked  thirty- five  per  cent,  extra  premium 
for  the  risk  of  insuring  his  life.  He  had,  therefore, 
been  compelled  to  forefeit  his  insurance.  The  climate 
so  affected  him  that  he  had  to  do  his  arduous  official 
work  stretched  on  a sofa,  and  propped  up  with  pillows. 
He  died  in  a month  after  his  arrival.  There  was  not 
a better  public  servant  in  the  colonial  service.  I have 
every  hope  that  her  Majesty  the  Queen  will  not  forget 
Mr.  Keate’s  widow  and  children. 

The  year  1872  was  a most  unhealthy  year  for  the 
European  population  along  the  whole  coast.  Out  of 
a European  population  of  thirty  at  the  Gambia  the 
colonial  surgeon  reports  that  ten  died  on  shore,  and 
five  more  after  being  conveyed  on  board  the  steamer. 

I sent  the  present  administrator,  Mr.  Callaghan,  to 
Europe  in  the  month  of  April,  as  the  doctors  said  they 
could  not  get  him  free  from  fever,  and  that  he 
could  not  outlive  the  rainy  season.  His  predecessor. 
Colonel  Anton,  died  of  fever  on  the  voyage  from  the 
Gambia  to  England.  Mr.  Callaghan’s  locum  tenens, 
Mr.  W.  H.  Simpson,  died  of  fever  when  put  on  board 
the  steamer  for  Sierra  Leone. 

As  an  illustration  of  the  rapidity  with  which  Coast 
fever  sometimes  produces  its  effect,  I may  mention 
that  the  despatches  that  reached  me  from  the  Gambia, 
on  the  8th  of  October,  were  in  the  handwriting  of  Mr. 
Capper,  the  acting  first  writer,  and  were  signed  by 
Mr.  Simpson,  the  acting  administrator  ; but  the  cap- 
tain of  the  steamer  sent  me  a note  reporting  that  they 
had  both  died  after  the  mails  had  been  made  up. 

During  my  stay  on  the  Gold  Coast,  the  Eev.  Mr. 
Waite  and  his  two  children  died.  Out  of  the  small 
group  of  Europeans  at  Cape  Coast  his  loss  will  be 
severely  felt.  He  was  the  son-in-law  and  the  ablest 
assistant  of  the  eminent  head  of  the  Wesleyan  body 
in  West, Africa,  the  Eev.  Benjamin  Tregaskis. 

At  Elmina,  owing  perhaps  to  the  ample  supply  of 
good  water,  the  people  enjoy  better  health  than  at 
Cape  Coast.  In  an  intervie  w with  the  chiefs  of  Cape 
Coast  in  May,  1872,  a municipal  council  for  sanitary 
purposes  was  decided  on. 

One  moiety  of  this  council  is  to  be  composed  of 
chiefs  elected  by  themselves  ; and,  instead  of  imposing 
a sanitary  rate,  it  is  proposed  to  allow  them  to  devote 
to  sanitary  objects  from  £1,000  to  £1,500  a year  out 
of  the  proceeds  of  the  additional  duty  on  spirits. 

A recent  despatch  from  Lagos  states  that  the  fever 
is  also  of  a bad  type  there.  The  Commodore  states 
that  H.M.S.  “ Coquette”  having  entered  the  lagoon 
for  a few  days,  had  to  proceed  quickly  to  sea,  as 
thirty-seven,  out  of  fifty-seven  of  her  crew,  were  soon 
down  with  fever. 

The  sanitary  requirements  of  Sierra  Leone  were  so 
pressing  that  the  Acting-Governor-in-Chief  in  1872 
took  the  responsibility  of  adding  a separate  depart- 
ment to  the  establishment  there,  to  be  called  the 
Department  of  Public  Health. 

In  the  ordinary  annual  estimates  the  Colonial 
Surgeon  appeared  as  Sanitary  Inspector,  with  an  ad- 
dition to  his  salary,  for  that  duty,  of  £120  a year, 
with  a clerk,  at  a salary  of  £22  lls.  6rZ.,  and  one  la- 
bourer at  £18  6s.  That  is,  £161  a year  was  specially 
voted  for  sanitary  purposes ; a sum  quite  inadequate 
to  deal  with  the  public  health  of  a place  like  Free- 
town. 

In  the  estimates  for  1873,  however,  votes  are  in- 
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serted  for  sanitary  purposes  to  the  amount  of  £1,600 
a year. 

The  services  of  the  late  sanitary  officer  and  sur- 
veyor of  Dartmouth  have  been  secured  for  this  post. 

Under  the  supervision  of  the  inspector  a sum  of 
£1,200  a year  will  be  laid  out  in  future  on  the  sani- 
tary improvement  of  Freetown. 

During  my  experience  of  Sierra  Leone  (that  is  from 
February  1872  to  February  1873)  24  Europeans  died 
out  of  a population  of  98.  The  extraordinary  sick- 
ness and  mortality  was,  however,  confined  to  Free- 
town. The  mountain  district,  according  to  the 
Eegistrar-General’s  returns,  appears  to  be  as  healthy 
as  any  part  of  England,  or  indeed  as  Madeira,  the 
climate  of  which  it  closely  resembles. 

It  is,  therefore,  worth  consideration  whether  the  seat 
of  government  might  not  properly  be  removed  to  the 
mountain  villages  of  Leicester  or  Regent,  which  are 
only  three  or  four  miles  from  Freetown  ; or,  at  least, 
whether  a vote  might  not  be  sanctioned  for  building 
a few  substantial  bungalows  for  government  officials 
in  the  healthy  districts  lying  above  the  vapours  that 
rise  from  Freetown  Elver,  and  above  the  range  of  the 
more  active  malarial  influences. 

Though  in  future  no  expense  will  be  spared  to  keep 
the  town  clean,  the  government  must  not  be  too 
sanguine  as  to  the  result.  With  the  exception  of  the 
Mohammedans,  the  habits  of  the  people,  and  of  some 
of  the  European  residents,  as  the  medical  officers 
point  out  in  their  reports,  are  very  bad.  One  of  the 
main  duties  urged  upon  the  sanitary  inspector  and  his 
staff  is  that  of  teaching  the  inhabitants  the  dry-earth 
system,  but  it  will  take  considerable  time  before  it 
can  be  expected  to  be  generally  adopted. 

There  is  another  reason  why  we  must  not  expect 
too  much  from  Government  action  in  this  matter. 
Over  and  over  again  my  predecessors  tried  experiments 
to  improve  the  health  ®f  Freetown.  As  a result  of 
many  years’  observation,  it  is  alleged  that  sickness 
sometimes  breaks  out  in  the  cleanest  parts  of  the 
town,  whilst  apparently  dirty  localities  escape. 

For  my  own  part,  having  narrowly  watched  the 
phenomena  affecting  public  health  there,  I venture  to 
express  the  opinion  that,  owing  to  its  situation,  Free- 
town is  radically  unhealthy.  It  is  near  the  mouth  of 
a broad  river,  laden  with  vegetable  decomposition, 
which  is  partially  driven  back  to  the  town  twice 
every  day  by  the  tide,  and  at  its  rear  it  is  hemmed  in 
by  a range  of  hills,  which  tend  to  keep  the  products 
of  evaporation  suspended  over  the  streets.  During 
my  morning  walks  up  Leicester  Hill,  I frequently 
observed  the  river  vapours  lying  motionless  over  the 
houses  of  Freetown. 

The  general  conclusion  at  which  I have  arrived 
respecting  the  state  of  the  public  health  in  these 
settlements,  is  that  they  are  unsuited  for  European 
residents. 

I venture  here  to  repeat  what  I said  in  a despatch 
to  Her  Majesty’s  Government  last  October — 

“ Whenever  it  can  possibly  be  done,  I would  strongly 
recommend  dispensing  with  the  service  of  Europeans  on 
this  coast.” 

Fortunately  this  can  be  done,  and  to  a much 
greater  extent  than  is  generally  imagined.  Some  of 
the  ablest  members  of  the  Legislative  Council  of 
Sierra  Leone  are  pure  negroes.  The  best  scholar  on 
the  coast,  a man  who  knows  Hebrew,  Greek,  Latin, 
French,  German,  Italian,  and  Arabic,  and  is  well  read 
in  the  literature  of  these  languages,  is  Mr.  Blyden, 
a pure  negro.  The  most  intelligent  clergy  of  the 


Church  of  England,  in  the  various  settlements,  are  the 
native  pastors.  Among  the  most  trustworthy  men  in 
the  public  service  are  the  native  officials. 

However,  to  give  the  natives  a fair  chance,  it  is,  as 
I have  pointed  out  in  the  remarks  on  education, 
essential  that  something  should  be  done  to  alter  the 
present  system  of  education. 

I hold  in  my  hand  some  letters  addressed  to  me  by 
a Protestant  clergyman — a pure  negro — on  this  sub- 
ject, and  I read  the  following  extracts  from  them  with 
the  double  object  of  showing  you  how  admirably  a 
negro  can  write  and  argue,  and  of  explaining  to  you, 
in  better  language  than  I could  use,  the  necessity  for 
some  such  institution  as  a West  African  university. 

“Freetown,  December  6,  1872. 

Sir, — In  the  interview  I had  the  honour  to  have  with 
your  Excellency  the  other  day,  you  expressed  an  opinion 
that  a great  effort  should  be  made  not  only  to  spread 
the  rudiments  of  technical  and  secular  knowledge  among 
the  mass  of  the  population  on  the  coast  and  in  the  ad- 
jacent interior,  but  also  to  establish  a sort  of  Educational 
Department  of  State  for  the  purpose  of  securing  to  in- 
telligent and  studious  natives  the  advantage  of  instruc- 
tion in  the  higher  branches  of  learning. 

“ The  more  I reflect  upon  the  subject,  the  more  I am 
convinced  that  we  can  have  no  thorough  and  permanent 
reform — no  proper  development  and  growth — without 
the  means  being  afforded  of  a liberal  education  to  the 
youth. 

“ If  in  the  Government  of  these  Settlements,  native 
agency  is  to  be  welcomed  and  encouraged  and  not 
despised  and  excluded ; if  the  people  are  ever  to  become 
fit  to  be  entrusted  with  the  functions  of  self-govern- 
ment ; if  they  are  ever  to  become  ripe  for  free  and  pro- 
gressive institutions,  it  must  be  65'-  a system  of  educa- 
tion adapted  to  the  exigencies  of  the  country  and  race ; 
such  a system  as  shall  prepare  the  intelligent  youth  for 
the  responsibilities  which  must  devolve  upon  them  ; and, 
without  interfering  with  their  native  instincts,  and 
throwing  them  altogether  out  of  harmony  and  sympathy 
with  their  own  countrymen,  shall  qualify  them  to  be 
the  efficient  guides  and  counsellors  and  rulers  of  their 
people. 

“ The  system,  unfortunately,  or  want  of  system,  to 
which  the  natives  of  this  country  have  been  subjected  in 
consequence  of  the  conflicting  dogmatic  creeds  intro- 
duced among  them  from  abroad,  has  unduly  biassed 
their  development  and  hampered  their  progress. 

* 

“ Europeans,  sent  hither  to  instruct  us,  too  often 
labour  under  feeble  health,  and,  owing  to  physical 
causes,  are  destitute  of  that  energy  and  enthusiasm 
which  alone  can  inspire  and  stimulate  the  young.  Their 
work  is  a laborious  task  to  them ; and  many  a distin- 
guished teacher  from  abroad,  fully  competent  to  fulfil 
the  highest  functions  of  an  instructor,  has  laboured  in  a 
net-work  of  encumbrances  and  limitations,  until,  as  our 
graveyards  attest,  he  has  been  compelled  to  yield  up  his 
life,  joining  ‘the  noble  army  of  martyrs’  in  the  cause 
of  Africa’s  redemption,  and  adding  another  to  the  ‘cloud 
of  witnesses’  who,  we  are  told,  testify  that  Sierra  Leone 
is  the  ‘ White  Man's  Grave.’ 

“ The  establishment  of  an  Institution  here,  such  as 
the  Hon.  William  Grant  suggested,  to  be  conducted  by 
earnest  and  well-cultivated  negro  instructors,  would 
secure  for  the  community  the  presence  of  qualified  men 
who  would  not  only,  so  far  as  health  is  concerned,  be 
able  to  perform  continuous  and  uninterrupted  labeur  in 
the  schools,  but  who  would  also  exert  a wholesome  in- 
fluence upon  the  masses  and  guide  public  opinion  aright ; 
or,  rather,  develops  and  organise  a public  opinion,  which, 
perhaps,  does  not  yet  exist.  You  may  depend  upon  it, 
Sir,  unless  some  changes  are  brought  about  in  the  sys- 
tem of  educating  our  youth,  fifty  years  hence  will  find 
us  just  where  we  are  now — performing  the  arduous  but 
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resultless  treadmill  operatioa  of  which  Lord  Macaulay 
speaks — ‘always  begiuning  again;  much  exertion,  and 
no  progress.’  ” 

Such  an  institution  as  this  intelligent  writer  indi- 
cates would  be  of  great  benefit,  not  only  to  the  Govern- 
ment, but  to  the  mercantile  community.  Why  should 
London  merchants,  who  have  establishments  in 
Calcutta  and  Bombay,  be  able  to  rely,  as  they  so  often 
do,  on  high-class  native  agency,  when  the  Liverpool 
and  London  houses  who  trade  with  Africa  have  often 
to  send  out  European  clerks  to  do  their  business  in 
the  worst  climate  in  the  world  ? The  spread  of 
education  among  the  native  traders  would  insure  to 
the  mercantile  interest  a fairer  share  in  the  adminis- 
tration of  the  settlements  than,  unfortunately,  they 
now  possess.  It  is  lamentable  to  see  such  purely 
commercial  colonies  handed  over  so  much  to  the 
management  of  military  and  naval  officers. 

Furthermore,  the  great  work  of  influencing  the 
interior  of  Africa  can  only  be  secured  by  such  an 
institution.  The  many  millions  of  negroes  in  the 
interior  constitute  a race  which,  as  Dr.  Livingstone 
truly  says,  is  indestructible.  He  describes  their  many 
good  qualities.  From  my  own  experience  of  the 
negroes  in  the  interior,  I can  testify  that  they  possess 
natural  ability,  a love  of  knowledge,  a capacity  for 
culture,  a taste  for  music  and  poetry,  a generous  and 
hospitable  disposition,  patience  and  even  cheerfulness 
under  long-suffering,  gratitude,  truthfulness,  honesty 
in  their  dealings,  and  a strong  domestic  love.  In  two 
respects  they  differ  from  some  of  the  leading  people  in 
Europe — they  are  very  ignorant  of  the  art  of  war,  and 
they  have  a child-like  capacity  for  religious  faith. 
These  are  simple  qualities,  but  who  will  say  they  do 
not  contain  some  elements  of  future  greatness — ele- 
ments that  may  yet  be  developed  into  a vast,  peaceful, 
prosperous,  and  indepeudant  African  Empire. 


DISCUSSION. 

Mr.  Hale  said  there  seemed  the  same  dilliculty  in 
Africa  that  there  was  in  England  with  reference  to 
education,  viz.,  that  arising  from  religious  prejudices. 
It  appeared  a most  excellent  suggestion  that  native 
Africans  should  be  employed  in  the  public  service  and 
otherwise,  and  he  thought  it  would  be  well  if  some  of 
the  population  were  brought  to  England  and  educated, 
so  that  they  might  go  back  and  influence  their  country- 
men, without  offending  their  prejudices. 

Mr.  Hyde  Clarke  said  the  Society  was  indebted  to 
Mr.  Pope  Hennessy  for  one  of  the  most  valuable 
pipers  which  had  been  read  in  that  room  for  a long 
time,  and  one  which  certainl}’’  bore  very  strongly  on 
the  objects  thej^  had  in  view — ^ the  promotion  of 
Art,  Manufactures,  and  Commerce.  Pie  had  already 
distinguished  himself  in  the  colony  of  Labuan,  where  he 
had  succeeded  in  restoring  an  important  branch  of  in- 
dustry, and  he  had  also  rendered  great  services  to  the 
colony  over  w’hich  he  had  lately  presided.  Many 
years  ago  he  (Mr.  Hyde  Clarke)  remembered  being 
concerned  in  an  effort  which  extended  the  com- 
merce of  those  districts  by  refining  palm-oil,  so 
as  to  enable  a larger  quantity  to  be  carried, 
hut  since  then,  through  the  extension  of  steam 
communication,  parts  which  at  that  period  were 
inaccessible,  were  now  brought  within  as  easy  a 
distance  as  the  most  civilised  parts  of  the  world.  He 
could  not  but  be  struck,  not  only  with  the  progress  that 
had  taken  place,  but  with  the  evidence  of  future  pros- 
perity which  must  be  developed  if  properly  treated  in 
that  great  empire  which  was  scarcely  inferior  to  British 
India.  He  felt  much  indebted  to  his  Excellency  for  the 


manner  in  which  he  had  treated  his  subject,  giving  the 
results  of  his  own  practical  experience,  and  not  occu- 
pying time  with  details  which  could  he  found  in  ordi- 
nary writers.  He  would  therefore  propose  a cordial 
vote  of  thanks  to  Mr.  Pope  Hennessy,  with  sincere  wishes 
for  his  welfare  in  whatever  part  of  the  world  he  exercised 
his  administrative  talents  in  future.  He  would  observe, 
in  comment  on  what  had  been  said  with  regard  to  the 
Ashantees,  that  they  consituted  a race  of  very  great 
interest  indeed,  and  ic  was  much  to  be  regretted  that 
these  nations,  from  being  looked  upon  as  barbarous,  had 
not  sufficiently  attracted  the  attention  of  men  of  science. 
Indian  subjects  were  frequently  discussed  there,  and 
he  believed  that  if  those  acquainted  with  India  would 
turn  their  attention  to  the  races  of  West  Africa,  they 
would  find  in  many  cases  that  the  people  belonged  to  the 
same  race,  and  that,  in  many  cases,  their  language  could 
be  traced  to  the  same  stock,  as  some  of  the  Indian  races. 
In  fact,  it  was  one  of  the  most  favourable  circumstances 
they  had  heard  that  evening,  with  reference  to  the 
prospect  of  these  nations’  advancement,  that  they  be- 
longed to  a race  which  occupied  a very  high  position  in 
civilisation — the  Dravidian — and  that  their  language 
was  closely  allied  to  the  Tamil.  Wherever  you  found  a 
language  of  culture,  there  you  had  a powerful  instrument 
of  culture,  and  as  it  appeared  that  the  imported  Arabic 
language  had  exercised  a great  influence  in  their  educa- 
tion. so  would  their  own  tongue,  if  properly  understood 
and  cultivated. 

Mr.  P.  L.  Simmonds  had  much  pleasure  in  second- 
ing the  vote  of  thanks,  particularly  as  he  had  some 
knowledge  of  West  Africa,  having  a son  and  a brother 
engaged  in  business  operations  there.  It  appeared  to 
him,  however,  that  his  Excellency  had  hardly  done 
justice  to  the  importance  of  the  whole  trade  with  West 
Africa,  by  confining  his  notice  to  that  with  the  English 
colonies,  omitting  the  large  trade  which  was  done  with 
the  foreign  settlements  on  the  western  coast.  He  found, 
taking  the  total  figures  from  the  Board  of  Trade  returns 
for  1871,  that  they  would  almost  double  those  which 
had  been  given,  whether  in  regard  to  palm-oil  or  other 
matters.  At  so  late  an  hour  it  was  impossible  to  go  into 
details ; but  he  would  cite  one  or  two  figures,  to  show 
the  importance  of  the  West  African  trade  to  England, 
especially  since  the  establishment  of  a weekly  or  fort- 
nightly communication  by  steam.  It  was  very  strange 
that  Lagos  never  appeared  at  all  in  the  Board  of  Trade  re- 
turns, though  it  was  a colony  of  some  importance,  and 
a great  deal  of  business  was  done  there.  Leaving  out 
this  port,  however,  the  aggregate  exports  from  Western 
Africa  were  nearly  £2,000,000  in  value,  including  foreign 
and  British  possessions,  whilst  the  exports  from  England 
to  West  xVfrica  were  about  £1,750,000,  making  a total 
of  £3,750,000  as  the  aggregate  trade.  Of  palm  oil  alone 
the  value  of  the  imports  in  1871  was  nearly  a million 
and  a half. 

The  Chairman,  in  putting  the  motion  to  the  meeting, 
said  he  had  listened  to  the  paper  with  the  greatest  pos- 
sible interest.  No  one  could  doubt  that  great  educational 
difficulties  existed  in  England,  and  he  could  not  alto- 
gether approve  of  the  suggestion  of  Mr.  Hale,  that  young 
persons  should  be  brought  over  from  Africa,  to  add  to 
them.  He  was  quite  of  opinion  that  if  anything 
was  to  be  done  to  elevate  the  mind  of  any  nation  it 
could  not  be  simply  by  influences  e.xternal  to  it.  There- 
fore, if  anything  were  to  he  done  for  the  benefit  of  the 
races  on  the  West  Coast  of  Africa  it  could  only  be  done, 
according  to  the  whole  experience  of  history,  through 
those  races  themselves. 

The  vote  of  thanks  was  carried  unanimously. 


TWENTIETH  ORDINARY  MEETING. 
Wednesday,  April  SOtli,  1873,  G.  C.  T.  Bartley, 
Esq.,  Member  of  Council,  in  the  cbaii’. 
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The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Barclay,  John,  Seedley  Printing  Works,  Manchester. 
Beck,  VV.  H.,  139,  Cannon -street,  E.O. 

Bleckly,  W.  H.,  Ashlield,  near  Warrington. 

Buckley,  John  Charles,  Carr-hill,  Mossley,  near  Man- 
chester. 

Cassels,  Walter  Kichard,  54,  Queen’s-gate,  S.W. 

Dunn,  William,  Messrs.  William  Dunn  and  Co.,  G, 
Lime-street-square,  E.C. 

Muir,  John,  James  Finlay  and  Co.,  Glasgow. 

Robertson,  Archibald  David,  53,  Queen's-gate,  S.W. 
Sandall,  Frederick,  114,  St.  George’s-road,  Southwark, 
E.C. 

Shaw,  Robert  B.,  Waterloo  Hotel,  Jermyn-street,  S.W. 
Turney,  John,  Trent  Bridge  Leather  Works,  Nott- 
ingham. 

Tyser,  George  Walter,  Parkside,  Reigate,  and  Lloyd’s, 

E.C. 

Young,  William,  33,  Blandford-square,  N.W. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society 

Bleckly,  H.,  Latchford-grange,  AVanington. 

Bodmer,  J.  J.,  23,  The  Grove,  Hammersmith,  AV. 
Brockelbank,  George,  Tower-house,  St.  Katherine’s- 
wharf,  E. 

Cochrane,  Henry,  the  Longlands,  Middleshoro’-on-Tees. 
Coles,  Edward  (Alderman),  High-street,  Rochester,  Kent. 
Hampton,  Thomas,  Phoenix  Bessemer  Steel  AVorks,  the 
Ickles,  near  Sheffield. 

Flarvey,  John,  13,  Upper  Thames-street,  E.C. 

Henfrey,  Charles,  jun.,  75,  V^ictorla-street,  S.AV. 
Hennessy,  His  Excellency  J.  Pope,  C.M.G.,  Governor  of 
the  Bahamas. 

Jenkins,  John  J.,  The  Grange,  Swansea. 

Lemare,  AVilliam,  Mus.  Doc.,  382,  Brixton-road,  S.AAb 
Nichol,  Rev.  John  George  Scrymsour,  King  James’s 
Grammar-school,  Knaresborough. 

Rew,  Charles  H.,  5 Victoria-street,  AVestminster,  S.AV. 
Sullivan,  Sir  Edward  R.,  Bart.,  13,  Grosvenor-place,  S.W. 
Tattersall,  Charles,  Burbage-house,  Buxton. 

AValker.  Frederick  James,  Claxton-hall,  A^ork. 

Williams,  James,  223,  High-street,  Shadwell,  E. 

The  paper  read  was — • 

ON  THE  CONDENSED  MILK  MANU- 
FACTURE. 

By  L.  P.  Merriam. 

Milk,  as  an  article  of  food,  has  been  so  largely 
discussed  during  the  past  twenty  years,  and  its 
value  so  fully  recognised  by  all  eminent  authori- 
ties on  food,  that  it  is  not  necessary  for  me  at  this 
time  to  enlarge  upon  it. 

I would  lilce,  however,  this  evening,  before  speak- 
ing of  condensed  milk,  to  call  your  attention  to  the 
milk  usually  sold  in  large  towns,  not  only  in  Eng- 
land but  ui  other  countries.  According  to  Pro- 
fessor AVanklyn,  pure  milk  should  have  an  average 
specific  gravity  of  1030,  and  should  con.sist  of  the 


following  proportions  : — ■ 

AVater  87’19 

Solids  12’81 

100-00 

The  solids  consisting  of — 

Butter  3’53 

Casein  3'74 

Sug.ir  of  milk 4'75 

Ash  0-79 


12-81 


MM.  Henrie  and 
as  the  constituents 
state : — • 

Chevalier  give  the  following 
of  cows’  milk  in  the  normal 

Butter  

Casein  

Sugar  of  milk 

Ash  

AVater  

4-77 

100-00 

Slight  differences  may  be  allowed  on  account  of 
the  variations  in  the  breed  of  the  cows,  the  pastur- 
age, the  food,  the  climate,  and  the  seasons  of  the 
year  ; but  there  is  a sufficient  agreement  amongst 
analysts  of  milk  to  allow  me  to  take  Professor 
Wanklyn’s  analysis  as  a standard,  and  especially 
in  England,  where  are  to  be  found  the  best  pas- 
turages, the  finest  breed  of  cows,  and  where  the 
cows  are  less  subject  to  violent  changes  of  tempe- 
ratiu-e. 

The  Milk  of  Toavns. 

The  ordinary  milk  supplied  to  large  to-wns,  and 
even  to  many  small  country  -villages,  is,  however, 
a very  different  article  from  that  which  I have 
mentioned. 

For  many  years  it  has  been  a matter  of  public 
notoriety  that  milk  has  been  almost  -universally 
impoverished,  until  it  has  come  to  be  accepted  as 
a condition  of  life  in  towns  that  good  and  pure 
milk  carniot  be  procured  at  any  price,  excepting 
under  great  difficulty. 

To  such  an  extent  has  the  impoverishment  been 
carried,  that  it  is  estimated  it  amounts  to  an 
average  of  at  least  25  per  cent.,  and  in  some  cases 
it  reaches  as  high  as  50  per  cent. 

Most  of  the  impoverishment  is  done  either  by 
adding  water  or  by  skimming  off  the  cream,  and 
sometimes  both  are  done  to  the  same  milk. 

AVatered  milk  is  acknowledged  as  a regular 
article  of  trade  by  the  milkman,  under  the  name  of 
“Simpson.”  Milk  that  has  been  simply  watered, 
or  slammed,  is  described  by  scientific  men  as 
“sophisticated”  milk;  and  “skilfully  sophisti- 
cated ” milk  is  that  which  is  both  watered  and 
skimmed,  and  afterwards  treated  to  restore  its 
original  appearance. 

Different  substances  are  often  added  for  colour- 
ing, or  for  changing  the  flavour,  in  order  to  give  a 
fictitious  appearance  and  a taste  of  richness. 

Lest  it  may  be  said  that  the  foregoing  state- 
ments are  unfounded,  and  a slander  on  the  milk- 
dealers,  I shall  refer  to  independent,  unimpeachable, 
and  scientific  testimony.  In  1851,  Dr.  Hassall, 
under  the  direction  of  the  Lancet,  made  very  careful 
investigations  as  to  the  quality  of  the  milk  sold  in 
London  at  that  time.  He  obtained  samples  from 
the  dealers  under  such  precautions  that  it  could  be 
proved  from  whom  they  were  procured ; these 
samples  were  analysed,  and  the  results  published 
in  the  Lancet.  It  was  shown  that  while  some  pure 
milk  was  sold,  a large  proportion  was  impoverished 
by  skimming  or  watering,  and  in  some  cases  both 
were  done  to  the  same  milk.  The  names  of  the 
parties  from  whom  the  samples  were  obtained 
were  published,  with  the  analyses  of  the  samples. 

AVbthin  the  past  two  years,  Professor  AVanklyn 
has  carried  out  a similar  but  more  extensive  in- 
vestigation for  the  Milk  Join  nal,  taking  thousands 
of  samples,  and  publishing  names  and  addresses  of 
the  parties  from  whom  the  samples  came,  -with  the 
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particulars  as  to  the  quality  of  each  sample.  Out 
of  256  names  published  in  one  year  in  the  Milk 
Journal,  only  26  were  given  as  those  furnishing 
genuine  milk,  230  being  recorded  as  selling  dete- 
riorated milk,  the  Jb?(r««Z  saying : — “The  names 
of  large  numbers  of  milk-dealers  we  are  compelled 
to  suppress,  inasmuch  as,  although  they  are  without 
exception  dealers  in  deteriorated  milk,  we  have  not 
the  requisite  evidence  of  it  against  them.” 

The  fact  that  there  has  been  no  action  for  slander 
against  these  journals  by  the  dealers  whose  names 
were  published  as  selling  deteriorated  mdk,  proves 
that  the  statements  were  correct. 

In  November,  1867,  the  British  Medical  Journal 
published  an  article  on  the  same  subject,  and  its 
report  of  examinations  of  milk  from  dealers  in 
different  parts  of  London  showed  that  little,  if 
any,  pure  milk  could  be  obtained,  and  that  some 
of  the  West-end  shops  sold  a very  poor  article  at  a 
high  price. 

Other  evidence  as  to  the  poor  quality  of  milk 
usually  sold  might  be  given  from  towns  in  England, 
in  France,  in  Germany,  and  in  the  United  States ; 
and  wherever  the  matter  has  been  taken  up  and 
investigated  by  scientific  men,  the  result  has  been 
the  same. 

Mr.  Eowsell,  Superintendent  of  Contracts  to  the 
Admiralty , last  year  made  a report  on  the  supply 
of  provisions  to  the  workhouses  of  the  Metropolis, 
to  the  President  of  the  Poor-Law  Board,  which 
report  was  published  by  order  of  the  House  of 
Commons. 

Mr.  Eowsell  made  investigations  of  the  quality 
of  milk,  amongst  other  articles  of  food,  assisted  by 
Dr.  Letheby  and  Professor  Wanklyn,  one  sample 
being  fm-nished  to  Dr.  Letheby,  and  a duplicate 
to  Professor  Wanklyn,  for  analysis ; and  the  re- 
port says,  “ There  is  an  agreeing  difference,  usual 
in  delicate  scientific  examinations.” 

The  results  of  the  examinations  show  that  these 
institutions  are,  if  possible,  more  badly  treated 
than  the  general  public ; showing,  in  several  in- 
stances, that  skim  milk  was  furnished,  diluted 
with  twenty,  thirty,  thirty-five,  and  forty  per  cent, 
of  water  ; and  no  less  than  seven  samj)les  of 
“milk”  consisted  of  milk  and  water,  half-and- 
half. 

The  report  justly  says,  “that  dilution  or  adul- 
teration with  water  has  been  carried  to  such  an 
extent  as  seriously  to  compromise  the  character  of 
the  milk,  and  make  it  utterly  unreliable  as  food 
for  infants  and  aged  persons.” 

The  contracts  called  for  pure  and  unadulterated 
milk,  but  e\ddently  no  attention  was  paid  by  the 
officers  of  these  institutions  to  see  that  the  quality 
of  the  articles  furnished  was  that  contracted  for, 
they,  apparentljp  only  considering  the  jDi-ice  and 
promises  made  by  the  contractors.  There  is  reason 
to  believe  that  many  of  the  hospitals  are  quite  as 
badly  served. 

It  is  clear,  therefore,  that  pure,  genuine  milk, 
almost  the  only  article  of  food  which  alone  will 
sustain  life  for  an  indefinite  j^eriod,  is  rarely  sold 
to  consumers.  While  the  public  have  for  a long 
tune  believed  this  to  be  so,  it  is  only  within  the 
past  •2.3  years  that  it  has  been  scientifically  demon- 
strated on  a large  scale. 

It  was  hoped  that  the  new  Adulteration  Act 
would  remedy,  the  evil,  at  least  partially ; and 
several  meetings  of  milk-dealers  were  held,  at 
which  it  was  admitted  that  the  price  of  milk  must 


be  advanced,  if  the  Act  was  enforced  against  them, 
and  they  should  be  obliged  to  furnish  genuine 
milk,  but  as  they  have  not  advanced  prices,  it  is 
fair  to  presume  they  do  not  now  fear  its  enforce- 
ment. 

From  the  evil  of  adulterated  milk  there  seemed 
no  escape,  until  condensed  milk  made  its  appear- 
ance. 

Let  us  now  see  what  condensed  milk  is,  and 
whether  it  does  furnish  the  way  of  eseax^e. 

Condensed  Milk. 

Condensed  milk,  as  it  is  now  Icnown,  was  intro- 
duced to  the  British  public  in  1867 — say  six  years 
ago.  Previous  to  that  it  had  been  prex>ared  here 
in  small  quantities  for  shipping,  but  it  was  not  used 
to  any  extent  for  domestic  jim-poses.  At  first  it 
naturally  had  a very  limited  sale,  as  it  was  not 
only  unknown,  but  the  j)rice  was  very  high,  about 
double  at  retail  what  it  is  now.  In  America, 
however,  it  has  been  in  general  use  for  over  ten 
years,  and  the  busmess  there  has  for  a long  time 
been  of  considerable  magnitude. 

It  is  a disputed  point  who  discovered  the  process. 
The  Americans  certainly  made  some  important 
imx>rovements,  facilitating  the  working  of  the 
largo  quantities  which  are  necessary  to  supply  a 
general  consumption. 

Preserved  milk  in  the  form  of  a powder  has  been 
prepared  in  England  and  on  the  Continent  for 
many  years,  for  ship)s’  use,  and  for  export. 

This  is  known  as  “desiccated”  milk,  but  the 
manufacture  of  it  has  now  almost  entirely  ceased, 
as,  apart  from  its  high  jirice,  it  is  of  inferior  quality, 
and  was  put  aside  almost  as  soon  as  the  condensed 
milk  came  into  competition  with  it. 

The  firocess  of  prexiaring  the  desiccated  milk 
breaks  the  butter  globules,  and  seiiously  changes 
the  character  of  the  milk.  It  can  oidy  be  dissolved 
in  warm  water,  while  the  condensed  milk  dissolves 
readily  in  cold  or  warm  water. 

Condensed  milk  is  somewhat  explained  by  its 
name,  as  it  is  pure  milk  as  drawn  from  the  cow, 
with  three-fourths  of  its  bulk  taken  away  by  con- 
densation. The  x>ortion  removed  consists  of  water 
only.  The  remaining  jjart  retains  all  the  nutritive  ele- 
ments originally  contained  in  the  greater  bulk,  and 
in  an  unchanged  condition.  The  evidence  of  this 
will  be  given  later.  The  condensed  milk  may  be 
made  with  the  addition  of  sugar,  or  without. 

If  it  is  desired  to  keej)  it  a long  time,  sugar  must 
be  added ; that  without  sugar  will  only  keoj)  in 
good  condition  for  a few  days.  The  condensed 
milk  with  sugar  is  that  best  Imown  in  England, 
and  is  what  is  usually  sold  by  the  grocers  and 
chemists ; but  in  Ameiica  the  unsweetened  is 
largely  used.  The  jirocess  of  condensing  milk  has 
been  fully  described  in  the  public  journals  within 
the  xiast  three  years,  and  there  is  not  much  for  me 
to  add  that  vdll  be  new  in  this  resxiect.  I will, 
however,  go  over  the  more  important  points  rela- 
tive to  the  collecting  of  the  milk,  and  the  process 
after  receiving  it  at  the  works,  omitting  some  of 
the  xiarticulars  of  treatment  in  which  the  public  are 
not  specially  interested.  The  method  I speak 
of  is  that  practised  at  Aylesbury,  Buckingliamshire, 
and  Middlewich,  Cheshire,  by  the  English  Con- 
densed Milk  Company,  with  which  I am  connected, 
and  is  substantially  the  same  as  adopted  by  the 
principal  Swiss  Company  and  the  best  American 
establishments. 
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The  starting  point  is  with  the  farmers  who  fur- 
nish the  crude  milk  to  the  company.  The  farmers 
contract  that  the  cows  shall  be  fed  with  nothing 
that  will  impart  an  injurious  quality  or  unpleasant 
flavour  to  the  milk  ; that  no  milk  from  a diseased 
cow  shall  be  sent  in ; that  the  milk  shall  be  cooled 
immediately  after  milldng,  and  kept  cool ; that 
everything  connected  with  the  milking  and  the 
utensils  used,  shall  be  perfectly  clean ; that  the 
milk  shall  be  pure  as  drawn  from  the  cow  ; that  it 
shall  Jee  delivered  at  the  company’s  works  in  a per- 
fectly good  condition  within  a limited  number  of 
hours  after  the  milking.  These  conditions  are  not 
simply  rules  to  be  broken,  but  are  rigidly  enforced. 

It  is  well-known  that  milk  is  very  likely  to  be 
tainted  by  the  odour  from  objectionable  sub- 
stances, when  it  is  left  near  them,  and  men  are 
employed  to  examine  each  can  of  milk  as  it  comes 
in  from  the  farmers,  who  look  at,  smell,  and  taste 
the  milk,  so  that  if  there  is  any  peculiarity  of 
colour,  odour,  or  flavour,  it  is  immediately  de- 
tected, and  it  is  rejected  if  there  is  any  question 
as  to  its  condition  or  quality.  By  this  daily  exami- 
nation the  men  become  experts  in  judging  of  the 
quality  and  condition  of  the  milk,  as  tea-tasters 
do  in  judging  of  the  quality  and  flavour  of  tea. 
Cream  tests  are  daily  and  carefully  made,  and 
frequent  analyses  are  also  made,  which  demon- 
strate exactlj^  the  constituent  parts  of  the  milk. 

As  regards  diseased  cows,  precautions  are  taken 
:SO  that  the  comj)any  will  know  if  any  farmer 
attempts  to  send  in  milk  from  such  cows. 

The  milk  is  delivered  at  the  works  early  in  the 
morning,  by  the  farmers’  carts,  and  comes  only  a 
comparatively  short  distance.  As  soon  as  it 
arrives,  the  milk  of  each  can  is  carefully  examined, 
as  described  before,  a small  j)ortioii  being  set 
aside  for  more  critical  tests  than  can  be  made  at 
the  time.  .The  milk  is  now  passed  through  fine 
strainers  into  a large  tank,  of  which  there  are 
several,  one  of  them  holding  1500  gallons.  The 
cans  the  farmers  send  the  milk  in,  before  being 
returned  to  them,  are  thoroughly  cleansed  at  the 
works ; first,  Ijy  washing  in  hot  water ; each  can 
is  then  subjected  to  a powerful  jet  of  steam,  which 
enters  every  crack  and  crevice  in  the  can,  and 
afterwards  it  is  rinsed  in  cold  water,  so  that  it 
.goes  back  cleaner  than  the  farmer  could  possibly 
make  it. 

ISlo  time  is  now  lost.  That  the  cream  may  not 
rise,  or  any  change  take  place  in  the  milk,  it  is 
heated  as  soon  as  possible  preparatory  to  being 
sent  into  the  vacuum  pan,  which  is  done  when  the 
heat  reaches  a certain  j)oint.  The  milk  is  kept  in 
the  vacuum  pan  at  a low  temperature ; the  vapour 
from  it  is  condensed  and  taken  away,  until  the 
milk  is  brought  to  the  proper  consistency,  and  the 
necessary  quantity  of  .sugar  having  been  pre- 
viously added,  the  process  is  complete.  The  time 
occupied  in  condensing  varies  according  to  the 
quantity  of  milk,  and  ranges  from  two  hours  and  a 
half  to  five  hours. 

The  condensed  vapour  comes  away  as  colourless 
as  water,  showing  that  none  of  the  nutritive  qua- 
lities are  removed. 

After  the  process  of  condensation  is  complete, 
the  milk  is  drawn  off  and  poured  into  the  small  tins, 
which  are  immediately  soldered  up.  These  small 
tins  are  packed  in  cases,  holding  48  tins  each,  and 
are  then  ready  for  the  market.  Once  sealed  up, 
there  is  no  chance  of  their  contents  being  tam- 


pered with ; and  as  the  tins  are  labelled  with  the 
Company’s  labels,  a consumer  may  depend  upon 
receiving  the  milk  exactly  as  sent  out  by  the  Com- 
pany ; and  if  the  milk  from  the  farmers  was  in 
good  condition,  and  the  treatment  of  it  correct, 
no  change  will  afterwards  take  place,  excepting  a 
gradual  thickening  up  with  age. 

The  process  which  I have  described  sounds 
simple  enough,  but  in  practice  it  is  a very  difficult 
one,  and  the  utmost  care  and  nicety  must  be  ob- 
served, from  the  beginning  to  the  end,  that  the 
results  may  be  successful. 

The  exact  details  of  the  process  I do  not  propose 
to  enter  upon,  as  they  are  fairly  the  property  of  the 
proprietors. 

Our  works  at  Aylesbury  have  been  visited  at 
different  times  by  a number  of  scientific  and 
experienced  men,  who  have  witnessed  the  entire 
j)rocess,  and  their  testimony  has  been  unanimous 
as  to  the  care  taken  to  get  good  milk  from  the 
farmers,  and  to  treat  it  properly,  the  cleanliness  of 
everything  connected  with  the  establishment  being 
especially  noted,  one  gentleman  saying,  “ The  first 
and  last  thing  which  strikes  the  visitor  is  the  ex- 
cessive and  almost  amusing  cleanliness  which 
pervades  the  whole  establishment.” 

Competition  forces  the  large  producers  of  con- 
densed milk  to  send  out  the  best  possible  article, 
and  it  must  be  good  to  keep  well,  and  find  a ready 
sale.  There  have  been,  since  the  starting  of  the 
business,  a number  of  attempts  to  prepare 
condensed  milk  by  private  parties  and  public  com- 
panies, who  lacked  the  experience  and  knowledge 
necessary  for  dealing  with  so  delicate  an  article  as 
milk;  and  although  they  had  good  material  to 
work  with,  their  efforts  have  resulted  in  failure  and 
serious  loss. 

The  condensed  milk  without  sugar  is  treated  in 
the  same  manner  as  that  prepared  with  sugar  ; it 
is  largely  used  in  the  principal  American  cities, 
but  possesses  no  advantage  over  the  sweetened 
milk  excepting  where  sugar  is  not  wanted. 

It  has,  however,  the  same  advantage  of  careful 
and  accurate  attention,  and  of  being  prepared  in 
the  neighbourhood  of  the  farmers  who  produce 
the  crude  milk,  and  at  some  future  period  will  un- 
doubtedly be  offered  to  the  public. 

The  Qhaeity  of  Cohdbhsed  Milk. 

We  have  seen  what  the  standard  of  pure  cows’ 
milk  is,  and  we  now  propose  to  see  what  the  quality 
of  condensed  milk  is,  and  how  it  bears  comparison 
with  the  orighial  milk. 

In  1867,  Baron  von  Liebig  gave  the  following' 
analysis  of  condensed  milk  : — 


Water  22 '44 

Solids  77'66 

100-00 

He  said  of  it ; — “ It  consists  of  nothing  but  cow’s 


milk  and  the  best  refined  sugar,  and  possesses  all 
the  properties  and  quahties  of  a perfectly  pure 
milk.”  The  British  Medical  Journal  of  the  same 
year,  and  The  Lancet,  in  1868,  both  testified  of  its 
purity  and  excellence.  Again,  The  Lancet,  in  1871, 
gave  the  following  analysis  of  it : — 


Moisture  

25-10 

• 11-73 

15-17 

Milk  sugar  

16-24 
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45" 


Cane  sugar  29'46 

Abli  2-30 


100-00 

saying  it  “was  perfectly  sweet,  sound,  and  free 
from  lactic  acid.”  In  September,  1872,  one  of  tbe 
editors  of  the  Lancet  visited  the  works  at  Ayles- 
bury and  examined  the  whole  process,  and  spoke 
in  the  highest  terms  of  the  enterprise,  giving  a 
new  analysis,  corroborative  of  the  previous  one. 
the  British  Medical  Journal  also,  in  Sej>tember, 
1872,  gave  an  analysis  of  condensed  milk,  which 
was  substantially  the  same  as  that  of  Liebig  and 
the  Lancet\ 

In  October,  1872,  Dr.  Ilassall,  in  an  article  pub- 
lished m “ Food,  Water,  and  Ah,”  gave  his  opinion 
of  condensed  milk.  He  made  very  careful  investi- 
gations into  the  matter,  and  saw  the  process,  from 
the  receiving  of  the  milk  from  the  farmers,  until  it 
was  soldered  up  in  the  small  tins.  He  said,  “ the 
milk  used  was  whole  milk,  of  the  best  and  richest 
descrijjtion ; ” and,  referring  to  examinations  of 
condensed  milk,  made  by  him  at  different  times,  he 
says,  “ we  have  always  found  it  to  be  both 
genuine  and  in  a perfect  state  of  preservation.” 

The  foregoing  analyses  and  testimonies  have 
been  confirmed  in  every  case  where  a fair  examina- 
tion has  been  made. 

Taking  the  condensed  milk  as  having  been 
reduced  to  about  one-fourth  of  the  bulk  of  the 
crude  milk,  it  will  be  seen  that  it  contains,  as 
nearly  as  possible,  the  origmal  elements  of  the 
original  milk,  minus  the  water,  condensed,  and 
plus  the  sugar,  added  to  preserve  it.  It  can  be 
procured  at  any  time,  in  any  grocer’s  shop,  for 
testing. 

As  regards  its  price,  as  against  the  milkman’s 
milk,  it  is  not  easy  to  fix  an  exact  comparison,  as 
it  would  be  unfair  to  place  it  on  a level  with  what 
is  ordinarily  sold  as  milk,  but  the  fact  that  the 
public  have  quickly  adopted  it  to  a very  large 
extent,  and  that  there  is  a steady  demand  for  it, 
is  the  best  possible  evidence  of  the  satisfactory 
price  at  which  it  is  sold.  The  demand  is  not  prin- 
cipally for  use  at  sea,  as  many  suppose,  but  the 
milk  is  largely  used  in  families,  and  as  food  for 
infants,  for  which  it  is  especially  adapted. 

The  trade  has  grown  to  such  an  extent  during  the 
past  six  years  that  it  is  estimated  that  from  eight 
to  ten  thousand  gallons  of  crude  milk  are  daily 
requh-ed  to  work  into  condensed  milk  for  consump- 
tion in  England. 

The  company  with  which  I am  connected  have 
intentionally  put  the  price  of  their  products 
very  low,  in  order  to  induce  a demand,  and  look  to 
a large  busine.ss  with  a minimum  profit,  instead  of 
a smaller  business  with  a large  profit.  The  sale  is 
proportionally  quite  as  large  in  the  poorer  districts 
as  in  the  wealthier,  and  it  certainly  offers  to  the 
poor  as  well  as  the  rich  the  advantage  of  a really 
pure  article  at  a moderate  price.  This  is  not  possi- 
ble with  ordinary  milk.  The  fact  is,  the  company 
starts  with  an  important  advantage  over  the  milk- 
man in  the  quality  of  milk  each  obtains.  Admitting 
that  the  farmer  ui  both  cases  sends  the  milk  as  drawn 
from  the  cow — and  m om-  case,  as  we  deal  only  with 
the  best  class  of  farmers,  I am  happy  to  say  we 
have  very  little  cause  to  complain — the  milkm.an 
cannot  receive  it  in  so  good  condition  as  we  do. 
The  milk  for  towns  the  farmer  has  to  take  to  the 
station,  to  which  he  may  be  obliged  to  hurry  to 


catch  the  tram  ; it  is  then  subjected  to  a railway 
j ourney  of  greater  or  less  extent,  and  afterwards  it  is 
jolted  over  the  pavements  in  the  milkman’s  carts. 

The  motion  it  receives  on  these  several  journeys 
amounts  to  a partial  chm-ning,  and,  added  to  the 
exposure  of  the  hot  srm  or  the  rain,  to  which  it 
is  often  subjected,  seriously  affects  its  charater. 
Besides,  the  milkman  who  distributes  the  milk  to 
families  is  not  brought  into  direct  contact  with 
the  farmer,  and  the  question  as  to  the  responsi- 
bility of  quality  or  condition  of  the  milk  is  not 
easily  settled. 

The  milkman  who  brings  the  milk  to  your  door 
says  the  milk  is  as  he  receives  it  from  the  wholesale 
dealer.  The  wholesale  dealer  tells  you  the  milk  is 
as  he  received  it  from  the  farmer.  The  farmer 
affirms  he  serrds  nothing  but  genuine  milk,  and 
where  “ the  cow  with  the  iron  tail  ” comes  in  it  is 
not  easy  to  decide. 

With  conderrsed  milk  the  quality  and  corrdition  of 
the  crude  milk,  as  received  from  the  farmer,  is  of 
vital  importarree,  as  the  success  of  the  process 
depends  largely  upon  the  materials  started  with, 
and  any  defect  at  the  beginning  would  bo  finan- 
cially fatal,  as  good  conderrsed  milk  camrot  be  pro- 
duced from  230or  materials. 

The  companies,  with  their  larger  organisation, 
can  and  do  have  more  carefrrl  arrd  scierrtific  tests 
arrd  examirrations  of  the  crude  milk  than  the  milk- 
man does  or  carr. 

Simple  tests  of  corrdensed  milk  can  be  made  by 
dissolving  it  irr  water,  adding  three  or  four  parts 
of  water,  and  setting  it  in  shallow  dishes  to  stand 
terr  or  twelve  hours,  when  the  cream  will  rise. 
Also,  by  mixing  with  water,  and  churning  it  at  a 
temperature  of  70  deg.  Fahrenheit,  and  butter  wid 
be  produced,  showing  clearly  that  the  butter 
globules  are  retamed  and  unbroken.  Milk  in  the 
condensed  form  will  not  convey  contagious  dis- 
eases, as  crude  milk  does.  It  has  been  clearly 
shown,  and  especially  by  Dr.  Ballard,  of  Isling- 
ton, that  scarlet  and  other  fevers  have  been  dis- 
seminated by  crude  mUk,  which  has  been  left  to 
stand  in  the  houses  of  dealers  where  disease  pre- 
vailed. With  condensed  milk  this  is  not  possible, 
as  neither  at  the  farmers  nor  at  the  works  is  it 
brought  in  contact  with  disease,  and  after  it  leaves 
the  works,  nothing  can  come  in  contact  with  it  in 
the  tins. 

For  infants  it  is  the  most  natural  and  uniform 
food,  excepting  mother's  milk,  and  it  is  even  pre- 
ferable to  that,  if  the  mother  is  not  in  good  health. 
Caro  must  be  taken,  however,  that  it  is  not  given 
too  rich, — that  is,  it  should  be  diluted  with  seven 
or  eight  parts  of  water. 

The  summing  up  of  the  disadvantages  of  the 
ordinary  milk  as  supplied  to  consumers,  and  the 
advantages  of  the  condensed  milk  as  sold  in  the 
shops,  are  shown,  I think,  to  be  as  follows : — ■ 

The  disadvantages  of  ordinary  milk  are — 

1st.  It  is  of  a very  uncertain  quality,  and  is 
usually  impoverished  to  a great  extent. 

2nd.  It  is  materially  injured  on  the  journey  from 
the  farmer  to  the  consumer. 

3rd.  If  delivered  sweet,  it  remains  in  that  condi- 
but  a limited  period,  as  it  is  well  Imown  milk 
changes  from  hour  to  hour. 

■1th.  For  infants’  and  invalids’  food  it  is  not  a 
uniform  or  regular  diet,  on  accomit  of  the  rapid 
changes  which  take  place  in  it. 
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5tli.  Little  care  is  taken  by  the  milkmen  to  get 
milk  in  prime  condition,  and  from  healtby  cows  ; 
and  a great  deal  of  milk  is  sold  from  cows  kept  in 
nnbealthy  sbeds  m towns. 

6tb.  It  is  not  so  convenient  to  use,  as  every 
family  must  wait  for  tbe  milkman  for  tbeir  break- 
fast. 

Tbe  advantages  of  condensed  milk  are — 

1st.  That  it  is  pure — wbat  it  pretends  to  be — 
and  of  uniform  quality. 

2nd.  It  is  condensed  in  tbe  country,  near  the 
place  where  it  is  produced,  and  receives  no  injury 
in  transportation. 

3rd.  It  does  not  change,  but  keeps  sweet  any 
length  of  time,  even  if  the  tins  are  opened. 

4th.  For  infants’  and  invalids’  food,  and  for  do- 
mestic purposes,  it  is  regular  and  uniform,  always 
to  be  depended  upon  from  one  day  to  another,  or 
from  one  week  to  another,  as  possessing  the  same 
qualities. 

5th.  Great  care  is  used  to  obtain  from  the 
farmers  the  milk  not  only  of  good  quality  but  in 
good  condition.  After  it  is  sent  out  by  the  com- 
pany, it  cannot  be  tampered  with,  as  the  tins  are 
hermeticiilly  sealed. 

6th.  It  is  convenient,  always  at  hand  at  any 
hour  of  day  or  night,  and  available  for  all  domestic 
purposes. 

In  connection  with  condensed  milk,  a combina- 
tion may  also  be  prepared  of  cocoa  and  milk,  and 
of  coffee  and  milk,  both  of  which  are  ready  for 
immediate  use,  and  need  only  boiling  water  to 
make  a cup  of  either. 

[Further  information  as  to  the  process  of  pre- 
paring condensed  Swiss  milk  will  be  found  in  the 
evidence  given  by  Mr.  Merriam  before  the  Food 
Committee  of  the  Society.  See  Journal,  vol.  xvi., 
p.  76. — Ed.  J.  S.  a.] 


DISCUSSION. 

Mr.  A.  Eames  said  this  vas  a very  important  question 
to  him,  as  he  had  the  conduct  and  management  of  a very 
large  public  institution  (Royal  Naval  School,  at  New- 
cross),  with  about  300  inmates.  It  strack  him  that  a 
little  more  information  with  regard  to  liquid  milk  would 
he  serviceable — for  instance,  as  to  how  it  could  he  ob- 
tained. He  had  endeavoured  to  secure  such  an  un- 
adulterated article,  but  had  always  found  a difficulty  in 
applying  a test.  He  had  used  a lactometer,  but  it  was 
by  no  means  an  infallible  test.  He  had  also  tried  the 
condensed  milk,  and  found  it  exceedingly  useful  when 
ordinary  milk  could  not  be  obtained.  He  should  like  to 
be  informed,  however,  what  quantity  of  condensed  milk 
represented  a given  quantity  of  liquid  milk,  and  the 
relative  expense  of  the  two. 

Mr.  Botley  said  he  was  somewffiat  surprised  to  find 
fully  one-third  of  the  paper  taken  up  with  strictures  on 
the  quality  of  ordinary  milk.  He  did  not  think  adultera- 
tion was  carried  to  so  great  an  extent  as  was  stated. 
With  respect  to  the  trade  done  in  condensed  milk,  it  was 
now  from  8,000  to  10,000  gallons.  That  did  not  seem  a 
very  large  quantity. 

Mr.  Merriam— 8,000  to  10,000  gallons  daily. 

Mr.  Botley  said  it  was  not  a large  quantity,  even  daily. 
With  regard  to  cleanliness,  dairies,  both  at  Aylesbury 
and  elsewhere,  wmre  always  remarkable  for  cleanliness. 
He  could  not  agree  with  the  paragraph  in  the  paper 
which  stated  that  condensed  milk  was  the  most  natural 
and  uniform  food  for  children. 


Mr.  Smartt  thought  it  might  he  possible  to  supply 
this  concentrated  milk  at  a less  price  than  ordinary  milk 
of  equal  quality,  since  it  could  be  brought  from  districts 
where  rent  was  much  lower  than  in  the  vicinity  of  large 
towns.  The  process  of  evaporation  had  not  been  fully 
explained.  He  asked  whether  it  would  not  be  possible 
to  prepare  it  in  large  quantities,  and  place  it  in  large 
receptacles,  so  that  dealers  might  obtain  it  in  that  way, 
and  reduce  it  to  the  shape  of  ordinary  milk,  and  then 
supply  it  retail. 

Mr.  Buucau  inquired  at  what  temperature  the  milk 
was  condensed,  and  what  was  the  quantity  of  cane  sugar 
introduced  ? If  the  temperature  were  raised  above  a 
certain  point,  the  albumen  of  the  milk  would  be  coagu- 
lated, the  sugar  of  milk  would  be  changed,  and  a great 
disturbance  would  take  place  in  the  quality  of  the  milk. 
Cane  sugar  was  very  objectionable  in  milk,  as  some 
persons  could  not  digest  it,  and  he  would  suggest  that 
glucose  might  be  advantageously  substituted  for  it. 

Mr.  Wentworth  Scott  said,  as  he  had  acted  as  analyst 
to  a large  manufactory  of  condensed  milk,  he  felt  some 
interest  in  the  subject,  and  should  have  been  glad  if  Mr. 
Merriam  had  given  some  further  information  with  regard 
to  the  modes  of  testing  the  milk  as  received  from  the 
farmers.  This  he  might  fairly  have  done  without  trench- 
ing upon  any  of  those  trade  secrets  to  which  he  had  re- 
ferred. He  himself  was  tolerably  well  acquainted  with 
the  practical  difficulties  attending  this  portion  of  the 
subject,  and  it  would  be  very  useful  if  a general  list  of 
the  methods  or  tests  which  the  milk  had  to  undergo 
before  it  was  passed  by  the  company's  officers,  was 
given.  One  very  simple  test,  in  the  hands  of  educated 
workmen,  which  he  had  introduced,  w'as  the  examination 
of  the  milk  with  a compound  lens  of  no  very  great  power. 
If  the  animal  from  which  it  was  derived  were  unhealthy, 
the  globules,  more  especially  their  edges,  would  present 
an  abnormal  serrated  appearance,  which  a tolerably 
practised  eye  readily  perceived.  He  had  also  been  much 
struck  with  the  large  portion  of  cane  sugar  added  to  the 
milk,  and  he  was  anxious  to  learn  whether  any  pre- 
cautions were  taken  to  prevent  the  undue  excess  of  that 
substance.  He  had  found,  in  some  samples  which  he 
had  analysed,  no  less  than  37  per  cent,  of  cane  sugar, 
which  was  of  a higher  proportion  than  that  mentioned 
in  the  paper.  He  doubted  if  the  odour  of  milk,  when 
cold,  was  any  test  of  its  genuineness,  or  of  the  health  of 
the  animal ; though,  if  the  milk  were  warmed,  with  a 
small  portion  of  alkali,  and  then  compared  with  genuine 
milk,  the  test  might  be  regarded  as  reliable.  The  sug- 
gestion made  that  retailers  of  milk  should  be  allowed  to 
sell  this  milk  in  a diluted  form,  at  their  own  discretion, 
would  be  nothing  more  nor  less  than  the  legitimation  of 
adulteration  on  a very  large  scale.  There  was  no  suf- 
ficient means  of  establishing  a standard  of  strength  or 
quality  of  condensed  milk,  on  the  one  hand,  or  pure  milk 
on  the  other.  The  suggestion  that  glucose  should  be 
substituted  for  cane  sugar  did  not  meet  with  his  ap- 
proval, because  he  had  occasionally  found  traces  of  glu- 
cose, and  sometimes  more  than  traces,  in  condensed 
milk,  which  was  not  of  good  quality  when  prepared,  or 
which  had  undergone  some  detrimental  change  in  the 
preparation.  He  had  thus  a means  of  testing  the  con- 
densed milk,  and,  especially  in  his  professional  capacity 
as  a country  analyst.  He  should  be  very  sorry  if  anj’’ 
means  such  as  this  of  testing  the  quality  of  the  milk 
were  taken  from  them,  by  glucose  being  generally  in- 
troduced, especially  as,  in  the  case  of  milk,  there  were 
very  few  reliable  tests  of  its  quality. 

Mr.  Dipnall  said  there  was  no  doubt  that  adulteration 
of  ordinary  milk  was  a very  prevalent  practice,  and 
though  he  might  doubt  whether  the  best  way  of  of  in- 
troducing a lecture  on  condensed  milk  was  to  give  such 
a lengthy  criticism  on  the  milk  generally  supplied,  still 
he  was  much  pleased  with  the  account  which  had  been 
given.  He  hoped  the  company,  therefore,  would  proceed 
in  its  course ; and  if,  as  was  stated,  the  milk  was  properly 
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selected,  they  were  doing  a good  service  by  supplying  a 
wholesome  article  of  food. 

2S.V.  Newman  said  he  found  that  the  system  was  first 
introduced  by  Mr.  House,  in  1857,  though  he  did  not 
bring  it  prominently  forward  until  1859,  when  he  went 
to  America,  where  improvements  on  the  process  were 
made  by  Mr.  Borden,  and  that  gentleman  became  the 
great  manufacturer  there.  In  America,  prisons  and 
hospitals  used  the  condensed  milk,  which  was  delivered 
daily,  and  it  appeared  to  him  there  was  much  less  waste 
labour  there  than  under  the  English  system,  where  the 
milk  was  delivered  twice  a day.  If  the  hospitals  in 
London  could,  in  like  manner,  be  supplied  with  un- 
sweetened milk,  he  thought  they  would  find  an  advantage 
in  it.  He  knew  of  several  cases  of  illness  in  which  con- 
densed milk  had  been  used  with  success. 

Mr.  Cowper  thought  a very  hard-working  and  indus- 
trious class  of  persons  (the  milkmen)  had  been  somewhat 
harshly  dealt  with,  and  that  they  were  not  so  bad  as  had 
been  represented.  The  milk  was  doubtless  useful  as  a 
substitute  for  the  fresh  article,  but  it  had  an  unpleasant 
taste.  As  in  the  case  of  tinned  meat,  he  thought  the 
article  was  spoilt  by  the  process  of  preservation.  He 
did  not  consi  ler  the  condensed  milk  any  cheaper  than 
the  ordinary  milk,  even  supposing  the  latter  had  some 
water  added  to  it. 

Mr.  Merriam,  in  reply,  said  the  tests  employed  by  the 
comp  iny  to  secure  good  quality  in  the  milk  were  all  that 
were  known.  In  the  first  place,  tasting, — ■and  although 
an  ordinary  person  would  not  detect  any  difference  in 
different  kinds  of  milk,  those  who  were  constantly  em- 
ployed became  so  expert  that  he  was  sure  they  could 
detect  blindfolded  the  difference  between  the  milk  of 
different  farmers,  or  from  dilferent  soils.  The  milk 
arrived  in  large  tins,  or  churns,  and  on  taking  off  the 
cover  any  objectionable  quality  could  be  detected  b}"  the 
odour.  Then,  again,  they  set  a small  quantity  and  raised 
the  cream,  which  was  a very  good  test  of  the  qualit}', 
and  if  any  doubts  were  entertained,  a portion  was  ana- 
lysed. On  several  occasions  farmers  who  had  not  sent 
good  milk  had  been  dismissed,  so  that  there  was  no 
doubt  of  the  tests  being  rigidly  carried  out.  The  micro- 
scope was  also  used,  though  not  so  largely  as  Mr.  Scott 
had  suggested.  The  lactometer  was  also  used,  and, 
though  it  was  not  a perfect  test,  it  answered  very  well 
when  the  milk  had  simply  been  reduced  by  the  addition 
of  water.  Analysis,  of  course,  did  not  show  the  condi- 
tion of  the  milk,  but  it  was  decisive  as  to  its  quality. 
The  statements  he  had  repeated,  with  regard  to  the 
adulteration  of  milk,  were  not  his  own — they  were  all 
taken  from  other  and  higher  authority,  and  he  had  never 
heard  them  di.sputed.  It  h id  been  said  th-at  all  dairies 
were  clean,  and  so  they  were,  to  a certain  extent ; but 
the  process  of  condensation  required  absolute  and  perfect 
cleanliness,  and  it  was,  therefore,  always  insisted  on. 
Then,  again,  if  the  fluid  milk  came  clean  from  the  dairy, 
it  very  often  became  contaminated  with  dust  and 
smoke  in  transit  on  the  railways,  so  much  so  that  a large 
dealer  informed  him  he  was  sometimes  ashamed  to  send 
it  out.  With  regard  to  the  estimated  quantity  of 
10,000  gallons  per  day,  supplied  by  the  various  companies, 
he  thought  it  was  very  s itisfactory  in  so  short  a time, 
considering  the  difficulty  there  always  was  in  intro- 
ducing any  new  article.  A remark  had  been  made  as  to 
the  original  cost  of  milk  being  low  in  the  country,  but 
practically  it  was  regulated  by  the  price  of  butter  and 
cheese,  into  which  it  was  converted  if  there  was  not  a 
good  market  for  it  in  the  crude  state.  The  milk  was 
evaporated  mono  at  a temperature  never  exceeding 
IIO*^  Fahr.,  so  that  there  was  no  opportunity  for  a film 
to  form  upon  it,  nor  did  he  think  any  change  was  effected 
in  the  constituents  by  the  temperature.  With  regard  to 
the  quantity  of  sugar  introduced,  there  was  no  uncer- 
tainty  about  that ; the  milk  was  measured  or  weighed  as 
it  came  in  in  the  morning,  and  the  sugar  .added  in  an 
exact  proportion  accordingly — in  fact,  it  was  not  to  the 


'nterest  of  the  company  to  increase  the  quantity  of  sugar, 
for  practically  the  product  was  sold  by  the  bulk,  and  the 
addition  of  sugar  only  added  6 per  cent,  to  the  bulk, 
whilst  it  raised  the  expense  by  25  per  cent.  They 
would  prefer  to  reduce  the  sugar,  if  it  could  be  done  with 
safety.  The  Laucet  and  Dr.  Hassall  gave  the  proportion 
of  cane  sugar  at  29  or  30  per  cent.,  which  was  not  quite 
so  much  as  stated  by  Mr.  Scott ; but  he  understood  from 
analysts  that  there  was  a great  difficulty  in  separating 
sugar  of  milk  from  the  cane  sugar  which  was  added,  and 
possibly  slight  variations  might  be  accounted  for  in  that 
way.  As  to  the  proportion  of  w.iter,  there  was  quite  suffi- 
cient competition  to  make  all  the  companies  supply  a good 
article,  or  they  would  iinme  liately  lose  their  conneciion. 
If  the  milk  were  set  for  the  cream  to  rise,  it  would  be  so 
changed  in  character  that  it  would  not  keep  when  con- 
densed. 

Mr.  Cowper  said  he  wished  to  know  if  condensed  milk 
at  the  present  price  was  cheaper  than  ■ ordinary  milk 
with  say  25  per  cent,  of  water  added. 

Mr.  Merriam  thought  it  would  be,  but  the  only  way 
would  be  to  get  a tin  and  try  it.  Taking  ordinary  milk 
at  4d.  a quart,  and  condensed  milk  at  8]d.  a tin,  he 
thought  the  latter  would  be  the  cheaper.  It  appeared  so 
by  the  constantly  increasing  sale,  even  in  the  poor  dis- 
tricts. He  considered  a tin  represented  abont  two  quarts 
of  ordinary  Lonilon  milk.  There  was  no  doubt  that  the 
process  of  condensation  did  impart  a slight  taste  to  it., 
though  he  believed  it  was  not  perceptible  in  coffee  or  in 
cooking.  In  tea,  however,  some  found  it  objection  able, 
though  others  did  not.  One  gentleman  said  he  preferred 
pure  milk,  and  so  would  most  people,  but  the  difficulty 
was  to  find  where  it  could  be  got. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Merriam,  said  he  was  glad  that  gentleman  had  acknow- 
ledged there  was  one  failing  in  the  condensed  milk,, 
because  he  was  always  suspicious  of  any  article  which 
was  described  as  faultless.  He  should  have  liked 
to  have  heard  more  of  the  details  of  the  process, 
and  not  quite  so  much  of  the  pane.gyric,  as  it  was 
the  more  general  custom  in  the  Society  for  members 
to  form  their  own  opinion  on  the  merits  of  what 
was  brought  before  them  after  hearing  a full  ex- 
planation of  its  properties.  All  these  matters,  to  a 
great  extent,  depended  on  price,  and  if  a tin  cost  8 Jd.,. 
and  two  quarts  of  milk  could  be  bought  for  8d.,  he  saw 
no  advantage  in  it.  He  lived  near  a dair}^,  and  bought 
perfectly  pure  milk  at  II.  a quart;  and  he  was  able  to 
speak  with  some  authority,  having  kept  cows  himself. 
It  was  a pity  to  advocate  anything  to  an  extreme,  and 
he  regretted  that  it  had  b“en  stated  that  condensed  milk 
was  superior  to  human  milk  for  infants,  which  was 
ab.surd,  though,  no  doubt,  if  it  could  be  produced  at  a 
cheap  rate  abroad,  where  pasture  land  was  abundant  and 
c.'ittle  plentiful,  it  would  be  of  great  service  in  aiding 
the  supply  of  milk  to  the  metropolis. 

The  motion  having  been  carried, 

Mr.  Merriam,  in  acknowledging  the  compliment,  said 
he  had  not  represented  the  condensed  milk  as  better 
than  natural  milk,  but  as  superior  to  that  ordinarily 
procurable  in  towns.  The  chairman  might  be  unusually 
fortunate,  but  he  could  only  repeat  that  the  statements 
he  had  made  as  to  the  prevalence  of  adulteration  were 
not  his  own,  but  those  of  men  whose  testimony  was  un- 
impeachable. 


Reports  from  Bordeaux  state  that  the  recent 
severe  frosts  have,  so  injured  the  vines  that  all  hopes  of  a 
vintage  is  this  year  at  an  end. 

The  Scientific  American  says  that  maple  sugar, 
as  an  article  of  merchandise,  is  in  a fair  way  of  extinction, 
the  trees  are  being  cut  dnwn  and  converted  into  broom  handles. 
At  the  present  rate  of  destruction  both  maple  broom  handles 
and  sugar  will  soon  become  unknown  in  trade. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS- 


The  number  of  visitors  admitted  to  the  Exhibition  for 
the  week  ending  S tturday,  April  26,  was  as  follows : — ■ 
Season  tickets,  1753;  on  payment  of  2s.  6d.,  1351;  on 
payment  of  Is.,  18, -161  ; total,  21,565. 


The  number  of  visitors  admitted  on  Thursday  last  was, 
season  tickets,  236:  on  payment  of  Is.,  3,722;  total  3,953; 
on  Friday,  season  tickets,  291;  on  payment  of  Is.,  3,418  ; 
total,  3,712;  on  Siturday,  season  tickets,  106;  on  paj'- 
ment  of  Is.,  4,932  ; total,  5,338.  The  number  admitted 
on  Saturday,  iiftor  6 p.  rn.,  was,  season  tickets,  13  ; on 
payment  of  6d.,  220;  total,  233.  On  Monday,  season 
tickets,  269  ; on  payment  of  Is.,  2,828  ; total,  3 097  ; after 
6,  p.m.,  season  tii'kets,  15;  on  payment  ofOd.,  211 ; total, 
226.  On  Tuesday,  season  tickets,  248  ; on  payment  of 
Is.,  3,247 ; total,  3,405.  The  number  on  Wednesday 
was,  season  tickets,  351 ; on  payment,  of  2s.  6d.,  1,351  ; 
total,  1,705. 

The  10th  meeting  of  the  Committee  for  Silk  and 
Velvet  was  held  on  the  29th  April.  There  were  present 
Sir  D.  Cooper,  Bart.,  in  the  chair.  Dr.  Campbell,  Mr. 
Cassels,  Mr.  Cobb,  Mr.  Lewis,  Mr.  Lintilhao,  and  Ur. 
Mann.  The  following  resolutions  were  passed  :—l.  That 
it  is  desirable  for  this  Committee  to  cause  to  be  published 
brief  notes,  to  be  transmitted  to  the  seats  of  manufacture, 
specifying  what  has  been  accomplished  for  the  E.xhibi- 
tion  ; and  that  the  several  members  of  the  Committee  be 
requested  to  send,  as  soon  as  possible,  a few  notes  on  the 
particular  points  to  which  they  consider  the  attention  of 
the  respective  branches  of  the  silk  trade  should  be  called 
2.  That  invitations  be  sent  to  the  Mayors  and  Chambers 
of  Commerce  of  the  towns  interested  in  silk  manufacture, 
to  find  out  the  most  intelligent  workmen,  who  should 
have  every  facility  given  them  to  examine  the  products. 


Among  the  fetes  proposed  to  be  offered  to  the  Shah 
of  Persia  on  his  visit  to  this  country,  it  is  in  contem- 
plation to  give  one  in  the  Royal  Albert  Hall,  on  a grand 
scale,  to  which  only  season  ticket-holders  and  seat- 
holders  will  have  the  privilege  of  admission. 


The  late  exhibits  at  the  London  Tavern,  for  the  benefit 
of  the  “ hforthfleet  Relief  Fund,”  are  all  to  be  removed 
to  the  Internationl  Exhibition. 


THE  SCHOOL  OF  POPULAR  COOKERY. 

Now  that  the  success  of  this  school  is  established,  it 
may  be  confessed  that  the  scheme  was  ,a  hazardous  one. 
It  was  so  easy  to  laugh  at  the  idea  of  teaching  cooking 
seriously  by  lectures,  that  any  mishap  would  h ive  been 
fatal,  and  the  whole  thing  might  have  collapsed  under  a 
mass  of  ridicule.  The  execution  of  the  idea  must  of 
necessity  have  been  either  very  bad  or  very  good,  for 
unless  it  had  been  very  good  it  could  never  have  carried 
sufficient  weight  to  have  overpowered  objections.  As  it 
is,  the  popularity  of  the  thing  is  secured — everybody  has 
a good  word  for  the  school,  and  fault-finders  are  silenced. 

In  real  truth,  there  is  no  reason  why  the  art  of  cook- 
ing should  not  be  placed  on  a higher  level  th  in  it  now 
occupies.  The  work  in  itself  is  no  more  menial  or  de- 
grading than  are  most  of  the  occupations  of  women — not 
so  much  so  as  half  of  them,  insomuch  as  they  have  a 
tangible  anl  useful  result,  which  is  more  than  can  be 
said  for  the  most  popular  female  occupations  of  our  time. 
By  good  cooking  the  health  of  the  people  can  be  im- 
proved t'l  an  extent  little  thought  of  by  those  who  have 
not  considered  the  subject.  Supplies  of  food  now  wasted 
can  be  utilised,  new  sources  of  food  can  be  made  avail- 
able, and  the  food  now  used  be  made  to  do  double  its 
work  in  supporting  and  nourishing  the  frames  of  its 


consumers.  The  proper  preparation  of  food  may  add  not 
a little  to  a people’s  comfort  and  happiness  ; and  when 
the  method  of  such  preparation  can  be  simply  .and  easily 
taught,  is  not  such  teaching  a worthy  and  a useful  object  f 
Such  are  the  intentions  of  those  who  started  the  School 
of  Popular  Cookery,  and  it  must  be  a matter  of  no  small 
congratulation  to  them  that  their  intentions  are  so  fully 
appreciated  by  the  general  public  who  come  to  the  Ex- 
hihition. 

The  method  of  operation  has  been  several  times 
described,  but  we  may  perhaps  just  mention  that  every 
day,  at  certain  hours,  a lecture  is  given  describing  with 
minute  detail  the  preparation  of  some  dish.  While  the 
lecturer  describes,  assistants  illustrate  the  description  by 
carrying  out  the  various  processes  one  afmr  another  as 
they  are  mentioned.  Visitors  have  thus  the  opportunity 
of  seeing  the  actual  manner  in  which  the  dish  is  pre- 
pared, and  at  the  same  time  having  the  rationale  of  the 
process  explained.  There  are,  of  course,  pauses  in  the 
lecture,  while  the  actual  cooking  is  going  on,  but  these 
are  filled  up  by  various  general  remarks  upon  the  ingre- 
dients of  the  dish  under  treatment,  or  by  practical  sug- 
gestions originating  from  the  method  pursued.  This  is 
a simple  programme  enough,  but  so  well  is  it  carried 
out  that  the  attention  of  the  crowded  room  never  seems 
to  flag,  and  the  entire  audience  appears  to  follow  with 
the  gre.atest  care  the  remarks  of  the  lecturer  and  the 
manipulation  of  his  satellites. 

The  process  most  recently  under  explanation  has  been 
the  cooking  of  omelettes,  and  the  preparation  of  macca- 
roni  in  different  ways.  Some  useful  information  was 
also  given  as  to  the  method  of  cooking  used  in  the 
Prus.sian  army.  Two  Prussian  soldiers  illustrated  the 
plan  by  actual  cooking,  carried  on  in  a bit  of  waste 
ground  adjoining  the  school.  The  vessel  is  merely  a 
tin  case,  and  the  operation  is  performed  over  a fire  of 
sticks,  but  the  results  are  excellent.  It  was  suggested 
that,  by  a similar  device,  many  a workman  who  now  has 
to  make  his  dinner  off  a bit  of  bread  and  a lump  of 
cold  bacon,  might  be  provided  with  a w.arm  and  toler- 
ably comfortable  meal.  Next  week  we  understand  that 
methods  will  be  described  of  cooking  Australian  and 
other  preserved  meat.  It  would  be  difficult  to  select  a 
more  suitable  subject.  The  introduction  of  preserved 
meafs  h is  been  so  recent,  that  very  few  persons  have  any 
idea  howto  prepare  them  for  the  table.  In  consequence 
of  this  the  public  genenlly  are  not  in  a position  to  avail 
themselves  of  this  most  important  source  of  food  supply. 
Badly  cooked,  there  is  no  doubt  that  preserved  meats  are 
far  from  pal  itable,  but  by  proper  treatment  they  maybe 
made  as  pleasant  and  savoury  as  meat  recently  killed. 
We  anticipate  for  the  lectures  on  Au-stnlian  meat  a 
popularity  even  greater  than  that  attained  by  those 
already'  delivered. 

Arrangements  are  also  being  made  for  the  giving  of 
personal  instruction  in  cooking  to  an_v  who  wish  for  it. 
A room,  near  the  school,  is  being  prepared,  so  that  those 
who  wish  for  more  practical  knowledge  than  they  can 
obtain  by  merely'  listening  to  lectures,  may  he  able  to 
obtain  it.  The  success  of  this  experiment  makes  us  wish 
that  by  some  me  ins  more  lasting  provision  might  be 
made  for  giving  similar  instruction.  The  result  of  these 
lectures  will  certainly  be  no  mere  increase  in  luxury,  but 
improvement  in  the  health,  the  comfort,  and  general 
happiness  of  the  people.  That  comparatively  little  good 
can  be  done  by  a short  course  of  lectures,  such  as  these, 
is  but  too  certain,  but  if  they  can  be  ma  le  the  foundation 
of  a regul  ir  and  lasting  institution,  the  good  they  will 
effect  cannot  be  measured  by  the  influence  exerted  on  the 
few — out  of  our  millions  of  population — -who  have  the 
opportunity  of  profiting  by'  them. 


The  Channel  Tunnel  scheme  is  again  under 
notice,  L tI  R.  Gi'o.svmiur  having  had  an  au  lienee,  with  the 
French  Minister  of  Works  with  regard  to  a concession  being 
made. 
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EXHIBITIONS. 


VIENNA  EXHIBITION. 

The  published  arrangements  for  the  opening  were  as 
follows  : — “ The  International  Exhibition  at  Vienna 
will  he  openf*d  by  the  Emperor  Francis  Joseph  in 
person  on  Thursday  next  at  noon.  The  Empress 
will  he  present,  and  the  entire  Court  will  be  in 
attendance,  in  addition  to  the  Royal  visitors  by 
that  time  already  the  Emperor’s  guests.  Among  them 
are  the  Prince  of  Wales  and  Prince  Arthur,  and  the 
German  Crown  Prince  and  Princess.  Invitations  have 
been  issued  to  the  most  distinguished  official  men.  The 
commissioners  will  attend  ex  officio,  exhibitors  on  special 
application,  and  the  public  only  on  payment  of  50s. 
each  person.  Every  one  possessing  a uniform  is  required 
to  wear  it,  and  such  as  have  orders  or  decorations  are 
requested  to  displaj’'  them.  Other  male  spectators  must 
be  in  evening  dross.  The  doors  will  open  at  nine  and 
close  at  eleven.  The  Court  and  Royal  guests  will  as- 1 
semble  in  the  Emperor’s  pavilion  at  1P30,  where  the 
Emperor  and  Empress  will  join  t’nem  shortly  before 
twelve.  The  Itnperisl  company  will  cross  the  groumls 
to  the  south  portal  of  the  E.xhibition  Palace  on  foot,  while 
military  bands  play  the  National  Anthem  and  troops  sta- 
tioned in  the  grounds  fire  a I’oyal  salute.  Up  to  the  outside 
of  the  portal  the  chief  master  of  ceremonies  conducts  the 
august  company.  Here  he  relinquishes  his  charge  to  the 
Minister  of  Commerce,  Herr  von  Bahnans,  who,  in  his 
turn,  resigns  it  on  the  threshold  to  Archduke  Rainer, 
the  “protector”  of  the  Exhibition,  and  his  staff  of  com- 
missioners. The  Archduke  will  conduct  the  Emperor 
and  his  party  to  raised  seats  under  the  dome,  the  com- 
pany-present ri.sing,  and  the  Exhibition  orchestra,  under 
Herr  Strauss,  reinforced  by  the  Opera  orchestra,  playing 
the  National  Anthem.  After  a brief  address  from  the 
Archduke  Rainer,  accompanied  by  the  presentation  of  a 
memorial  and  catalogue,  his  Majesty  will  declare  the 
Exhibition  open,  while  a second  royal  salute  will  convey 
the  tidings  to  the  outward  world.  Brief  addresses  from 
the  Prims  Minister  and  the  Mayor  of  Vienna  will  follow; 
thereupon  the  foivign  commissioners  are  expected  to 
take  their  places  in  front  of  their  departments,  while 
the  opera  under  Herr  Dessoff,  performs  Han- 

del’s festival  chorus.  Their  Majesties  and  the  Court  will 
then  make  the  round  of  the  Industry  Palace,  conducted  hy 
Archduke  Rainer,  and  in  their  departments  by  the  foreign 
commissioners.  The  promenade  will  extend  through  all 
the  transepts.  Having  concluded  this,  their  Majesties 
will  return  to  the  rotunda,  and  by  the  south  portal  to 
the  Emperor’s  pavilion,  taking  their  departure  while 
a third  royal  salute  is  fired.  The  E.xhibition  will  then 
remain  open  to  the  privileged  company  assembled  till  six 
o’clock.” 

According  to  all  received  accounts  preparations  for 
opening  the  Exhibition  were  proceeding  vigorously,  and 
the  city  was  rapidly  becoming  full  of  visitors,  f'riivious 
to  opening,  reports  stated  that  the  British  department  in 
the  Palace  of  Industry  was  decidedly  more  advanced 
than  any'  other,  not  excepting  even  the  Russian,  so  that 
it  was  in  a position  to  make  a vex'y  comprehensive  and 
splendid  show  yesterday. 

The  Prince  of  Wales  and  Prince  Arthur  reached 
Vienna  on  Tuesday,  and  visited  the  Exhibition  on  Wed- 
nesday. 

A telegram  from  the  Special  Correspondent  of  the 
Daily  News  at  Vienna  announces  that  the  Prince  of 
Wales  pai  1 a visit  to  the  Exhibition  on  Wednesday 
afternoon,  in  his  capacity  as  Chief  Commissioner  of  the 
British  Department.  The  Prince  first  examined  the 
houses  where  the  workmen  in  that  department  are 
lodged,  and  then  inspected  the  machinery.  He  after- 
wards visited  the  Agricultural  department,  and  expressed 


his  satisfaction  that  the  arrangements  were  so  nearly 
completed.  After  transacting  some  formal  business  in 
the  Pavilion  of  the  British  Commission,  his  Royal  High- 
ness went  the  round  of  the  British  dep  utment  in  the 
main  building,  and  paid  special  attention  to  the  display 
of  porcelain  and  the  Indian  collection.  The  Corre- 
spondent adds  that  the  arrangements  for  the  opening 
ceremoney  are  well  advanced.  Ten  thousand  men  are 
employed  by  day  and  four  thousand  by  night  to  hasten 
on  the  work. 


The  official  catalogue  of  the  British  section,  published 
in  London,  was  despatched  in  time  for  the  opening 
ceremony,  and  it  must  have  been  the  only  catalogue  that 
was  actually  on  sale  in  the  Exhibition  building  yesterday ; 
since  it  was,  so  far  as  we  have  been  able  to  discover,  the 
only  one  in  a sufficiently  forward  state  for  such  early 
publication.  This  is  a fact  which  reflects  no  little  credit 
on  the  executive  of  the  British  Commission,  and  it  is 
decidedly  satisfactory  that  in  this,  as  in  other  respects, 
wo  should  be  so  far  advanced  of  the  other  nations  repre- 
sented at  the  Exhibition.  In  itself  the  catalogue  is  a 
most  comprehensive  and  carefully  compiled  work,  and 
I one  which  reflects  no  small  ci-edit  on  all  engaged  in  its 
preparation.  It  is  not  indeed  complete,  for  the  collec- 
tions from  India  have  not  arrived  in  time  to  be  catalogued, 
nor  are  the  consecutive  numbers  to  be  attached  to  each 
exhibitor’s  case  yet  published,  so  that  we  must  wait  for 
a future  edition  for  their  omission  to  be  supplied;  but  so 
far  as  the  arrangements  concern  merely  the  British 
section,  they  are  complete,  and  all  the  lacuna;  have  to  be 
supplied  by  the  central  authority  at  Vienna. 

A brief  sketch  of  the  contents  may  be  useful.  First 
comes  an  account  of  the  general  regulations  for  admis- 
sion to  the  Exhibition.  Then  follows  the  official  list  of 
commissioners,  committee,  and  executive.  After  this  is 
a list  of  owners  of  objects  of  fine  art.  Next  is  a descrip- 
tion of  the  medals.  Then  comes  an  account  of  the  space 
allotteil  to  each  country  in  the  industrial,  machinery, 
and  agricultural  halls.  Next  is  a scheme  of  the  general 
Austrian  classification ; this  is  arranged  in  parallel 
columns,  one  giving  the  preliminary  classification  of  the 
exhibited  objects,  and  the  other  the  classification  as 
finally  drawn  up  for  the  examination  by  the  juries.  We 
now  come  to  the  catalogue  proper.  This  includes  an 
alphabetical  list  of  exhibitors,  a list  of  exhibitors  arranged 
in  groups,  and  also  a “ dictionary  of  objects  exhibited.” 
'I’his  is  a new  idea,  and  a very  excellent  one.  By  means 
of  this  “dictionary”  we  get  a complete  subject-matter 
index  to  all  the  exhibits  in  the  British  section,  so  that  all 
exhibitors  of  any  particular  object,  or  class  of  objects,  are 
shown  :it  once.  After  this  comes  a classified  list  of 
colonial  exhibitors,  and  there  will  be  besides,  in  future 
editions,  a similar  list  of  exhibits  from  India. 

Such  are  the  contents,  but  the  illustrations  deserve 
notice  also.  'There  is  a plan  of  the  entire  E.xhibition, 
showing  in  colours  the  spaces  allotted  to  each  country ; 
a similar  map  of  the  British  space  ; and  one  of  the  fine 
art  portion,  also  coloured.  There  is  also  a large  map  of 
Vienna  itself,  a plan  of  the  Rotunda  and  surrounding 
space  ; a perpendicular  section  of  the  Rotunda,  and  a 
perspective  view  of  the  same.  It  will  be  seen  that  the 
book  is  very  decidedly  superior  to  the  ordinary  run  of 
exhibition  catalogues,  and  contains  an  amount  of  infor- 
mation seldom  to  be  found  in  them. 

In  addition  to  the  Catalogue,  H.  M.  Commissioners 
have  published  a translation  of  the  Austrian  tariff  of 
import  duties,  for  the  use  of  exhibitors.  ’Bhe  Exhibi- 
tion itself  is,  so  to  speak,  “ in  bond,”  but  it  is  an  im- 
portant matter  that  exhibitors  should  know  what  duty 
will  have  to  be  paid,  either,  upon  their  exhibited  goods, 
if  sold,  or  upon  other  goods  hereinafter  imported.  Va- 
rious other  items  of  useful  information  for  the  exhi- 
bitors, such  as  patent  laws,  protection  of  designs,  &c.,  are 
also  provided. 

Among  the  British  exhibits  is  a portable  cooking 
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apparatus,  the  invention  of  Mr.  Adams,  and  is  intended 
principally  for  street  use.  The  idea  of  thus  providing  a 
properly-cooked  meal  in  the  streets,  or  wherever  a body  of 
workmen  may  he  congregated,  is  an  excellent  one,  and 
one  which  deserves  to  be  properly  carried  out.  We  hear 
that  the  apparatus  is  attracting  considerable  notice  at 
Vienna,  and  that  for  practical  convenience,  portability, 
and  economy  of  fuel,  it  has  few  if  any  equals. 

Amongst  the  Scotch  exhibitors  at  the  Vienna  Exhibi- 
tion, Mr.  J.  D.  Dougall,  of  Glasgow,  who  took 
the  grand  gold  medal  at  Moscow,  has  arranged  to 
show  some  of  the  recent  improvements  in  breech- 
loading  rifles  and  fowling-pieces  and  other  weapons. 
His  case  will  contain  a sample  of  the  various  hreech- 
loading  weapons  manufactured  in  Glasgow  by  him  for 
all  the  varieties  of  game.  The  first  is  a large-bore 
spherical-ball  double  rifle,  for  dangerous  animals,  such  as 
tigers  and  elephants.  This  rifle  is  supplied  with  the 

Dougall  shell,”  which,  from  its  extreme  deadliness, 
makes  the  whole  weapon  the  most  destructive  that  man 
has  yet  produced  for  individual  use.  The  second  is  a 
small-bore  double-barrelled  express  rifle,  ■4.50  bore.  The 
bullet  weighs  about  half  an  ounce,  but,  from  being- 
hollow  in  the  point,  it  opens  up  after  entering  the  skin 
of  the  animal,  and  creates  a wound  of  a fearful  nature, 
which  is  certain  to  he  fatal.  This  is  a sample  of  a class 
of  weapons  to  be  used  against  deer,  antelope,  &c.  The 
third  specimen  is  an  eight-bore  gun,  barrels  three  feet 
long,  and  almost  131bs.  in  weight,  the  maximum  weight 
for  weapons  of  this  character.  This  kind  of  weapon  is 
used  by  American  sportsmen  for  use  against  swan,  geese, 
and  duck.  The  fourth  is  a twelve-bore  fowling-piece, 
such  as  is  in  general  use.  All  the  preceding  examples 
are  on  the  patent  lock-fast  system.  The  fifth  is  also  a 
twelve-bore  gun,  its  pecrrli'iritv  being  that  it  is  lock-fast, 
and  parti  ily  self-closing.  The  next  is  a sample  of  a gnrr 
that  is  entirely  self-closing,  and  which  is  considered  the 
strongest  of  the  class  of  weapon  which  depends  on  a 
spring  for  its  fastening.  The  case  will  also  contain 
other  minor  articles,  and  it  is  expected  that  it  will  be 
unsurpassed  in  its  class.  The  list  value  of  the  battery 
complete  is  a little  over  £400. 

A train  of  132  waggons  has  left  Warsaw  for  Vienna, 
conveying  Russian  contributions  to  the  Exhibition.  The 
second  train  is  to  consist  of  30  waggons. 


A correspondent  of  Iron  sends  in  the  following  details, 
dated  April  21,  as  to  machinery^  in  the  Exhibition  : — 

“ Entering  the  machinery  hall,  at  the  west  end,  the 
first  section  to  traverse  belongs  to  America.  With  the 
exception  of  a solitary  fire  engine  this  section  is  quite 
empty,  as  is  also  the  American  gallery  in  the  main 
building. 

“Next  to  the  American,  in  the  machinery-hall,  comes 
the  English  section.  In  no  part  of  the  building  is  more 
rapid  progress  being  made  with  the  setting  up  the  ma- 
chines than  in  this  section.  Many  exhibitors  have 
already  quite  completed  their  preparations,  and  in  the 
agricultural  h?dl  there  remains  but  little  to  do.  The 
boilers  are  all  fixed  (one  by  Cater,  Walker,  and  Co. ; 
one  How.ard’s  patent  safety  tubular;  two  Daniel  Adam- 
son and  Co. ; two  Galloway  and  Sons).  Complaints  are 
made  of  the  slowness  with  which  the  goods  arrive,  and 
although  the  English  have  made  great  progress,  in  com- 
parison with  other  nations,  it  is  not  certain  whether  all 
the  machines  will  he  in  working  order  by  the  1st  of 
May. 

“ In  the  French  section,  which  comes  next  to  the 
British,  affairs  are  in  a lamentable  state  ; not  a single 
machine  is  even  ready,  and  only  one  is  in  its  place.  Very' 
few  French  machines  have  arrived  as  yet,  and  their 
pace  in  the  machinery  hall  is  almost  altogether  vacant. 
The  French  boiler-hon.sc  is  yet  quite  empty. 

“Next  to  the  French  comes  the  Swdss.  Here  rapid 
progress  has  been  made  during  the  last  fortnight,  and 


the  preparations  are  in  an  equal  state  of  forwardness 
with  those  in  the  English  section.  The  little  boiler- 
house,  with  its  single  boiler,  has  been  ready  for  some 
time. 

In  the  adjacent  Belgian  section  there  is,  comparatively, 
little  done  or  doing  ; but  many  things  were  unloaded  last 
week.  The  boiler-house  is  still  empty. 

“ In  the  German  section,  which  comes  next,  a great 
deal  of  work  is  being  done  ; but  the  preparations  are 
far  from  being  so  far  advanced  as  they  should  be.  An 
immense  amount  of  work  remains  to  be  done  before  this 
section  will  be  completed.  The  German  section  of  the' 
machinery  h tll,  as  well  as  the  Austrian,  is  provided  with 
a pair  of  overhead  travelling  cranes,  capable  of  raising 
5,200  kilos.  The  German  boilers  are  nearly  read}'. 

“ The  next  and  last  section  is  reserved  to  Austria  and 
Hungary,  and,  with  the  exception  of  the  French  and 
American  sections,  is  the  least  advanced  in  the  whole 
building,  a large  portion  of  the  farther  end  being  quite 
empty  and  desolate.  But  few  machines  have  arrived, 
and  even  the  preliminary  work  of  getting  out  the  founda- 
tions, &c.,  is  going  on  very  slowly.  The  boiler-house, 
however,  is  finished,  and  the  boilers  set. 


We  have  received,  says  the  Architect,  from  a gentle- 
man who  is  a member  of  the  French  Commission,  and 
well  acquainted  with  exhibitions  of  other  countries, 
excellent  accounts  of  the  prospects  of  the  coming  exhi- 
bition of  Vienna. 

All  those,  he  says,  who  remember  the  condition  of 
the  Paris  Exhibition  of  1867,  agree  that  the  works  at 
Vienna  a fortnight  before  the  opening  of  the  E.xhibition 
were  decidedly  more  advanced  than  were  those  in  the 
Champ  de  Mars  at  Paris  at  a similar  period.  There  is 
therefore,  no  doubt  whatever  about  the  opening  of  May 
1,  and  if  certain  galleries  should  not  receive  their  last 
touch  and  finish  until  a little  later,  the  first  visitors 
will  find  quite  sufficient  to  cause  surprise  and  ad- 
miration. 

The  inipression  made  on  everybody  on  first  passing  the 
outer  harrier  which  encloses  the  palace  and  the  other 
buildings  of  the  exhibition,  is  the  immensity  of  the  en- 
terprise, and  the  enormous  efforts  which  have  been  made 
for  its  realisation. 

Around  the  principal  building,  crowned  by  its  dome, 
or  rather  lantern,  near  the  palace  of  the  Beaux  Arts,  the 
pavilion  of  the  amateurs,  or  loan  collection,  the  machine 
gallery,  which  is  as  long  as  the  principal  building  itself, 
a prodigious  number  of  buildings  in  every  style,  and  of  all 
kinds  of  materials,  built  by  Austrians  and  foreign  commis- 
sions, rise  all  over  the  immense  park  in  all  directions. 
Prominent  among  these  are  the  pavilion  of  the  Emperor 
Francis- Joseph,  that  of  the  jury,  one  belonging  to  the 
directors  of  the  most  important  journal  in  Austria — the 
New  Free  Press — model-houses  of  various  kinds,  and 
restaurants  almost  without  number,  where  the  tourist 
may  recruit  his  powers  during  his  travels  through  the 
great  transformed  park  of  the  Prater.  The  area  covered 
by  the  Vienna  Exhibition  is,  in  fact,  several  times  larger 
than  the  Champ  de  Mars  of  Paris,  and  it  may  he  seen  at 
a glance  that  the  account  of  the  dimensions  are  in  no 
way  exaggerated. 

The  works  in  the  Prater  present  the  most  animated 
and  picturesque  appearance ; amidst  the  shrieking  of 
the  locomotives,  which  are  dragging  loads  of  machinery 
and  merchandise  to  the  very  doors  of  the  Exhibition 
buildings,  in  the  midst  of  the  unloading  of  cases,  the 
sharp  sound  of  saws,  and  the  dull  noise  of  hammers  we 
hear  the  voices  of  all  nations.  The  workmen  and  work- 
women employed  by  the  Austrian  commission  itself 
include  four  or  more  nationalities,  amid  which  the 
Italians,  Croats,  and  Germans  are  prominent.  The 
women  take  more  part  here  in  manual  labour  than  they 
do  in  Paris,  ami  still  more  than  in  London  ; and  it  is 
rather  startling  to  see  a number  of  women  mounted  on 
the  scaffolding,  mixing  mortar  and  otherwise  aiding  in 
the  work  of  the  masons. 
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Over  the  centre  of  the  principal  building  rises  the 
grand  dome,  whose  daring  construction  equals  in  point 
of  interest  the  wonders  it  covers.  From  the  top  of  the 
lantern  which  surmounts  the  whole,  the  panoramic 
view  is  very  fine.  At  present  the  ascent  is  a work  of 
considerable  labour,  but  a lift  will  shortly  be  ready  for 
the  visitors.  It  will  give  some  idea  of  the  enormous 
dimensions  of  the  central  rotunda  to  state  that  on  the 
occasion  of  the  opening  ceremony  of  the  1st  of  May, 
the  carriages  of  the  Emperor  and  of  the  entire  official 
procession,  will  make  the  tour  of  the  inside  of  this  grand 
central  building,  which  is  large  enotigh  to  allow  of  this, 
although  containing  a vast  mass  of  splendid  trophies, 
and  with  space  for  an  immense  concourse  of  visitors. 

It  may  be  a question  whether  the  number  of  visitors 
will  reach  the  total  hoped  for  by  the  Imperial  Austrian 
Commission,  but  this  is  certain,  that  the  Exhibition 
itself  will  deserve  the  most  signal  success. 


Ezhihition  of  Leather. — Steps  are  being  taken  to  have 
an  exhibition  of  leather  at  Northampton,  the  principal 
place  where  the  boot  and  shoe  trade  of  this  country  is 
carried  on.  Already  the  applications  for  space  have 
been  so  numerous  and  important  that  the  committee  find 
that  the  Town-hall  will  not  be  large  enough  for  the 
exhibition,  and  it  is  proposed  to  erect  a separate  exhibi- 
tion building.  American  machinery  is  already  on  its 
way  to  this  country  for  the  purposes  of  this  exhibition, 
and  a large  number  of  the  leading  inventors  and  manu- 
facturers have  already  secured  spaces  for  their  exhibits. 


VENTILATION  OF  CATTLE  TRANSPORTS. 

Our  neighbours  have  for  some  time  occhpied  them- 
selves with  this  important  subject,  and  we  have  before  us 
the  report  of  M.  Morin,  on  experiments  carried  out  at 
Cherbourg,  the  results  of  which  must  be  taken  as  below 
an  average,  as  the  experiments  were  conducted  without 
the  benefit  of  sea-breezes  and  steam-boilers  in  full  work. 
The  inferences  from  these  trials  are  as  follows  : — 

1.  That  with  arrangements  effected  in  the  case  of  the 
cattle  transport  Calvados,  a natural  ventilation  may  be 
obtained,  without  any  artificial  heat  being  called  into 
play,  which  is  highlj'  favourable  to  the  sanitary  condition 
of  the  interior  of  wooden  vessels,  and  that  with  a fresh 
breeze  it  amounts  to  a supply  of  16,000  cubic  metres  of  air 
per  hour.  2.  That  with  the  aid  of  a moderate  fire 
beneath  the  boilers,  very  much  smaller  than  that 
required  for  the  working  of  engines,  a supply  of  41,000 
cubic  metres  of  air  per  hour  was  obtained,  correspondin.;- 
with  183  cubic  metres  per  stall  and  per  hour.  3.  That 
the  auxiliary  fires,  intended  to  produce  ventilation  in 
harbour,  in  sailing,  and  also  in  exceptionally  unfavour- 
able cases  occurring  in  tropical  regions,  when  under  steam, 
would  assure  a removal  of  the  air  in  the  hold  at  the  rate 
of  35,000  to  40,000  cubic  metres  per  hour,  with  a con- 
sumption of  not  more  than  30  to  40  kilogrammes  of  coal. 
The  powerful  action  of  the  boiler  chimneys  would  pro- 
bably, in  nearly  all  cases,  prevent  the  necessity  of 
recurring  to  the  use  of  auxiliary  fires,  and,  consequently, 
of  any  additional  expenditure  of  fuel  for  ventilation,  the 
healthy  condition  of  the  hold  of  steamers  may  then  be 
considered  to  be  obtained  without  cost. 

In  commenting  upon  the  experiments  in  question, 
made  by  M.  Bertin,  the  reporter  says  : — “ The  happy 
^application  by  M.  Bertin  of  the  known  principles 
I and  arrangements  of  ventilation  by  simple  action  [appel), 

I and  the  remarkable  results  which  his  observations  have 
j brought  to  light  under  conditions  eminently  less  favour- 
I able  than  the}'  would  be  on  board  a vessel  at  sea,  prove 
once  again  that  it  is  scarcely  ever  necessary  to  have 
recourse  to  mechanical  means,  always  more  complicated 
I and  more  troublesome  than  the  simple  and  rational 
I system  of  ventilation.  The  introduction  of  the  use  of 
I fresh,  dried,  and  preserved  vegetables  has  caused  scurvy 
I to  disappear  almost  entirely.  The  rendering  wholesome 

1 

(j 
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the  interior  of  vessels  will  complete  the  work  of  bene- 
volence, towards  the  accomplishment  of  which  every 
friend  of  the  sailor  and  soldier  ought  to  lend  all  the  aid 
in  his  power.” 

The  above  would  doubtless  be  more  satisfactory  were 
the  arrangements  made  on  board  the  Calvados  fully 
explained,  but  the  officially-reported  results  themselves 
have  an  actual  value. 


GENERAL  NOTES. 


Technical  Education.— The  judges  appointed  by  the 
Company  of  Coaohmakers  and  Coachharness  Makers  to 
examine  the  drawings  of  carriages  and  parts  of  carriages  sent 
in  for  competition  fur  the  prizes  offered  by  the  company  re- 
port that  the  drawings  sent  in  were  far  more  numerous  than 
last  year,  there  being  27  competitors  and  62  drawings.  Most 
of  the  competitors,  the  judges  say  , seem  to  have  fairly  under- 
stood what  was  required,  and  it  is  hoped  that  by  taking 
advantage  of  the  means  of  exhibiting  the  best  drawings  at 
the  carriage  exhibition,  held  this  year  at  South  Kensington, 
the  prizes  offered  annually  by  the  company  will  become  better 
known  and  more  keenly  competed  for,  and  each  year  show  a 
higher  average  of  skill  in  drawing.  There  seems  to  he  a very 
general  want  of  knowledge  in  freehand  drawing,  as  a prelimi- 
nary training  before  special  carriage  drawing ; the  consequence 
is  a poorness  of  design,  that  better  training  would  prevent. 
There  is  also  an  evident  want  of  general  knowledge  of  carriage 
construction,  as  a whole,  among  the  competitors.  Each  com- 
petitor seemed  to  have  a fair  knowledge  of  his  own  depart- 
ment, but  when  he  tried  to  combine  the  work  of  other  depart- 
ments with  his  own  the  result  in  many  oases  was  unsatisfactory. 
A good  training  in  the  technology  of  carriage  building,  as 
proposed  by  the  Society  of  Arts,  will  tend  greatly  to  strengthen 
future  competitors  in  the  means  of  producing  satisfactory 
results.  The  judges  have  not  considered  the  work  of  any 
competitor  of  sufficient  merit  to  justify  them  in  reoottunend- 
ing  the  court  to  confer  the  freedom  of  the  company  this  year. 
They,  however,  recommend  that,  considering  the  great 
increase  of  competitors,  the  company  should  increase  the 
number  (ff  medals  and  money  prizes  to  be  awarded  in  future 
vears  by  the  judges,  and  continue  to  offer  the  freedom  to  such 
candidate  as  shows  a high  degree  of  merit,  especially  as  the 
freedom  seems  to  be  considered  a distinction  eagerly  sought 
after. 

Water  Gas, — The  Scientific  American  disposes  of  the 
question  of  obtaining  gas  from  water  as  follows: — “This 
water  burning  business  has  become  a nuisance  that  can  ouly 
be  abated  by  the  dissemination  of  correct  scientific  principles. 
Pumping  water  into  a reservoir  by  a costly  engine  in  order 
that  it  may  drive  a small  wheel  at  the  bottom,  is  fully  as 
economical  as  any  of  the  contrivances  for  burning  water 
with  which  we  are  acquainted.” 


NOTICES. 

— o 

SUBSCRIPTIONS. 

The  Lady-day  suhsciiptions  are  due,  and 
should  he  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,  and  made  P‘iy“ 
able  to  Mr.  Samuel  Thomas  Davenport,  Fmancial 
officer.  


THE  LIBRARY. 

The  foUowdng  works  have  been  presented  to  the 
Library : — 

The  Bible  Educator.  Part  I.  Edited  by  the 
E.  H.  Plumptre,  M.A.  Presented  by  Messrs.  Cassell, 

Petter,  and  Gulpin.  . . , xr  i i 

Annals  of  the  Queen’s  College,  Birmingham.  Vols.  1 
and  2.  Edited  by  Wm.  Sands  Cox,  F.R.S.  Presented 
by  the  Editor. 
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Eeport  of  the  Charter,  Warneford  Trust  Deeds,  and 
the  Act  of  Parliament  of  the  Queen’s  College,  Birming- 
ham. By  Wm.  Sands  Cox,  F.R.S.  Presented  by  the 
Author. 

Proceedings  of  the  Eo'yal  Society  of  Edinburgh.  Pre- 
sented by  the  Society. 

The  Agricultural  Economist.  Vol.  3,  1872.  Presented 
by  the  Editor. 

Official  Catalogue  of  the  British  Section  of  the  Vienna 
Universal  Exhibition,  1873.  Presented  by  the  British 
Eoyal  Commission. 

Vienna  Universal  Exhibition,  1873.  Austrian  Tariff 
of  Import  Duties  upon  the  Principal  Articles  of  British 
Produce  and  Manufactures.  Prepared  by  Her  Majesty’s 
Commissioners  for  the  Guidance,  of  British  Exhibitors. 
Presented  by  the  British  Eoyal  Commission. 

Theory  and  Practice  of  Linear  Perspective.  By  P. 
Pellegrin.  Presented  by  the  Publishers. 

Eeport  of  the  Metropolitan  Board  of  Works  for  1872- 

ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

May  7. — “ On  Improvemements  in  the  Manufacture 
of  Gun-cotton.”  By  S.  J.  Magiue,  Esq,,  C,E. 

May  14. — “ Improvements  in  Rifles.”  By  Capt. 
O’Hea. 

May  21. — “ On  Recent  Processes  for  the  Production 
of  Gas  for  Illuminating  Purposes.”  By  Thomas  Wills, 
Esq. 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for 
the  present  session  is  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thudichtjm,  Esq.,  M.D.  The  Course  consists 
of  six  lectures,  the  third  of  which  will  be  given 
on  Monday  evening,  the  5th  of  May,  the  remain- 
ing three  on  the  Monday  evenings  succeeding. 

Lecture  III. 

Description  of  the  vineyards  of  the  Alto  Douro,  from 
personal  observation  of  the  lecturer.  Contrast  of  geo- 
logical position  of  these  vineyards  to  those  of  Jerez. 
Varieties  of  vines  cultivated  ; all  medium-sized  grapes  ; 
whereas  the  Jerez  grapes  are  all  large-sized.  In- 
digenous vines,  as  studied  by  the  lecturer  in  the  pro- 
vince Entre  Douro  e Minho.  Viticulture  in  the  Alto 
Douro.  The  vintage  and  wine-making. 


Lecture  VI. 

The  wines  of  Germany ; Eiessling  a type  of  bou- 
quetted  wines.  Classification  of  the  wines  of  the 
world,  as  determined  by  quality,  quantity,  value  in  the 
market  of  highest  and  lowest  qualities;  Active  in- 
gredients of  wine.  Use  of  chemical  analysis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  all  other  alcoholic  liquids. 
Wine  should  be  a beverage,  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 


INDIA  COMMITTEE. 

A Conference  will  be  held  on  Friday  evening, 
9th  instant,  at  8 o’clock,  when  a paper  will  be  read 
by  Lieut. -General  Sir  Aethue  Cottojt,  E.E., 
on  “ The  Harbours  of  India.”  Lord  William 
Hay,  F.E.G.S.,  will  preside. 

The  report  of  Mr.  Taylee’s  paper  on  “The 
Rosary  in  India,”  is  postponed  till  next  week. 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...SOCIETY  OF  ARTS,  8.  Cantor  Lectures.  Dr.  Thudi- 
ehum,  “ On  Wines;  their  Production,  Treatment,  and 
Use  ” 

Social  Science  Association,  8.  Comnaander  Dawson,  B.N., 
“ The  Legal  Securities  to  Life  at  Sea.” 

Society  of  Engineers,  7^.  Mr.  John  Somerville,  “ Charginff 
and  Drawing  Gas  Eetorts  by  Machinery.” 

Farmers’  Club,  5h  Mr.  J.  Bailey  Denton,  ‘‘  The  Storage 
of  Water.” 

Victoria  Institute,  8.  Mr.  W.  D.  Michell,  “ The  so-called 
Flint  Implements  of  the  Drift.” 

Stationers’  Company,  7|.  Teehnological  Lectures.  Mr. 
E.  A.  Davidson,  “'Wood  Engraving,  its  History  and 
Practi^'e.” 

Eoyal  United  Service  Institution,  SJ.  Capt.  C.  E.  Luard, 
E.B.,  “Field  Railways;  and  the  General  Application 
of  Railways  in  War.” 

Institute  of  Surveyors,  8.  1.  Mr,  Hope,  “ Sewage  Farm- 
ing.” 2.  Discussion  on  Mr.  Menzies’  Paper,  “Arterial 
Drainage  Works,  Water  Supply,  and  Sewage  Drainage 
Works,  executed  at  Windsor,  between  the  years  1867 
and  1873.” 

Entomological,  7. 

British  Architects,  8.  Annual  Meeting. 

Medical,  8. 

Asiatic,  3. 

London  Institution,  4. 


Lecture  IV. 

The  varieties  of  wines  produced  in  the  Alto  Douro ; 
how  treated  at  Oporto.  Lodges.  Brandy.  Legend  of 
elderberry.  Uubrandied  and  dry  natural  Alto  Douro 
wines.  Neglect  of  scientific  guidance  here  also,  but 
processes  more  simple,  and  varieties  of  results  not  so 
great  as  at  Jerez.  Description  of  other  Portuguese 
vineyards — the  Beiras,  Valley  of  the  Tagus,  Buoellas. 
Fable  of  the  transplanted  Rhenish  grapes.  Collares. 
Torres  Vedras.  General  remarks  on  the  nature  and 
difficulties  of  Portuguese  viticulture  and  vinification,  all 
based  upon  personal  observation  of  the  lecturer. 

Lecture  V. 

The  wines  of  France  compared  to  those  of  Spain  and 
Portugal.  The  Gironde,  its  vineyards,  wines,  and 
varieties  of  wines.  The  Bourgogne  and  its  productions. 
Belgian  appreciation,  and  sweetness  of  Burgundy  wine. 
The  wine  requires  the  precede.  The  Champagne ; 
peculiarities  of  viticulture.  Chemical  treatment  of 
effervescent  wine  to  ensure  its  soundness.  Absurd 
notion  of  some  w’riters  on  champagne  ; of  the  same  on 
second  wines  and  sugar- water  wines  ; exposure  of  the 
sycophancy. 


Tueb.  ...Civil  Eugineers,  8.  ■ 

Pathological,  8. 

Anthropological  Institute,  8. 

Biblical  Aichieology,  8.  1.  Mr.  Cull,  “ On  the  Significa- 

tion and  Etymology  of  the  Hebrew  Noun  Tirshatha.”  Hi 
2.  Mr.  W.  E.  A.  Boyle,  “On  the  Chronology  of  the  d 
Olympiads  in  connection  with  the  Golden  Age  of  p 
Greece.”  3.  Mr.  A.  M.  Cameron,  “On  the  Sites  of  d 
Ophir  and  Taprobane,  from  Greek  and  Hindu  Authori-  y 
ties.”  4.  Mr.  P.  Le  Page  Eenout,  “Ou  the  Character  B 
of  the  Preposition  in  the  Egyptian  Language.”  5.  Mr.  H 
C.  W.  Goodwin,  “ Translation  of  an  Egptiau  Hymn  to  B 
Ammon.”  V 

Zoological,  8L  9 

Royal  Institution,  3.  . 'w 

Wed.  ...society  OF  ARTS,  8.  Mr.  S.  J.  Maekie,  “ Improve-  ■' 
ments  in  the  Manufacture  of  Gun-cotton.”  . , 

Microscopical,  8. 

Obstetrical,  8.  Mr.  W.  K.  Parker,  “ On  the  Development 
of  the  Sturgeon’s  Facial  Arches.” 


Thubs... Royal,  8.J. 

Antiquaries!,  Sj. 

Eoyal  Society  Club,  6. 
Mathematical,  8. 
Eoyal  Institution,  3. 


Fri Royal  Institution,  9. 

Ouekett  Club,  8. 


Sat Eoyal  Botanic,  3J. 

Royal  Institution,  3. 
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PROCEEDINGS  OF  THE  SOCIETY. 


INDIAN  COMMITTEE. 

A conference  was  held  on  Friday  evening,  April 
25th,  Sir  M.  DiGBY  Wyatt,  F.S.A.,  in  the  chair. 
The  Paper  read  was  : — 

THE  EOSAEY  IN  INDIA. 

By  William.  Tayler,  Esq.,  late  Commissioner  of  Patna. 

I feel  that  it  is  almost  incumbent  upon  me  to 
apologise  for  venturing  to  introduce  a subject 
which,  as  far  as  the  general  character  of  this 
Society  is  concerned,  is  foreign  to  its  purpose,  and 
which,  even  in  respect  to  the  special  department  of 
“ Indian  Conferences,”  can  claim  little  sympathy 
on  the  grounds  which  are  usually  accepted  as  the 
basis  of  public  addresses;  for  the  question  which  I 
am  about  to  present  to  your  notice  has  no  con- 
nection with  art  or  science,  nor  any  relationship  to 
tbe  civil,  political,  or  material  interests  of  India. 

The  break  of  guage  in  the  Imperial  Eailway 
does  not  enter  my  programme.  Taxes,  opium, 
education,  have  neither  part  nor  lot  in  the  matter. 
There  is  not  the  most  distant  allusion  to  Central 
Asia,  the  “neutral  zone,”  Eussian  ambition,  or 
Anglo-Indian  diplomacy. 

It  is  a question  simply  of  a certain  number  of 
I beads  hung  upon  a string  for  the  purpose  of  being 
passed,  devotionally  or  mechanically,  as  the  case 
may  be,  through  the  fingers  of  a worshipper — a 
question  which  (save  as  regards  one  Christian 
body,  whose  use  of  the  Eosary  is  devoid  of  all 
mystery  or  exaggerated  effect),  has  no  concern 
with  an  energetic  European  race  of  the  1 9th  century, 
and  certainly  no  immediate  bearing — at  least,  that 
can  be  perceived  by  ordinary  eyes — on  the  affairs  of 
modem  Enghshmen. 

I If,  therefore,  I were  asked,  how  i's  it  that  I pre- 
! sume  to  bring  before  an  English  audience,  in  1873, 

' a subject  so  apparently  alien  to  all  national  and 
individual  interests,  I should  be  driven  to  answer, 

I as  our  poet  Cowper  answered  his  imaginary  critic, 
who  asked  what  was  the  world  to  him,  and 

, why  he  troubled  himself  with  the  affairs  of  other 

II  men  ? — 

“ “ What's  the  world  to  me?  ” 

; the  poet  says — 

' “ Much.  I was  bora  of  woman ; 

II  ilutik,  articulate,  I laugh  and  weep, 

And  exercise  all  functions  of  a man. 

How,  then,  should  I and  any  man  that  lives, 

Be  strangers  to  each  other  ? 

But,  irrespective  of  such  general  appeal  to  the 
unlimited  sphere  of  human  sympathy,  this  subject. 


trivial  and  eccentric  as  it  may  appear,  has  other 
claims  to  the  passing  attention  of  the  modem 
cosmopolite,  whether  artist,  savant,  or  socialist. 
For,  hi  the  first  place,  it  bears  with  it  certain 
pot  uninteresting  phases  and  incidents  ; secondly, 
it  is  a subject  on  which,  speaking  generally, 
there  is  the  most  profound  ignorance ; and 
thirdly,  it  is  connected  with  one  transcendant 
truth,  to  which,  though  in  a strange  and  way- 
ward way,  it  testifies — viz.,  the  universal  belief, 
in  all  parts  of  the  world,  of  the  existence  of 
a God,  the  dependence  of  man  upon  His  power 
and  providence,  the  reality  of  a future  existence, 
and  the  efficacy  as  well  as  the  duty  of  present 
worship. 

With  such  apologies  for  my  subject,  I tmst  I 
may  be  pardoned  if  I am  on  this  occasion  deviating 
from  the  usual  routine  of  artistic,  practical,  and 
scientific  discussion. 

If  any  lady  or  gentleman  here  present  were  to 
open  a work  of  established  authority — the  “Im- 
perial Dictionary”  or  “Encyclopaedia  Britannica,” 
for  instance — and  turn  to  the  word  “Eosary,”  they 
would  find  it  described  as  a “chaplet  of  beads, 
used  during  worship  by  the  Eoinan  Catholics.” 
This,  with  perhaps  a few  details  in  regard  to  its 
use,  and  number  of  beads,  is  almost  the  entire 
information  vouchsafed  to  the  inquirer;  and 
it  is  very  much  as  if  the  word  “ hat  ” were  to  be 
described  as  a “ species  of  head-dress  worn  by 
cabmen  in  Piccadilly.” 

And  this  is,  in  all  probability,  the  general  idea 
of  the  Eosary — at  least,  among  those  who  have 
not  cared  to  carry  their  inquiiies  fm’ther.  And 
those  who  entertain  this  restricted  conception  of 
the  Eosary  may  possibly  be  under  some  apprehen- 
sion that  in  discussing  its  origm  and  use,  I shall 
transgress  the  rules  and  regulations  of  this  Society 
by  entering  on  the  religious  phase  of  the  subject 
connected'  with  the  ceremonial  worship  of  that 
body  of  our  fellow-Christians  who,  according  to 
the  dictionaries,  are  the  sole  monopolists  of  the 
Eosary  as  an  accompaniment  and  aid  to  devotion. 

It  may,  therefore,  be  well,  at  the  commence- 
ment of  the  subject,  to  relieve  the  minds  of  any 
who  entertain  such  apprehensions  by  stating 
that  the  Eosary,  instead  of  bemg  confined  to 
Eoman  Catholic  Christians,  is  to  be  found  in  the 
hands  of  I really  don’t  know  how  many  millions 
of  mortal  men  — Hindoos,  Mahommedans,  and 
Buddhists,  constituting,  with  the  Eoman  Catholic 
Christians,  about  three-fourths  of  the  entire  human 
race.  In  the  few  observations,  therefore,  which 
I propose  to  make  upon  its  origin,  object,  and  use, 
I shall  have  something  to  say  without  in  any  way 
entering  upon  any  question  likely  to  excite  the 
odium  theoloyicum  of  Protestant  or  Catholic,  Hindoo, 
Mahommedan,  or  Buddhist,  high,  low,  or  broad 
Church. 

True  devotion  consists,  I need  hardly  say,  not 
in  active  and  articulated  prayer  only,  but  ui  the 
comnnmion  of  the  soul  with  God — a communion 
beautifully  described  by  one  of  our  sacred  poets  as 
“ the  soul’s  sincere  desire,  uttered  or  unexprest.” 
Every  man,  I apprehend,  feels,  or  has  felt,  the 
extreme  difficulty  of  reaching  such  a state  of 
mental  abstraction  from  the  realities  of  actual  life 
as  to  admit  of  such  communion  for  any  length  of 
time.  Words,  as  George  Eliot  beautifully  says  in 
the  “ Gypsy,”  “ are  but  as  broken  light  upon  the 
depths  of  the  imspoken.”  Words  may  or  may  not 
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assist  the  struggling  mind  in  the  contemplation  of 
the  Deity;  hut,  among  occupied  and  energetic 
men,  who  feel  that  “ to  labour  is  to  pray,”  and 
who  recognise  in  honest  and  active  occupation  the 
best  discharge,  even  of  religious  duty,  there  is 
little  desire  to  devote  too  much  of  their  time  to 
spiritual  contemplation,  and  thus  it  happens  that 
actual  prayer,  at  stated  periods,  and  for  a given 
time,  is  the  only  devotional  exercise  in  which  they 
can  indulge. 

Such  men,  as  it  appears  to  me,  do  not  require 
artificial  aid  to  their  devotion,  and  it  is  not 
among  such  people  that  we  should  naturally  look 
for  the  first  adoption  of  the  Eosary,  which,  in 
whatever  way  it  is  used,  is  an  accompaniment  and 
aid  to  devotional  worship,  not  in  its  active  or  ag- 
gi'essive  phase  (if  I may  use  such  an  expression), 
but  in  that  of  calm  and  solemn  contemplation. 

It  is  accordingly  among  those  religionists  who, 
above  and  beyond  all  others,  are  distinguished  for 
the  calm  and  contemplative  character  of  their 
religion,  that  the  Eosary  'was  most  appreciated, 
although  its  invention  may  be  claimed  by  others ; 
and  this  biings  me  to  a subject  which  would  in  its 
fulness  occupy  fifty  lectures,  but  upon  which  I have 
time  only  to  say  but  a very  few  words.  I wish  I 
could  conscientiously  believe  that  sufficient  interest 
was  taken  in  the  ancient  history  of  India  to  make  it 
superfluous  to  say  that  some  500,  some  say  1,000, 
years  before  the  Christian  era  there  was  a real 
li-rnig  being  called  Goiitama  Buddha,  and  that  this 
man,  being  of  Eoyal  race,  and  born  in  the  puiple, 
did  actually  leave  his  regal  palace  and  his  father’s 
dominions,  of  his  own  free  will,  exchanging 
the  luxury  and  magnificence  of  a court  for 
the  privation  and  hardships  of  a -vvilderness,  and 
that  subsequently  issuing  from  his  retirement, 
he  did,  unaided,  and  by  the  force  of  his  own 
exertions  and  example,  entirely  subvert  the 
national  religion  of  the  Brahmins,  and  establish 
in  its  place  a new  system  of  religion  and  morality 
utterly  opposed  to  that  which  ho  displaced. 

Now,  whatever  difference  of  opinion  may  exist 
among  the  learned  as  to  the  exact  character,  ex- 
tent, and  origin  of  the  Buddhist  religion,  one  cha- 
racteristic of  that  religion  is  admitted  by  all, 
and  that  characteristic  is  what  may  be  termed 
“ quietism.” 

It  seems  to  bo  a matter  of  dispute  whether  the 
Buddhist  believes  in  the  existence  of  God  or  not ; 
but  he  certainly  ignores  pirovidential  interference. 
Ho  believes  he  may  win  everlasting  happiness  by 
his  own  efforts,  and  those  efforts  exerted  not 
in  active  occupation,  benevolent  enterprise,  or 
polemical  agoiiisation,  but  in  the  cultivation  of 
holy  calm,  gentleness  of  demeanour,  tenderness  of 
life,  extending  even  to  the  L'ug  and  the  flea, 
holy  and  continuous  contemplation,  a religion  in 
which  “ all  thoughts,  all  jjassions,  all  delights, 
whatever  stirs  the  mortal  frame,”  are  accounted 
violators  of  the  peace.  Buddha  himself  is  ever 
at  rest,  the  highest  merit  attainable  in  this  world 
is  abstraction  and  quiescence,  the  highest  final 
beatitude  “ nirvana  ” or  absorpition  in  the  Deity. 

Now,  in  following  out  such  a system  of  devotion 
as  this,  we  can  j^erceivo  that  artificial  aid  is  not  to 
bo  desi^iscd.  Tlio  man,  especially  in  a warm  cli- 
mate, who  conceives  it  to  be  his  first  duty  to  sit 
quiescent  and  Unmoved  upon  his  hams  for  hours 
together,  in  solemn  contemjilation  of  an  unseen 
^ Deity,  with  the  vague  pirospect  of  eventual 


absorption,  after  thousands  of  years  and  frequent 
transmigrations,  and  who  believes  that  this 
abstraction  from  the  things  of  this  life  is, 
in  itself,  the  merit  by  which  the  highest  beati- 
tude can  be  attained,  such  a man,  if  he  partakes  of 
human  infirmity,  would,  I imagine,  be  rather  dis- 
posed, in  spite  of  himself,  to  fall  asleep,  unless  in 
some  way  or  other  he  aided  his  devotional  exercise 
by  some  material  adjunct,  which,  while  it  helped 
to  keejD  him  awake,  would  not  disturb  the  calm  i 
and  quiet  character  of  his  worship.  Precisely  such 
an  adjunct  would  be  found  in  the  rosary — rendered 
still  more  agreeable,  as  some  people  say,  by  the  j 
additional  charm  of  coolness  in  the  beads  as  they  i 
pass  through  the  hands  on  a hot  and  oppressive  I 
day.  _ _ ; 

And  it  is  worthy  of  remark  that  the  Bhuddist’s  I 
rosary  is  almost  always  made  of  smooth  material — ' 

stones,  coral,  amber,  or  seeds,  the  most  common  ; 
being  the  seed  of  the  Toolsee  plant  (the  Ocymum  ! 
hasihciim),  the  well-known  shrub  into  which  the  i 
fair  maid  Toolsee  was  metamorp)hosed  by  Vishnu’s  *■ 
wife,  who  thought  that  her  husband  admired  the 
young  woman  more  than  she  approved. 

That  the  rosary  was  in  use  among  the  Hindoos 
long  before  the  introduction  of  the  Buddhist  re- 
ligion is  obvious,  for  the  most  ancient  images  and 
pictercs  of  the  gods  are  frequently  represented 
with  chaplets  of  beads  in  their  hands  ; but  it  is 
equally  obvious  that  it  was  cordially  welcomed  by 
the  reformers,  who  subsequently  carried  the  system 
of  artificial  or  rather  vicaiious  porayers  to  an  extent 
which,  though  doubtless  affording  considerable  re- 
lief to  an  indifferent  or  exhausted  worshipper,  is  ' 
sublimely  absurd. 

This  is  seen  in  the  adoption  of  the  whirligig,  or 
p^rayer-wheel  (which  I shall  show  you  presently). 

Dr.  Hooker,  in  his  excellent  work,  the  “ Hima- 
layan Journal,”  thus  mentions  this  amusing 
machine: — “Here,  too,  I first  saw  a praying 
machine  turned  by  water ; it  was  enclosed  in  a 
little  wooden  house,  and  consisted  of  an  upright 
cylinder,  containing  a prayer,  and  with  the  words 
‘ Om  muni  Pudmi  om  ’ (Hail  to  him  of  the  Lotus 
and  the  Jewel)  pjainted  on  the  circumference.  It 
was  pjlaced  over  a stream,  and  made  to  rotate  on 
its  axis  by  a spoindle,  which  pDassed  through  the  ( 
floor  of  the  building  into  the  water,  and  was  ter- 
minated by  a wheel.” 

Messrs.  Hue  and  Gahet,  the  celebrated  French 
missionaries,  give  a longer  description  of  the 
custom,  Avith  an  amusing  anecdote,  which  I will 
here  quote — “The  Buddhists  have  another  mode 
of  simpilifying  poilgrimages  and  devotional  rites. 

In  all  the  great  Lamaseries  you  find,  at  short  in- 
tervals, figures  in  the  form  of  barrels,  and  turning 
upon  an  axle.  The  material  of  these  figures  is  a I 
thick  board,  composed  of  infinite  sheets  of  paper  1 
piasted  together,,  and  upon  Avhich  are  written,  in  ; 1 
Thibetan  characters,  the  prayers  most  reputed  | 
throughout  the  country.  Those  who  have  not  the  | 
taste,  or  the  zeal,  or  the  strength  to  carry  huge  • 
boards  of  books  on  their  shoulders,  or  to  prostrate 
themselves  step  by  step  in  the  dust  or  mire,  or  to 
walk  round  the  Lamasery  in  winter’s  cold  or 
summer’s  heat,  have  recourse  to  the  simple  and 
expeditious  medium  of  the  prayer-barrel.  All  they 
have  to  do  is  to  set  it  in  motion,  it  then  turns  of 
itself  for  a long  time,  the  devotees  drinking,  eating, 
or  sleepiing,  whilst  the  complacent  mechanism  is 
turning  prayers  for  them.  One  day,  on  approach- 
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ing  a prayer-barrel,  we  found  two  Lamas  quar- 
relling furiously,  and  just  on  tbe  point  of  coming 
to  blows,  tbe  occasion  being  tbe  dervour  of  eacb 
for  prayer.  One  of  these  having  set  the  prayer- 
automaton  in  motion,  and  quietly  returned  to 
his  cell,  as  he  Avas  entering  turned  his  head — 
doubtless  to  enjoy  the  spectacle  of  the  fine  prayer 
he  had  set  to  work  for  himself — -but,  to  his  infinite 
disgust,  he  saw  a colleague  stopping  his  prayers, 
and  about  to  turn  on  the  barrel  on  his  own  account. 
Indignant  at  this  pious  fraud,  he  ran  back  and 
stopped  his  competitor’s  prayer.  Thus  it  went  on 
for  some  time,  the  one  turning  on,  the  other 
stopping  the  barrel,  without  a word  said  on  either 
side.  At  last,  however,  their  patience  exhausted, 
they  came  to  high  Avords  ; from  high  Avords  they 
proceeded  to  menaces,  and  it  Avould,  doubtless, 
have  come  to  a fight  had  not  an  old  Lama, 
attracted  by  the  uproar,  interposed  words  of  peace, 
and  himself  put  the  automaton  in  motion  for  the 
joint  benefit  of  both  parties.” 

Ludicrous  as  is  this , picture,  it  shows  the  belief 
of  the  contending  devotees  in  the  reality  of  prayer, 
even  Avhen  mechanically  conducted  by  a senseless 
barrel. 

And  here  it  may  be  as  Avell  to  give  a little  further 
information  as  to  Buddhist  ceremonial,  especially 
as  I have  been  enabled,  by  the  kindness  of  Dr. 
Campbell,  the  former  superintendent  of  Darjeeling, 
to  show  you— as  I shall  at  the  close  of  this  lecture* 
— a Buddhist  Lama  in  his  priestly  dress,  Avith  the 
altar  and  all  the  paraphernalia  of  Buddhist 
worship. 

To  this  end  I Avill  quote  a feAV  further  passages 
from  Dr.  Hooker’s  interesting  journal : — 

“We  Avere  aAvakened  at  daylight  by  the  dis- 
cordant orisons  of  the  Lama ; these  commenced  by 
the  boys  beating  the  great  tambourine,  then  blow- 
ing the  conch  shells,  and,  finally,  the  trumpets 
and  thigh-bone. 

“ Shortly  the  Lama  entered,  clad  in  scarlet, 
shorn  and  bare-footed,  Avearing  a small  red  silk 
mitre,  a loose  gOAvn  girt  round  the  middle,  and  an 
imder-garment  of  questionable  colour,  possibly 
once  purple.  He  Avalked  along,  slowly  muttering 
fiis  prayers,  to  the  end  of  the  apartment,  Avhence 
he  took  a brass  bell  and  dorge,t  and  sitting  down 
cross-legged  commenced  matins,  counting  his 
beads,  or  ringing  the  bells,  - and  uttering  most 
dismal  prayers.  After  various  disposal  of  the  cups 
a _ lai-ger  bell  Avas  violently  rung  for  some 
minutes,  himself  snapping  his  fingers  and  utter- 
ing most  unearthly  sounds.  Finally,  incense  Avas 
brought,  of  charcoal  Avith  juniper  sprigs ; it  Avas 
SAvung  about,  and  concluded  the  morning  service, 
to  our  great  relief,  for  the  noises  Avere  quite  in- 
tolerable. Fervid  as  the  devotions  appeared,  to 
judge  by  their  intonations,  I fear  the  Lama  felt 
more  curious  about  us  than  Avas  proper  under  the 
circumstances;  and  when  I tried  to  sketch  him, 
his  excitement  knew  no  bounds  ; he  fairly  turned 
round  on  his  settee,  and  continuing  his  prayers  and 
bell  accompaniments,  appeared  to  be  exorcismg  me 
or  some  spirit  Avdthin  me.” 

Here  is  another  description  of  the  Lama  worship, 
vol.  i.,  p.  312  : — 

“ This  being  a festival  day,  when  the  natives 


•By  an  unfortunate  accident  this  dress,  &o„  did  not  arrive  in 
time  to  be  shown. 

t Dorge,'*  a supposed  model,  in  metal,  of  a thunderbolt. 


were  bringing  offerings  to  the  altar,  we  also 
visited  the  old  temple,  a small  wooden  building. 
Besides  more  substantial  offerings  there  were  little 
cones  of  lice  with  a romid  Avafer  of  butter  at  the 
top,  ranged  on  the  altar  in  order.  Six  Lamas  were 
at  prayers,  psalms,  and  contemplations,  sitting 
crossdegged  on  two  small  benches  that  ran  doAvn 
the  building ; one  was  reading,  Avith  his  hand 
and  forefinger  elevated,  whilst  the  others  listened ; 
anon  they  all  sang  hymns,  repeated  sacred  or  silly 
precepts  to  the  bystanders,  or  joined  in  a chorus 
Avith  boys,  Avho  struck  brass  cymbals,  and  blew 
straight  copper  trumpets  six  feet  long,  and  conch- 
shells  mounted  Avith' broad  silver  Avings,  elegantly 
carved  with  dragons.  There  Avere  besides  munis, 
or  praying  cylinders,  drums,  gongs,  books,  and 
trumpets  made  of  human  thigh-bones,  plain  or 
mounted  in  silver. 

Before  leaAung  the  Buddhist  and  his  devotional 
auxiliaries,  it  may  perhaps  interest  you  to  see  a 
Lama  as  he  appears  at  his  prayers,  Avhich  the 
kindness  of  Dr.  Hooker  has  placed  at  my  disposal. 

At  the  close  of  my  paper  I shall  have  the  plea- 
sure of  shoAving  you,  in  greater  perfection,  Avhat 
is  noAv  concealed  by  this  curtain,  viz.,  the  Lama 
in  his  actual  dress,  AAuth  the  altar,  bell,  rosary,  and 
other  articles  of  ceremonial  worship. 

We  must  noAV  pass  from  the  Buddhists  to  the 
Hindoos,  and  see  in  Avhat  light  they  regard  the 
Rosary.  Of  the  earliest  days  Ave  have  little  in- 
formation, none,  indeed,  excej)t  the  mere  fact  of 
its  being  in  use.  It  is  clear  that  the  Buddhists 
received  it  from  the  Brahmins,  and  that  the 
Brahmins  resumed  it  when  they  expelled  the 
Buddhists. 

The  Shastras  tell  us  that  the  advantages  gained 
by  counting  beads  are  four,  auz.  : — • 

1st.  Arth  (riches). 

2nd.  Dhurm  (piety). 

3rd.  Kam  (sensual  enjoyment). 

4th.  Mosh  (salvation.) 

So  that  all  the  beatitudes,  temporal  and  eternal, 
are  attainable  by  this  simple  exercise. 

Moore,  the  Oriental  scholar  (no  mean  authority), 
says,  “ The  thousand  names  of  Vishnu  and  Shiva 
are  strung  together  in  verse,  and  are  repeated  on 
certain  occasions  by  Brahmins,  as  a sort  of  litany, 
accompanied  sometimes  by  the  rosary.  As  each 
name  is  mentally  recited,  Avith  the  attention 
abstractedly  fixed  on  the  attribute  or  character 
that  each  name  excites  the  idea  of,  a bead  is 
dropped  through  the  finger  and  thumb.  Such 
operation  is  supposed  to  assist  and  jjromote  ab- 
straction, an  attainment  that  enthusiastic  Hindoos 
think  exceedingly  efficacious.” 

One  of  the  most  important  ceremonies  in  Avhich 
the  Hindoo  rosary  played  a part,  was  in  Avhat  Avas 
calh'd  the  “ Nama-ldrt-han.” 

The  formula  of  this  devotional  exercise  Avas 
someAvhat  monotonous,  as  it  consisted  in  nothing 
but  the  repetition  (at  least  in  Bengal)  of  filenames 
of  Krishna,  as  follows  : — “ Huri  Krishna,  Hm-i 
Krishna  ; Krishna,  Krishna,  Krishna,  Huri.  Huri, 
Huri,  Ram;  Huri  Ram,  Ram.  Huri,  Huri!” 

This  is  a specimen  of  those  vain  repetitions  Avhich 
our  Saviour  reprobated  among  the  Jews  (probably 
alluding  uo  the  “ Mea  Heracoth”),  but  Avhich, 
strange  to  say,  have  always  apparently  found 
special  favour  among  human  beings  in  all  parts 
of  the  Avorld,  as  if  reiteration  of  AVords  alone,  or 
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the  physical  fact  of  lingual  ejaculation,  were  devo- 
tionally  valuable. 

The  variety  in  the  size  of  the  rosary  and  the 
number  of  the  beads  among  the  Hiudoos  consti- 
tutes a difference  between  their  beads  and  those  of 
the  Buddhists. 

Moore  says  he  once  saw  a rosary  of  one  hundred 
thousand  beads ! although  the  true  rosary,  as 
finally  accepted,  consists,  like  that  of  the  Budd- 
hists, of  one  hundred  and  eight  beads  only;  the 
piety  of  a Vaishnava  (he  continues)  is  generally 
estimated  by  the  number  of  times  the  rosary  is 
gone  round.  No  real  Vaishnava,  under  whatever 
cii'cumstances,  drinks  water  or  tastes  food  without 
making  one  revolution  of  the  sacred  mala,  the 
name  by  which  the  rosary  is  designated.  It  is  an 
object  of  adoration,  and  is  generally  enclosed  in 
an  envelope  of  silk,  neatly  and  tastefully  made. 
In  every  village  of  Bengal  the  Vaishnavas  are 
seen  after  the  morning  ablutions  and  at  nights 
duly  counting  their  rosaries  while  walking 
in  the  streets  ; their  fingers  are  seen  rolling  over 
the  Toulasi  beads,  and  their  lips  in  motion.  The 
Nama  Kirt’tau,  however,  is  performed  in  silence; 
no  audible  voice  is  heard ; the  fingers  and  the  lips 
are  only  obseived  to  be  in  the  utmost  activity ; 
experienced  Vaishnavas,  veterans  of  the  Nama 
Kirt’tan,  can  manage  very  often  to  serve  God  and 
Mammon  at  the  same  time.  They  may  be  seen 
listening  to  a conversation  and  taking  their  part  in 
it,  and  at  the  same  time  engaged  in  counting  their 
beads. 

Marvellous  efficacy  is  ascribed  to  the  Sad- 
hana ; it  is  the  only  thing  necessary,  in  this  age 
of  sin  and  vice,  for  the  attainment  of  future 
felicity.  The  neglect  of  the  rest  of  the  Sad- 
hanas  can  amply  be  atoned  for  by  a diligent  per- 
formance of  Hari  Nama.  This  is  pre-eminently  the 
duty  of  the  Kali-Yuga,  or  iron  age. 

Prom  these  descriptions  it  wiH.  be  perceived  that 
there  is  a considerable  difference  in  the  practice  of 
the  Hindoo  and  the  Buddhist.  The  Hindoos,  as  I 
have  shown,  consider  that  all  happiness  here  and 
hereafter  is  to  be  attamed  by  the  constant  use  of 
the  Rosary.  With  them  the  Rosary  is  not  only  used 
for  the  purpose  of  assisting  abstraction  (though 
this  is  sometimes  the  object)  but  as  an  exercise 
constantly  repeated  on  various  occasions  of  active 
employment,  as  well  as  in  the  energetic  celebra- 
tion of  established  ceremonies ; and  it  is  worthy  of 
remark,  that  tlie  Buddhist  rosary  is,  as  I have 
before  observed,  always  smooth.  The  most 
favourite  materials  of  the  Hindoo  rosary  is  the 
Hoodiach,  an  extremely  rough  and  rugged  seed, 
quite  unsuited  to  the  quiet  manipulation  of  the 
contemplative  Buddhist. 

I have  myself  an  idea  that  the  rosary  or  prayer 
bead  owes  its  earliest  • origin  among  the  Hindoos 
to  the  sacred  necklace  or  mala,  for  that  is  the 
word,  to  this  day,  indiscriminately  used  both  for 
necklace  and  Rosary. 

The  origin  of  the  necklace  is  involved  in  some 
obscurity,  but  that  necklaces  are  among  the  most 
ancient  of  ornaments  there  is  little  doubt,  as  they 
are  frequently  inentioned  in  Scripture. 

The  most  ancient,  probably,  now  in  existence  is 
the  necklace  of  Mencs,  the  first  of  the  Egyptian 
Idngs  (now,  I understand,  in  Dr.  Abbott’s  cabinet 
at  Cairo),  and  it  is  said  to  resemble  the  Indian 
necklaces  as  reiu'esented  in  the  most  ancient  cave 
temples. 


It  will  be  found,  perhaps,  that  the  first  concep- 
tion of  the  necklace  was  a string  for  suspending 
■charms  and  amulets  in  a collar,  itself  vested  with 
Talismanic  powers.  Necklaces  and  collars,  in  the 
form  of  serpents,  were  thus  worn  by  the  Greeks  and 
Romans  as  charms  against  the  evil  eye.  Roots  and 
herbs  also  were  thus  appropriated  as  antidotes  for 
sickness,  and  for  their  pleasant  perfume  and  sweet 
scent,  as  in  the  “Winter’s  Tale”  Autolycus  offers — 

“ Necklace  amber, 

Perfume  for  a lady’s  chamber.” 

It  is  easily  conceivable  that  such  necklaces, 
almost  all  of  which,  as  far  as  male  wearers  are 
concerned  (for  the  female  love  of  ornamentation  is 
an  entirely  different  matter,  being  simply  the 
ambition  of  personal  beauty,  common  alike  to 
ancient  barbarian  and  modern  belle),  are  connected 
with  some  religious  idea,  should  gradually  assume 
the  more  direct  religious  character  which  apper- 
tained to  the  Rosary,  and  thus  eventually  a sacred 
or  devotional  necldace,  or  chaplet,  should  be  ' 
originated. 

The  chief  necklace  wearer  among  the  Hindoo 
Gods  was  Shiva,  or  Muhadeo  (the  destroyer).  His 
necklace  was  not  a pleasant  one,  being  composed 
of  human  skulls,  which  he  invariably  wore,  even 
when  in  company  with  his  amiable  consort, 
Parbutee.  Indeed  his  wife  kept  him  company, 
and  she  wore  at  times  a string  of  smaller  skulls.  | 

We  now  come  to  the  Mahommedans,  and  here, 
curiously  enough,  we  find  the  same  value  and  im- 
portance given  by  them  as  by  Buddhists  and 
Brahmins  to  the  repetition  of  prayers,  bone-  i 
dictions,  and  sacred  names,  as  a meritorious  act, 
conducive  to  salvation  or  spiritual  benefit,  which 
is,  indeed,  one  of  the  most  prominent  doctrines  of 
the  Koran. 

“The Mussulman,”  says  Gibbon,  “is  encouraged 
to  hope  that  prayer  will  carry  him  half-way  to 
God,  fasting  will  bring  him  to  the  door  of  his 
palace,  and  alms  will  give  him  admittance.” 

Mahommed,  in  his  personal  experience  with  the 
Deity,  was  commanded  to  impose  on  his  disciples 
the  daily  obligation  of  50  prayers,  though  these 
were  afterwards  reduced  to  five.  With  the  convic- 
tion of  the  value  of  repetitions,  and  with  tlie  | 
example  of  the  Jewish  “ Mea  Heracoth”  (or  hun- 
dred benedictions)  before  them,  the  adoption  of  the 
Rosary  was  a natm-al  expedient  of  the  Mussulman. 

The  mode  of  using  it  is  described  by  Lane  in  his 
notes  on  the  “Arabian  Nights:” — “When  the 
Moslem  has  finished  the  prayers  ordained  by  the 
Koran,  if  he  would  acquit  himself  of  supereroga- 
tory acts,  he  remains  sitting  (but  then  may  sit  more 
at  ease),  and  recites  in  succession  sundry  passages  ^ 
from  the  Koran,  repeating  each  33  times.” 

I must  hero,  however,  observe  that  Mahommedans  ■!  ^ 
generally  say  that  Mahommed  never  used  the  Koran  ' j 
himself,  but  counted  his  prayers  on  his  fingers;  and  j 
it  is  certain  that  the  Wahabees,  those  unpleasant 
fanatics  who  have  for  years  past  plotted  and  still  f 
are  plotting  against  the  British  Government,  * 
totally  abjure  the  use  of  the  Rosary,  and  regard  it 
as  an  abomination. 

The  full  Mahommedan  Rosary,  called  by  them 
I'usheeh,  consists  of  ninety-nine  beads,  with  one 
chief  bead  which  they  call  the  Imam,  the  whole 
number  corresponding  with  the  hundred  names  of  , 
God.  It  is  divided  into  three  equal  portions,  each  I 
consisting  of  thirty-three  beads.  The  divisions 
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are  marked,  soaietimes  with,  a stone  or  bead  of 
different  shape,  sometimes  by  one  or  more  tassels, 
called  “ shumsehs,”  which,  made  of  gold  thread 
and  silk  of  divers  colours,  have  a brilliant  and 
pleasing  effect. 

The  Eosary,  among  Mahoramedans,  is  used  by 
women  as  well  as  men ; and  Tom  Moore  was  not 
drawing  on  his  imagination  when  he  writes — 

“ H^r  little  garden  mosque  to  see, 

And  once  again  at  evening  hour 

To  tell  her  ruby  rosary 

In  her  own  sweet  acacia  bower.” 

Mount-Stuart  Elphinstone,  in  his  “ History  of 
Cabul,”  says: — “Many  peoj)le  have  always  a 
rosary  hanging  round  their  wrist,  and  begin  to 
tell  them  whenever  there  is  a pause  in  the  conver- 
sation. They  are  supposed  to  repeat  the  name  of 
God  whenever  they  drop  a bead,  but  they  often  go 
on  while  they  are  listening  attentively  to  what  is 
said,  and  even  while  they  are  speaking  themselves.” 

The  unhappy  Eloisa  pathetically  represents  this 
divided  attention — 

“Thy  voice  I seem  in  every  hymn  to  hear; 

With  every  bead  I drop  too  soft  a tear.” 

Among  the  Hindoos  and  Buddhists,  we  see  the 
Eosary  confined  to  a few  simple  substances,  chiefly 
seeds,  grains,  coral,  and  other  natural  products, 
and  seldom,  at  least  among  the  ordinary  wor- 
shippers, assuming  an  ornamental  appearance. 

Among  the  Mahommedans  the  case  is  different : 
all  the  Eosaries  they  use  are  made  of  elegant  and 
ornamental  materials,  such  as  I here  show  you — 
agate,  cornelian,  onyx,  even  emeralds. 

Here  is  one  of  onyx,  which  deserves  some  special 
notice.  The  onyx  is  called  by  the  Mahommedans 
“ Soleymani  puthur,”  or  “ Solomon’s  Stone,”  for 
what  exact  reason  I cannot  ascertain  ; but  there  is 
a curious  anecdote  connected  with  King  tSolomon 
and  the  onyx  which  may  throw  some  light  upon  it. 
The  Mahommedans  have  a tradition  that  before 
the  Queen  of  Sheba  went  to  the  length  of  visiting 
King  Solomon  in  person,  she  endeavoured  to  test 
his  reputed  wisdom  by  sending  him  a bevy  of 
young  girls  cunningly  dressed  as  boys,  a pearl  not 
pierced,  and  an  onyx  bead  with  a crooked  passage 
drilled  through  it.  King  Solomon  was  equal  to 
the  occasion.  He  at  a glance  penetrated  the  dis- 
guise of  the  boys,  ordered  a worm  to  bore  the 
pearl,  and  another  to  pass  a thread  through  the 
onyx. 

The  onyx — ^which,  in  passing,  I may  observe 
derives  its  name  from  the  Greek  word  for  nail  (the 
white  patch  in  it  being  considered  like  the  human 
nail) — -is  frequently  mentioned  in  Scripture  as 
highly  precious,  and  is  held  in  great  estimation 
among  the  Mahommedans. 

It  was  her  anxiety  to  recover  the  onyx  necklace 
which  brought  Ayesha,  the  favourite  wife  of 
Mahommed,  into  that  awkward  scrape,  from  which 
she  was  only  rescued  by  a “special  revelation.” 
She  had  stayed  behind  her  husband  on  a j ourney, 
and  the  prophet  suspected  her  of  desiring  a stolen 
interview  with  an  admirer.  The  revelation  absolved 
her,  and  she  recovered  her  necklace  and  her  cha- 
racter at  the  same  time. 

What  this  material  is  {showing  one  of  the 
specimens  of  rosaries)  I do  not  Imow,  and  have 
not  been  able  to  discover.  I have  consulted  all 
the  savans  of  Calcutta,  and  made  enquiries  from 
many  natives,  without  effect. 

The  names  given  to  it  are  two,  and  arc  re- 


markable. The  one  in  Arabic  is,  “ TJqueeq  ool- 
buhr,”  or  “ Cornelian  of  the  Sea.”  The  other  (in 
Oordoo)  is  “Moonga-ka-jur,”  or  “Eootof  Coral.” 
It  is  apparently  of  a re.3inous  nature,  as  vdll  be 
seen  by  holding  it  to  the  Eght ; and  a curious 
circumstance  is,  that  a small  bead  of  red  coral  is 
always  inserted,  it  being  the  universal  belief  that 
without  this  the  beads  would  crack. 

It  is  worth  noticing,  in  regard  to  this  rosary  and 
its  name,  “Eootof  Coral,”  that  Chaucer,  in  his 
“ Canterbury  Tales,”  mentions  a coral  as  ap- 
parently in  use  for  prayer  beads.  He  describes 
the  fair  nun’s  dress  thus : — 

“ Full  fetire  was  her  cloak,  as  I was  w'are. 

Of  small  corall  about  here  she  bare 
A pair  of  bedes,  gauded  all  with  greene.” 

In  this  note  on  the  passage  there  is  the  follow 
ing  explanation  of  the  word  “ gauded  ” : — “ Hav- 
ing the  gaudies  greene  ; ” and  then  in  Latin — ‘ Tria 
paria  precularicurn,  cum  le  gaudoys  argenti  deau- 
rata,” — i.e.,  three  pairs  of  prayer-beads,  and  then 
Gower  is  quoted : — 

“ A pair  of  hedes,  black  as  sable, 

He  took  and  hung  my  neck  about.” 

And  this  “ pair  of  bedes,”  thus  specially  mentioned, 
is  again  referred  to  by  Beaumont  and  Fletcher — 

“ Go,  get  a pair  of  bedes,  and  learn 
To  pray,  sir,  with  your  wife  for  a month.” 

But  I have  not  exhausted  the  noticeable  Mahom- 
medan  rosaries. 

Here  is  one  of  peculiar  sanctity,  called  the 
“ Khak-i-shafa,”  or  earth  of  healing,  being  made 
of  the  sacred  earth  of  Kurbala,  where  the  martyr 
Hossein  was  slain. 

It  is  difficult  to  exaggerate  the  sacredness  of  this 
earth,  or  the  veneration  shown  even  at  the  present 
day  to  the  memory  of  Hossein,  the  younger  son  of 
Ali,  and  grandson  of  the  prophet  Mahommed.  The 
story  of  this  young  hero’s  death,  as  related  by 
Gibbon,  is  so  interesting  that  I shall  be  pardoned 
if  I here  read  it.  The  tale  may  x^erhaps  be  new 
to  some  j)resent. 

Hosein’s  Stoey. 

“With  an  equal  measure  of  piety,  Hosein,  the 
younger  brother  of  Hassan,  inherited  a remnant  of 
his  father’s  spirit,  and  served  with  honour  against 
the  Christians  in  the  seige  of  Constantinople.  The 
primogeniture  of  the  line  of  Hashem,  and  the  holy 
character  of  grandson  of  the  apostle,  had  centred 
in  his  person,  and  he  was  at  liberty  to  prosecute 
his  claim  against  Yozid,  the  tyrant  of  Damascus, 
whose  vices  he  desx)ised,  and  whose  title  he  scarcely 
deigned  to  acknowledge.  A list  was  secretly 
transmitted  to  Medina,  of  one  hundred  and  forty 
thousand  Moslems,  who  professed  their  attach- 
ment to  his  cause,  and  who  were  eager  to  draw 
their  swords  so  soon  as  he  should  aj)pear  on  the 
banks  of  the  Euphrates.  Against  the  advice  of 
his  wisest  friends,  he  resolved  to  trust  his  jjerson 
and  family  in  the  hands  of  a perfidious  race.  He 
traversed  the  deserts  of  Arabia  with  a timorous 
retinue  of  women  and  children,  but  as  he 
approached  the  confines  of  Irak,  he  was  alarmed 
by  the  solitary  or  hostile  face  of  the  country,  and 
susx>ected  either  the  defection  or  ruin  of  his 
party.  His  fears  were  just.  Obeidollah,  the 
governor  of  Cufa,  had  extinguished  the  first  sparks 
of  insurrection;  and  Hosein,  in  the  plain  of  Kerbela, 
was  encompassed  by  a body  of  five  thousand  horse, 
who  intercepted  his  communication  with  the  city 
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and  the  river.  He  might  still  have  escaped  to  a 
fortress  in  the  desert,  that  had  defied  the  power  of 
Csesar  and  Chosroes,  and  confided  m the  fidelity  of 
the  tribe  of  Tai,  which  would  have  armed  ten 
thousand  warriors  in  his  defence.  In  a conference 
with  the  chief  of  the  enemy  he  proposed  the  option 
of  three  honourable  conditions — that  he  should  bo 
allowed  to  return  to  Medina,  be  stationed  in  a 
frontier  garrison  against  the  Turks,  or  safely  con- 
ducted to  the  presence  of  Yezid.  But  the  com- 
mands of  the  caliph,  or  his  lieutenant,  were  stem 
and  absolute,  and  Hosein  was  informed  that  he 
must  either  submit,  as  a captive  and  a criminal,  to 
the  commander  of  the  faithful,  or  expect  the 
consequences  of  his  rebellion.  ‘Do  you  think,’ 
replied  he,  ‘ to  terrify  me  with  death  ? ” And, 
during  the  short  respite  of  a night,  he  prepared 
with  calm  and  solemn  resignation  to  encounter  his 
fate.  He  checked  the  lamentations  of  his  sister 
Fatima,  who  deplored  the  impending  ruin  of  his 
house.  ‘ Our  trust,’  said  Hosein,  ‘ is  in  God  alone  ; 
all,  though  both  in  heaven  and  earth,  must  perish, 
and  return  to  their  creator.  My  brother,  my 
father,  my  mother  were  better  than  me,  and  every 
Mussulman  has  an  example  in  the  ‘ Prophet.’  He 
pressed  his  friends  to  consult  their  safety  by  a 
timely  flight.  They  unanimously  refused  to  desert 
or  survive  their  beloved  master,  and  their 
courage  was  fortified  by  a fervent  prayer,  and 
the  assurance  of  Paradise.  On  the  morning 
of  the  fatal  day  he  mounted  on  horseback, 
with  his  sword  in  one  hand  and  the  Koran 
in  the  other.  His  generous  band  of  martyrs 
consisted  only  of  thirty-two  horse  and  forty  foot ; 
but  their  fliinks  and  rear  were  secured  by  tent- 
ropes,  and  by  a deep  trench  which  they  had  filled 
with  lighted  faggots,  according  to  the  practice  of 
the  Arabs.  The  enemy  advanced  with  reluctance ; 
and  one  of  their  chiefs  deserted  with  thirty  fol- 
lowers, to  claim  the  partnership  of  inevitable  death. 
In  every  close  onset  or  single  combat  the  despah- 
of  the  Fatimites  was  invincible ; but  the  surround- 
ing multitudes  galled  them  from  a distance  with  a 
cloud  of  arrows,  and  the  horses  and  men  were  suc- 
cessively slain  ; a truce  was  allowed  on  both  sides 
for  the  hour  of  prayer,  and  the  battle  at  length 
expired  by  the  death  of  the  last  of  the  companions 
of  Hosein.  Alone,  weary,  and  wounded,  he  seated 
himself  at  the  door  of  his  tent.  As  he  tasted  a 
drop  of  water  he  was  pierced  in  the  mouth  with  a 
dart,  and  his  son  and  his  nephew,  two  beautifvd 
youths,  were  killed  in  his  arms.  He  lifted  his 
hands  to  heaven ; they  W'ere  full  of  blood,  and  he 
uttered  a funeral  prayer  for  the  living  and  the 
dead.  In  a transport  of  despair  his  sister  issued 
from  the  tent,  and  adjured  the  general  of  the 
Cufians  that  ho  would  not  suffer  Hosein  to  be 
murdered  before  his  eyes ; a tear  trickled  down  his 
venerable  beard ; and  the  boldest  of  his  soldiers 
fell  back  on  every  side  as  the  dying  hero  threw 
himself  among  them.  The  remorseless  Shamer,  a 
name  detested  by  the  faithful,  reproached  their 
cowardice,  and  the  grandson  of  Mahomet  was  slain 
with  three  and  thirty  strokes  of  lances  and  swords. 
After  they  had  trampled  upon  his  body  they  carried 
his  head  to  the  castle  of  Cufa,  and  the  inhuman 
Oboidollah  struck  him  on  the  mouth  with  a cane. 
“Alas ! ” exclaimed  an  aged  Mussulman,  “on  those 
lips  have  I seen  the  lips  of  the  Apostle  of  God  ! ” 
In  a distant  age  and  climate  the  tragic  scene  of 
the  death  of  Hosein  wili  awaken  the  sympathy  of 


the  coldest  reader.  On  the  annual  festival  of  his 
martyrdom,  in  the  devout  pilgrimage  to  his 
sepulchre,  Iris  Persian  votaries  abandon  their  souls 
to  the  religious  frenzy  of  sorrow  and  indignation.” 

It  is  not  a matter  of  surprise  that  the  memory 
of  Hosein  should  receive  the  enthusiastic  venera- 
tion which  it  does  to  this  day.  It  is  in  memory  of 
him  and  his  brother  Hassan  that  the  great  festival 
of  the  Mohurrum  is  yearly  celebrated  in  all  parts 
of  India,  when  thousands  of  fanatical  devotees 
smite  their  breasts  in  frensied  enthusiasm,  and 
the  air  resounds  with  the  cry  of  “ Hai  Hassain  ! 
Hai  Hosein  ! ” 

The  following  memorandum  was  written  by 
myself  in  India,  after  showing  this  rosary  to  several 
Mahommedans  : — 

“ I have  been  much  amused  at  the  account  given 
me  of  this  holy  earth  by  those  around  me.  The 
Sherishtadar  of  my  office,  ‘ Farzund  Ali,’  says 
that  the  Soonnees  do  not  carry  the  Eosary,  nor  use 
the  ‘ 3ijdeh-gah,’  because  they  do  not  hold  the 
eai’th  in  much  estimation.  On  the  contrary, 

‘ Moolvee  Imdad  Ali’  (Sudder  Ameen),  a Sooii, 
and  a professedly  enthusiastic  devotee  of  the 
Soonnee  faith,  gives  quite  a different  reason.  His 
version  is  that  the  earth  is  to  the  Soonnees  an 
object  of  such  intense  and  overpowering  sanctity 
that  they  dare  scarcely  touch  it ! The  mere  sight, 
he  says,  overwhelms  the  faithful  and  religious 
Moslem  with  such  awe  and  pious  horror  that  he 
is  fain  to  withdraw  his  rmworthy  eyes  from  the 
contemplation.  In  telling  me  this  ‘ Imdad  Ali  ’ 
pointed  to  an  imaginary  piece  of  earth,  and  assumed 
the  appearance  and  aspect  of  a condemned  criminal, 
with  one  foot  on  the  scaffold. 

‘ ‘ My  old  Kansamann  ( hidhr)  tops  this  account  by 
affirming  that  the  genuine  Khak-i-Shufa  tanis  red 
during  the  Mohurrum  (when  the  death  of  Hosein 
is  celebrated)  in  sympathy  with  the  hero’s  mar- 
tyrdom. 

“ Synd  Azeem  Ood-deen,  the  deputy  collector,  on 
the  contrary,  who  gave  me  the  Eosary,  a man  of 
singular  intelligence,  himself  a Sheah,  treats  the 
matter  with  a decorous  though  scarce  concealed 
indifference,  perhaps  contempt. 

“Last,  though  not  least,  the  principal  Sudder 
Ameen,  Mahomed  Eookenood-deen,  the  pillar  of 
piety  (supposed  to  be  a Wahabee),  opeuly  scorns 
the  whole  affair  and  all  its  sanctities,  as  utterly 
absurd.” 

Having  now  given  you  some  faint  idea  of  the 
Eosary  in  the  East,  I must  say  a few  words  as  to 
its  use  and  incidents  in  our  own  country. 

I need  hardly  tell  you  that  the  Eosary  is  in 
general  use  at  the  present  day  among  Eoman 
Catholic  Christians,  being  used  in  connection  with 
the  five  joyful,  the  five  sorrowful,  and  the  five 
glorious  mysteries  of  our  Lord’s  life,  death,  and 
resurrection. 

It  consists  of  three  groups  of  fifty-five  beads 
each,  with  a large  bead  as  a medal  to  begin  with, 
and  the  professed  object  of  its  use  is  to  aid  in 
meditations  on  the  special  subject  before  the  wor- 
shipper, when  the  “ Paternoster”  or  the  angelical 
salutation,  “ Ave  Maria,”  are  respectively  re- 
peated. 

Protestant  Christians  we  know  have,  whether 
wisely  or  otherwise  I will  not  venture  to  say,  alto- 
gether abandoned  the  use  of  the  Eosary,  as  of  many 
other  ceremonies. 

But  this  part  of  the  subject  trenches  on  delicate 
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grounds,  and  I will  not,  therefore,  dwell  on  it,  but 
offer  some  observations  on  the  mention  wbicb  we 
find  of  it  in  some  Christian  writers. 

It  may,  perhaps,  be  new  to  those  who  do 
not  much  trouble  themselves  with  the  intricacies 
of  etymology  to  know  that  the  word  “ bead  ” is 
the  past  participle  of  hiddan,  the  Saxon  word  for 
“ to  pray,”  and  thus  originally  signified  string 
praying,  or  a prayer.  The  transition  of  the  signi- 
fication from  the  prayer  to  the  accompaniment 
shows  how  general  in  olden  times  was  the  practice 
of  using  beads  at  the  time  of  prayer.  Spencer,  in 
the  “ Fairy  Queen,”  says; — 

“ Where  that  old  woman  day  and  night  did  pray 
Upon  her  beads,  devoutly  penitent, 

Nine  hundred  paternosters  every  day, 

And  thrice  nine  hundred  aves  she  was  wont  to  say.” 

And,  again : — 

“ All  night  she  spent  in  bidding  of  her  hedes, 

And  all  the  day  m doing  good  and  Godly  deeds  ” 

The  introduction  of  the  beads  or  Eosary  among 
Christians  is  generally  attributed  to  St.  Dominic, 
in  the  13th  century,  hut  there  is  reason  to 
believe  that  it  was,  in  fact,  much  earlier ; some, 
indeed,  maintain  that  it  was  first  introduced  in  the 
time  of  St.  Benedict,  about  the  6th  century.  It' 
was  just  at  this  period  that  the  Buddhists  were 
finally  driven  out  of  India  by  the  Brahmins,  and 
scattered  themselves  over  the  world. 

That  the  Eosary,  or  head-chaplet,  was  in  general 
use  in  India  long  before  the  Christian  era,  I have 
already  shown ; and  that  it  was  borrowed  by 
Christians  from  the  Buddhists  appears  to  be 
the  most  reasonable  assumption.  The  extra- 
ordhiary  similarity  between  the  ceremonial  of  the 
Buddhists  and  Eoman  Catholics  has  been  a frequent 
subject  of  remark.  The  tonsure,  the  bare  feet,  the 
long  dark  gown,  and  the  Eosary  are  common  to 
both,  while  the  mitre  is  in  ordinary  use  among  the 
higher  orders  of  the  puiesthood. 

I well  remember,  on  my  return  from  Nepal, 
where  I had  been  sketching  the  Buddhist  Lamas 
from  life,  coming  to  a village  at  a place  called 
Bettia,  entirely  inhabited  by  converted  Christians, 
m one  of  om'  districts  near  the  foot  of  the  hills, 
and  being  struck  with  the  exact  resemblance  of  the 
■excellent  Chiistian  priest  who  lived  with  them  and 
the  Buddhist  Lamas,  whom  I had  just  left. 
The  whole  scene  was  most  interesting ; the  entire 
village  was  Christian,  and  the  order,  quiet,  and 
•cleanliness  of  the  villages  formed  a most  striking 
contrast  with  the  neighboming  native  communities. 
The  ]priest  lived  among  the  jpeople,  and  was  evi- 
dently much  beloved ; he  had,  however,  forgotten 
Hs  Latin.  I p>repared,  as  I thought,  a highly  clas- 
sical sentence,  hut  we  could  not  understand  each 
other,  and  took  refuge  in  Hindustanee. 

But  whenever  and  by  whomsoever  introduced 
among  Christians,  heads  very  soon  assumed  cou- 
siderable  impiortance  in  Europe,  and  their  use 
became  more  frequent  on  the  return  of  Christians 
from  the  crusades.  In  England  the  “ beadsman  ” 
was  a very  prominent  personage. 

In  the  “Two  Gentlemen  of  Verona,”  Proteus 
says  to  his  friend — ■ 

“ And  in  thy  danger, 

If  ever  dan^rer  do  environ  thee, 

Commi  nd  thy  grievance  to  my  holy  prayers, 

For  1 will  be  thy  beadsman,  Valentine.” 

The  ill-fated  monarch.  Eichard  II.,  thus  alludes 
to  the  beads  of  beadsmen — 


“ Wliat  must  the  king-  do  now  ? Must  he  submit  ? 

The  king  shall  do  it.  Must  he  be  deposed  ? 

The  king  sha  1 be  contented.  O'  God’s  name,  let  it  go  I 

I’ll  give  my  jewels  for  a set  of  beads  ; 

My  gorgeous  palace  for  a hermitage; 

My  gay  apparel  for  an  alms-man’s  gown; 

My  figured,  goblets  for  a dish  of  wood  ” 

— Richard  //.,  Act  iii.,  Scene  iv. 

In  the  introduction  to  the  “Antiquary,”  the 
author  thus  writes  of  the  beadsman.  Eeferring 
to  the  portraiture  of  Edie  Ochiltree,  and  after 
describing  the  Scottish  mendicant  of  the  eighteenth 
century,  he  says  : — “If,  in  addition  to  his  personal 
qualifications,  the  mendicant  chanced  to  be  a king’s 
bedesman,  or  blue-gown,  he  belonged,  in  virtue 
thereof,  to  the  aristocracy  of  his  orders,  and  was 
esteemed  a person  of  great  importance.  These 
bedesmen  are  an  order  of  paupers  to  whom  the 
kings  of  Scotland  were  in  the  custom  of  distributing 
certain  alms,  in  conformity  with  the  ordinances 
of  the  Catholic  Church,  and  who  were  expected  in 
return  to  pray  for  the  royal  welfare  and  that  of  the 
state.” 

In  Knight’s  edition  of  Shakspeare,  we  find  the 
following  note  on  the  speech  of  Proteus  which  I 
have  quoted  above  : — •“  The  Anglo-Saxon  beade — 
a prayer,  something  prayed — has  given  the  name 
to  the  mechanical  help  which  the  ritual  of  the 
early  church  associated  with  the  act  of  praying. 
To  drop  a ball  down  a string  at  every  prayer, 
whether  enjoined  by  the  priest  or  by  voluntary 
obligation,  has  been  the  practice  in  the  Eoman 
Church  for  many  centuries.  In  our  language,  the 
ball,  from  its  use,  came  to  be  called  a bead.  To 
“bid  the  beads”  and  to  “pray”  were  synonymous. 
Burnet,  in  bis  “History  of  the  Eeformation,” 
says ; — “The  form  of  bidding  prayer  was  not  begun 
by  King  Henry,  as  some  have  wealdy  imagined, 
but  was  used  m the  times  of  popery,  as  will,  appear 
by  the  form  of  bidding  the  beads  in  King  Henry 
the  Seventh’s  time.  The  way  was,  first  for  the 
preacher  to  name  and  open  his  text,  and  then  to 
call  on  the  people  to  go  to  their  prayers,  and  to 
tell  them  what  to  pray  for ; after  which  all  the 
people  said  their  beads  in  a general  silence,  and 
the  inuxister  kneeled  down  also  and  said  his.” 
We  find  the  expression  “ hedes  byddyng”  in 
the  “Vision  of  Piers  Plowman,”  which  was 
written,  according  to  Tyrwhitt,  about  1362.  In 
the  same  remarkable  poem  we  also  find  “ hedman,’’ 
“headman,”  or  “beadsman.”  A beadsman,  in 
the  sense  of  “ I will  be  thy  beadsman,”  is  one  who 
offers  up  prayers  for  the  welfare  of  another.  In 
this  general  sense  it  is  used  by  Sir  Henry  Lee  to 
Queen  Elizabeth.  “ Thy  poor  daily  orator  and 
headsman  ” was  the  common  subscription  to  a 
petition  to  any  great  man  or  person  in  authority. 
We  retaui  the  substance,  if  not  the  form,  of  this 
courtly  humiliation,  when  we  memorialise  the 
Crown  and  the  Houses  of  Parliament,  concluding 
in  the  assurance  that  their  ‘petitioners  tvill  ever 
pray.’  But  the  great  men  of  old  did  not  wholly 
depend  upon  the  efficacy  of  those  prayers  for  their 
welfare,  which  proceeded  from  the  expectation  or 
gratitude  of  their  suitors.  They  had  regularly- 
appointed  beadsmen,  who  were  paid  to  propitiate 
Heaven  with  their  supplications.  It  is  to  this 
practice  that  Shakspeare  alludes  in  the  speech  of 
“Scroop”  to  “Eichard  II.” — 

“ Thy  very  headsmen  learn  to  bend  their  bows 
Of  double-fatal  yew  against  thy  State.’ 

But  all  this  is  past,  and  Sir  Walter  Scott  tells  us 
in  his  advertisement  to  the  Antiquary,  “ The  poor 
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orators  and  beadsmen”  of  England  live  now  only 
in  a few  musty  records,  or  in  the  allusions  of 
Spenser  and  Shakespeare ; and  in  the  same  way 
the  “Blue  Gowns,”  or  “King’s  Bedesmen”  of 
Scotland,  who  “ are  now  seldom  to  be  seen  in  the 
streets  of  Edinburgh,”  will  be  chiefly  remembered 
in  the  imperishable  pagesof  the  author  of  Waverley. 

Having  now  detained  you  so  long,  and,  I fear, 
to  very  little  purpose  or  profit,  I will  only 
venture  to  say  a few,  and  a very  few  words,  as  to 
the  general  conclusions  which  the  philosopher  and 
philanthropist  may  deduce  from  the  facts  stated. 

We  have  seen  that  among  the  great  majority  of 
civilised  nations  of  the  world,  artificial  aids  to 
prayers  have  been  for  many  centuries  in  general 
use. 

The  universality  of  the  custom — whatever  be  its 
special  motive  or  purpose — establishes,  as  observed 
at  the  beginning  of  my  address,  and  that  by 
tangible  and  material  evidence,  the  one  great  fact 
which  is  of  interest  to  us  all,  viz.,  the  world- wide 
mstmctive  conviction  of  the  existence  of  a God, 
of  a Being  to  be  propitiated  and  worshipped  by 
prayer. 

And  if  wo  thus  find  proof  of  this  universal  con- 
viction, we  also  see  in  this  regular  organisation  of 
artificial  aids  to  prayer  the  universality  also  of 
that  melancholy  and  humiliating  experience — which 
we  must  all  recognise  in  ourselves  at  the  present 
day,  viz.  ; — the  extreme  difficulty  of  abstracting 
the  mind  from  the  cares,  pursuits,  or  fascinations 
of  the  present  life,  and  fixing  it  on  things  unseen. 

It  is  obvious  that  when  prayer  or  devotion  is 
once  considered  to  be  a distinct  duty,  meriting 
reward  and  effective  in  itself,  to  the  attainment 
of  everlasting  happiness,  the  difficulty  of  continu- 
ous prayer  without  artificial  and  external  assist- 
ance is  felt  as  a grievance,  and  at  once  suggests 
such  devices  as  the  rosary,  the  phylactery,  and,  to 
carry  the  thing  ad  ahsurdwn,  the  mechanical  prayer 
barrel,  which  will  wind  out  prayers  and  praises 
for  the  proprietor  like  a skein  of  silk,  while 
he  is  comfortably  engaged  in  the  duties  of  every- 
day life,  enjoying  his  dinner,  smoldng  his  pipe,  or 
taking  an  afternoon  nap,  and  very  probably  vir- 
tually unwinding  the  prayers  that  the  machine  is 
performing  for  him. 

That  the  Hindoo,  the  Buddhist,  and  the  Mahom- 
medan  did  thus  regard  the  duty  and  the  efficacy  of 
prayer,  I think  I have  shown  ; in  what  exact  light 
the  use  of  the  Eosary  is  a Christian  worship  I do 
not  feel  qualified  to  suggest ; and  whether  viewed 
as  a mere  aid  to  pious  contemplation  and  devo- 
tional thought,  it  is  a thing  to  be  accepted  or 
ignored,  I leave  to  learned  theologians  to  discuss. 

It  is,  however,  a curious  circumstance  that  so 
many  mortal  men  of  different  rehgions,  different 
ideas  of  right  and  wrong,  inhabiting  different 
climes,  and  not  unfrequently  hating  or  despising 
one  another,  should,  by  common  consent,  have  hit 
upon  a string  of  round  beads  for  one  of  the  most 
momentous  purposes  of  life,  and  retained  it  for 
so  many  centuries  without  modification  or  change. 

It  is  a strange  illustration  of  the  old  adage, 
“One  touch  of  nature  makes  the  whole  world 
kin,”  and  it  is  remarkable,  if  not  humiliating,  to 
thuik  that  the  “touch  of  nature  ” in  this  case  is 
the  difficulty  of  spiritual  exercise  without  external 
and  material  help. 

The  somnolent  party  of  the  present  day  who 
snores  during  tire  sermon,  is  remarkably  like  the 


sleepy  Buddhist  or  dozing  Brahmin  of  three  thou- 
sand years  ago,  and  would  probably  be  saved  from 
exposing  himself  if  he  had  some  beads  to  pass 
through  his  fingers,  and  were  possessed  with  the 
idea  that  his  future  state  depended,  to  some 
extent  at  least,  on  the  number  and  accuracy  of 
those  revolutions. 

With  this  moral  I will  conclude  my  paper,  and 
earnestly  express  my  hope  that  the  observations 
and  facts  I have  ventured  to  offer,  though  out  of 
the  routine  of  lectures  in  this  society,  and  neither 
learned  nor  scientific,  may  not  be  considered  alto- 
gether uninteresting  or  unprofitable. 


DISCUSSION. 

Dr.  Archibald  Campbell  begged  to  apologise  for  not 
having  fulfilled  the  promise  he  made  his  friend  Mr. 
Tayler,  to  lend  him  some  articles  of  Buddhist  attire,  but 
his  excuse  was  that  the  gentleman  who  had  charge  of 
his  collection  at  the  Crystal  Palace  had  been  suddenly 
called  away,  and  he  had  not  been  able  to  get  at  them 
in  time.  Amongst  the  Buddhists,  as  with  most  other 
religions,  there  were  two  sects,  distinguished  from  one 
another  by  the  colour  of  their  robes,  and  they  were 
usually  known  as  the  Ked  Lamas  and  the  Yellow  Lamas. 
The  dress  that  he  had  hoped  to  place  before  the  meeting 
was  that  of  a Yellow  Lama,  with  his  mitre  cap,  brown 
girdle,  and  the  altar  table,  behind  which  he  was  seated 
when  at  prayers.  On  this  table  were  placed  the  bell 
and  dhorje  or  thunderbolt.  The  Lama  always  held  the 
rosary  in  his  hand  when  engaged  in  prayer,  while  the 
prayingwheel  was  placed  besidehim.  Ithad  been  correctly 
said  that  quietism  was  the  essence  of  the  Buddhist  reli- 
gion, but,  having  lived  for  thirty  years  amongst  Budd- 
hists in  Nepal  and  Sikkim,  he  had  come  to  the  conclusion 
that  an  equally  striking  feature  was  the  remarkable 
amount  of  toleration  they  displayed,  and  this,  perhaps, 
was  the  cause  of  their  great  success.  The  religion  origi- 
nated in  India,  spread  thence  to  Tibet,  then  on  to 
Mongolia,  Mantchuria,  Turkistan  ; descended  south  to 
China  and  Birmah,  and  thence  through  Siam,  Cambodin, 
and  the  Straits  of  Malacca,  to  the  various  islands  in 
that  region.  There  was  no  examination  or  profession  of 
faith  required,  but  any  one  might  enter  a Buddhist 
temple  and  join  in  the  worship,  and  this  tolerant  spirit 
had  no  doubt  largely  contributed  to  the  wonderful 
spread  of  the  religion.  The  use  of  the  Rosary  was  uni- 
versal, not  only  amongst  the  priesthood,  hut  amongst  all 
classes  of  educated  persons  who  paid  any  attention  to 
their  religious  duties.  They  were  generally  formed  of 
smooth  beads,  as  had  been  stated,  but  he  had  seen  them 
made  from  small  bones  punched  out  of  the  skull  of  a 
lama,  and  looking  like  a string  of  shirt  buttons.  This 
was  supposed  to  possess  peculiar  sanctity.  Coral  was 
universally  used  in  rosaries,  either  in  single  beads  at 
intervals,  or  as  the  sole  material  of  which  they  were 
formed.  On  one  occasion,  when  he  wished  to  make  a 
present  to  the  Rajah  of  Sikkim,  he  inquired  of  his  agent 
what  would  be  most  acceptable  to  him,  and  was  informed 
that  three  of  the  largest  coral  beads  procurable  would 
please  him  as  much  as  anything.  He  accordingly'  pro- 
cured three  very  large  coral  beads  from  Calcutta,  which 
he  had  reason  to  believe  gave  great  satisfaction.  The 
similarity  of  the  dress  of  a Buddhist  lama  to  that  of  a 
Roman  Catholic  priest  was  very  striking.  In  the 
town  of  Bettia,  on  the  frontier  of  Tibet,  he  visited  a 
colony  of  Christians  who  came  from  Tibet.  They  were 
founded  by  a Jesuit  named  Father  Giuseppe,  who  found 
his  way  somehow  into  the  city  of  Lassa,  converted  a 
number  of  the  inhabitants,  and  formed  a library'.  As 
had  often  happened  in  China  and  elsewhere,  the  Chris- 
tians incurred  the  displeasure  of  the  authorities,  were 
driven  out,  and  took  refuge  in  Nepal.  After  lemaining 
there  some  time  they  incurred  the  displeasure  of  the 
Nepalese  also,  were  driven  into  British  territory,  and 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  May  9,  1873. 


4:39 


took  up  their  quarters  in  the  town  of  Bettia,  wliere  Mr. 
Tayler  saw  them.  When  he  was  in  Nepal,  his  friend 
Mr.  Hodgson,  who  had  been  receiving  a quantity  of 
Buddhist  theological  literature  from  Lassa,  found  in- 
cluded in  it  about  forty  volumes  of  Latin  books  which 
had  belonged  to  the  Jesuit  colony  there. 

Mr.  Hyde  Clarke  said  that  in  many  parts  of  the  East 
almost  the  last  tost  of  the  thorough  acclimatisation 
of  a European  was  his  ability  to  pass  the  beads  of  a 
rosary  through  his  fingers  in  the  orthodox  manner.  Mr. 
Tayler  had  given  proof  on  former  occasions  of  his  pro- 
ficiency in  all  that  related  to  India,  but  he  had  scarcely 
done  himself  justice  in  saying  that  his  present  p^iper 
was  not  of  practical  value,  and  had  no  connection  with 
the  objects  of  the  Society.  It  was,  in  fact,  hardly  pos- 
sible to  have  a better  illustration  of  the  intimate  con- 
nection which  generally  existed  between  learning  and 
commerce.  Looking  at  these  objects,  which  were  used 
for  religious  purposes  by  at  least  100  millions  of  British 
subjects  in  India,  and  by  hundreds  of  millions  more 
beyond  that  jurisdiction,  it  became  evident  that  they 
constituted  an  object  of  commerce  of  very  great  import- 
ance, not  merely  as  a local  manufacture,  but  one  which 
it  would  be  competent  to  manufacturers  in  this  country 
to  engage  in  if  they  had  a proper  idea,  such  as  they 
might  receive  from  Mr.  Tayler’s  paper,  of  the  import- 
ance and  extent  of  the  subject,  and  of  the  manner  in 
which  these  wants  could  be  supplied.  It  seldom  happened 
that,  unless  with  instructions  such  as  had  been  given  by 
Mr.  Tayler,  those  engaged  in  particular  banohes  of  trade 
could  ascertain  how  to  meet  the  requirements  of  distant 
andunknown  markets, anda  curiousillustrationofthisfact 
was  given  before  a committee  of  the  House  of  Commons 
fifty  years  ago.  A manufacturer,  speaking  with  reference 
to  the  importance  of  small  objects,  said  he  was  asked  on 
one  occasion  whether  ho  could  make  dolin'  e;/es  .*  At 
first  he  was  indignant  at  the  suspicion  that  he  would 
engage  in  such  a manufacture,  until  his  questioner  took 
him  through  a warehouse  filled  with  dolls  from  the  floor 
to  the  roof,  ani  on  looking  into  the  matter  he  found 
some  thousand  pounds  worth  of  eyes  were  required  to 
supply  all  these  dolls,  besides  what  might  bo  required  by 
other  dealers.  When,  however,  manufacturers  had  to 
deal,  not  with  their  own  countrymen,  but  with  vast 
populations  such  as  Mr.  Tayler  alluded  to,  more  obtruse 
learning  was  required  in  order  to  meet  the  market.  One 
thing  particularty  had  struck  him — namely,  the  distinc- 
tion between  smooth  and  rough  beads,  on  which  it  ap- 
peared great  stress  was  laid,  so  that  if  rough  beads  were 
sent  to  a district  where  smooth  rosaries  only  were  used, 
they  would  be  totally  unsaleable.  It  was  absolutely  neces- 
sary, therefore,  for  manufacturers  to  know  the  articles  re- 
quired, though  the  differences  were  apparently  so  trifling. 
Another  distinction  was  that  the  Soonnee  Mahommedans 
attached  much  less  importance  to  the  rosary  than 
the  Sheahs,  and  thus,  if  a manufacturer  was  simpl}' 
told  that  in  a Mussulman  country  rosaries  were 
required,  he  must  go  on  to  study  further  the  geo- 
graphy of  the  place,  and  obtain  more  particular  in- 
tormation  as  to  the  prevailing  manners  and  customs. 
Those  who  had  visited  Venice  would  recollect  the  vast 
extent  of  the  bead  manufactory  there,  and  might  form 
some  idea  of  its  importance.  With  reference  to  this 
subject,  man}'  persons  were  in  the  habit  of  thinking  that 
these  Venetian  beads  were  made  chiefly  for  necklaces, 
but  in  reality  many  were  used  for  rosaries  ; and  then 
again  some  of  the  information  conveyed  by  Mr.  Tdyler 
was  of  great  value.  In  many  classes  of  rosaries  it  was 
absolutely  essential  that  coral  beads  should  be  intro- 
duced, and  thus  again  the  manufacturers  might 
lose  a market  for  want  of  sufficient  knowledge. 
He  would  suggest  to  Mr.  Tayler  that  the  antiquity 
of  the  use  of  beads  might  be  carried  still  further 
than  he  hid  mentioned,  because  amongst  the  remains 
from  the  pre-historic  period  some  of  the  most  frequent 
were  small  cowrie  shells,  which  somewhat  resembled 
beads,  and  were  widely  distributed  all  over  the  globe. 


These  must  have  been  used  for  thousands  and 
thousands  of  years.  As  to  the  purpose  to  which 
they  were  applied,  any  theory  could  only  be  con- 
jectured, but  probably  there  were  many  applications 
besides  those  which  had  been  referred  to.  At  a very 
early  period  the  circle  was  considered  an  emblem 
of  eternity,  and  in  that  way  a necklace,  being  a con- 
tinuous ring,  might  have  become  associated  wiah  re- 
ligious ideas.  He  considered  the  whole  trading  com- 
munity were  much  indebted  to  any  gentleman  like  Mr. 
Tayler,  who,  being  practically  acquainted  with  the 
habits' of  the  population  of  India,  cime  forward  to  give 
reliable  information ; and  it  was  matter  of  congratula- 
tion also  to  know  that  this  information  would  p iss  into 
the  hands  of  many  manufacturers,  and  might  ultimately 
have  the  effect  of  giving  employment  to  numbers  of 
our  fellow  countrymen.  In  conclusion,  he  remarked 
that  it  was  pleasing  to  know  that  nothing  had  been 
said  which  could  be  held  to  imply  contempt  for  the 
genuine  religious  convictions  of  the  races  under  our 
protection  in  the  East  ; and  Mr.  Tayler's  concluding 
remarks  on  that  subject  would,  he  was  sure,  redeem  his 
country  from  any  such  imputation.  Considering  in 
what  light  intelligent  Hindoos,  and  even  some  English- 
men, were  tempted  to  view  some  of  our  own 
religious  practices,  he  thought  all  should  look  with  ten- 
derness upon  ceremonies,  which,  however  trivial  they 
might  appear,  were  connected  ivith  some  of  the  highest 
moral  obligations,  and  were  based  on  serious  religious 
convictions. 

Dr.  Zerffi  said  that  necklaces  were  found  constantly 
in  use  amongst  the  ancient  Egyptians.  In  Peru,  also, 
the  idols  were  everywhere  invested  with  a large  neck- 
lace of  beads.  Mr.  Layard,  also,  in  his  book  on  Nine- 
veh, gave  an  illustration  of  a number  of  women  wor- 
shipping with  clear,  distinct  chaplets  in  their  hands  ; 
and  the  same  kinds  of  figures  were  often  seen  in  Koman 
models.  This  showed  that  the  mode  of  worship  with 
chaplets  was  not  only  customary  amongst  the  Buddhists, 
but  was  afterwards,  probably  through  them,  introduced 
among  the  more  western  nations.  He  believed  Budd- 
hism had  been  much  undei’rated,  and  that  it  had  influ- 
enced humanity  to  a much  greater  extent  than  was 
often  supposed ; and  the  more  other  parts  of  the  world 
were  studied,  and  those  actions  and  developments, 
which  had  taken  place  in  ideas,  as  well  as  in  matter, 
were  investigated,  the  more  it  would  be  found  that 
this  was  the  case.  Amongst  the  people  who  believed 
in  the  Zend-avesta,  beads  were  constantly  used, 
and  the  Egyptians  also  used  them  at  a later  period,  and 
so  they  came  down  to  the  Catholics,  to  Mahommedans,  and 
even  to  our  own  period.  Wilh  reference  to  the  intro- 
duction of  the  Kosary  into  the  Eomish  church  there 
were  many  interesting  legends.  It  was  said  that  in  the 
church  of  Santa  Maria  Compostella,  they  showed  the 
rosary  of  the  Holy  Virgin,  the  beads,  of  course,  repre- 
senting paternosters  said.  Amongst  the  Anglo-Saxons, 
also,  beads,  were  in  constant  use  long  before  the  so- 
called  rosai'y  wms  introduced,  when  the  Virgin  Mary  was 
worshipped,  the  beads  being  used  simply  to  count  the  num- 
ber of  paternosters.  . Eosaries  of  this  kind  were  common 
in  the  fourth  and  fifth  centuries,  among  Anglo-Saxons. 
It  was  not,  therefore,  extraordinary  to  find  it  believ'ed 
that  the  Virgin  herself  used  a rosary.  Others  ascribed  its 
introduction  to  the  Apostle  St.  Bartholomew,  but  all  these 
hypotheses  w'ould  not  interfere  with  the  suggestion 
that  in  reality  these  were  merely  customs  taken  over 
from  the  Egyptians,  who  again  had,  perhaps,  taken  them 
from  the  Buddhists.  There  was  no  doubt  that  there  was 
the  origin  of  the  practice,  because  Buddhist  beads  had 
been  mentioned  thousands  of  years  before  Christ.  In 
the  42  points  of  doctrine.  Article  10,  these  words  occur, 
which  showed  the  deep  moral  ideas  these  Buddhists  had : 
— “ The  man  who  in  the  practice  of  virtue  applies  him- 
self to  the  extirpation  of  all  his  vices  is  like  one  who  is 
rolling  between  his  fingers  the  beads  of  the  chaplet.  If 
' he  continues  taking  hold  of  them  one  by  one  he  arrives 
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speedily  at  tlie  end.  By  extirpating  his  bad  inclinations 
one  by  one  a man  arrives  thus  at  perfection.”  There 
was  surely  a deep  morality  in  this,  and  at  the  same  time 
it  showed  the  real  use  of  the  chaplet ; that  it  was  not  at 
first  a mechanical  operation,  hut  was  connected  with  real 
deep-rooted  sentiments  and  feelings.  He  must  protest 
against  Mr.  Tayler’s  saying  that  his  paper  was  neither 
scientific  nor  artistic,  lor  he  had  never  listened  to  any 
paper  more  deeply  interesting,  and  it  rested  upon  that 
intrinsic  inherent  religious  feeling  which  was  the  basis 
of  all  true  art  and  science. 

Mr.  George  Bowring  desired  to  express  his  concur- 
rence in  the  concluding  remarks  of  Dr.  Zerfii,  observing 
that  the  illustrations  on  the  wall  from  Mr.  Tayler’s  own 
hand  were  not  onl3'  illustrations  of  the  manners  and 
customs  of  the  people  of  India,  hut  specimens  of  high 
art. 

The  Chairman  desired  to  add  his  testimony  to  the 
great  value  of  the  paper  which  they  had  heard  from 
Mr.  Tayler.  It  was  such  a one  as  had  not  only  been 
prepared  from  hooks,  but  also  from  long  and  intimate 
knowledge  of  the  habits  of  the  people.  Every  district 
which  was  the  field  of  Mr.  Tayler’s  labours  was  included 
in  the  supplemental  survey  originally  carried  out  under 
the  auspices  of  the  Marquis  of  Wellesley,  that  of  Mysore, 
and  which  was  brought  to  such  a perfect  state  under 
the  influence  of  a gentleman  who  did  an  immense  deal 
for  India,  Dr.  Buchanan.  It  was  a very  common  idea 
that  the  knowledge  of  that  field  was  due  to  Mr.  Mont- 
gomery Martin ; but  the  matter  was  really  originated 
under  the  superintendence  of  Dr.  Buchanan,  although 
a great  deal  might  he  the  result  of  native  observa- 
tion. Mr.  Tayler’s  paper  very  strongly  reminded 
him  of  the  wonderful  collection  of  facts  there 
brought  together,  and  those  who  had  had  an  opportu- 
nitj'of  studying  that  most  remarkable  illustration  of  an- 
tiquities and  beautiful  native  products  and  manufac- 
tures— because  this  was  only  a minute  fraction  of  the 
fields  of  studj' — must  have  felt  much  delighted  at  hear- 
ing the  result  of  Mr.  Tayler’s  observation.  He  had  been 
situated  in  one  of  the  most  interesting  districts  in  India, 
and  in  the  intervals  of  his  residential  duties,  instead  of 
wasting  his  time  in  frivolous  amusements,  he  had  de- 
voted himself  to  study  the  habits  of  the  people,  and 
had  been  constantly  collecting  illustrations  of  the  arts 
of  India.  It  was  only  a very  minute  fraction 
of  that  superabundant  knowledge  which  he  had  ac- 
quired that  he  had  submitted  that  evening,  and 
there  were  several  collateral  branches  of  the  sub- 
ject which  would  be  intensely  interesting.  In  the 
first  place,  among  the  ancients  it  was  very  common 
to  ascribe  a supernatural  value  to  gems  and  precious 
stones,  as  amulets,  or  protection  from  the  evil  eye — 
sometimes  in  relation  to  certain  divinities,  and  some- 
times with  regard  to  their  supposed  medicinal  value. 
These  were  matters  which  Theophrastus  and  others 
in  later  times  had  studied  with  great  profundity,  and  they 
were  of  much  interest  to  those  who  had  the  materials 
for  dealing  with  them.  When  one  looked  at  the  quan- 
tity of  necklaces  and  beads  that  were  used  from  the 
very  earliest  ages  in  every  quarter  of  the  world,  one 
was  struck  with  the  curious  prominence  of  the  sub- 
ject amongst  all  savage  races ; necklaces  were,  in  fact, 
the  earliest  ornament,  and  he  almost  felt  a sensation 
of  awe  in  considering  the  numbers  of  people  who  had 
used  it,  and  the  continuitj'  of  the  use,  because  the  num- 
bers at  any  one  time  must  be  multiplied  by  the  intense 
duration,  almost  of  the  immutability  of  custom  amongst 
oriental  nations.  During  long  periods  of  time  customs 
changed  almost  imperceptibly,  so  that  civilisation  might 
he  compared  to  a kind  of  glacier  motion.  In  conclusion 
he  moved  a most  cordial  vote  of  thanks  to  Mr.  Tajder  for 
his  valuable  and  interesting  paper. 

1 Mr.  Tayler,  in  repljq  said  it  was  very  satisfactorj'  lo 
find  that  an  addrc  S3  which  ho  had  reallj'  believed  to  be 
of  a light  and  ti  illing  character,  glancing  simply  at  the 


surface  of  things,  though  interesting  in  itself,  had  had 
such  far  deeper  interest  given  to  it  than  he  had  expected. 
He  should  certainly  he  rejoiced  to  find  that  he  had  been 
in  any  way  the  means  of  extending  British  commerce. 
It  was,  no  doubt,  the  case  that  a verj"-  large  number  of 
the  Indian  idols,  even  of  the  more  approved  sort,  in  some 
of  their  magnificent  temples,  were  Brummagen  manufac- 
ture, and  therefore  it  was  very  possible  that  if  the  exact 
religious  feeling  couldbe  hit  upon,  a large  number  of  these 
rosaries  might  be  sold.  There  would  be  greatdifficulty,  how- 
ever, as  the  natives  were  very  particular.  They  would  also 
have  to  compete  on  very  low  terms  with  the  favourite 
rosaries  among  the  Hindoos,  which  were  formed  of 
rough  seeds,  of  which  about  1,000  could  be  got  for  2d., 
and  these  had  been  used  for  some  3,000  jmars.  He  then 
proceeded  to  describe  more  in  detail  to  the  audience 
various  rosaiies — particularly  a very  beautiful  and 
valuable  one,  believed  to  have  belonged  to  the  Emperor 
of  China — and  other  articles  of  Buddhist  worship  ; and 
noticed  in  connection  with  the  use  of  the  human  thigh- 
bone for  the  sacred  trumpet,  that  the  ancient  Latin  word 
for  trumpet  {tibia)  was  also  the  word  for  the  leg-bone. 


TWENTY-FIKST  OKDINARY  MEETING. 

Wednesday,  May  7th,  1873;  W.  S.  Squire,  Esq., 
in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Baker,  William,  46,  High-street,  Shelfield. 

Dick,  Alexander,  lio.  Cannon-street,  E.C. 

Henman,  E.  T.,  12,  Blomfield-street,  Finsbury,  E C. 
Turner,  Walter  James,  C.E.,  Town-hall-chambers,  New 
Market-street,  Bradford. 

Watts,  Joseph,  Fulshaw-park,  Wilmslow,  Cheshire. 
Whiteman,  it.  H.,  M.D.,  Hotham-house,  Putney. 

The  following  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Bleckly,  John  J.,  Daresbur3'-lodge,  Warrington. 
Crossley,  William,  Greenscot-house,  Dalton- in-Furness. 
Dunlop,  Alexander  Milne,  28,  Clanricarde-gardens, 
Kensington,  W. 

Forbes,  David,  F.E.S.,  11,  York-place,  Portman-square, 

W. 

Henman,  Edward  Thomas,  12,  Blomfield-street,  London- 
wall,  E.C. 

Kamsden,  William,  Cliffe  Mills,  Great  Horton,  Y'orks. 
The  paper  read  was — 

IMPROYEMENTS  IN  THE  MANUFACTUEE 
OF  GUN-COTTON. 

By  S.  J.  Mackie,  C.E. 

I must  ask  the  attention  of  this  audience,  in  the 
first  place,  to  as  brief  an  epitome  of  the  history  of 
gun-cotton  as  I can  draw,  before  I go  to  the  main 
details  of  my  present  discourse,  which  has  for  its 
essential  objects  to  put  before  the  world  some  of 
the  chief  improvements  which  have  been  made  in 
the  manufacture  of  gun-cotton  and  ammunition 
therefrom,  as  about  to  be  carried  out  in  the  large 
and  extensive  works  of  the  Patent  Cotton  Gun- 
powder Company,  in  the  marshes  of  Ore,  near 
Faversham,  in  Kent. 

I regret  that  the  state  of  progress  in  some  of 
the  departments  not  having  yet  been  pjatented,  I 
am  m consequence  a little  restricted  in  my  expla- 
nations ; but  this  circumstance  will,  I am  sure,  be 
accepited  as  frankly  as  it  is  stated,  as  an  apology  for 
any  reticence  on  my  part  to  which,  in  the  interests 
of  the  Company,  I may  be  constrained. 
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The  cause  of  my  being  before  you  is  very  concisely 
told.  The  secretary  of  this  Institution  having  seen 
some  specimens  of  the  Patent  Cotton  Gunpowder 
in  my  office,  expressed  a strong  desire  that  I should 
read  a paper  on  the  subject  in  this  room;  and, 
although  I would  have  liked  to  have  deferred  this 
discourse  until  n°xt  Session,  when  I should  be 
able  to  invite  you  to  see  the  various  jprocesses  in 
practical  operation,  his  request  was  so  pleasantly 
and  perseveringly  urged,  that,  notwithstanding  my 
time  is  more  than  fully  occupied,  I consented, 
feeling  also  that,  in  so  doing,  I should  be  rendering 
service  by  the  publication  of  the  extreme  care  and 
precaution  with  which  every  part  and  portion  of 
the  manufacture  has  been  studied,  notwithstanding 
that  no  production  of  gun-cotton  or  any  product 
of  pyroxilin  whatever  has  yet  attained  to  the  same 
degree  of  safety,  purity,  or  excellence  as  this  new 
explosive.  I may  without  egotism  say  this,  because 
I am  not  the  inventor  of  the  ‘ ‘ controlled  gun- 
cotton,” although,  as  engineer  to  the  Patent  Cotton 
Gunpowder  Company,  who  have  purchased  Mr. 
Punshon’s  patent,  I have  prepared  the  plans  of  the 
works,  and  have  instigated  the  whole  of  the  new 
machinery  by  which  the  gun-cotton  and  the  gun- 
powder and  other  compounds  from  it  will  be  pre- 
pared. 

To  commence,  then,  xvith  the  practical  history  of 
modern  explosives : — 

Xyloidin,  the  lowest  substitution  product  of  the 
nitro-cellulose  class,  was  discovered  by  Braconnet, 
in  1833.  It  was  produced  from  wood-shavings, 
saw-dust,  starch,  and  linen  fabric,  treated  with 
concenti'ated  nitric  acid. 

Gun-cotton,  tri-nitro-cellulose,  or  pyroxilin,  was 
made  known  by  Pelouze,  in  1836,  who  applied 
strong  nitric  acid  to  paper  and  fabrics  of  cotton 
and  linen.  Ten  years  later  it  was  produced  in  a 
pure  form  by  Schonbein,  who  employed  a mixture 
of  concentrated  nitric  and  sulphuric  acids  for  the 
treatment  of  cotton  wool,  the  object  of  the  sul- 
phuric acid  being  to  abstract  water  of  hydration, 
and  generally  to  absorb  moisture. 

Messrs.  Hall,  the  gunpowder  makers  of  Paver- 
sham,  in  1846,  entered  into  the  manufacture  of 
this  material  upon  Schonbein’s  original  process, 
the  cotton  being  treated  for  about  one  hour  with  a 
mixture  of  1 part  of  nitric  acid,  l'4o  to  I'o  specific 
gravity,  and  3 parts  sulphuric  acid,  1'85  specific 
gravity.  The  gun-cotton  produced  was  washed 
in  running  water  until  no  acid  was  detected  by 
litmus  paper,  and  subsequently  it  w'as  dipped  in 
carbonate  of  potash.  The  finished  cotton  was  some- 
times steeped  in  a solution  of  nitrate  of  potash.  The 
manufacture  at  Faversham  was  terminated  within 
a year  by  a disastrous  explosion,  reputed  to  have 
been  caused  by  throwing  together  in  a heap  a large 
quantity  of  the  acid  skeins. 

At  tins  period  also  gun-cotton  was  manufactured 
in  France,  at  Bouchet,  near  Paris,  where  several 
disastrous  explosions  occurred ; one  in  a drying- 
chamber,  one  in  a magazine,  where  it  was  believed 
no  one  had  been  for  several  days,  and  one  in  a 
packing  place.  These  disasters  put  an  end  to  the 
manufacture  in  1848. 

The  Austrian  government  took  up  earnestly  the 
consideration  of  gun-cotton  in  1852,  and  practice 
was  made  with  a battery  of  twelve-pounder  field 
gims.  In  consequence  of  want  of  uniformity  in 
the  shooting  and  the  damage  done  to  the  guns,  its 
use  for  artillery  was  abandoned.  It  was,  however. 


received  -with  great  favour  by  the  engineers,  and 
was  applied  with  success  to  mining  and  submarine 
operations.  General  Von  Lenk  was  the  mo-ving 
spirit.  The  explosion  of  the  magazine  at  Simmon- 
ing,  near  Vienna,  brought  the  manufacture  to  an 
end  in  1862. 

The  system  of  manufactiu-e,  as  carried  on  in 
Austria,  was  as  follows; — Superior  quality  of  cot- 
ton was  carded  loosely  and  twisted  into  skeins,  the 
strands  being  of  larger  or  smaller  size  according  as 
the  future  produce  was  intended  for  cannon  or 
small  arms.  These  skeins,  about  five  or  six  to  the 
pound,  were  immersed  in  a boiling  solution  of  car- 
bonate of  potash,  the  liquor  being  afterwards  ex- 
tracted by  means  of  centrifugal  machines.  The 
skeins  were  then  washed  in  clear  running  water, 
separately  and  quickly,  either  by  hand  or  by  allow- 
ing the  mass  to  remain  in  water  for  three  or  fovu- 
hoiu-s.  They  were  then  again  passed  through  a 
centrifugal  machine,  and  subsequently  dried,  in 
summer  by  the  rays  of  the  sun,  in  winter  in  a 
drying-house,  heated  by  air-pipes,  to  from  30  to  38 
deg.  Cent.,  in  the  latter  place  usually  taking  some 
four  or  five  days  in  the  operation.  The  dried  skeins 
were  next  immersed  in  a mixture  of  three  parts  by 
weight  of  sulphuric  acid,  specific  gravity  of 
1‘82,  and  one  part  of  nitric  acid,  specific  gravity 
1-52. 

Only  two  skeins,  of  about  three  ounces  each,  of 
cotton  were  immersed  at  one  time,  and  after  being 
stirred  about  by  iron  paddles,  the  cotton  was  trans- 
ferred to  covered  stone  jars,  each  capable  of  con- 
taining six  skeins,  or  about  one  pound,  mixed  acid 
being  added,  if  necessary,  to  bring  up  the  propor- 
tion of  ten  and-a-half  pounds  of  acid  to  one  pound 
of  cotton.  These  jars  stood  for  forty-eight  hours 
in  a cool  place,  in  summer  time  in  cold  water. 
After  the  cotton  had  digested  for  this  period,  the 
acid  was  separated,  as  far  as  possible,  by  a centri- 
fugal machine,  the  men  working  the  acid  being 
protected  from  the  fumes  by  a wooden  partition. 
The  acids  extracted  by  the  centrifugals  were  not 
used  again,  in  the  manufacture  of  gun-cotton, 
until  after  re-manufacture.  The  skeins  of  gun- 
cotton thus  made  still  however  remained  in  a 
very  acid  condition,  and  were  put  into  perforated 
receptacles  and  immersed  in  a stream  of  fresh 
water,  where  they  were  allowed  to  lie  for  at  least 
three,  and  often  as  long  as  ten  or  twelve  weeks. 
Each  skein  being  finally  separately  rinsed  in  the 
stream  to  remove  impurities,  the  water  in  the 
fibrous  masses  of  gun-cotton  was  again  extracted 
by  the  centrifugals.  The  gun-cotton  was  next 
treated  with  a solution  of  carbonate  of  potash,  as 
in  the  preliminary  process,  and  again  washed  in 
pure  water,  after  -the  alkaline  liquid  had  been  ex- 
tracted. These  skeins  of  gun-cotton  ha-vdng  been 
allowed  to  partially  dry,  by  exposure  to  the  am, 
were  placed  in  a large  wooden  tub,  containing 
a solution  of  silicate  of  soda,  and  in  which 
it  remained  for  an  hour,  the  object  being, 
by  the  formation  of  a varnish  of  the  silicate 
over  the  fibres,  to  retard  the  combustion  of  the 
gun-cottoir,  the  superfluous  water-glass  being 
expressed  partly  by  hand  and  more  fully  by  the 
centrifugal.  The  skeins  were  then  thoroughly 
Iricd  in  a drying-house,  similarly  as  in  the  pre- 
paratory operations,  the  period  of  their  remaining 
there  being  from  eight  to  ten  days.  The  protection 
afforded  by  the  soluble  glass  was  found  to  bo  very 
ephemeral  and  treacherous  of  no  real  nrotective 
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effect  for  tlie  cotton,  or  permanent  retarding  in- 
fluence on  the  explosion. 

The  Austrian  mode  of  manufacturing  gun-cotton 
was  imported  into  this  country  in  1863  by  Professor 
Abel,  the  Chemist  to  the  War  Department,  and  ex- 
periments upon  a manufacturing  scale  were  insti- 
tuted at  the  Eoyal  Gunpowder  Works,  at 
Waltham  Abbey.  Considerable  difficulty  was 
experienced,  however,  from  the  variation  in 
compactness  of  the  twist,  which  exerted  so  much 
influence  upon  the  rapidity  of  the  combustion  of 
gum-cotton  m ordnance,  as  to  necessitate  the 
hand-picldng  and  separation  of  the  mass  into  two 
or  more  portions.  Mixed  acids  were  used  in  the 
same  proportions  as  the  Austrian,  sixlphuric  being 
1’84  specific  gravity;  nitric,  1'52.  The  cotton  was 
made  up  into  skeins,  those  of  the  stoiit  yam  weigh- 
ing from  four  to  six  ounces,  and  those  of  the  fine 
yarn  from  three  to  four  ounces  each.  These  were 
boiled  in  a solution  of  carbonate  of  potash,  the 
excess  of  liquid  held  in  suspension  by  the  skeins 
being  wrung  out  in  a centrifugal  machine.  The 
cotton  was  then  washed  by  hand  in  a large  tank, 
and  afterwards  immersed  in  a stream  for  48  hours, 
when  the  skeins  were  again  centrifugalled,  and  the 
cleansed  cotton  dried.  The  acids  were  weighed  off 
into  stoneware  barrels  provided  with  tap>s,  two  of 
these  receiving  the  sulphuric  acid  and  the  third  nitric 
acid,  these  barrels  being  so  arranged  on  a table 
that  the  acid  would  rim  from  the  taps  mto  a deep 
and  capacious  stoneware  vessel  fitted  with  an  iron 
lid  and  a tap.  About  twelve  hours  before  the 
immersion  of  the  cotton  in  the  acids,  the  skeins, 
which  had  been  previously  diied  in  the  air,  were 
hung  up  in  a large  drying  chamber,  subjected 
to  a temperatm-e  of  not  less  than  49  deg.  Centi- 
grade. 

For  treating  the  cotton  skeins  with  acid  the  fol- 
lowing method  was  employed : — Into  one  large 
deep  stoneware  pan  were  drawn  off  the  quantities 
of  mixed  acids  required  for  a certain  number  of 
skeins ; the  second  p;in  was  fitted  with  a perforated 
ledge  of  iron,  surrounded  by  cold  water.  Some 
of  the  acid  being  transferred  to  the  second  pan, 
two  skeins  were  immersed  in  it  and  stirred  about 
for  two  or  three  minutes.  The  superfluous  acid 
was  pressed  off  upon  the  iron  shelf  with  an  iron 
paddle,  the  quantity  of  acid  absorbed  by  the  skeins 
being  replaced  in  the  dipping-pan  from  the  first 
vessel ; two  other  skeins  were  ti’eated  in  the  same 
manner,  and  so  on.  The  drained  skeins  were 
transferred  to  stoneware  jars;  six  of  the  large,  or 
nine  of  the  fine,  being  the  quantity  for  each, 
any  additional  quantity  of  acid  necessary  to  cover 
the  cotton  being  added,  until  the  proportion  of 
acid  to  cotton  was  as  15  to  1.  The  skeins  were 
allowed  to  stand  in  these  pots  for  digestion  48 
hours,  as  in  the  Austrian  j^rocess ; the  contents  of 
the  jars  were  then  centrifugalled,  by  which  the  great 
bulk  of  the  acid  was  separated  from  the  cotton. 
In  the  Austrian  works  at  Hirtenberg  copper  centri- 
fugals were  employed ; at  Waltham  Abbey  the 
couti-ifugals  were  of  iron.  The  Austrian  finished 
cotton  had  been  quickly  immersed,  by  a special 
machine,  under  a cascade,  where  its  saturation  by 
wc.ter  had  been  effected  with  great  rapidity; 
at  Waltham  Abbey  the  skeins  were  plunged 
singly,  as  rapidly  as  jeossible,  into  a large  bodj'  of 
water,  and  moved  violently  about,  they  were  then 
washed  by  hand,  and  afterwards  immersed  in  a 
stream  for  a period  of  not  less  than  two  days,  the 


skeins  being  arranged  on  rows  of  poles,  so  placed 
that  the  skeins  were  in  a vertical  position,  the 
water  circulating  among  them  freely.  At  the  ex- 
piration of  this  time  the  skeins  were  removed  and 
the  water  separated  by  centrifugalling,  they  were 
then  boiled  for  a few  minutes  in  a solution  of 
carbonate  of  potash,  and  after  being  centrifugalled, 
to  separate  the  alkaline  liquor,  they  were  again  placed 
on  the  poles  and  left  in  the  stream  from  14  to  18 
days.  On  final  removal  from  the  stream,  each 
skein  was  washed  by  hand  and  allowed  to  remain 
in  distilled  water  for  some  hours.  The  amount  of 
gun-cotton  which  theoretically  100  lbs.  of  cotton 
should  furnish,  is  183 '3  lbs.;  the  increase  of  weight 
under  the  process  at  Waltham  Abbey,  was  deter- 
mined at  177  lbs.  per  100  lbs.  of  cotton. 

The  gun  cotton,  when  finally  purified,  was  dried 
at  AValtham  Abbey  in  the  open  air,  exposed  to 
daylight  and  very  often  to  powerful  sunlight; 
when  dry  it  was  packed  in  ammunition  boxes 
lined  with  tinned’eopper,  and  having  very  tightly - 
closing  double  Uds.  The  cotton  so  packed  was 
found  upon  subsequent  examination  to  exhibit 
considerable  traces  of  acidity,  the  odour  of  which, 
after  the  boxes  had  been  closed  for  24  hours,  was 
such  as  to  change  litmus  paper.  Experiments 
were  also  made  by  steeping  cotton  in  the  residual 
mixed  acids  left  after  the  first  steeping,  but  the 
lower  substitution  products  obtained  were  not 
satisfactory.  In  1864  the  English  Government 
appointed  a committee,  upon  the  recommendation 
of  the  British  Association,  to  inqume  into  the 
properties  of  gun-cotton  as  a substitute  for  gun- 
powder, General  Sabine  being  the  president,  and 
Colonel  Boxer,  R.A.,  and  Mr.  Abel,  the  two  chief 
officers  of  the  Eoyal  Laboratory  at  Woolwich 
Arsenal,  being  amongst  the  members.  This  com- 
mittee experimented  in  that  year  with  12-poimd 
brass  field  guns  and  gun-cotton  cartridges  made  at 
the  small  works  then  already  established  at  Stow- 
market  for  working  the  patents  of  M.  Eevy.  The 
cartridges,  xvhich  were  10  inches  long,  were  divided 
into  outer  and  inner  portions  by  an  intermediate 
pasteboard  cylinder ; the  charges,  from  1 lb.  to 
21  oz.,  were  made  in  different  degrees  of  compact- 
ness, the  most  compact  giving  1,374  feet,  the 
medium  1,390,  and  the  least  compiact  1,416  feet  ^ 

velocity  to  the  projectile;  those  giving  the  two  I 

former  velocities  having  hollow  centres  for  the  ' 
expansion  of  the  gases,  and  the  last  being  made 
solid.  The  cotton  thread  supplied  by  M.  Eevy 
was  strongly  pressed  in  “winding,  and  thereby 
flattened,  thus  becoming  more  compact.  The  next 
year  further  cartridges  were  supplied  from  Stow- 
market  of  very  high  degrees  of  compactness,  the 
most  compact  of  which,  40  lb.  to  the  cubic  foot, 
had  cores  large  enough  to  reduce  the  greatest 
density  to  18  lb.  These  gave  a maximum  velocity  ^ 
of  1,673  feet.  These  charges,  however,  enlarged 
the  bore  of  the  gun  at  every  round — in  some 
cases  so  much,  that  only  three  rounds  were  fii-ed 
out  of  the  piece. 

In  June,  1865,  Mr.  Abel  informed  the  committee 
that  he  had  made  gun-cotton  in  a new  form  pre- 
pared from  pulp,  and  as  the  results  were  satisfactory, 
he  was  desirous  of  making  further  trials  in  a more 
complete  manner  than  he  could  do  with  the  means 
at  his  own  disposal.  The  committee,  therefore, 
provided  such  materials  and  facilities  as  from  time 
to  time  Mr.  Abel  required  for  the  application  of 
gun-cotton  to  artillery  and  small  arms.  A memo- 
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randum  was  drawn  up  by  Mr.  Abel,  in  1868,  which 
states  that — 

“ Mr.  Abel  has  applied  to  the  production  of  cannon 
cartridges  the  system  of  reducing  gun-cotton  to  a fine 
state  of  division  or  pulp,  and  then  moulding  or  compress- 
ing it  into  solid  or  homogeneous  masses  of  any  desired 
form  or  density,  whereby  the  desired  compactness  may  be 
given  to  the  charge  without  the  necessity  of  eitjploying 
any  considerable  amount  of  foreign  matter  in  the  shape 
of  strong  cases  or  cylinders  in  the  construction  of  the 
cartridges,  the  charges  being  simply  enclosed  in  thin 
cases  or  envelopes  of  brown  paper. 

“ In  the  cartridges  prepared  from  compressed  gun- 
cotton pulp,  which  has  been  gradually  developed  in  the 
course  of  experiments  with  gun-cotton  in  this  condition, 
the  charge  consists  of  three  parts  : — 

“LA  small  quantity  of  loose  or  quickly-burning  cotton 
placed  at  the  rear,  and  serving  as  ‘ priming  ’ to  take  up 
the  fire  from  the  friction-tube,  and  to  furnish  sufficient 
flame  and  pressure  for  determining  the  proper  ignition 
of  the  cartridge. 

“ 2.  A solid  disc  of  compressed  gun-cotton,  of  which 
one  surface  is  exposed,  and  which  comprises  about  one- 
third  of  the  entire  charge.  The  exposed  surface  of  this 
disc  constitutes  the  rear  end  of  the  cartridge  against 
which  the  priming  is  fixed,  and  the  initial  pressure  in 
the  gun  essential  to  the  action  of  the  remainder  of  the 
charge  is  established  by  the  explosion  of  this  disc. 

“ 3.  A number  of  pellets  of  compressed  gun-cotton, 
which  constitute  the  remaining  two-thirds  of  the  charge. 
These  pellets  are  about  0-5  inch  thick,  and  one-third  the 
diameter  of  the  large  disc." 

The  gun-cotton  pellets  fii-ed  from  the  Enfield 
rifle  were  wanting  in  uniformity,  and,  although 
better  and  satisfactory  results  were  attained  from 
the  Whitworth  rifle  wdth  mechanically-fitting 
bullets,  still  the  percussionhig  of  both  those  rifles 
failed  to  give  that  full  mflammation  of  the  charge 
which  was  desii’able.  Attempts  were  also  made 
about  this  time,  by  Mr.  Abel,  to  apply  the  pellets  to 
the  Snider  rifle.  Mining  operations  were  also  tried 
in  186d  and  1865,  both  with  M.  Eevy’s  hollow  rope, 
and  Mr.  Abel’s  compressed  discs.  Mr.  Sopwith, 
the  mining  engineer,  also  a member  of  the  govern- 
ment committee,  was  associated  with  these  experi- 
ments, and,  in  his  report,  remarks  on  the  entire 
safety  in  the  transmission  and  stowage  of  gun- 
cotton in  a moist  state.  He  also  notes  the 
occurrence  of  accidents  by  the  ignition  of  dry 
gun-cotton  charges  by  friction  and  sharp  con- 
cussion. The  committee,  in  their  report  of  1867, 
observe  that  the  value  of  gun-cotton  for  submarine 
purposes  has  been  fully  established  by  the  experi- 
ments of  the  Floating  Obstruction— otherwise  the 
Torpedo — Committee,  of  which  Mr.  Abel  was  also 
a member. 

In  1867  M.  Nobel  made  public  demonstration  in 
this  comitry  of  dynamite,  a mixture  of  nitro- 
glycerine with  siliceous  earth,  and  detonated  his 
charges  by  means  of  a strong  fulminate-cap.  This 
gentleman  has  done  for  nitro-glycerine  the  like 
service  which  Baron  Lenk  and  Professor  Abel  have 
done  for  gun-cotton  by  their  persistent  persever- 
ance. M.  Nobel  devised  various  inodes  of  effecting 
this  detonation,  or  initiative  explosion.  lie  also 
showed  that  nitro-glycerine  and  its  compounds 
could  be  violently  exploded  in  the  ojion  air,  uncou- 
fined,  by  this  initiative  detonation.  M.  Nobel  also 
satm’ated  gunpowder  with  nitro-glycerine,  and 
obtained  increased  explosive  poiver  thereby. 

In  1869,  Mr.  E.  O.  Brown,  the  assistant  of  Pro- 
fessor Abel  in  the  chemical  department  in  Wool- 


wich Arsenal,  applied  the  same  means  to  the  deto- 
nation of  gun-cotton  ; and  Mr.  Abel  impregnated 
gun-cotton  with  nitro-glycerine,  forming  a com- 
pound of  increased  power,  which  he  caded  glyoxiliii. 

Gunpowder,  too,  has  been  detonated  with  im- 
proved effect ; but  the  difference  is  not  so  marked 
as  in  the  case  of  nitro-glycerine  and  gun-cotton. 

The  Stowmarket  works  of  Messrs.  Prentice,  at 
which  Eevy’s  gun-cotton  has  been  made,  were 
•greatly  enlarged,  and  the  manufacture  of  Abel’s 
compressed  gun-cotton  commenced  on  a large 
scale  in  1870. 

In  1870  also  Mr.  Punshon  brought  forward  his 
controlled  gun-cotton,  and  experiments  were 
carried  on  at  Woolwich  Arsenal,  no  profitable 
results  therefrom  accruing  to  the  inventor  at  that 
time,  or,  indeed,  subsequently  from  the  government. 
Without  doubt  the  want  of  substantial  official  ap- 
preciation Avas  a temporary  detriment  to  that 
gentleman’s  interest,  as  the  submission  of  novelties 
to  government  examination,  under  past  or  present 
circumstances  habitually  is  to  those  Avho  adopt 
such  a course  either  in  military  or  naval  matters. 
Independent  of  all  other  reasons,  the  submission 
to  government  of  an  invention,  not  at  the  time  com- 
mercially in  the  market,  causes  commercial  men  to 
await  the  results  of  official  investigations,  which, 
however  honest  they  may  be,  are  invariably  tardy, 
and  consequently  expose  the  applicant  to  most 
injurious  delay.  The  proper  time  to  put  any  new 
article  before  the  government  is,  to  my  mind,  when 
the  owner  is  requested  to  tender  for  a large  supply. 

In  1871,  experiments  were  carried  on  by  the 
Government  Committee  on  Explosives,  under  the 
presidency  of  Colonel  Younghusband,  and  of 
Avhich  committee  Professor  Abel  xvas  one  of  the 
members,  for  the  purpose  of  showing  the  safety 
of  Abel’s  gun-cotton,  then  bemg  manufac- 
tured in  large  quantities  by  Messrs.  Prentice,  at 
Stowmarket,  under  the  title  of  the  “ Patent  Safety 
Gun-cotton  Company.”  The  chief  of  these  experi- 
ments Avas  the  one  uj)on  which  the  “safety”  of 
Abel’s  gun-cotton  Avas  aftei'Avards  based  and 
publicly  advertised,  that  company  being  at  the 
time  under  a contract  to  deliver  200  tons  to  the 
Government  stores.  This  experiment  Avas,  to  my 
mind,  so  unsatisfactory  and  fallacious  that,  although 
for  years  I had  been  in  constant  correspondence 
with  one  of  the  chief  organs  of  the  press,  I never 
publicly  reported  it,  but  I took  occasion,  as  soon 
as  I kneAV  of  it,  to  express  niy  distinct  opinion  that 
the  experiment  Avas  not  reliable  for  the  true  object 
of  determining  the  non-explosibility  of  the  residual 
heated  masses  of  gun-cotton  stores  in  a state  of 
violent  conflag-ration.  These  experiments  Avero, 
hoAvever,  reported  in  the  Globe,  and  extracts  from 
that  jom-nal  Avere  distributed  as' circular  advertise- 
ments by  the  Patent  Safety  Gun-cotton  Company 
and  gentlemen  therein  interested. 

In  July,  1871,  the  folloAA'mg  paragraph  appeared 
in  the  Scientijic  American: — 

“ A number  of  m}’steiious  explosions  of  Aurious  nitro- 
.;en  compounds  have  attracted  the  notice  of  chemi.sts, 
md  some  expeiiuients  IwA'e  been  instituted,  with  a 
view  to  an  explanation  of  the  phenomena.  It  has  been 
ouiid  that  nearly  all  the  mixtures  composed  of  nitro- 
genous substances,  and  used  as  explosives,  are  decom- 
jusod  with  more  or  less  violence  by  ozone.  A powder, 
in  Avhich  picric  acid  was  a constituent,  caused  great 
damage  in  the  laboratory  where  it  was  made,  in  conse- 
' quence  of  the  action  of  ozone.  At  first  the  cause  of  the 
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accident  was  inexplicable,  but  careful  search  traced  it 
to  the  ozone  in  the  atmosphere.  Nitro-glyceiine  is  at 
once  decomposed  by  ozone  into  nitric  acid  and  othei 
compounds.  Gun-cotton  is  also  destroyed,  sometimes 
with  explosive  force,  and  so  on  through  the  list  of  ex- 
plosive compounds.  An  extension  of  these  researches 
may  eventually  afford  an  explanation  of  the  spontaneous 
decomposition  of  certain  bodies,  and  may  suggest  pre- 
cautions to  be  observed  to  prevent  a recurrence  of  the 
accidents,  and  it  has  been  suggested  that  a new  test  for 
ozone  might  be  found  in  this  way^” 

Explosion  of  gun-cotton  as  a test  of  ozone  in  the 
air  is  one,  to'  my  mind  at  least,  not  suitable  for 
general  adoption.  There  may  be,  however,  a great 
deal  in  the  philosophy  of  the  subject.  Ozone  is 
three  volumes  of  oxygen  condensed  into  two 
voliunes ; and  as  we  know  that  ozone  is  able  to 
effect  oxidations  which  common  oxygen  is  unable 
to  biing  about,  it  is  obviously  well  to  have 
regard  to  those  conditions  of  the  atmosphere  in 
which  ozone  is  most  freely  generated.  All  the 
serious  explosions  of  gun-cotton  attributed  to 
spontaneous  decomposition  have  taken  place  in 
the  hot  weather  of  July  and  August,  and  it 
is  in  those  months  that  one  wotdd  expect  that 
ozone  wmuld  exist  in  the  most  active  state 
in  the  atmosphere.  Unfortunately,  no  records 
exist,  or  are  anywhere  kept,  of  the  daily  presence 
of  ozone  in  the  air,  whereby  definite  mformation 
can  bo  had  to  seiwe  as  data  for  any  scientific 
investigation  of  this  question.  In  one  of  Faraday’s 
charming  lectures  at  tlie  Eoyal  Institution,  he 
took  a glass  jar,  and  first  demonstrating,  by  the 
usual  test  of  iodide  of  potas.sium  and  starch  paper, 
the  total  absence  of  ozone  from  the  air  within  it, 
he  poured  nrto  it  a little  ethfr.  Still  no  ozone  was 
there  ; but  immediately  that  he  immersed  a glass 
rod  heated  in  a spirit  lamp,  the  presence  of  ozone 
was  at  once  shown  by  the  test.  In  the  same  lectm-e 
he  noticed  the  decomposition  of  gun-paper  by  ex- 
posure to  oxygen.  The  slow  combustion  of  the 
sheets  of  gun-paper  so  produced  would  become 
spontaneous  combustion  of  a very  dangerous 
character  where  masses  of  gun-paper  or  gun- 
cotton were  left  under  conditions  in  which  the 
heat  of  decomposition  could  be  retained  and 
accrmmlated. 

On  the  1-1  th  August,  1871,  the  great  catastrophe 
occurred  at  Messrs.  Prentice’s  jJace,  at  Stow- 
niarket,  in  v'hich  13^  tons  of  Abel’s  patent  safety 
gun-cotton  exploded,  hurling  devastation  all 
around  the  works,  killing  23  and  wounding  5G  of 
the  persons  employed.  Two  reasons  have  been 
assigned  for  this  sad  occurrence, — one  spontaneous 
ignition,  the  other  diabolical  act.  That  impure 
gun-cotton  had  been  produced  at  the  Stowmarket 
factory  is  cei  tarn,  because  the  stock  of  gun-cotton 
received  into  store  by  the  Government  at  the 
Upnor  magazines,  on  the  Medway,  was,  on  ex- 
amination after  the  calamity,  found  to  be  in  a 
decomposing  state,  and  the  whole  of  it  was  con- 
sequently at  once  opened  out  on  the  floors  and 
kept  well  watered. 

From  the  time  of  this  occurrence  up  to  the  pre- 
sent moment,  gun-cotton  has  been  out  of  the 
market,  and  none  of  it  made  in  commercial  quan- 
tities. The  nitro-glycerinc  conqDOimds  have  thus,  in 
the  .absence  of  that  cleanly  and  xiowerful  explo- 
sive, had  the  niaiket.s  during  the  jjast  two  years 
entirclj-  to  themselves. 

After  the  demolition  of  the  Stowmarket  works, 


the  Government  took  up  the  manufactm'e  of  gun- 
cotton, voting  about  £5,000  per  annum  for  the 
establishment  of  works  at  Waltham  Abbey  of  some 
magnitude,  capable  of  producing  about  three  tons 
per  week.  These  works,  which  are  situated  in  the 
High  Street  of  the  town,  have  been  in  operation 
more  than  two  years,  but  have  recently  been  sus- 
pended on  account  of  an  explosion  in  one  of  the 
hydraulic  presses. 

The  works  of  Mr.  Prentice  are  at  this  time  stated 
to  be  in  process  of  resuscitation,  and  will,  as  soon 
as  completed,  go  on  with  the  manufacture  of  180 
tons — the  balance  of  contract  due  at  the  time  of 
the  disaster.  I have  been  informed  that  opposition 
has  been  made  by  the  Great  Eastern  Eadway  to 
the  license  to  store  at  Stowmarket.  Those  works, 
when  in  full  swing,  were  hard  pressed  to  produce 
five  tons  a week.  The  magnitude  of  the  new 
works  at  Faversham  will  stand  out  prominently 
in  view  of  these  proportions. 

It  has  become  therefore — as  this  audience  and 
every  one  hereafter  who  reads  this  paper  when 
printed  in  the  Society’s  transactions  wiU  perceive — 
a matter  not  only  of  duty  but  of  conscience  on  my 
jrart  m putting  ujr  the  largest  works  for  the  manu- 
facture of  gun-cotton  ever  contemplated,  to  leave 
nothing  unthought  of,  nothing  undone  that  human 
knowledge  or  foresight  can  suggest.  It  is  this 
feeling  which  so  thoroughly  animates  my  as- 
sistants as  well  as  myself,  and  it  is  a feeling 
which  is  most  fitly  and  most  honourably  encour- 
aged by  the  directors  of  the  company  who  have 
sanctioned  any  provision  for  security,  which  has 
been  requested  by  myself,  by  the  magistrates  in 
grantmg  the  requisite  license  to  manufacture,  or 
the  Home-office  m regard  to  the  security  of  the 
public  and  the  workpeople.  Undoubtedly  the  Stow- 
market catastrophe  has  given  us  great  annoyance 
and  obstruction  on  accomit  of  the  alarm  which  has 
been  raised  through  it  in  men’s  minds,  as  well  as 
by  the  basis  which  this  fear  has  afforded  for 
interested  opposition  against  the  acquirement  of  a 
site  by  our  company.  I should,  however,  be  want- 
uig  in  justice  if  I did  not  speak  in  the  highest 
terms  of  the  knowledge,  care,  and  caution  which 
have  been  disxfiayed  by  those  of  the  county  magis- 
trates of  Kent  who  considered  the  company’s 
ax)plication  for  a hcense,  under  the  Gunpowder  Act, 
for  the  company’s  site  at  Faversham;  and  personally 
I am  bound  also  to  acknowledge  the  prompt  atten- 
tion and  courtesy  received  from  the  Home-office 
and  from  the  Inspector  of  Gimpowder  Factories, 
Major  Majendie. 

The  com^Dany’s  site  at  Ore  extends  over  more 
than  40  acres,  and  occupies  the  shore  of  the  Swale 
for  a length  of  some  SOU  yards.  I he  distance  from 
the  town  of  Faversham  is  two  miles,  and  the  ex- 
tensive gimpowder  works  of  Messrs.  Hall  are  1^ 
miles  away. 

The  land  Hes  low,  but  the  marsh  is  not  of  wet, 
unwholesonio  character;  the  tertiary  strata  rise 
gradually  behind  it  until  they  attain  an  elevation 
of  40  or  50  feet  at  Uplees  and  Ore  village.  The 
X^roximity  of  the  sea  along  so  great  an  extent  of 
frontage  affords  every  facility  for  the  reception 
and  loading  of  the  materials  and  goods.  The 
situation  is  clearly  advantageous  as  well  as 
suitable. 

Wo  conic  now  to  the  arrangement  of  the  works. 
First,  there  will  be  small  works,  in  which  the  pro- 
cess of  commercial  manufactru’e  will  be  pwfected 
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and  assured  before  tiie  general  -works  to  make  20 
tons  of  gun-cotton  per  week  will  be  commenced, 
and  these  small  works  will  be,  after  the  erection 
of  the  large  works,  continued  in  operation  as 
laboratory  works  for  the  manufacture  of  small 
orders  of  special  brands  of  the  cotton-gunpowder, 
which  can  be  made  to  any  required  degree  of 
strength  or  mildness,  to  suit  particular  kinds  of 
rocks,  or  for  any  other  special  purpose.  The  system 
therein  followed  -will  be  (proportionate  in  scale) 
the  same  as  that  adopted  for  the  general  works — 
namely,  full  distinction  will  be  made  between  the 
wet  works  and  the  dry  works,  or,  in  other  words, 
the  manufacture  of  gun-cotton  in  a wet  state  and 
the  subsequent  processes  in  which  it  is  being  pre- 
pared for  its  final  dry  state  as  a finished  explosive, 
the  buildings  being  more  isolated,  and  the  quan- 
tities in  work  restricted,  as  the  processes  approach 
more  and  more  to  dryness. 

The  site  at  Ore  is  divided  into  two  portions,  the 
factory  area  and  the  magazine  area,  the  intake 
jetty  for  acids,  cotton,  and  raw  materials  being  at 
one  end  of  the  ground,  and  the  output,  or  shipping 
jetty,  for  the  finished  gunpowder  being  at  the 
other,  and  separated  by  an  interval  of  seven  hun- 
dred yards.  The  magazines  are  separated  from 
the  sea-wall  by  a space  of  one  hundred  yards,  and 
from  each  other  by  a similar  distance,  these 
isolations  being  ample  for  explosions  of  fifteen 
tons,  although  none  of  the  magazines  will  be  con- 
structed to  hold  more  than  five  tons.  Indeed, 
throughout  the  whole  of  the  works  all  the  danger- 
distances  are  arranged  upon  the  kno-wn  effects  of 
the  explosion  of  thirteen  and-a-half  tons  of  abso- 
lute gun-cotton  at  Stowmarket. 

This  disposition  of  the  works,  therefore,  com- 
mands confidence  from  its  thorough  efficiency ; 
whilst  the  Company’s  interests  are  in  nowise 
thereby  sacrificed,  but,  on  the  contrary,  ample 
margui  is  afforded  for  the  extension  of  the  manu- 
facture at  a future  period,  when  the  cotton  gun- 
powder shall  have  become  a standard  article  of 
trade,  and  when  the  magistrates  and  the  Home 
Office  can,  by  the  light  of  actual  experience,  sanc- 
tion such  modifications  as  in  the  infancy  of 
the  manufacture  it  is  neither  desirable  to 
ask  for  nor  for  mere  prudence  sake  to  en- 
courage. At  the  Stowmarket  explosion,  the 
material  damage — that  is,  any  greater  damage 
than  the  breaMng  of  windows — was  limited  to 
400  yards.  There  is  nothing  at  the  Ore  site 
whatever — not  even  a hut  or  a shed  within  nearly 
t-wice  that  distance  of  the  most  proximate  of  the 
company’s  magazine ; and,  indeed,  such  is  the 
security  afforded  by  mere  distance  of  unoccupied 
space  around,  that  100  tons  might  bo  exploded 
above  ground  on  the  Company’s  magazine  area 
without  doing  material  damage  to  any  of  the 
dwellings  in  the  district. 

Equal  care  and  precaution  have  been  taken  in 
the  processes  of  manufacture.  The  acids  will  be 
mixed  in  the  usual  proportions,  but  instead  of 
being  stirred  about  in  a primitive  fashion  in  kon 
retorts,  they  will  be  decanted  in  the  required 
quantities  in  separate  earthenware  vessels,  and 
then,  after  commingling  in  an  earthenware  worm, 
surrounded  with  water,  to  conduct  away  the  heat 
developed,  the  mixed  acids  will  be  received  in 
closed  tanks  and  pmnped  up  as  wanted,  the  pump 
being  continuously  driven  from  the  shafting  and 
i-ufuniing  excess  quantities,  thus  keeping-  the  acids 


thoroughly  mixed.  The  acids  flow  in  pipes  from 
the  store  tanks  into  the  service  tank,  where  they 
are  kept  at  one  definite  level  by  a float-valve,  and 
whence,  as  the  acid  is  abstracted  by  the  cotton  in 
the  process  of  dipping,  the  supply  is  automati- 
cally let  on  to  replace  the  quantity  used  at  each 
operation ; the  disagreeableness  of  the  acid  fumes 
is  thus  gi’eatly  avoided.  After  the  dipping,  the  pots 
of  steeped  cotton  are  dealt  with  most  conveniently. 
These  pots  of  .steeped  cotton  are  then  left  to 
digest  for  a sufficient  period  to  insure  the  con- 
version of  the  cotton.  The  adoption  of  stoneware 
and  the  general  neatness  and  the  cleanliness  of 
the  above  arrangements  are  far  in  advance  of  the 
iron  dipping-pan  and  pressing  grid  and  rough- 
and-ready  means  with  which  the  preparation  of 
the  gim-cotton  has  been  carried  on  in  any  previous 
works.  The  greatest  care,  too,  -will  be  taken  in 
the  selection  as  well  as  in  the  cleansing  and  drying 
of  the  cotton  pre-vious  to  steeping,  whereby  gun- 
cotton of  the  purest  character  will  primarily  result. 

The  great  barrier  to  perfection  in  gun-cotton 
has,  up  to  the  present  time,  been  the  tenacity  with 
which  the  fibre  retains  the  acid ; and  the  presence 
of  acid  in  the  finished  gun-cotton  has  been 
universally  admitted  to  be  the  root  of  all 
evils,  and  the  direct  cause  of  that  spontaneous 
heating  and  igniting  to  which  the  terrible 
catastrophes  which  have  afike  terminated  all  the 
large  operation  hitherto  attempted  in  Germany, 
France,  and  England  have  been  attributed. 
Professor  Abel,  when  he  adapted  the  machinery 
for  paper-making  to  the  preparation  of  gun- 
cotton, made  a most  important  advance.  It  was 
not,  however,  enough ; although  it  made  gun- 
cotton practicable  for  military  engineering.  The 
system  of  pulping  by  means  of  the  rag-beater  cut 
short,  it  is  true,  the  fibres  of  the  cotton,  but  it  still 
left  the  individual  particles  of  the  pulp  in  a fibrous 
condition,  and  this  necessarily  to  this  extent  that  a 
felting  property  was  as  necessary  for  the  subsequent 
compression  of  the  gun-cotton  pulp  into  Abel’s 
discs  as  the  felting  property  in  paper-pulp  is  re- 
quired for  the  manufacture  of  paper  into  sheets. 
But  the  fibre,  however  short,  still  might  retain,  by 
capillary  attraction,  particles  of  acid  in  the  tube 
and  in  the  cellular  structru’e  of  the  fibre ; and 
although,  therefore,  the  subsequent  washing  of  the 
gun-cotton  pulp  in  the  poachers  was  a much 
accelerated  process  over  the  slow  method  of  washing 
and  immersing  gun-cotton  skeins  in  running 
streams,  yet  under  careless  manufacture,  or  short 
tijue  in  the  poachers,  a retention  of  acid  in  the 
finished  discs  was  highly  probable  ; and  indeed  com- 
plete freedom  from  a slight  per  centage  of  retained 
acid  is  by  these  means  impossible,  even  with  the 
greatest  care  in  manufacture,  and  this  cannot  be 
eliminated  by  any  amount  of  sampling  and  testing. 
Indeed,  as  against  a small  residual  percentage,  a 
proportion  of  one  per  cent,  of  alkali  has  always 
been  added  as  a neutraliser  in  all  the  gun-cotton 
made  or  accepted  by  government.  Now,  with  the 
warnings  before  me  of  the  danger  accruing  from 
the  presence  of  acid  in  the  finished  gun-cotton,  I 
determined  to  get  rid  fundamentally  of  all 
harbourage  for  it.  I made  up  my  mind  to 
crush  out  every  particle  of  fibre,  and  to  reduce 
the  gmi-cotton  to  an  impalpable  powder.  To 
this  end  I passed  it  between  polished  rollers, 
imder  very  severe  pressmu,  and  the  result 
has  realised  every  possible  expectation.  The 
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gun-cotton  waste,  dripping  with  water,  is  thrown 
into  the  crushing-mill;  the  jaws  of  the  rollers 
seize  it,  it  passes  through  flattened  into  a com- 
pact mass ; it  passes  through  again,  and  is 
crushed  into  a short  breaking-cake  (water  jets 
playing  all  the  time  to  keep  all  safe)  again  and 
again,  and  it  becomes  more  and  more  powdery  at 
each  operation,  until,  in  about  six  passages,  it  is 
reduced  to  veritable  dust.  Eeduced  to  this 
condition,  the  manufacture  of  gunpowder  from 
gun-cotton  became  a commercial  practicability — 
became  indeed  an  accomplished  fact,  as  is  evi- 
denced by  the  sample  of  flnished  cotton  gun- 
powder which  I have  now  the  pleasure  as  well  as 
the  honour  to  submit  to  your  inspection.  What 
rejoices  me  in  this  result  is  the  thorough  con- 
viction of  the  purity  of  the  gun-cotton  so  pre- 
pared ; and,  as  consequent  upon  that  purity,  the 
certainty  of  the  safety  which  will  ever  after  belong 
to  the  flnished  product. 

Mr.  Pimshon’s  “controllable  gun-cotton’.’  was, 
at  the  time  it  was  bought  by  the  company,  exactly 
what  its  name  indicates.  It  was  gun-cotton  of  the 
finest  quality  which  could  be  made  under  the  old 
system,  the  fibre  of  the  cotton  bemg  coated  and 
intermixed  with  sugar  and  nitre,  in  the  proportion 
of  67  parts  of  gun-cotton,  32  of  nitre,  and  one  of 
cane  sugar.  This  mixture  was  pressed  and  cut  up 
into  shreds,  the  cartridges  for  rifle-shooting  being 
carefully  made  with  charges  weighed  out  to  the 
grain,  to  secure  uniformity  of  shooting.  The 
sugar  is  the  controlled  element.  In  propor- 
tion as  the  quantity  of  it  is  increased  or 
diminished,  so  the  controllable  gun-cotton  exhibits 
more  violent  or  less  violent  action  whenfired.  Of  the 
efficiency  of  the  control  I have  myself  been  frequent 
witness.  On  one  occasion  a new  Martini-Henry 
rifle  was  fired  repeatedly  with  charges  of  50  grams 
of  Mr.  Punshon’s  controlled  gun-cotton,  with  per- 
fect safety,  and  less  recoil  than  from  an  ordinary 
charge  of  Curtis  and  Harvey’s  gunpowder.  The 
same  rifle  fired  with  a charge  of  34  grains  of  ordi- 
nary gun-cotton  was  burst  at  the  chamber,  the 
lock  blown  to  pieces,  and  the  stock  spHt  right 
down  to  the  guard  over  the  butt. 

As  I have  said,  the  control  by  means  of  the 
sugar  is  perfect ; and  the  enthe  merit  of  the  dis- 
covery belongs  to  Mr.  Punshon — nothing  whatever 
in  respect  to  it  is  due  to  myself.  My  own  labours 
and  progress  begin  where  his  terminate.  The 
crushing  machine  has  enabled  me  to  carry  out  that 
which,  from  the  outset  of  my  connection  with  the 
company,  has  been  the  de,sideratum  to  be  attained, 
namely,  the  manufacture  of  a perfect  gunpowder, 
with  which  cartridges  could  be  filled  by  measure 
with  the  same  rapidity  as  with  ordinaiy  black  gun- 
powder. The  reduction  of  the  gun-cotton  into 
diist  has  not  only  permitted  the  most  perfect 
cleansing  of  the  gun-cotton  from  acid,  which  has 
no  longer  a lair  to  hide  m,  but  is  brought  on  to  the 
surface  and  instantly  cleared  away ; but  this  finely- 
divided  state  enables  the  gun-cotton  to  be  i-egidarly 
and  intimately  incorporated  with  the  sugar  and  the 
nitre,  and  thus  formed  into  a paste,  from  which  a 
granulated  powder  fit  for  guns  can  be  made.  This 
never  could  have  been  done  with  gun-cotton  made 
upon  the  old  processes,  nor  under  Mr.  Abel’s,  for  such 
gunpowder  could  not  be  made  even  from  pulped 
gun-cotton,  since  the  fibre  of  the  pulp  would  give  a 
beard  to  the  grains,  which  would  cause  them  to 
cling  together,  and  prevent  the  mechanical  filling 


of  the  cartridge  cases.  Moreover,  the  residual  acid 
would  be  very  likely  to  prove  defiant  of  all  orders 
to  “ keep  the  powder  dry.” 

The  incorporating  mill,  which  will  be  used  in  the 
cotton  gunpowder  works,  is  a modification  of  the 
ordinary  incorporating  mill  to  suit  the  special  re- 
quirements of  the  case.  In  all  these  processes,  up 
to  and  including  the  granulation,  the  materials  are 
all  of  them  in  a wet  or  moist  condition,  and  free 
from  danger  of  explosion,  and,  indeed,  of  ignition. 
The  one  point  of  difficulty,  that  of  obtaining  the 
requisite  weight  of  gun-cotton  proportionate  to 
the  weight  of  the  other  ingredients  without  drying 
it,  has  been  overcome  by  constructing  a special 
balance  to  weigh  the  quantities  by  specific 
gravity.  In  this  way  the  dangerous  element 
in  the  manufacture  of  the  cotton  gimpowder — gun- 
cotton—is  never  allowed  to  exist  in  a dangerous 
state ; it  is  never,  indeed,  in  even  an  inflammable 
condition.  And,  notwithstanding  all  the  world  has 
recently  heard  about  exploding  gtm-cotton  discs 
in  a damp  state,  no  fear  need  be  entertained  for 
stores  of  gun-cotton  kept  immersed  in  water,  or  from 
quantities  unconfined  and  wet.  I have  long  under- 
stood how  far  damp  gvm-cotton  could  be  exploded ; 
and  how  the  circumstances  of  degrees  of  moisture, 
compactness  of  material,  strength  of  detonation,  or 
proportion  of  dry  gun-cotton  to  the  damp  charge, 
and  extent  of  confinement,  are  most  essential  ele- 
ments in  the  possibility  of  the  operation.  I have 
myself  frequently  tried  to  explode  considerable 
charges  of  wet  gun-cotton  waste  and  gun-cotton 
pulp,  in  large  glass  bottles,  without  stoppers,  float- 
ing in  water ; and  in  the  efforts  to  get  them  off 
have  attempted  to  detonate  them,  not  merely  by 
strong  fulminate-caps,  but  also  by  caps  combined 
with  small  charges  of  other  strong  explosives,  the 
result  having  been  that  the  wet  gim-cotton  has 
been  blown  all  over  the  place  unscathed,  whilst 
the  glass  bottles  have  been  shivered  to  atoms  by 
the  violence  of  the  detonating  charge.  Mr. 
Abel,  at  the  recent  torpedo  experiments  at  Stokes 
Bay,  put  eight  or  ten  nine-ounce  discs  of  Waltham 
Abbey  gun-cotton,  containing  about  20  per  cent, 
of  moisture,  upon  the  ground  in  line  one  inch  apart, 
and  attempted  to  fire  them  by  a detonating  fuse 
implanted  in  a dry  9-ounce  disc  laid  a-top  of  the 
two  central  wet  discs  ; but  only  these  three  discs 
exploded,  the  remainder  were  riven  into  flakes,  and 
the  pieces  blown  about  all  around  to  the  extent 
of  40  or  50  paces  away  from  the  centre  of  explosion. 
At  the  same  time  charges  of  500  lbs.  of  similar 
damp  gim-cotton  were  exploded  with  great  effect 
in  submarine  mines  in  the  bay,  under  a head  of  40 
feet  of  water.  The  confinement  and  the  heat 
driven  into  the  charge,  to  vapomdse  the  water  into 
steam,  are  the  essential  requirements,  as  shown 
by  Mr.  Abel.  Shells  filled  with  water  could 
be  exploded  by  a very  small  charge  of 
gun-cotton  fired  into  the  confined  water  by 
detonation,  and  I expect  to  see  this  mode  prac- 
tically applied  at  some  future  time  in  warfare,  as 
the  shells  would  probably  be  more  completely  dis- 
rupted in  this  way  than  by  gunpowder,  or  by 
bursting  charges,  or  any  other  explosive.  I have 
long  since  burst  stoneware  bottles  and  pots  in  this 
way  into  innumerable  very  equally  sized  fragments. 
I believe,  indeed,  that  the  idea  of  detonating  wet 
gun-cotton  may  have  been  suggested  to  the 
chemists  at  Woolwich  Arsenal  through  my  appli- 
cation, when  the  company  contemplated  having 
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their  works  at  Esher — for  they  have  had  long  and 
anxious  seekings  for  a location — to  store  our  gun- 
cotton in  unUmited  quantity,  in  magazines  sub- 
merged in  a large  pool  or  basin  formed  by  the 
waste  overflow  of  _^the  river  which  i>assed  by  the 
factory,  and  in  respect  to  which  Major  Majendie 
had  my  distinct  approval  for  consulting  with 
Colonel  Younghusband  and  the  members  of  the 
Government  Committee  on  Explosives.  The  power 
of  exploding  damp  gun-cotton  would,  moreover, 
eliminate  from  the  Waltham  Abbey  process  the 
danger  of  drying  the  discs,  which,  under  the  sys- 
tem of  drying  by  hot  air  or  by  steam  pipes,  and 
on  metal  tables  as  at  Stowmarket,  or  in  enclosed 
chambers  as  at  Waltham  Abbey,  is  very  consider- 
able where  the  rules  for  the  workmen  cannot  be 
rigidly  enforced,  as  they  are  in  the  Government  fac- 
tories. To  be  able  to  explode  Abel’s  discs  just  as  they 
come  from  the  hydraulic  presses,  would  not  only 
save  drying  at  the  works  and  facilitate  the  safety 
of  transport  and  storage,  but  it  would  also  save 
the  inconvenience  and  danger  of  drying  gun-cotton 
charges  on  board  ships. 

Wet  gunpowder,  whether  made  of  “ villainous 
saltpetre  ” or  of  gun-cotton,  would  be  of  no  use  to 
sportsmen  or  soldiers  in  their  respective  fields. 

“ Keep  your  powder  dry”  is  as  necessary  a proverb 
for  cotton  gunpowder  as  any  other;  and  as,  there- 
fore, the  cotton  gunpowder  must  be  dried,  it  will  be 
dried  in  the  least  objectionable  manner.  Instead 
of  drying  it  by  heat,  it  will  be  dried  in  vacuo. 
It  is  well  known  that  water  will  boil  at  much 
less  temperature  as  the  atmospheric  pressure  is 
diminished.  This,  then,  is  the  principle.  The 
ordinary  summer  temperature  will  suffice  of  itself, 
and  in  no  case  where  artificial  heat  is  applied 
will  it  go — or  will  be  possible  for  it  to  go — 
beyond  36  deg.  Cent.  At  this  temperature  the 
moisture  in  our  granulated  cotton  gunpowder  can 
be  drawn  off  by  an  exhaust,  and  the  powder  made 
ready  for  packing  in  the  cases  to  go  into  magazine 
for  transportation  in  execution  of  orders.  As 
this. method  will  shortly  receive  very  important 
development,  I will  not  dwell  longer  on  it. 
Neither  will  I dwell  on  the  process  of  granu- 
lation, as  that  also  is  in  a stage  of  further 
consideration.  Left  to  itself,  however,  the  paste 
compounded  in  the  incorporating  mill  will  have  a 
natural  tendency  in  drying,  to  segregate  into  small 
granules,  which  can  be  at  once  sifted  into  three 
sizes  of  very  convenient  dimensions  for  small  arms 
and  sporting  guns. 

I come  finally  to  the  magazines.  These  will  be 
sunk  some  ten  or  twelve  feet  below  the  surface  of 
the  earth ; the  magazine  itself  will  be  made  of 
zinc,  and  it  will  be  entirely  surrounded  by  a pool 
of  water,  the  breadth  of  that  water  ring  or  wet 
ditch  being  40  feet.  In  this  way  not  only  is  a 
water  bed  formed  in  case  of  explosion,  but  an  earth 
mortar  also ; and  the  effect  would  be  that  the  gases 
of  explosion  would  be  sent,  if  not  straight  up  into 
the  air,  at  least  in  such  a narrow  cone  of  dispersion 
that  all  lateral  effects  of  the  explosion  would  be 
completely  cut  off  from  all  surroundings,  even  from 
the  nearest  buildings  or  the  works  themselves  ; 
whilst  the  solid  earth  would  form  an  impenetrable 
traverse  between  one  magazine  and  the  rest.  The 
zinc  would  give  no  fragments  to  be  hurled  into  the 
air,  but  would  be  fused  into  metallic  vaj)our  by 
the  high  temperature  of  the  explosion ; if  indeed 
the  heat  of  the  flames  of  combustion,  which  would, 


unless  the  magazine  were  purposely  detonated, 
undoubtedly  arise  for  some  time,  did  not  melt  the 
walls  of  the  magazines  before  the  residual  mass  of 
cotton  gunpowder  became  heated  to  explosiveness, 
and  so  let  in  volumes  of  water  from  the  surrounding 
pool,  sufficient,  at  least,  to  prevent  explosion,  if 
not  to  put  out  the  conflagration. 

For  mining  purposes,  for  cannon,  for  rifles,  and 
for  general  shooting,  the  cotton  powder  will  present 
special  and  valuable  qualities.  Charges  for  wet  or 
dry  blastings  of  very  great  destructive  power  can 
be  made,  and  equally  a rolling  or  gradually 
expanding  force  can  be  obtained  at  Avill  to  order. 
The  cotton  powder — -which  is  not,  so  far  as  we  yet 
kirow,  of  an  explosive  character  rmtil  confined — 
will  be  at  least  free  from  those  dangers  to  which  the 
ramming  home  of  the  Stowmarket  compressed  discs 
exj)ose  the  miner  and  the  quarry-man.  Upon  the 
cannon  powder  I shall  hope  hereafter  to  have  the 
honour  again  of  meeting  you,  what  has  already  been 
done  giving  the  highest  promise  of  unsurpassed  re- 
sults. For  rifles  and  sporting  guns  the  powder  will 
be  very  soon  in  the  market,  when  public  opinion  wiU 
criticise  it,  I feel  sure,  in  a higher  manner  than  I 
should  myself  bke  to  do  ; and,  therefore,  I will 
content  myself  with  showing  you  this  card  of 
fired  cartridges,  and  this  board  of  results,  by 
which  you  will  see  that  whilst  charges  of  75 
grains  of  Curtis  and  Harvey’s  No.  6 gunpowder — 
the  best  in  the  world — penetrates  at  100  yards 
range  five  stout  elm  boards  placed  in  a rack 
at  ^ inch,  apart,  the  bullets  from  the  same 
rifle  were  driven  into  the  sixth  jplank  with 
charges  of  thirty  grains  of  the  cotton  gun- 
powder, the  bulk  of  both  being  the  same,  the 
cartridges  being  filled  from  the  identical  measure. 
The  recoil  from  the  cotton  powder  was  less  than 
the  recoil  from  gunpowder,  the  smoke  very  light 
indeed,  without  smell,  and  the  barrel  of  the  gun 
keeps  perfectly  clean,  and  its  surface  is  not  at  all 
corroded  by  the  action  of  the  gases  generated. 

And  now,  gentlemen,  thanking  you  for  your 
patience  and  favour,  I beg  you  to  excuse  any  self- 
glorification  I may  seemed  to  have  indulged  in,  by 
believing  that  motive  has  not  in  the  remotest 
degree  actuated  either  my  speech  or  my  endeavours. 
The  patent  cotton  gunpowder  will  go  into  the 
market  untarnished.  It  will  be  my  most  earnest 
endeavour  to  keep  it  without  a stain  as  long  as  I 
live.  In  the  conviction  of  being  able  do  so  I 
rejoice,  and  with  the  endeavour  I am  sure  I shall 
have  your  hearty  sympathy. 


DISCUSSION. 

The  Chairman,  in  inviting  discussion,  said  there  were 
many  objections  to  which  gun-cotton  was  originally 
liable,  but  which  seemed  to  some  extent  remedied  by  the 
method  employed  by  the  company  Mr.  Mackie  repre- 
sented. The  washing  had  always  presented  great  dif- 
dculties,  in  consequence  of  the  porous  nature  of  the  fibre 
and  the  wa}"  in  which  the  acid  w-as  held  by  capillary 
attraction,  and  the  fibre  being-  so  completely  crushed 
and  divided,  the  acid  would  be  more  thoroughly 
exposed  to  the  action  of  the  water.  Again,  the  controlla- 
bility of  the  gun-cotton  appeared  to  be  accomplished  in 
a very  ingenious  wa;'.  When  the  explosion  occurred, 
the  gases  formed  by  the  dec07nposition  must  find  a vent, 
and  if  it  were  exploded  too  suddenly  in  a gun,  the  ball 
had  not  time  to  escape,  and  the  gun  burst.  By  the  new 
methodof  treatment  the  explosion  was  somewhat  retarded, 
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so  that  the  ball  had  time  to  be  driven  along  the  gun 
before  the  mass  of  the  gun-cotton  was  entirely  decom- 
posed, and  thus  danger  was  avoided. 

Mr.  Wallis  Nash  said  he  had  taken  interest  in  the  ques- 
tion of  gun-cotton  for  some  years,  and  had  hud  the  advan- 
tage of  seeing  the  results  of  the  experiments  at  Siow- 
market,  as  well  as  having  suffered  to  some  extent  from  the 
result  of  the  explosion  there.  He  thought  Mr.  Mackie 
had  somewhat  too  easily  passed  over  the  various  modes 
which  had  been  suggested  from  lime  to  time  for  pro- 
tecting gun-cotton,  and  especially  Mr.  Abel’s  improve 
ments  in  this  respect.  As  far  as  he  understood  the 
matter,  he  should  agree  with  the  history  which  had  been 
given  of  the  manufacture  up  to  the  time  of  Revy’s  pro- 
cess, which  w'as  an  improvement  on  Baron  Lenk's;  but 
subsequent  improvements,  he  thought,  had  not  been 
fully  dealt  with.  The  first  requiiement  was  to  control 
the  rate  of  explosion,  which  had  been  attempted  in 
vaiious  ways;  first,  by  pressing  the  fibres  together; 
secondly,  by  braiding  or  weaving  them  ; and,  thirdly, 
by  the  more  perfect  incorporation  adopted  by  Mr. 
Abel.  In  the  meanwhile  attention  had  been  also  turned 
to  retarding  the  explosion  by  dividing  the  filaments 
as  widely  as  possible,  and  separating  them  by  par- 
ticles of  some  non-explosive  material,  and  he  had 
with  him  a patent  t iken  out  in  1867  by  a gentleman 
named  Rollaston,  which  appeared  very  similar,  in  prin- 
ciple, at  any  rate,  to  that  since  patented  by  Mr.  Pun- 
shon,  though,  for  some  reason,  it  appeared  to  have  been 
dropped.  This  patent,  in  the  most  explicit  terms,  spoke  of 
separating  the  particles  of  the  gun-cotton  by  pulverised 
materials  of  an  inert  nature.  He  thought  that  the 
pulping  process  of  Mr.  Abel  was  really  all  that  could  be 
desired  in  that  respect,  for  the  operation  could  be 
carried,  by  means  of  a machine  similar  to  that  used  in 
paper-making,  to  any  point  desired,  in  fact,  until,  in  the 
words  of  the  paper,  the  material  was  converted  into 
an  impalpable  powder.  That  principle,  therefore,  could 
hardly  be  called  an  original  idea.  With  regard  to  the 
uses  of  gun-cotton,  all  those  who  had  had  anything  to 
do  with  it  were  aware  that  these  were  two-fold  ; first, 
as  applied  to  sporting  and  ammunition  purposes  ; and, 
secondly,  for  mining,  torpedoes,  &c.,  but  the  require- 
ments in  each  case  were  different.  For  sporting  pur- 
poses you  required  the  powder  to  be  exceedingly  dry. 
and  that  the  combustion  should  be  strictly  regulated  by 
the  capacity  and  strength  of  the  gun  with  which  it  was 
to  be  used  ; and  his  experience  had  been  that  for  many 
years  the  great  difficulty  found  was  to  prevent  the  gun- 
cotton absorbing  moisture  from  the  atmosphere.  Many 
devices  were  adopted  to  overcome  this,  and  some  years 
ago  he  had  the  opportunity  of  firing  about  1,000  cartridges 
made  at  Stowmarket,  which  were  surrounded  by  a highly 
inflammable  portion  of  gun-cotton  muslin.  The  results 
were  very  satisfactory  at  the  beginning  of  the  season,  but 
as  time  went  on,  it  was  found  the  moisture  W’as  taken  up, 
and  there  was  great  irregularity  in  the  firing.  The  next 
improvement  was  that  of  woven  braids  for  cartridges  cut 
off  in  certain  lengths,  and  various  methods  of  waterproof- 
ing were  tried.  Then  they  were  encased  in  a fine  film  of 
india-rubber,  the  charge  being  tied  in  the  centre ; and 
these  were  very  perfect  in  the  first  place,  but  it  was 
found  that  if  they  were  exposed  to  damp  for  any  length 
of  time,  the  india-rubber,  in  consequence  of  increased  ten- 
sion, gave  wajq  and  the  charge  again  became  exposed  to 
damp.  The  next  improvement  took  place  after  Mr. 
Abel’s  process  was  adopted,  the  particles  being  submitted 
to  a solution  of  india-rubber  or  gutta-percha,  the  spiiii 
being  afterwards  evaporated,  so  as  to  leave  a coating  ol 
Waterproofing  substance  ai'ound  them,  and  the  resulting 
cartridges  w'ere  very  good  indeed.  He  wms  quite  at 
a loss  to  see  how  the  admixture  of  sug>rr  with  gun-cotcon 
could  in  any  way  tend  to  get  over  this  dilfii-ulty,  which 
he  believed  was  the  principal  one,  of  preventing  the  action 
of  miiialure;  and,  with  regard  to  the  other  main  purpose 
for  which  gun-cotton  was  used,  viz.,  submarine  and 
mining  operations,  it  appeared  to  him  that  the  ad- 


mixture of  any  weakening  element  with  the  gun- 
cotton was  _ so  far  an  adulteration  and  unfair  to  the 
purchaser,  inasmuch  as  it  was  requiring  him  to  pay 
for  sugar  the  price  of  gun-cotton.  The  real  object  in 
such  cases  was  to  obtain  the  greatest  amount  of  explo- 
sive force  wrapped  up  in  the  smallest  compass  compatible 
with  safety  in  use.  He  failed  to  see  how  these  condi- 
tions were  attained  better  by  the  process  which  had  been 
described  than  in  those  w'ell  known  and  in  process  of 
work  both  at  Waltham  Abbey  and  Stowmarket.  He 
did  not  wish  in  any  way  to  throw  a damper  on  the  zeal 
of  any  one  advocating  the  use  of  gun-cotton;  for  he 
hoped  the  next  time  Mr.  Mackie  came  before  them  he 
would  be  able  to  put  forward  something  more  tangible 
than  his  anticipations  of  what  was  to  be.  For  his  own 
part,  he  believed  that  the  manufacture,  as  at  present 
understood,  might  be  carried  on  with  perfect  safety,  and 
that  the  sad  accidents  which  had  happened  might,  by  the 
further  knowledge  now  possessed,  be  guarded  against  in 
future.  In  conclusion,  he  believed  every  possible  pre- 
caution was  taken,  both  at  Waltham  Abbey  and  at  Stow- 
inarket,  where  Mr.  Abel’s  process  was  being  carried 
on  under  the  superintendence  of  Mr.  Prentice,  who  had 
had  great  experience,  and  whose  name  he  regretted  had 
not  been  alluded  to  by  the  lecturer. 

Mr.  Hale  inquired  what  was  the  price  of  gun-cotton 
us  compared  with  gunpowder,  as  he  thought  it  was  an 
important  consideration. 

Mr.  Lawrence  said  it  occurred  to  him  that  the  method 
of  storing  described  in  the  paper  was  something  like 
very  large  cartridges  inserted  in  water,  and  that  if  by 
any  chance  they  exploded,  they  might  act  almosC  as 
giffantic  rockets,  and  explode  in  mid  air,  doing  great 
damage  to  everything  around.  If  such  an  accident 
occurred,  it  would  be  productive  of  very  serious  conse- 
quences. 

Mr.  Botly  said  he  had  no  doubt  that  the  drying 
being  carried  on  in  vacuo  would  be  an  immense  advantage 
in  the  manufacture,  as  the  same  principle  had  proved  in 
many  other  branches  of  mechanical  science. 

Mr.Abel,F.R.S.,inquiredif  the  material  had  been  sub- 
jected to  any  special  test  which  enabled  Mr.  Mackie  to 
speak  confidently  as  to  its  perfect  freedom  from  acid. 

Mr.  Mackie  replied  that  he  was  not  a chemist,  hut  an 
engineer,  and  therefore  he  could  only  say  that  whatever 
test  could  be  applied  to  any  other  gun-cotton  could  be 
equally  applied  to  that  manufactured  by  the  company.  All 
he  claimed  to  have  done  was  to  have  devised  a means  for 
so  cru.shing  down  the  cotton  that  the  least  possible  portion 
of  fibre,  if  any,  remained,  and  in  that  he  considered  he 
had  carried  the  process  farther  than  Mr,  Abel  had  done, 
though  he  gave  that  gentleman  all  credit  for  having 
made  immense  advances  on  his  predecessors.  He  must 
repeat  that  he  could  not  give  the  full  details  he  should 
like  of  his  process,  for  the  reasons  he  had  already  stated. 

Mr.  Abel  said  he  asked  the  question  because  he 
understood  Mr.  Mackie  to  claim  that  he  had  absolutely 
removed  all  acid  from  the  gun-cotton,  and  therefore  he 
WHS  anxious  to  know  if  any  other  than  the  usual  tests 
had  been  applied,  in  order  to  ascertain  its  freedom  from 
impurities.  He  might  add,  however,  that  the  idea  of  the 
want  of  stability  in  gun-cotton  being  due  to  the  presence 
in  it  of  any  portion  of  the  acids  used  in  the  manufacture, 
had  proved  to  be  a popular  error,  and  Mr.  Mackie 
would,  no  doubt,  discover  by  experience,  when  he  began 
to  manufacture  on  a large  scale,  that  there  were  diffi- 
culties w’hich  had  nothing  to  do  with  the  treatment  of 
the  cellulose,  or  pure  cotton  fibre,  by  acids.  Whether 
he  ground  it  up  into  impalpable  powder,  or  cut  it  into 
very  small  pieces,  he  would  find  he  had  other  matters  to 
deal  w'ith  as  impurities  far  more  refractory  than  acids, 
upon  the  removal  of  which  he  had  laid  so  much  stress. 
I’here  were  one  or  two  other  matters  on  which  Mr. 
Mackie  wpuld  gain  a little  experience  after  his  experi- 
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mental  factorj’  had  been  established ; for  instance,  be 
■would  probably  find  that  bis  beautiful  earthenware 
ressels,  and  the  automatic  arrangements  for  keep- 
ing the  acids  constantly  mixed — which,  when  once  mixed, 
did  not  unmix  again — and  for  allowing  the  liquid  to  flow 
in  due  proportions,  would  gradually  disappear  from  bis 
model  factory ; and  when  be  arranged  his  machinery  for 
producing  20  'tons  per  week,  he  would  fall  back  on  those 
rough  and  ready  methods  which  he  had  seen  in  opera- 
tion elsewhere.  In  other  matters,  also,  it  would  he 
found  that  allowance  would  have  to  he  made  for  the 
zeal  of  a sanguine  man,  leading  him  to  believe  that 
greater  results  were  to  be  obtained  from  the  perfection 
of  a process  of  manufacture  to  which  he  had  paid  a 
great  deal  of  attention  th&n  would  he  found  to  be  the 
case.  It  would  he  found,  he  believed,  that  either  with 
edged  rollers,  rollers  in  pairs,  or  knives,  a finely-divided 
material  could  be  produced,  which  would  have  much 
the  same  appearance  and  properties  in  all  instances. 
He  could  show  samples  of  granulated  gun  cotton  made 
with  the  pulp  from  a heating  engine  in  1866  or  1867, 
which,  though  old,  was  still  beardless.  No  doubt  it 
was  an  important  point  to  have  the  material  in  a fine 
state  of  division,  but  how  that  state  was  produced  did 
not  so  much  matter ; and  long  before  it  got  to  that 
stage,  if  the  previous  processes  had  been  properly 
carried  out,  all  the  acid  would  be  removed  ; hut  there 
would  remain  other  impurities  which  were  not  so  easily 
displaced,  even  if  the  cotton  presented  no  structure 
at  all,  which  would  prevent  their  removal  by  washing. 
There  were  several  inaccuracies  in  the  paper,  which  he 
would  not  detail,  and  which  might  have  arisen  from  Mr. 
Mackie  not  having  full  materials  before  him  in  drawing 
up  the  historical  portion  of  his  subject.  In  conclusion, 
he  wished  him  all  possible  success  in  the  elaboration  of 
those  details  from  which  he  expected  so  much,  though, 
for  himself,  he  must  say  he  considered  the  title  a little 
premature,  to  speak  of  them  as  improvements,  until 
actual  experience  had  proved  them  to  be  novelties  which 
which  were  really  improvements. 

Lord  Clarence  Paget  said  the  question  of  cost,  as 
compared  with  gunpowder,  was  one  of  considerable 
practical  importance. 

Capt.  C.  Jones,  E.E.,  remarked  that  at  present  gun- 
cotton, when  compressed  into  discs,  was  preserved  wet;  hut 
in  the  case  of  that  mixed  with  sugar  he  should  be  afraid 
that  if  kept  in  the  same  way  the  sugar  would  dissolve 
out.  With  regard  to  the  trial  of  Mr  Punshon's  gun- 
cotton by  the  Explosive  Committee  he  did  not  think 
there  had  been  so  much  delay  as  seemed  to  be  implied, 
and,  according  to  his  recollection,  the  report  made  upon 
it  was  only  adverse  to  the  material  for  military  pur- 
poses. He  believed  it  would  answer  very  well  for  sport- 
ing, but  for  a military  rifle  the  greatest  uniformity  and 
accuracy  of  fire  ■nms  requisite.  He  had  not  the 
figures  with  him,  but  he  was  quite  confident  that 
with  the  Martini-Henry  rifle  the  radial  deviation  was 
more  than  twice  as  much  with  the  gun-cotton  as 
with  gunpowder,  and,  therefore,  the  committee  reported 
against  it.  Considering  that  for  every  invention  of  any 
value  submitted  to  government  there  were  at  least  99 
utterly  worthless,  it  was  not  to  be  wondered  at  that  dis- 
satisfaction should  be  expressed  by  those  who  were  dis- 
appointed, and  hence  many  of  the  complaints  as  to  govern- 
ment delay  and  unfairness. 

Mr.  Mackie,  in  replying,  said  he  could  not  go  into  some 
points  so  fully  as  he  could  have  wished,  from  the  circum- 
stance already  mentioned,  that  some  of  the  company’s 
processes  were  not  yet  protected  by  patent.  Mr.  Nash’s 
position  as  solicitor  to  the  Stowmarket  Company  would 
account  for  the  tone  of  many  of  his  remarks,  and  by  his 
own  account  all  the  experiments  they  had  made  with  the 
view  of  preventing  the  cartridges  being  spoiled  by  damp, 
had,  more  or  less,  resulted  in  failure.  He  certainly  was 
under  the  impression  that  he  had  named  Mr.  Prentice, 
and  if  he  had  not  done  so  it  was  solely  from  thehurried  way 


in  which  the  paper  had  unavoidably  been  prepared.  He 
certainly  intended  to  speak  with  the  highest  apprecia- 
tion of  what  had  been  done  by  Mr.  Prentice,  having 
no  feeling  of  enmity  to  him,  nor,  indeed,  to  any  one 
else  ; and  he  felt,  and  should  feel,  much  indebted  to 
Mr.  Abel  for  any  hints  he  might  give  him,  either 
in  public  or  private.  Captain  Jones  appeared  to  have 
quite  mistaken  his  views  with  regard  to  government 
committees ; he  brought  no  charge  against  them,  but  he 
did  firmly  believe  that  so  long  as  the  government  had 
arsenals  and  factories  of  their  own,  all  inventors  who 
came  forward  with  their  inventions  in  an  imperfect  or 
incomplete  state  must  do  so  at  a great  disadvantage. 
No  one  could  have  less  reason  to  abuse  government  com- 
mittees, for  he  had  for  twenty  jmars  experienced  the 
greatest  courtesy  at  their  hands.  No  doubt  there  was  a 
great  deal  of  truth  in  what  had  been  said  by  Mr. 
Abel,  but  had  he  been  able  to  speak  freely  of  the  whole 
process,  it  would  have  been  seen  that  he  by  no  means 
considered  he  had  done  all  that  was  required  ■when  he 
had  crushed  the  gun-cotton.  It  ■^vas  precisely  one  of 
the  latter  processes  that  he  was  unable  to  describe  minutely 
without  a breach  of  duty  towards  the  company  whose 
interests  he  was  bound  to  protect.  It  was  absurd  to  talk 
of  sugar  being  an  adulteration  when  it  was  used  in  the 
manufacture  of  an  article  in  order  to  produce  a certain 
specified  effect,  but  it  by  no  means  followed  that  because 
the  product  was  controlled  in  that  way  for  the  purpose 
of  ammunition,  it  should  be  made  of  precisely  the  same 
ingredients  for  every  purpose.  Under  Mr.  Punshon's 
patent  it  could  be  granulated  into  powder,  made  into 
discs,  or  in  any  form  whatever,  to  suit  the  requirements 
of  customers,  so  that  they  did  not  interfere  with  the 
rights  of  others.  He  had  endeavoured  to  walk  in  a 
road  in  which  he  interfered  with  no  one,  and 
that  would  be  his  aim  throughout.  He  was  liberal- 
minded  enough  to  believe  that  there  ■was  room 
enough  in  the  world  for  works  at  Stowmarket,  Paver- 
sham,  and  other  places.  There  was  no  reason  why  one 
should  abuse  or  detract  from  the  other.  Each  should 
endeavour,  while  pursuing  his  own  path,  to  aid  in  the 
general  rate  of  progress.  He  could  not  state  the  exact 
price  at  which  the  company  would  sell  their  product, 
but  it  would  probably  depend  on  the  price  asked  by 
other  people  for  explosives  of  something  like  the  same 
power.  Most  likely  its  value  in  the  market  would  de- 
pend upon  the  work  done  as  compared  with  ordinary 
gunpowder,  and,  as  far  as  he  could  judge,  each  explosive 
had  a distinctive  character,  suiting  it  for  particular 
kinds  of  work,  so  that  nitro-glycerine,  dynamite,  and  all 
others  would  be  used  as  circumstances  dictated.  In 
conclusion,  he  thanked  Mr.  Abel  for  the  friendly  manner 
in  which  he  had  referred  to  him,  and  said  that  he  had 
no  object  in  reading  the  paper  but  to  receive  the  fullest 
and  freest  criticism  upon  the  process ; in  fact,  he  had 
not  asked  a single  personal  friend  to  be  present,  or  speak 
in  its  favour.  He  believed  the  crushing  process  was  an 
improvement  which  would  render  it  possible,  if  neces- 
sary, to  place  the  article  on  the  market  at  a lower  price 
than  had  yet  been  reached  by  gun-cotton. 

On  the  motion  of  the  Chairman,  a unanimous  vote  of 
thanks  was  passed  to  Mr.  Mackie.  ' 


Mr.  Bessemer  intends  to  found  a gold  medal,  to 
be  given  annually  to  any  member  of  the  Iron  and  Steel 
Institute  who  may  have  displayed  literary  capacity,  or 
promoted  the  progress  of  metallurgical  science  by  original 
research. 

The  State  Mineralogist  of  Wisconsin  annotmees 
that  there  is  enough  iron  ore  in  the  neighbourhood  of  the 
Black  River  Falls  to  supply  the  whole  demand  of  the  United 
States  for  the  next  ten  centuries. 

Somidings  to  the  depthsk>f  nearly  four  and  a 
half  miles  have  been  taken  by  the  Challenger  expedition,  but 
the  scientific  results  were  comparatively  poor. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  mimher  of  visitors  admitted  on  Friday  last  rvas, 
season  tickets,  245:  on  payment  of  Is.,  3,076  total  3,321; 
on  Saturday,  season  tickets,  1,286  ; on  payment  of  Is., 
0,666  ; total,  6,852  ; on  Saturday,  after  6 p.m.,  season 
tickets,  26;  on  payment  of  6d.,  272;  total,  298. 


The  number  of  visitors  admitted  to  the  Exhibition 
during  theweek  endingSaturday,May  3,  wasasfollows: — 
Season  tickets,  2,667 ; on  payment  of  2s.  6d.,  1,354  ; on 
payment  of  Is.,  19,116  ; total,  23,137. 


The  number  admitted  on  Monday  was,  season  tickets, 
170  ; on  payment  of  Is.,  2,032  ; total,  2,202.  On  Tues- 
d.ay,  season  tickets,  193;  on  payment  of  Is.,  2.930; 
total,  3.123.  On  Wednesday,  season  tickets,  288;  on 
payment  of  2s.  6d.,  1,300  ; total,  1,588. 


MR.  BFCKLAND’S  FISH. 

Few  portions  of  the  collection  of  food  products  at  the 
South  Kensington  Exhibition  will,  perhaps,  attract 
more  interest  than  the  section  devoted  to  the  exhibition 
of  fish  and  fishing  implements.  For  years  past  Mr. 
Buckland’s  Museum  has  received  the  attention  not  only 
of  our  own  pisciculturists,  but  of  all  the  best  known 
foreign  naturalists.  As  yet,  however,  he  has  obtained 
little  or  no  assistance  from  the  authorities,  being 
obliged  to  depend  almost  entirely  on  his  own  personal 
exertions  for  the  collection  of  specimens  and  the  prefia- 
ration  of  casts,  while  his  investigations  regarding  the 
rearing  and  habits  of  fish  have  been  greatly  retarded 
owing  to  the  limited  space  placed  at  his  disposal  for  the 
carrying  out  of  his  experiments.  In  spite,  how'ever,  of 
these  drawbacks,  the  fish  museum  at  South  Kensington 
has  gradually^  become  of  great  value,  and  has,  more- 
over, proved  of  much  use  as  a reference  and  studying 
room  for  students  of  natural  history,  who,  until  Mr. 
Buckland  started  his  museum,  some  nine  or  ten  years 
ago,  had  few,  if  any,  opportunities  of  supplementing 
their  reading  with  observations  of  the  formation  and 
peculiarities  of  the  various  kinds  of  sea  and  fresh  water 
fish.  This  they  can  now  do  by  means  of  many  beauti- 
fully executed  casts  which  are  being  added  almost  daily 
to  the  collection,  all  of  which  have  been  made  bj'  Mr. 
Buckland  himself,  or  with  the  assistance  of  his  secretary, 
Mr.  Searle.  It  is  true  that  the  formation  of  the  aquaria 
at  Brighton  and  the  Crystal  Palace  have  opened  up  new 
opportunities  for  the  study  of  fish  life  which  are  not 
atl'orded  at  South  Kensington  ; yet  in  some  respects  the 
smaller  and  less  pretending  London  museum  has  the 
advantage  over  the  larger  establishments  at  Brighton 
and  fiydenham. 

This  year,  as  last,  Mr.  Buckland’s  museum  forms  part 
of  the  international  Exhibition,  and  although  many  of 
the  specimens  shown  have  been  on  view  for  many  years, 
all  have  been  rearranged,  and  many  important  additions 
have  been  made  to  them.  Of  the  new  arrivals  those 
which  will  doubtless  interest  Londoners  most  are  the 
stuffed  specimens  of  remarkable  fish  taken  in  the  waters 
round  the  metropolis.  These  have  been  collected  und<  r 
the  management  of  Mr.  Sachs,  late  secretary  of  the  Pis- 
catorial Society,  who  has  given  Mr.  Buckland  much 
assistance  in  collecting  and  arranging  the  various  cases. 
Of  Ihe  angling  societies  w'hich  have  contributed  to  Ihe 
exhibition,  the  True  Waltonians  show  seventeen  cas  s ; 
the  Piscatorial  Society',  twenty-four  ; the  Amicable  Wal- 
tonians, four  ; the  Alliance,  six  ; while  the  United 
Si/ciety'  of  Anglers  and  several  private  persons  have  also 
contributed  some  speeijpens.  Among  the  fish  shown 
we  may  mention  some  splendid  Thames  trout — one  of 
141b.  "o.-'.  This  fish  is  also  represented  by' a fine  cast, 


coloured  by  Mr.  H.  L.  Eolfe  ; and  as  it  lies  in  a basket 
on  some  straw  it  looks  so  like  the  real  fish  that  many 
are  obliged  to  touch  it  before  they  can  be  convinced 
that  it  is  only  a cast.  We  believe  the  largest  trout  ever 
known  to  have  been  taken  in  the  Thames  was  captured 
some  fifteen  years  ago,  at  Shepperton,  and  weighed 
161b.  ; one  was  taken  at  Marlow,  about  six  years  ago, 
which  weighed  151b.  ; while  the  two  largest  taken  last 
season  weighed  together  231b.,  their  several  weights 
being  almost  equally  divided.  Some  good  pike  are  also 
shown  ; one  weighing  281b.  Of  carp  ai’e  exhibited  a case 
of  five  beautiful  fish,  weighing  in  the  aggregate  321h. 
6 oz.  One  taken  at  Bushey-park  pond  some  time  ago, 
weighing  15|lb.,  is  also  shown.  The  collection,  besides 
these,  contains  a curious  Albino  perch  caught  in  the 
river  Lea,  three  magnificent  rudd  (5  lb.  6 oz.),  five 
bream  (231b.),  two  carp  (111b.),  a perch  of  3|lh.,  a 
barbel  91b.,  two  grayling  caught  in  the  Itchen — one  of 
lib.  14  oz.,  the  other  of  1 lb.  13  oz.  Many'  other  fine 
fish  are  also  shown  ; the  whole  forming,  perhaps,  the 
finest  collection  of  ‘‘London  fish”  ever  brought  together. 

Casts  of  fish  are  much  more  numerous  than  the  stuffed 
specimens,  and  represent  many  curious  species  of  both 
fresh  and  salt  water  varieties,  collected  fi’om  difierent 
parts  of  the  world.  All  of  one  side  cf  the  gallery  is 
occupied  by  coloured  representations  of  sea  fish,  m.ost  of 
which  have  been  in  the  museum  for  some  time.  In  no 
collection  in  the  world,  we  believe,  is  there  such  a large 
and  finely  executed  number  of  casts  exhibited  as  that 
now  on  view  at  ISouth  Kensington.  Of  salmon  there  are 
plenty  of  representatives  of  English,  Irish,  and  Scotch 
bred  fish  in  both  the  fresh-rnn  and  foul  state,  from  the 
magnificent  Tay  salmon  of  70  lb.,  taken  in  1870,  to  the 
lanky,  ill-conditioned  keltxjf  491b.,  taken  in  the  Shannon; 
perhaps  the  most  beautiful  in  the  whole  Exhibition  being 
a cast  of  a magnificent  salmon  of  34  lb.  taken  by  Colonel 
Keane.  These  casts  have  tieen  beautifully'  coloured  to 
the  life  by  Mr.  Eolfe. 

Fish-hatching  operations  are  also  to  be  seen  in  full 
working  order,  the  troughs  being  filled  with  eggs  and 
young  fish  in  various  stages  of  development  and  growth. 
The  hatching  was  most  successful  this  year,  and  a very- 
varied  stock  of  eggs  was  deposited,  as  the  following  list 
will  show  : — Sahno  ferox  (hatched  out  February  22)  ; 
Ehine  salmon  (March  9)  ; Norway  trout.  Great  Lake 
trout  (hatched  February-  22)  ; Tyne  salmon  (hatched 
February-  26)  ; Newstead  Abbey  trout  (hatched  March 
14)  ; Neuchatel  trout,  common  trout  (hatched  February 
20)  ; Sahno  faro  (hatched  March  9)  ; silver  char,  salmon 
and  trout  hy-brids  ; sea  trout  hybrids  from  Nuninguen 
(hatched  Feb.  27).  The  hatching  boxes  and  the  w'hole 
collection  are  placed  under  the  superintendence  of  an  in- 
telligent assistant,  Mr.  Edon,  who  is  always  ready-  to 
show  the  fish  and  explain  operations  to  visitors,  and  to 
whose  care  in  attending  to  the  eggs  and  young  fish 
much  of  the  success  of  this  year’s  hatching  operations 
is  due.  Tanks  and  small  aquaria  are  placed  about 
1he  museum,  some  of  which  contain  fish  of  different 
ages,  bred  in  the  tanks,  while  a pretty  model  of 
a mill-dam  and  salmon  ladder,  designed  by  the  late  Mr. 
G.  P.  Ffennel,  a son  of  the  late  inspector,  forms  an 
attractive  feature  of  the  exhibition.  Some  fresh  arrivals 
are  shortly  expected  ; a tank  is  being  prepared  for  some 
specimens  of  the  “Spiegel,”  or  “looking-glass”  carp, 
from  Silesia,  of  which  Mr.  Buckland,  in  a late  number 
of  Land  and  Water,  writes  : — “ It  is  not  yet  deter- 
mined whether  the  ‘ looking-glass  carp  ’ is  a distinct 
species,  or,  as  some  have  it,  whether  it  is  a hybrid 
between  a carp  and  a tench.  It,  again,  may  possibly  be 
an  established  species,  originally-  a hybrid.”  The  last 
interesting  arrival  consists  of  a specimen  of  the  lander, 
or  “ pike  perch,”  from  Stettin.  This  fi.'^h  has  thus  been 
introduced  into  this  country  for  the  first  time  by  Mr. 
Sachs,  who  unfortunately,  out  of  fifteen  fish  despatched, 
received  only-  one  alive,  and  that  in  rather  a sickly-  con- 
dition. Under  Mr.  Edon's  care  it  has,  however, 
thoroughly  revived,  and  now  forms  a novel  leature  in 
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Mr.  Buckland’s  museum,  and  ■will  doubtless  prove  a 
valuable  addition  to  the  ordinary  run  of  our  pond  fish, 
Mr.  Buckland  considering  that  many  waters  in  England 
are  admirably  suited  for  its  cultivation.  Another  im- 
portant addition  to  the  fish  exhibition  is  the  skeleton  of 
an  enormous  whale.  This  specimen,  being  too  large  to 
exhibit  in  the  museum,  has  been  set  up  on  a plot  of  land 
adjoining  the  western  annexe ; the  body  was  found  by 
some  fishermen  floating  in  the  sea,  in  1869,  about  fifteen 
miles  from  Havre ; the  skeleton  measures  sixty  feet,  and 
was  lately  purchased  by  a gentleman  for  £50,  who  has 
lent  it  to  Mr.  Buckland  for  the  exhibition.  Besides  the 
specimens  above  specified,  the  fish  collections  contains  a 
number  of  nets  and  other  implements  used  in  fishing, 
specimens  of  oysters  from  various  districts,  models  of 
fishing  boats  lent  by  Mr.  Wiseman,  and  many  other 
objects  of  interest  and  value  to  naturalists  and  piscicul- 
turists.— Fall-Mall  Gazette. 


EXHIBITIONS. 

♦ 

VIENNA  EXHIBITION. 

The  opening  of  the  Exhibition  took  place,  as  announced, 
on  Thursday,  May  1st.  The  following  account  of  the 
opening  ceremony  is  extracted  from  the  Times  : — • 

“ A very  few  minutes  after  the  stroke  of  noon  the  hall 
woke  up  to  a flourish  of  trumpets,  and  then  the  Emperor 
made  his  appearance.  Arriving  with  the  Empress  in  a 
close  carriage,  drawn  by  six  bays,  he  had  been  received 
at  the  grand  entrance  by  his  brother,  the  Archduke  Pro- 
tector, and  by  Baron  Schwarz,  Director-General  of  the 
Exhibition,  who  presented  the  Empress  with  a magnifi- 
cent bouquet.  Entering  the  rotunda  through  the  southern 
portal,  the  Emperor  crossed  the  hall,  conducting  the 
Princess  Imperial  of  Germany.  Behind  them  walked 
the  Prince  Imperial  of  Austria  and  Prince  Frederick 
William  of  Prussia.  Then  followed  the  Prince  Imperial 
of  Germany  with  the  Empress,  the  Prince  of  Wales  with 
one  of  the  Archduchesses,  the  Crown  Prince  of  Denmark, 
Prince  Arthur  of  England,  the  Crown  Prince  of  Saxony, 
&c.  As  they  moved  across  to  take  their  places  on  the 
elevated  tribune  the  membersof  the  Gesangnerein  chaunted 
the  Imperial  Antheth  to  the  magnificent  accompaniment 
of  the  Exhibition  band  and  the  orchestra  of  the  Imperial 
Opera  House.  His  Eoyal  Highness  the  Prince  of  Wales 
had  his  place  on  the  tribune  to  the  right  of  the  Emperor, 
with  whom  he  frequently  conversed  during  the  proceed- 
ings. When  the  Imperial  party  were  seated  and  the 
anthem  had  been  sung,  the  Archduke  Charles  Louis, 
Protector  of  the  Exhibition,  came  forward  to  the  front  of 
the  tribune,  and  addressed  the  Emperor  in  the  following 
terms : — ■ 

“ Your  Majesty.  Most  Gracious  Lord, — With  joyous 
feelings  ffestlicher  stunmingj,  I welcome  your  Majesty,  in 
these  halls,  dedicated  to  peaceful  progress.  Your  Majesty’s 
most  gracious  sympathy  crowns  the  work  which  draws  on 
Austria  the  eyes  of  the  world,  .and  insures  our  Fatherland  the 
recognition  of  a prominent  participation  in  the  advancement 
of  human  h'appiness  through  education  and  labour.  It  does 
not  become  us,  whom  your  Majesty’s  confidence  has  in- 
trusted with  the  realisation  of  your  sublime  ideas,  to  be  the 
judges  of  our  own  work.  Yet  we  may  be  permitted  to  indi- 
cate the  elements  to  which  it  owes  its  accomplishment : — 
The  sublime  initiative  of  your  Majesty  ; the  intelligent  and 
self  co-operation  of  our  own  and  friendly  peoples ; the 
moral  and  political  force  of  labour  and  cultivation— these  are 
the  elements  which  lend  to-day  to  this  creation  of  your 
Maje.sty  its  intrinsic  value,  and  will  bequeath  to  future 
generations  its  honour  and  memory. 

“ May  it  please  your  Majesty  to  accept  the  Exhibition 
catalogue  and  the  report  of  the  historical  development  of 
the  Exhibition,  and  to  declare  the  Universal  Exhibition  of  \ 
the  year  1873  to  be  opened.”  j 

The  Emperor  read  his  reply  in  tones  that  were  dis- 
inctly  audible  far  oyer  the  hall : — 


“ With  lively  satisfaction  I behold  the  accomplishment 
of  an  undertaking  whose  significance  and  importance  I 
appreciate  in  tbeir  fullest  extent.  My  confidence  in  the 
patriotism  and  energy  of  my  people,  and  in  the  sympathy 
and  support  of  friendly  nations,  has  accompanied  the  de- 
velopment of  the  great  work.  My  Imperial  good  wishes  and 
my  grateful  acknowledgments  are  dedicated  to  its  consum- 
mation. I declare  the  Universal  Exhibition  of  the  year 
1873  to  he  opened.” 

Then  followed  the  address  of  thanks,  read  by  Prince 
Auersperg,  in  the  name  of  the  people  of  Austria.  The 
address,  while  congratulating  the  nation  on  the  great 
work  it  had  achieved,  attributed  the  credit  and  glory  of 
it  to  the  initiative  of  his  Imperial  Majesty. 

To  the  Prince  succeeded  Dr.  Cajetan  Felder,  Burgo- 
master of  Vienna,  who  expressed  the  gratitude  of  the 
citizens  for  all  his  Majesty  had  done  for  the  city. 

Then  the  choir  intoned  the  Festgesang,  composed  by 
Josef  Weilen  after  the  Psean  of  Victory  in  Handel’s 
Judas  Maccabceus.  Nothing  in  the  programme  of  the 
day  was  more  impressive  than  the  marvellous  effect  of 
the  music  in  a hall  that  was  certainly  not  constructed 
primarily  for  purposes  of  sound.  The  volume  of  melody 
seemed  to  gain  in  richness  as  it  swelled  and  rolled  round 
among  the  arches ; and,  with  the  prospect  of  hand- 
playings  and  grand  concerts  before  one,  it  was  satisfac- 
tory to  know  that  the  Rotunda  was  a success  in  acoustics 
as  well  as  a triumph  in  architectural  engineering.  The 
Festgesang  over,  the  Imperial  party,  followed  by  a 
brilliant  suite,  started  to  make  the  tour  of  the  build- 
ing. The  various  Commissioners  and  officials  had 
previously  made  their  way  to  their  respective  de- 
partments, where  they  were  in  readiness  to  receive 
and  act  as  cicerones  to  the  illustrious  visitors.  Of 
course,  even  after  the  almost  superhuman  exer- 
tions which  have  been  made  in  some  quarters 
during  the  last  few  days,  the  Exhibition  is  but  the 
shadow  and  skeleton  of  what  it  ■null  he.  Thanks  to 
the  indefatigable  labours  of  Mr.  Owen  and  his  staff,  who 
never  relaxed  their  exertions  to  the  last  moment,  England 
shows  most  creditably.  There  are  blank  cases  there  as 
elsewhere,  but  already  most  of  the  important  machinery 
is  in  place,  while  the  most  attractive  objects  in  gold- 
smiths’ work,  china,  and  crystal  show  brilliantly  in  their 
completed  arrangement.  India,  too,  is  gorgeous  and 
richly  stocked,  which  is  more  than  can  be  said  for  the 
court  allotted  to  the  Australasian  colonies,  where  the 
coming  display  is  as  yet  all  left  to  the  imagination. 
Thanks  to  the  dispute  among  the  commissioners,  America 
is  represented  mainly  by  a dentist’s  chair,  a case  of  photo- 
graphs, a piano,  and  a stand  of  scent  bottles  filled  with 
‘ Mississippi  water.’  France,  too,  is  excessively  back- 
ward ; Germany  makes  hut  little  show ; and  among  the 
rest  Austria  leads,  as  she  ought  to  do,  with  perhaps  the 
single  exception  of  Switzerland,  whose  little  court  seems 
a marvel  of  beauty  and  snugness,  while  Egypt  treads 
hard  on  the  heel  of  both.” 

The  Exhibition  itself,  however,  is  very  far  indeed  from 
being  in  a state  of  completion.  The  correspondent  of 
Daily  Telegraph  sajs: — “All  sorts  of  expedients  were 
adopted  on  the  opening  day  to  cover  the  nakedness 
of  the  land.  In  some  of  the  apartments  acres  of 
grey  calico  were  nailed  over  wooden  skeletons,  and 
propped  up  by  girders  to  fill  up  blanks,  or  screen 
the  entrances  to  covered  courts,  wherein  deal  boards 
were  the  only  objects  ready  for  exhibition.  Triumphs 
of  ingenuity  were  achieved  ■with  carpets  and  woollen 
fabrics — readily  lent  by  manufacturers  whose  allotted 
exhibiting  space  was  not  fully  prepared  for  the  dis- 
play of  their  articles-  In  a word,  the  best  was  made 
of  a had  job ; for,  with  the  excep>tion  of  three  or  four 
foreign  departments,  no  entire  section  of  the  whole 
Exhibition  was  read}' ; nor  do  I believe  that  everything 
will  lie  in  its  place  even  by  the  1st  of  June.  What 
has  been  done  hitherto  has  to  a great  extent  been 
provisional.  For  instance,  our  Indian  Department, 
of  which  we  have  good  reason  to  feel  proud,  is 
now  about  to  commence  a thoroughgoing  re-arrange- 
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ment  of  its  show,  which,  it  will  shortly  dispose  in  a ! 
manner  that  may  he  considered  definitive.  Ninety 
cases  arrived  from  India  on  Wednesday,  too  late, 
of  course,  to  be  opened  in  time  for  the  morrow’s  cere- 
mony ; these,  and  a few  others  expected  shortly,  will 
complete  the  contributions  from  Hindostan.  The  colonies 
are  at  present  represented  by  a sparse  selection  of  na- 
tural products  in  little  linen  sacks  and  glass  bottles. 
The  Cape,  Australia,  New  Zealand,  and  Queensland  are 
in  a gallery  of  their  own,  hut  a small  slip  of  which  has 
been  ceded  to  India  ; and  there,  in  a sort  of  cool  and 
melancholy  retirement,  they  are  awaiting  the  arrival  of 
corpulent  chests  by  dozens,  now  reposing  in  some 
shunted  truck  or  goods  shed  in  an  obscure  Continental 
railway  station.  Things  do  seem  to  take  a terrible  time 
getting  here  just  now.  For  instance,  the  beer-engine  of 
the  English  dining-room  was  despatched  from  London 
towards  the  end  of  March ; it  is  not  yet  forthcoming ! 
Some  hundreds  of  French  cases  have  been  six  weeks  on 
the  road  ; and  the  American  colis,  where  are  they  P” 

The  same  correspondent  adds: — -“The  English  jewel- 
lery is,  as  always,  unsurpassed  either  in  beauty  of  design 
or  solidity  of  make  by  any  other ; and  the  gold  and  silver 
plate  in  our  department  is  already  become  one  of  the 
lioii.s  of  the  palace.  It  cannot  but  be  highlj-  satisfactory 
to  Englishmen  to  notice  that,  without  a single,  exception, 
all  the  Viennese  journals  speak  of  the  display  within  the 
British  section  in  terms  of  unqualified  admiration.  The 
highest  encomiums  are  passed  upon  our  agricultural! 
machinery,  our  pottery  and  porcelain  wares,  and  our 
glass.”  


UTILISATION  OF  SILK  DOWNS. 

By  P.  L.  Eimmonds. 

Among  the  various  raw  materials  and  products  long- 
neglected  or  unemployed,  to  which  I have  from  time  to 
drawn  attention,  by  papers  read  at  meetings  of  the 
Society,  or  by  communications  in  the  Society’s  Journal, 
several  have  risen  into  important  industries. 

The  various  economic  uses  of  cotton-seed  is  one 
example  ; for  vre  imported  into  this  country  alone,  on 
the  average  of  the  last  two  years,  171.C00  tons,  of  the 
value  of  £1,600,000,  for  making  oil-cake  for  cattle  food, 
paper  from  the  husk,  &c. 

Another  recent  industrial  application,  which  is  hc- 
comiiig  of  sooio  importance,  is  the  use  of  the  silky 
down,  clothing  the  seeds  of  several  plants,  a substance 
which  has  been  for  a long  time  suffered  to  run  to  waste. 
.In  Holland,  at  the  International  Exhibition  of  Domestic 
Economy,  a few  years  ago,  I had  the  pleasure,  as  a juror, 
of  rewarding  an  extensive,  economic  application  of  this 
material,  and  now  it  is  working  its  way  in  commerce  in 
this  country,  where  private  firms  and  companies  are 
turning  their  attention  to  it.  The  Ceilia  Down  Compnny 
of  Stockport  use  it  for  down  quilts,  ladies’  quilted 
petticoats,  and  other  stuffing  purposes.  It  may  be  well 
to  draw'  attention  to  what  the  Society  of  Arts  and  others 
have  done  in  this  direction,  so  as  to  concentrate  the 
.lloating  information  about  thesevarious  vegetable  downs 
or  silky  cotton  substances. 

So  far  back  as  1835,  the  Society  of  Arts  received  two 
large  p)ieces  of  cloth  made  from  the  down  of  the  simool, 
or  tree -cotton  [Homhax  hcptaphyllinn)  'forwarded  by 
Captain  Jenkins  from  Go-n’ha.tty,  in  Assam,  the  place  of 
their  manufacture.  From  a report  then  made  on  it,  it 
appeai'i-d  that  tho  fine,  short  down  of  tho  Boinhnx  is 
spun  into  a large,  loose,  slightly-twisted  cord  or  roving, 
and  this  is  made  into  cloth  by  interw'eaving  it  with  a 
warp  and  shoot  of  common  thin  cotton  thread,  in  thi; 
manner  of  caipeting.  It  composes  a loose  cloth, 
incauable,  probably,  of  being  -^vasheii  without  injury, 
but  warm,  very  elastic,  and  light.  From  the 
shortness  of  the  staple,  and  the  great  elasticity  of  the 
fibre,  it  is  not  at  all  probable  that  it  could  be  worked  by 
the  machinery  now'  in  use  for  spinning  cotton,  hut  the 
conihination  which  it  exhibits  of  fineness  of  fibre  with 


great  elasticity,  will  no  doubt  make  it  rank  high  as  a 
non-conductor  of  heat,  and  therefore  fit  it  for  making 
wadding  and  for  stuffing  muffs,  and  perhaps  mattrasses. 
When  combined  with  wool,  it  might  probably  form  the 
basis  of  fabrics  of  great  warmth,  lightness,  and  silky 
softness.  These  predictions  have  been  fully  realised 
as  the  wants  of  commerce  developed  themselves. 

Very  fine  collections  of  silk-cotton  of  various  kinds 
were  shown  at  the  London  International  Exhibition  of 
1862,  from  Jamaica,  Dominica,  Brazil,  the  Fhilippines, 
and  other  quarters ; and  I also  exhibited  a large  and 
varied  collection  from  the  capsules  of  different  trees  and 
plants  at  the  London  Annual  Exhibition  of  1872. 

In  the  India  Museum  will  be  found  down  cotton  or 
floss  [Lamia,  extensa'),  rjupsal,  silk  cotton  of  Salmalia 
malaribica,  Madras,  cloth  made  entirely  of  mudar 
floss  [< ,aloiropjis  yigantea),  cloth  of  one  part  of  cotton 
and  four  of  mudar  floss,  and  cloth  of  one-half  of 
cotton  and  one-half  of  mudar  floss  from  Agra. 

In  Africa  tjiis  silky  down  of  the  Bomhax  is 
utilised,  for  Captain  Burton,  in  his  “ Lake  Region  of 
Central  Africa,”  mentions  its  being  brought  daily  to 
the  bazaars  as  a favourite  substitute  for  cotton,  being 
hut  half  the  price.  The  people  spend  their  waste  time 
in  spinning  yarn  of  it  with  the  rude  implements  they  r 
have  at  their  command.  In  Liberia  stockings  have 
been  mads  of  it,  showing  the  result  of  African  skill 
in  spinning  and  manufacturing. 

The  Indians  make  beautiful  fabrics,  about  the  Rio 
Negro  and  Amiizon,  of  the  down  of  Eriodendrou 
Sauinamn.  At  Gu-iyaquil  this  silky  fibre  is  used  to 
stuff  cushions  and  in  manufactures. 

The  species  of  Lomhax  are  remarkable  on  account 
of  their  capsules,  which,  on  bursting,  display  a floccu- 
lent.  substance,  often  mistaken  by  travellers  for  cotton. 

This  uiatciial,  being  more  silky  than  cotton,  has  been 
distinguished  by  the  name  of  ‘‘silk  cotton.”  It  dill'eis 
also  ill  not  spinning  so  well  as  cottondoes.  Some  difficulty,  | 
therefore,  has  been  experienced  in  making  use  of  this  very 
abundant  cotton-like  produce.  Mr.  Williams,  of  Juh- 
bulpore,  succeeded  in  spinning  and  weaving  some  of  it 
so  as  to  form  a good  coverlet.  It  has  lately  been  made 
use  of  extensively  for  stuffing  pillows,  mutt's,  coverlets, 
and  wadding,  and  could  be  converted  into  half-stuff  for 
paper-making,  and  perhaps  for  gun-cotton,  and  as  a 
inoxa.  The  jury  of  the  Exhibition  of  1861  suggested 
that  it  might  advantageously  he  used,  in  combination 
with  other  substances,  not  merely  for  the  purposes  of 
upholsterj',  hut  even  in  the  manufacture  of  mixed  fabrics 
for  various  other  uses  in  the  arts. 

At  one  of  the  Society’s  Exhibitions,  silk  cotton  was 
shown  auiong  other  useful  paper-making  materials.  It 
could  not  be  emiJoyed,  however,  extensively  for  this  pur-  ic  * 
pose,  on  account  of  its  price.  jj 

The  Lunihax  down,  for  several  years  past,  has  entered  | 
into  ciuninerce  in  the  Dutch  ports,  on  the  Continent,  7 

under  the  name  of  kapok,  the  local  name  in  the  Eastern  j 

Archipelago.  The  increased  price  of  horse-hair,  feathers, 
flocks,  and  other  animal  substances  for  upholstery,  has 
caused  more  inquiry  to  be  directed  to  vegetable  materials, 
and  these  silk  cotton  downs  are  cheaper  by  50  per  cent.  j 
than  animal  substances.  '-i 

The  qualities  which  recommend  it  to  notice  are:  — 

1.  Its  immunity  from  attacks  by  moths  and  vermin.  , 

2.  Its  lightness.  jj* 

3.  Its  elasticity  and  softness. 

■1.  Its  medium  warmth. 

5.  Its  chea)incss. 

Its  price  as  compared  with  tt  atliers  for  a double  bed  was 
stated  at  AinstcrJaiu,  in  1869,  to  be  : — 

n«.  £ s.  (1. 

Kapok  22  1 1 0 

Feathers  ......  35  213  6 

And  as  compared  with  horse-hair  for  a double  mattrass 
Ills.  £ tl. 

Kapok  33  1 11  6 

Horse-hair 4-4  3 7 0 
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The  beds  being  in  each  case  equally  well  stuffed.  Two 
Dutch  houses  showed  its  application  at  the  Amsterdam 
Exhibition,  in  18(39  ; Mr.  E.  G.  Kratzenstein,  ot‘  Amster- 
dam, who  received  a gold  medal  from  the  jurors,  and 
Messrs.  Klutgen,  of  Rotterdam. 

About  five  grammes  of  silk  down  are  obtained  from 
each  capsule.  By  care  and  attention  in  carding,  the 
quality  i.f  the  down  for  beds  is  much  improved,  and  it  is 
sold  at  sixpence  per  pound.  One  house  alone  in  Holland 
imports  from  the  Dutch-India  colonies  1,000  to  l.oUO 
biles  annually,  having  found  a considerable  sale  for  it  in 
Holland,  France,  Germiny,  Belgium,  and  Englind. 
The  oily  seeds,  when  separated  from  the  down,  sell  for 
about  12s.  the  100  kilogrammes;  the  oil  extracted  from 
them  at  40  to  45  Borins  per  hectolitre  ; and  the  oil  cake 
for  cattle  at  10  florins  per  100  kilogrammes. 

The  silky  down  of  barriguda,  called  paina,  is  used  in 
Brazil  for  filling  beds  and  pillows.  In  the  province  of 
Parahyha-do-Norte,  it  is  known  by  the  indigenous 
name  of  S lumama  [Tiriodmulron  Saimimna),  and  is  sold  at 
four  to  six  dollars  per  arroba.  In  the  province  of 
Maragnon  it  is  called  “ Faina- tyberina.”  In  Venezuela 
the  silk  downs  are  termed  Algodon  de  Seida. 

In  Porto  Rico  and  Cuba  the  down  from  Eriodendron 
oaribacum  is  used  for  stuffing  pillows,  mattresses,  &c., 
and  is  preferred  to  feathers  or  flock.  It  is  called  locally 
“ guana.” 

The  capsules  of  Bombax  malaribicum,  which  are  ripe 
in  Tahiti  in  October,  weigh  32  grammes,  of  which  the 
shell  forms  15  grammes,  the  seeds  10,  the  down  5,  and 
the  trophosperms  or  divisions  2 grammes. 

The  brownish  down  of  Oehroma  Lagopus,  and  some  of 
the  species  of  Bombax,  is  said  to  have  been  used  in  hat 
making,  in  place  of  beaver  or  rabbit  furs.  The  purple 
down  of  B.  villosum  is  spun  and  wove  into  a cloth,  of 
whii'h  g irrnents  are  made  and  worn  by  the  inhabitants 
of  Mexico. 

The  old  genus  Asclepins  abounds  -in  plants  yielding 
a strong  fibre,  as  the  Asdepias  gigantea,  &c.  The  Syrian 
dogbane  {Asdepiax  st/ri/ua)  is  cultivated  as  f ir  north  as 
Upper  Silesia.  The  silk-lilce  down  which  surrounils  the 
seed  of  this  plant  is  not  more  than  an  inch  or  two  in 
length,  butithas,  nevertheless,  been  usefully  applied  and 
articles  of  dress  manufactured  of  it,  both  in  Friuioo  and 
in  Russia. 

In  1872,  Madame Maralin David, of  Clamart,  submitted 
samples  of  the  fibres  of  the  stem  and  of  the  down  of  Asde- 
pias syriaca,  to  the  Industrial  Society  of  Mulhouse  lately, 
suggesting  that  the  silky  down  might  be  usefully  em- 
ployed. Dr.  Koechlin  thereupon  published  a descriptive 
note  respecting  the  plant  in  the  Bulletin  of  the  Society 
for  January,  1873,  p.  32,  in  which  he  states  there  are 
many  species  of  Apocynum  in  which  the  fruit  is  furnished 
with  a similar  cottony  substance,  but  only  that  of  Syria 
or  Canada  has  been  yet  employed  to  any  extent  under 
the  name  of  silk  down.  It  is  received  from  Alexandria 
by  way  of  Marseilles.  It  also  bears  the  name  of  cotton 
of  Silesia,  and  is  found  in  the  environs  of  Hirsenberg 
and  Guiffenberg.  The  down  is  as  fine  as  silk,  and  as 
white  as  snow,  but  so  short  that  it  cannot  be  spun.  It 
serves  well  for  stuffing  and  wadding.  It  grows  spon- 
taneously in  the  environs  of  Strasbourg,  and  is  largely 
cultivated  in  Silesia  and  the  United  States.  It  re.sists 
perfectly  the  cold  of  Europe,  and  lives  to  twenty  years. 
The  separation  of  the  down  from  the  seed  is  very  easy. 
L After  obtaining  this  the  stems  are  cut  down  and  treated 
like  hemp,  and  a similar  useful  fibre  is  obtained.  The 
flowers  are  rich  in  honejq  and  it  is  for  this  purpose  it  is 
cultivated  in  North  America  and  Silesia.  The  industrial 
' use  of  the  silky  down  dates  back  to  the  last  century, 
; for  about  1780  a factory  was  established  at  Leignitz,  in 

j Silesia,  which  worked  it  up  alone,  or  mixed  with  cotton 

'l  into  stockings  and  gloves.  ' Others  also  utilised  it. 

I Emile  Dollfus  found  thelengthof  the  fibres  of  this  down 
I to  be  from  0'020m.  to  0-025  m.,  formed,  like  those  of  cotton, 
of  a flattened  tube,  but  not  turned  in  a screw  form,  which 
! diminished  the  value,  from  the  want  of  felting  property. 


The  fibre  is  very  weak.  He  found  it  necessary  to  mix 
one-fourth  part  of  cotton  with  it  to  work  it  mechanically, 
and  even  with  this  admixture  the  filaments  have  a strong 
inclin  ition  to  separate  and  float  in  the  air.  The  twist  and 
the  fabrics  lose  all  their  brilliancy,  which  he  attributes 
to  the  fraction  of  the  filaments  in  working. 

Mr.  Moncton  proposed  making  use  of  the  downy  sub- 
stanc's  contained  in  the  follicles  of  the  mudar  [Calo- 
tropis  gigantea),  and  indeed  had  paper  made  of  it  alone, 
and  also  mixed  with  two-fifths  of  the  pulp  of  sunn 
hemp,  such  as  the  natives  use  for  making  jDaper.  As  the 
glossy  and  silky  but  comparatively  short  fibre  is  dif- 
ficult to  spin,  a mixture  of  one-fifth  of  cotton  was  used, 
in  order  to  enable  it  to  be  worked.  A good  wearing 
cloth,  which  stands  washing  and  takes  a dye,  was  pro- 
duced. It  is,  however,  well  suited  for  stuffing  pillows 
or  coverlets.  Mr.  Moncton  calculated  that  its  cost  would 
be  one  rupee  a maund  (2s.  per  -|cwt.).  This  silky  down 
of  the  pod  is  used  by  the  natives  of  the  Madras  Presi- 
dency in  making  a soft  cotton-like  thread. 

This  plant  grows  all  over  India,  and  seems  to  thrive 
on  soils  that  either  reject  or  destroy  everything  else.  If 
its  cotton  could  be  generally  utilised,  the  waste  lands  of 
India  might  be  covered  with  it,  as  it  requires  no  culture 
and  no  water,  and  is  productive  on  dry  land.  It  comes 
to  maturity  in  a year,  but  is  perennial,  and  when  once 
planted  or  sown  would  require  no  further  care ; 
where  thickly  planted  it  might  be  made  the  means  of  re- 
claiming poor  soils,  as  the  leaves  and  some  of  the  upper 
branches  rot,  while  the  root  and  stem  remain. 

L inia  du  Bombardiere  [Asdepias  gigantea)  was  shown 
in  the  Portuguese  section  at  the  Paris  Exhibition  in 
1867,  from  the  Isle  of  Santiago,  Cape  Verdes,  and  from 
Angola.  It  grows  spontaneously.  If  it  were  cultivated 
it  could  be  extensively  exported.  It  is  used  for  filling 
mattrasses,  and  recently  it  has  been  made  into  fabrics, 
which  are  very  durable  mixed  with  cotton.  The  price 
</f  the.  raw  material  is  about  4^d.  the  kilogramme,  or,  if 
denned,  6jd. 

In  the  United  States,  under  the  name  of  silk-weed, 
the  thistle-like  down  is  used  for  stuffing  bedding. 
Messrs.  Thresher  and  Glenny  made  a variety  of  fabrics 
of  a light,  soft  texture,  some  well  suited  as  a substitute 
for  flannel,  from  the  silky  down  of  Calotropis  gigantea, 
called  3'ercum.  Speaking  of  the  silk  cotton  of  the  Aselcgnas, 
among  others  Calotropis  gigantea,  eurassiviva,  proccra, 
Mr.  II.  Carcenac,  juror  and  reporter  on  Cotton  at  the 
Exhibition  of  1862,  and  at  Paris  in  1867,  stated  that  hehad 
examined,  in  the  department  of  the  French  colonies,  tissues 
partly  made  with  this  fibre,  which,  although  very  fine  and 
smooth,  were  not  suited  to  form  an  elastic  and  resistant 
thread.  But  it  could  be  employed  as  tram  in  a mixed 
fabric,  which  would  have  a silky  feel  and  a brilliant  aspect, 
resembling  handkerchiefs  made  with  the  wadding  or 
waste  of  silk.  This  substance  is  also  well  fitted  for 
making  counterpanes,  which  would  have  the  double  ad- 
vantage of  being  light  and  very  warm. 

Another  vegetablesilk,  verj- fine, down}', and  glistening, 
is  ascribed  to  an  Echites,  and  to  a Strophantus.  From 
its  nature  it  cannot  be  spun,  but  may  be  employed  as 
a vegetable  eider  down. 

E'rom  the  West  Indian  colonies  and  Guiana,  the  silk 
cottons  of  B Mhax  pentandrum,  heptaphyllum,  and  Ceiba, 
Oehroma  Lngopus,  and  that  of  several  species  of  Asdepias, 
together  with  the  vegetable  hair  of  an  Epiphyte  Tillandsia 
usnoides,  although  as  j'et  not  largely  used,  could  be  em- 
plojmd  as  waddings,  downs,  and  for  counterpanes.  From 
Reunion  a natural  eider  down,  obtained  from  Typha 
nngustifolia,  was  shown,  and  the  silkj^  cotton  of  several 
species  of  Bombax,  among  others  B.  malaribieum. 


The  sale  of  sewing-machines  during  the  past 

year  in  America  reached  the  enormous  figure  of  851,736. 

The  mineral  products  of  Pennsylvania  in  the 
last  census  year  was  £15,241,678,  while  that  of  all  the  other 
States  and  territories  amounted  to  but  £15,278,121. 
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THE  YIELD  OF  COCOONS  IN  ITAL\  . 

The  yield  of  cocoons  in  Italy  in  1871  is  considered  to 
have  been  superior  in  quantity,  as  it  was  in  quality,  to 
that  of  the  previous  year.  The  greater  portion  was 
formed  of  the  imported  eggs  of  the  Japanese  breeds, 
both  green  and  white,  the  green  sorts  predominating. 
The  total  quantity  of  silkworms’  eggs  imported  into 
Italy  for  the  season,  deducting  the  exports,  amounted 
to  92,155  kilog.,  of  an  estimated  value  of  22,117,200 
Italian  lire.  This  estimate  is,  however,  below  the 
selling  value  of  the  eggs,  which,  in  Lombardy  and 
Piedmont,  is  stated  to  have  averaged  28  lire  p.  r card  of 
28  grammes  for  Japanese  eggs  of  good  quality.  The 
high  price,  if  maintained,  cannot  but  be  a serious 
obstacle  to  the  further  development  of  the  silk  industry 
of  Italy,  so  long  as  the  bulk  of  the  crops  is  based  on  the 
Japanese  eggs.  Mr.  Consul  Colnaghi  remarks  upon  the 
discrepancies  contained  in  the  estimates  of  the  yields  of 
cocoons  for  the  whole  of  Italy',  but  attaches  importance 
to  the  more  piositive  facts  obtainable  with  reference  to 
the  yield  of  cocoons  in  Piedmont  and  Lombardy'  alone, 
which  regions,  with  Venetia,  form  the  most  important 
silk-growing  districts  of  Italy'.  The  yield  in  Pied- 
mont in  1871  was  above  mediocrity,  and  showed  signs 
of  considerable  progress  over  the  results  of  previous 
years.  From  the  returns  published  by  the  Chamber  of 
Commerce  of  Turin,  some  idea  of  the  present  condition 
of  the  silk  husbandry  may  be  obtained.  In  1871,  in 
Piedmont,  including  that  portion  of  the  province  of 
Pavia  which  formed  part  of  the  kingdom  of  Sardinia, 
public  markets  for  the  sale  of  cocoons  were  held  in 
thirty  towns,  between  the  30th  of  May  and  the  11th 
of  July.  The  total  number  of  market  days  was  712, 
and  the  number  of  markets  held  at  each  town  varied  from 
eleven  to  thirty,  according  to  the  importance  of  the 
locality.  The  total  quantity  of  cocoons  sold  and  weighed 
in  these  markets  amounted  to  602,156,  of  a value  of 
23,820.831  lire,  to  which  must  be  added  211,958 
myriagrams  brought  to  the  markets,  but  not  publicly 
weighed,  and  sold  by  private  contract.  The  registered 
sales  of  cocoons  in  the  public  markets  during  the  last 
ten  years  give  an  average  of  329,818  myriagrams,  being 
872,338  less  than  in  the  j'oar  1871,  which  also  surpassed 
the  most  abundant  yield  of  any  of  the  series.  These 
results  have  been  obtained  almost  entirely',  however,  by 
means  of  importations  of  Japanese  eggs.  The  perse- 
vering and  intelligent  attempts  to  overcome  the  silk- 
worm disease  and  rear  healthy  worms  in  Italy,  though 
giving  fair  linpeii  of  ultimate  success,  have  not  yet  made 
this  country  independent  of  foreign  supplies. 

In  Lombardy',  the  yield  of  cocoons  in  1871  was  some- 
what greater  than  in  1870,  and  amounted  to  1,820,000 
myrsigrams.  The  quality  was  decidedly  better,  14  kilog. 
of  cocoons  giving  1 kilog.  of  silk,  whereas,  in  1870,  15 
kilog.  were  required  to  produce  the  same  quantity.  The 
production  of  cocoons  in  Lombardy'  may'  be  calculated  at 
about  one-half  the  entire  crop  of  the  whole  of  Italy'. 
Hopes  are  however  entertained,  based  on  the  more 
healthy'  condition  observed  to  exist  in  the  reprodurtive- 
ness  of  the  Japanese  breed,  that  the  silkworm  disease 
is  on  the  decrease.  Daring  the  first  years  of  the  dis- 
ease, which  deprived  that  region  of  nearly  one-half  the 
usual  produce,  dealers  imported  large  quantities  of 
Asiatic  raw  .silk  to  enable  them  to  work  their  mills. 
The  importations  of  raw  silk  into  Italy,  in  1864,  was 
about  1.000,000  kilog.,  the  greater  part  of  which  came 
fi'Oin  French  ports,  England  importing  direct  only 
13,717  kilog.  As  the  production  of  silk  gradually  iu- 
cre.ised  in  Italy  there  was  a corresponding  decrease  in 
the  imports  of  raw  si'k,  which,  in  1870,  had  fallen  to 
844,429  kilog.,  of  which  12,676  kilog.  were  received  from 
England.  Tins  increase  in  the  production  of  Italian 
silk  will,  in  all  probability,  continue  until  the  produce 
of  the  country'  reaches  the  i.'iiginal  state.  Such  as  least 
is  the  hope  generally  entertained,  and  there  seems  no 
reason  to  doubt  its  fulfilment. 


GRAMME’S  NEW  ELECTRIC  LIGHT. 

Some  experiments  have  lately  been  made  in  the  West- 
minster Bridge-road  with  a new  electric  light,  developed 
with  a new  magneto-electric  machine,  the  invention  of 
M.  Gramme,  of  Paris.  M.  Gramme  has  been  engaged 
in  the  French  capital  for  a number  of  years  in  the  works 
of  the  “Alliance,”  where  he  had  great  facilities  for  per- 
fecting his  ingenious  invention.  The  Committee  of  In- 
dustry of  the  Academy  of  Science,  after  having  put  it  to 
a severe  test,  awarded  him  the  prize  of  50,000  francs, 
and  it  is  at  present  being  rapidly  introduced  in  France. 
The  difference  between  the  Gramme  and  other  machines 
lies  chiefly  in  the  application  of  rotary,  instead  of  re- 
ciprocating magnetism.  The  construction  is  briefly  as 
follows  : — “ A ring  of  soft  iron  encircled  with  an  endless 
coil  of  copper  wire  is  rotated  between  the  two  poles  of  a 
strong  magnet ; that  half  of  the  ring  which  is  in  prox- 
imity with  the  north  end  of  the  magnet  takes  south  po- 
larity ; whilst  the  opposite  half,  near  to  the  south  end, 
takes  north  polarity  ; the  two  neutral  points  of  the 
system  being  equidistant  on  each  side.  When  the  iron 
ring  with  its  wire  convolutions  is  rotated,  the  polarity 
of  the  ring  remains  unchanged  in  position  in  regard  to 
the  operator,  so  that  the  action  is  equivalent  to  the  coUs 
alone  being  rotated  over  a stationary  ring-shaped  mag- 
net. The  effect  of  this  is  to  produce  currents  in  the  two 
halves  of  the  ring,  in  opposite  directions,  between  its 
two  neutral  points.  At  these  points,  however,  contacts 
are  placed,  which  touch  in  succession  a series  of  studs, 
in  connection,  at  regular  intervals,  with  the  wire  coil, 
BO  that  the  opposite  currents  in  the  two  halves  of  the 
ring,  instead  of  neutralising  each  other,  join  together 
and  form  a single  current.”  In  the  course  of  the  expe- 
riments the  machine,  which  was  driven  with  about  2| 
horse  power,  did  its  work  in  a most  satisfactory  manner. 
A copper  wire,  about  IJ  millemetre  in  thickness,  was 
suspended  between  the  poles,  and  became  instantly  red- 
hot  with  a revolution  of  little  over  300  in  a minute. 
The  21'  horse  power  is  sufficient  to  produce  an  illumina- 
tion equal  to  eight  thousand  candles.  The  Daily  News, 
in  reporting  the  experiments,  says  : — There  was  some 
facility'  given  for  testing  the  accuracy  of  the  statement 
in  a smMl  street  running  into  the  main  road.  The  car- 
bon points  had  been  placed  at  the  end  of  this  street,  and 
at  the  application  of  the  current,  an  intense  light  was 
thi'own  on  the  shed  at  the  opposite  end,  a distance  of 
about  300  yards,  which  illuminated  every  object  within 
that  space  with  a painful  brilliancy.  At  that  distance  it 
was  not  only  quite  easy  to  read  the  smallest  print,  hut 
the  flame  of  an  ordinary'  gas  lamp  threw  a distinct 
shadow  upon  the  bo:.trd  behind  it.  At  the  same  time 
the  light  burned  with  a steadiness  which  we  have  never- 
seen  equalled  in  any  other  magneto-electric  machine, 
partly  in  consequence  of  a very  delicate  piece  of  ma- 
chinery', also  a new  invention,  by  which  the  carbon 
points  are  always  kept  at  the  proper  distance.  It  is 
obvious  that  the  cost  of  the  light  can  be  easily  ascer- 
tained, as  it  consists  simply'  of  the  Gramme  machine,  the 
steam  engine  and  the  cost  of  its  working,  and  the 
trifling  cost  of  carbon.  These  being  all  the  requisites, 
we  imagine  that  the  estimate  of  two  shillings  per  hour 
is  a good  deal  beyond  the  actual  experience.  Larger 
machines  are  now  hehig  made  that  will  easily  throw  a 
light  equal  to  25,000  candles  at  a comparatively  smaller 
expense,  and  it  is  s<aid  for  a distance  of  thirty  miles. 
The  small  compass  of  the  whole  app.aratus  renders  it  of 
great  use.  not  only  to  lighthouses,  but  to  large  vessels, 
which  will  he  able  to  make  themselves  seen  tor  a safe 
distance  in  a dense  fog.  By'  the  application  of  the 
current,  pig  iron  can  also  he  freed  in  a very'  short  time 
of  all  noxious  elements,  and  turned  into  steel  in  some- 
thing less  than  an  hour. 

Experiments  have  also  been  made  with  this  Hght,  with 
a view  to  adopting  it  on  the  clock  tower  of  the  Houses 
of  Parliament,  and  it  is  probable  that  it  will  ultimately 
be  used  for  this  purpose. 
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mediaeval  cooking  utensils. 

In  a former  article  we  gave  some  account  of  ancient 
cooking  utensils.  We  now  propose  to  follow  this  up  by 
a short  notice  of  those  in  use  in  mediaeval  times. 

Italy  seems  to  have  been  the  birth-place  in  Europe  of 
the  cooking  art,  thence  it  passed  to  France,  and  from 
that  country  it  came  to  us. 

A very  carious  old  Italian  work,  by  Bartolomeo 
Soappi,  ‘‘  Maestro  dell’  Arte  del  cucinare,”  published 
first  at  Eome,  in  1572,  and  afterwards  reprinted  at 
Venice  in  1622,  gives  a complete  account  of  the  kitchens 
of  the  times,  and  the  utensils  used  in  them.  The  book 
is  copiously  illustrated,  and  there  are  representations  of 
almost  every  sort  of  vessel.  There  are  cauldrons  and 
kettles  of  all  shapes  and  sizes ; some  with  strainers  in 
them.  One  very  large  one  is  represented  as  swinging 
at  the  end  of  a lever,  by  which  it  can  be  removed 
from  the  fire.  There  arc  knives,  forks,  ladles,  and 
spoons  ; graters,  rasps,  and  stirrers  ; buckets,  jars,  meat- 
safes,  screw  presses,  gridirons,  and  frying-pans  of 
various  sorts.  Several  roasting-jacks  are  represented, 
one  worked  by  smoke  or  hot  air  and  one  by  a spring. 
In  the  latter  there  are  three  horizontal  spits,  connected 
by  gearing,  and  the  line  from  the  barrel  of  the  spring 
passes  round  a fusee.  Such  are  some  of  the  multi- 
farious implements  figured  and  described.  The  curious 
thing  about  them  is,  that  they  so  exactly  resemble  those 
in  use  at  the  present  day.  There  is  even  a whisk,  to 
be  rotated  by  holding  it  between  the  hands,  while  they 
are  rapidly  rubbed  backwards  and  forwards.  So  far  as 
the  actual  cooking  vessels  are  concerned,  we  seem  to 
have  made  but  little  improvement  since  Signor  Soappi 
wrote. 

In  France,  to  judge  from  the  receipts  in  the  old 
cookery  books,  the  appliances  must  have  been  as 
numerous  as  those  above  described,  and  as  complicated, 
but  it  was  a long  time  before  the  English  kitchens 
were  so  well  supplied.  Our  ancestors,  the  first  English, 
or  Saxons,  do  not  seem  to  have  excelled  in  cookery ; 
perhaps  they  preferred  quantity  to  quality,  for  they 
were  great  eaters.  Strutt,  in  his  “ Manners  and  Cus- 
toms of  the  English,”  engraved  a representation  of  a 
Saxon  feast,  in  which  the  meat  is  served  on  spits,  as 
cooked,  and  fish  and  other  matters  in  bowls.  Har- 
dicanute,  we  learn,  was  a great  feaster,  and  “ caused 
cunyng  cooks  in  curiositie.” 

The  Normans  probably  brought  over  French  cookery 
with  them,  which,  even  then,  was  greatly  esteemed. 
William  had  a large  kitchen  establishment,  with  many 
servants.  Of  the  culinary  vessels  iii  use  we  have  not 
found  any  description.  Perhaps  we  may  feel  pretty 
sure  that  they  were  not  very  elaborate  or  numerous. 
Coming  down  to  times  a little  later,  we  find  that,  in  the 
sixteenth  century,  the  great  Earl  of  Northumberland 
ate  from  a wooden  trencher.  Probably  most  of  the 
cooking  vessels  were  of  earthenware,  though  in  the 
eaiTs  household  book  it  is  mentioned  that  two  brass 
cooking  pots  were  bought  for  26s.  4d.  This  was  at  a 
time  when  a quarter  of  wheat  cost  6s.  8d.,  and  a sheep 
17d.  Pewter  vessels  were  a luxury  for  table  use,  and 
were  gener  dly  hired.  Even  in  Elizabeth’s  time,  plates 
of  metal  and  earthenware  were  uncommon,  though  Hol- 
lingshead  tells  us  that  “treene”  (wooden)  platters  and 
spoons  were  going  out,  and  tin  and  silver  coming  in. 
Forks  were,  of  course,  unknown  in  England  till  long 
after  this.  Coryat,  who  travelled  through  Europe 
in  James  II.’s  day’s,  remarked  that  the  Italians  had  a 
curious  custom  of  using  forks  in  cutting  their  meat,  and 
was  much  laughed  at  for  attempting  to  introduce  forks 
into  England.  Here,  or  in  France,  they  were  not  used 
for  a long  period  afterwards.  Even  Montaigne  used  to 
eat  with  his  fingers. 

Spoons  are  said  to  have  been  introduced  in  the  reign 
of  Elizabeth.  Fynes  Morrison,  in  his  “ Travels,” 
cautions  Englishmen  against  using  the  “spoone  and 
forke  ”•  of  Italy. 


For  a long  time  our  neighbours  the  Soots  were  con- 
siderably behind  us  in  their  domestic  appliances. 
Joshua  Barnes,  in  his  “ History  of  Edward  III.”  (quoted 
in  Southey’s  “Common-place  Book,”  vol.  iv.,  p.  29), 
says : — 

“Nor  yet  had  they  (the^Soots)  any  pans  or  cauldrons 
to  dress  their  meat  in,  for  what  beasts  they  found  (as 
they  always  did  good  store  in  those  northern  parts) 
they  would  seeth  them  in  their  own  skins,  stretched  out 
bellying  on  stakes  in  the  manner  of  cauldrons ; and 
having  thus  sod  their  meat,  they  would  take  out  a little 
I plate  of  metal,  which  they  usei  to  truss  somewhere  in 
j or  under  their  saddles,  and  laying  it  on  the  fire,  take 
I forth  some  oatmeal  (which  they  carried  in  little  bags 
I behind  them  for  that  purpose),  and  having  kneaded  and 
: tempered  it  with  water,  spread  that  thereon ; this  being 
baked.” 

In  England  the  spit  was  for  a long  time  turned  by 
hand,  though,  as  we  have  seen  above,  jacks  were  used 
on  the  Continent.  In  “ Gammer  Gurton’s  Needle,” 
our  very  old  English  comedy,  written  about  A.D.  1550,  a 
beggar  says  ; — • 

“ And  many  a broche-spit  have  I turned  and  basted.” 

Also  in  a “Book  of  Account,”  A.D.  1569,  there  is 
an  entry, 

“ For  turnynge  the  spytte,  iiiid.” 

It  is  well-known  that  dogs  were  trained  to  this  duty. 

A “Portable  spring  jack”  was  patented  in  1773,  by 
which  motion  was  given  from  a spring  to  the  spit  by 
means  of  wheelwork,  or  by  a string  coiled  over  a fusee. 
The  spit  might  be  either  horizontal  or  vertical.  A re- 
flector was  used  in  which  the  spit  is  fixed,  and  this 
reflector  might  also  be  used  when  the  spit  was  turned  by 
a “ventilator.”  For  roasting  small  birds,  &c.,  a wheel, 
set  round  with  a series  of  hooks,  was  employed,  instead 
of  the  spit. 

The  first  English  patent  relating  to  cookery  is  dated 
1634.  It  was  granted  to  John  and  Jacob  Drebble, 
Abraham  Rusfeler,  and  Anne  the  wife  of  Eusfeler.  It 
was  for  “ C’tayne  stoves  and  furnaces  of  yron,  of  brick- 
worke,  and  of  earth,  very  comodiouse  and  titt  for  heating 
of  water  or  any  other  liquor,  making  of  salt  out  of  salt 
water  alone,  or  of  salt  upon  salt,  for  the  heating  of  any 
roomes  in  dwelling  howses,  or  any  househould  affayres, 
or  hott  howses  for  the  drying  of  saffron,  hoppes,  fruites, 
sweetmeates,  gunnes,  gunpowder,  saltpeter,  or  the  like, 
and  of  mault,  or  any  other  kynde  of  grayne  to  be  donne 
with  seacole,  charcoale,  peate,  turfe,  or  any  other  kynde 
of  fewell,  and  that  the  said  stoves  and  furnaces  doe 
convej''  both  the  heate  and  smoke  thereof  soe  secretly 
and  so  safely  thatnoe  daunger  or  annoyance  can  happen 
to  be,  either  in  regard  the  heate  may  thereby  be  in- 
creased, moderated,  or  abated  to  any  proporcion  or  degree 
that  shal  bee  held  most  fitt  or  requisite  for  any  the  uses 
aforesaide,  with  much  lesse  charge,  shorter  tyme,  lesse 
attendaunce,  and  without  any  touch  of  smoake,  and  of 
fayrer  hue,  and  much  sweeter,  both  for  smell  and  taste, 
then  heeretofore  hath  bin  donne  by  any  other.” 

The  process  of  cooking  by  steam  is  by  no  means 
of  recent  invention,  for  in  1769  George  Scott 
took  out  a patent  for  “A  boiler,  pot  or  utensil, 
to  be  made  of  any  kind  of  metal,  for  the  more 
convenient  dressing  of  ships’  provisions  with  sea 
water  or  any  kind  of  water ; for  making  sea  water 
fresh ; for  purifying  and  making  sweet  any  kind  of 
water ; and  for  the  more  expeditious  method  of  boiling 
any  kind  of  fish,  flesh,  or  pi’ovisions  of  any  sort,  and  ex- 
tracting broths  or  soups.”  In  this  vessel  the  process 
was  carrisd  on  by  steaming,  the  steam  being  conveyed 
from  a vessel  where  it  was  generated  through  a pipe  to 
a separate  cooking  vessel. 


The  amount  of  gas  consumed  by  the  city  of  New 
York  alone  each  year  is  estimated  to  be  not  less  than 
4, 000,000,000ft. 
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COSRESPOIf  BENCE, 


FOOD  ADULTERATION. 

Sir, — With  reference  to  some  of  the  statements  made 
by  Mr.  Merriam  in  his  paper  on  condensed  milk,  may 
I draw  your  attention  to  the  fact  that  Dr.  Whetmore, 
medical  officer  of  health  for  Slarylebone,  has  just  issued 
his  first  report  as  food  analyst.  He  deals  first  mainly 
with  milk,  as  constituting  largely  the  sole  nutriment  of 
infants.  Of  62  samples,  22  were  genuine,  1.5  deteriorated, 
and  25  adulterated  by  dilution  with  water,  in  some 
instances  to  the  extent  of  75  per  cent.,  that  is  to  saj^,  to 
every  quart  of  milk  a pint  and  a-half  of  water  has  been 
added.  As  regards  other  food  matters,  it  is  stated  that  a 
specimen  of  lard  contained  7 per  cent,  of  water  ; ami 
wine,  sold  as  ‘ffine,  rich,  full-flavoured  port  for  invalids,” 
he  found  of  inferior  quality,  highly  acid,  and  containing 
logwood  and  alum.  Upon  further  analysis  and  similar 
discoveries,  he  states  he  shall  recommend  prosecution  of 
the  vendors  of  the  adulterated  articles. 

It  seems  to  me  that  here  there  is  a subject  well  deserv  - 
ing  the  attention  of  the  Society. — I am,  &c., 

xi.  P.  R. 

ECONOMY  OF  FUEL  FOR  DOMESTIC 
PURPOSES. 

Sir, — There  is  a very  simple  addition  to  any  ordinary 
open  fire  grate  that,  at  very  slight  cost,  will  diminish 
to  some  extent  the  amount  of  fuel  consumed,  and  very 
much  lessen  the  dust  and  noise  of  falling  cinders,  as  well 
as  the  trouble  required  to  keep  up  a fire  in  our  open  fire- 
places. It  is  merely  a cinder  shelf,  of  sheet-iron,  bright 
or  black-leaded,  elliptical  in  shape,  6 or  7 inches  broad 
in  the  middle,  with  the  two  ends  turned  up,  which  carry 
two  wire  hooks  to  suspend  it  to  the  middle  bar  of  the 
grate.  The  inner  edge  of  the  shelf  rests  upon  the  bottom 
of  the  grate,  and  should  slope  a trifie  inwards,  in  order 
to  prevent  rolling  off. 

The  comfort  is  immediately  felt,  for  it  does  not  inter- 
fere with  the  view  of  the  opcm  fire,  and  nothing  is  seen 
under  the  grate  but  fine  ash,  undisturbed  by  the  per- 
petual fall  of  cinders  and  pieces  of  coal,  and  what  rolls  on 
the  shelf  is  easily  put  back  on  the  fire  with  a tiny  shovel, 
without  noise  or  dust. 

The  ashes  from  a grate  so  furnished  require  no  sifting, 
as  they  are  entirely  free  from  cinler. 

This  appliance  in  furnace- work  is  called  the  dead- 
plate,  and  no  steam  boiler  furnace  is  without  it. — I am, 
&c.,  He.xry  W.  Reveley. 

Reading. 


CHEAP  TELEGRAPHY. 

Sir, — Since  I read  my^  paper  to  the  Society  on  “ Tele- 
graphy without  Insulation,"  for  which  they  were  good 
enough  to  vote  me  a medal,  I have  tried  many  experi- 
ments, which  show  that,  though  this  can  be  elfected  for 
very  long  distances  in  fresh  water,  or  underground,  yet 
there  are  certain  disadvantages  attending  it,  aid  that  in 
salt  water  a good  deal  of  insulation  is  required  for  any 
distance. 

But  I have  still  more  done  away  with  the  disadvantages 
of  it  in  point  of  cheapness,  by  discovering  a vei’y  cheap 
method  of  perfect  insulation. 

I find  that  the  admi.xture  of  certain  substances  with 
vegetible  tar — -notably  the  oxides  of  lead  — almost 
instantaneously  changes  it  into  a solid  substance,  more 
or  less  elastic,  and  of  very  remarkalde  insulating  power. 
For  instance,  I found  by  e.xperiments  at  Silvertown  that 
a No.  18  copper  wire,  covered  with  only  211bs.  of  gutta- 
percha to  the  mile,  had  its  insulating  power  increased 
nearly  200,000  per  cent.,  giving  an  insulation  per  knot 
ot  about  2,800,000,000  units — an  insulation  sufficient  for 
a wire  girdling  the  world. 


This  makes  subterranean  wires  so  cheap  that  I think 
they  are  likely  to  supersede  suspended  wires,  wliioh  are 
always  exposed  to  accident,  and  which  are  too  often  ren- 
dered useless  by  the  weather.  Besides  this,  it  secures 
perfect  insulation  for  submarine  cables. — I am,  &o., 

H.  HlGHTOIf. 

Putney,  April  30,  1873. 


PRINTING  TYPES. 

Sir, — I observe  that  Mr.  Johnson  supplements  the 
discussion  which  followed  his  Paper  “ On  Certain  Im- 
provements in  the  Manufacture  of  Printing  Types,”  by 
remarks  which  reiterate  the  very  inaccurate  sketch  pre- 
sented by  that  paper,  of  the  progress  of  the  art  in  this 
country.  I use  this  expression  reluctantly,  and  simply 
in  the  interest  of  the  Society,  as  the  promulgator  of  in- 
formation to  the  industrial  world.  I must  therefore  ask 
you  to  allow  me  to  give  the  facts  found  wanting  in  the 
paper. 

It  is  affirmed  in  that  paper  that  at  the  date  of  the 
Great  Exhibition  of  1851,  this  country  was  lamentably 
inferior  to  many  others  in  type-founding,  and  that  ma- 
chinery was  not  used,  not  on  account  of  its  imperfec- 
tions or  want  of  efficiency,  but  because  English  Trades’ 
Unionism  deemed  the  introduction  of  machinery  hostile 
to  its  interests.”  Mr.  Johnson  informs  us  that  his  con- 
nexion with  tyjie-founding  dated  from  that  time ; that 
his  patents  followed  a year  or  two  afterwards  ; and  that 
he  altered  one  part  of  his  machine  because  of  an  alleged 
piracy  of  an  existing  patent,  for  his  own  would  have 
been  vitiated  by  using  ' what  had  been  previously 
worked.  He  claims  “ to  have  been  the  means  of 
having  effected  a total  revolution  in  the  respect  of 
hard  metal,”  and  he  avows  and  vindicates  the 
practice  of  taking  electro-matrices  from  other  founders’ 
types.  He  assumes  a superiority  for  his  automaton  pro- 
cess as  accomplishing  all  the ’manipulations  of  a type  in 
one  operation.  He  affirms  that  the  three  hundred 
machines,  stated  hy  Mr.  Figgins  to  be  in  operation  in 
this  country,  were  made  of  the  only  models  to  which 
the  founders  had  access,  and  that  they  bad  no  oppor- 
tunity of  purchasing  the  automatic  machinery  before 
their  own  had  been  constructed. 

I may  state,  as  within  the  knowledge  of  the  founders 
generally  at  the  time,  that  as  far  back  as  1848,  type- 
casting machines  -were  in  successful  operation  in  her 
Majesty’s  type-foundry,  Edinburgh,  in  greater  num- 
bers than  have  been  built  of  Mr.  Johnson’s  to  this  date. 
That  in  1849  a patent  was  sealed  for  improvements  in 
them  ; that  their  number  was  being  constantly  increased; 
that  the  Great  Exhibition  of  1851  contained  specimens  of 
type  cast  by  them,  for  which  an  award  was  made ; that 
the  illustrated  catalogues  of  the  F.xhibilion  were  printed 
by  the  Messrs.  Clowes,  with  type  so  produced  ; that  these 
machines  were  driven  bj'  steam  very  shortlj'  after ; that 
no  trades’  union  existed  at  that  time,  the  competition 
among  the  founders  being  notorious.  All  this  apparently 
withovit  Mr.  .lohnson's  knowledge. 

With  regard  to  bird  metal  it  was  always  a question 
simply  of  price,  so  much,  more  or  less,  of  antimony  and 
tin  to  lead,  as  shown  at  the  trial  allu  led  to,  b}’’  samples 
proved  to  have  been  cast  long  anterior  to  the  patent 
claimed,  and  produced  from  such  offices  as  the  Times, 
the  Clarendon  Press,  Oxford,  and  others.  There. was  no 
discovery,  and  therefore  no  patent. 

In  the  interest  of  the  art,  I may  ask,  is  it  a “ certain 
improvement  in  the  manuficture  of  printing  types  ” to 
produce  a facsimile  of  an  existing  type  ? Were  Mr. 
Johnson  the  author  of  a costly  and  authentic  work,  would 
he  consider  it  an  “improvement”  to  see  his  first  copy 
carried  off  and  re-printed  by  another  publisher  without 
any  reference  to  his  interests  ? Would  the  accident  of 
such  a thing  not  being  illegal  render  it  honest  ? 

The  fallacy  of  economy  in  conducting  a number  of 
processes  in  one  operation  which  require  the  most 
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varied  time,  must  be  felt  in  Mr.  Johnson’s  own 
foundry,  where  manual  labour,  in  greater  degree  in 
proportion  to  the  number  of  machines,  is  employed, 
than  could  be  accounted  for  if  the  machines  were  all 
competent.  Has  Mr.  Johnson  forgotten  his  offer  of  his 
machines  to  the  founders  generally,  soon  after  the  com- 
pletion of  his  patent,  and  their  rejection  of  them,  simply 
because  they  did  not  secure  sufficient  accuracy  of  work, 
nor  show  any  economy  in  results  ? Moreover,  but 
recently  the  patents  have  again  been  offered,  and  again 
rejected. 

In  his  competition  with  all  the  world,  the  British 
type-founder  is  not  likely  to  reject  any  real  improve- 
ment, whatever  he  may  already  have  expended  in  the 
advancement  of  his  appliances. — I am,  &c.. 

It.  M.  Gill. 


FINE  AETS  EXHIBITION  AT  DIEPPE. 

Sir,- -I  have  to  inform  you  that  the  annual  exhibition 
of  works  of  art  will  take  place  in  Dieppe  this  year  from 
the  20th  of  July  to  the  31st  of  August. 

As  the  Societe  des  Amis  des  Arts  is  most  desirous  that 
this  exhibition  should  be  of  an  international  character, 
we  feel  our  object  cannot  be  more  fully  carried  out  than 
by  a friendly  and  encouraging  notice  in  the  valuable 
Journal  of  your  Society. 

The  Council  admits  the  original  works  of  living 
artists  of  all  nations.  No  artist  is  allowed  to  exhibit 
more  than  three  difl'erent  works;  the  size  of  each 
must  not  exceed  six  feet  nine  inches  in  any  way, 
frame  included.  Works  for  exhibition  must  be  sent,  via 
Newhaven,  to  the  President  of  the  Societe  des  Amis  des 
Arts,  Dieppe,  before  the  1st  of  July  next.  A descrip- 
tion of  each  work,  with  the  address  of  the  artist,  must  be 
Sent  to  the  secretary  before  the  1st  of  June  next.  All 
works  are  submitted  to  the  appu’oval  or  rejection  of  a 
jury,  and  the  Council  will  pay  the  carriage  to  and  from 
London  on  every  work  exhibited.  Every  care  will  be 
taken  of  works  sent  for  exhibition,  but  the  Council  will 
not  hold  itself  responsible  in  any  case  of  injury  or  loss. 

The  whole  of  the  proceeds  of  admission  to  the  exhi- 
bition, and  the  balance  of  subscriptions  of  the  members, 
are  devoted  to  the  purchase  of  works  exhibited.  A sub- 
vention from  the  town  is  granted  towards  the  same 
object,  .and  the  secretary  is  authorised  to  act  as  the 
agent  of  exhibitors  for  the  disposal  of  their  works. 

Such  are  some  of  the  inducements  we  can  ofi'er,  and 
which  I trust  may  cause  our  English  school  to  be  largely 
and  worthily  represented.  I may  add,  I will  personally 
see  that  care  is  taken  of  these  works. 

I am,  &c., 

Erlperick  Chapman, 
Vice-President. 

Socidtd  ties  Amis  des  Arts  de  Dieppe,  May  G. 


NOTES  ON  BOOKS. 


Dictionnaire  Technologique.  Par  Alexandre  Tol- 
hausen  et  Lcuis  Tolhausen.  (London  : Sampson  Low, 
1873.)^ — Ihis  is  the  first  part  of  a dictionary  intended  to 
give  in  French,  German,  and  English,  the  technical 
terms  used  in  the  arts,  sciences,  manufactures,  and  in- 
dustries generally.  The  portion  before  us  is  half  of  the 
Frencli-English-German  part,  and  goes  down  to  the 
letter  F.  This  part,  of  course,  will  have  to  be  supple- 
mented by  two  others  in  which  translations  of  English 
and  German  terms  will  be  given.  About  the  use  of 
such  _a  book,  if  properly  prepared,  there  can  be  no 
que.stion.  We  do  not  know  that  any  one  like  it  exists  even 
for  anj^  two  of  the  languages  treated,  and  of  course  when 
all  three  are  given  at  once  its  value  is  enhanced.  As  a 
case,  in  which  the  want  was  felt  of  a similar  hook  may, 


be  instanced,  the  translation  of  foreign  exhibition  cata- 
logues into  English.  Cn  more  than  one  occasion  such 
works  have  been  full  of  errors,  arising  from  a want  of 
the  knowledge  of  technical  terms  on  the  part  of  the 
compilers.  Of  course  such  a book  can  only  be  tested  by 
experience,  but  so  far  as  a cursory  examination  justifies 
an  opinion,  this  one  seems  remarkably  complete.  The 
ground  covered  is  very  extensive,  and  words  relating 
to  industries  of  the  most  varied  nature  are  all  carefully 
included.  The  book  is  one  likelj'  to  prove  of  consider- 
able service  to  all  engaged  in  work  of  any  sort  which 
brings  them  into  connexion  with  foreign  trades  or  in- 
dustries of  any  sort. 

Theory  and  Practice  of  Linear  Perspective.  From 
the  French  of  V.  Pellegrin.  London ; Bickers  and 
Son,  1S73. — The  chief  object  of  this  little  book  is  to  pro- 
vide useful  practical  rules  for  artists  and  art-students. 
As  Professor  at  St.  Cyr,M.  Pellegrin  has  had  considerable 
experience  in  tuition,  andhehas  consequently  been  able  to 
perceive  what  are  the  great  difficulties  of  learners.  The 
work  is  consequently  likel)'  to  be  a useful  one.  Should 
a second  edition  be  called  for,  a revision  would  be  ad- 
visable, as  here  and  there  occasional  French  idioms 
may  be  noticed. 


&SHEEAL  NOTES. 


Eailway  Carriage  ’Seats. — An  inventor  in  Toledo, 
United  States,  has  just  received  a patent  for  an  invention 
consisting  of  a combined  seat  and  desk  for  railway  cars.  The 
device  comprises  a stiff  spiral  spring,  situated  in  the  base  of 
a,n  ordinary-shaped  stool,  in  such  a manner  as  to  receive  the 
full  weight  of  the  occupant  of  the  stool  without  permitting  it 
to  touch  the  floor.  The  spring  serves  to  break  all  the  jar 
and  jolt  caused  by  the  motion  of  the  train,  thus  aflbrding  a 
perfectly  stead}’’  position  to  the  small  desk  attached  to  the 
front  of  the  stool.  It  is  claimed  by  the  inventor  that  the 
occupant  may  write  while  travelling  at  the  rate  of  thirty 
miles  an  hour,  with  perfect  ease  and  legibility. 

lle’W  York  Crystal  Palace. — The  New  York  Crystal 
Palace  Coin]5any  propo.=es  to  erect  a permanent  industrial  ex- 
hibition building,  together  with  an  art  gallery,  a public 
library,  and  a garden  of  plants.  The  cost  of  the  whole 
enterprise  is  estimated  at  about  10,000,000  dols.  The  cost 
of  the  site,  which  will  be  between  Ninety-eight  and  One 
Hundred  .and  Second-streets  and  Third  and  Fourth  Avenues, 
will  be  1,. 500, 000  dols.  A Bill  has  passed  the  lower  house  of 
the  New  T’ork  legislature  authorising  the  city  to  subscribe  to 
the  stock. 

Technical  lectures  in  the  Glasgow  Industrial 
Museum. — The  Parks  and  Galleries  Committee  of  the 
Glasgow  Town  Council  are  making  an  effort  to  establish  an 
industrial  museum,  and  they  have  already  gut  together  a very 
good  nucleus.  With  the  view  of  rendering  the  temporary 
museum  a place  of  instruction,  several  lectures  have  lately  been 
delivered  upon  certain  series  of  industrial  products  by 
scientilio  gentlemen  in  Glasgow.  Two  of  these  were  delivered 
by  Mr.  'John  Mayer,  F.C.S.,  Government  Lecturer  on 
Science,  and  Profes.sor  Gustav  Bisebof,  of  the  Young 
Techtiical  Chair  of  Chemistry,  the  first  named  gentleman 
giving  a rapid  sketch  of  the  manufacture  of  iron  and  steel, 
illustrated  by  diagrams,  specimens,  models,  &c.,  and  Pro- 
fe.-'sor  Bischof  di.scoursing  upon  phosphorus  and  its  applica- 
tion in  the  manufacture  of  luoifer  matches.  Both  lectures 
were  largely  attended  and  much  appreciated. 

United  States  Silk  Manufacture. — The  statistics  of 
silk  manufacture  in  the  United  States  indicate  a very  great 
increase.  Ten  years  ago  it  was  in  its  infancy,  and  purely  an 
experiment;  now  it  has  attained  to  vast  proportions,  and  bids 
fair  speedily  to  become  one  <>f  the  most  prominent  manu- 
factures of  the  country.  The  recently  published  annual 
report  of  the  Silk  Manufacturers’  Association  contains  the 
statement  that  £6,000,000  are  invested  in  this  industry  in 
the  Country,  and  sixteen  thousand  operatives  are  employed, 
whose  wages  reach  £1,600,000,  and  the  value  of  whose  pro- 
duction is  estimated  at  between  six  and  eight  millions 
sterling. 
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Canadian  Patent-office. — We  have  received  the  first 
number  of  the  Canadian  Patent  Office  Record,  a counterpart 
of  our  own  Patent  Commissioners’  Journal.  It  is  after  the 
American  model,  and  is  illustrated  with  wood-cuts  from  the 
drawings  attached  to  the  filed  specifications. 

The  Catoptric  Lamp. — The  upper  part  of  Trafalgar- 
square  is  now  lighted  with  some  of  the  “ Catoptric”  lamps 
recently  shown  before  the  Society  by  Mr.  Skelton,  the 
inventor.  The  improvement  is  very  decided,  and  the  dif- 
ference in  the  illumination  of  the  street  will  be  obvious  to 
those  who  remember  its  former  darkness. 

Aniline. — M.  Langorrois  has  found  that  putrefaction 
and  decomposition  of  animal  matters  can  be  prevented,  even 
when  exposed  to  the  air  and  in  an  elevated  temperature,  by 
the  use  of  small  quantities  of  aniline. — Medical  Press  and 
Circular. 

Platinum  Coinage. — -At  a time  when  gold  is  said  to 
be  rising  in  viilue,  and  when  nickel  has  come  to  be  in  great 
demand  for  coinage,  the  claims  of  platinum,  as  a useful 
material  for  the  same  purpose,  may  fairly  be  reconsidered. 
In  many  of  its  qualities  it  is  fully  equal  to  gold  and  silver. 
It  is  scarce,  therefore  intrinsically  valuable ; it  is  quite  as 
refractory  as  gold  to  ordinary  chemical  agencies,  and  far  less 
fusible ; it  stands  wear  very  well ; and  its  high  specific 
gravity  renders  it  even  less  liable  than  gold  to  imitation  by 
base  alloys.  Apart  from  all  abstract  reasons,  however,  is  the 
fact  that  platinum  was  actually  used  in  Russia  for  coining 
purposes,  and  its  use  was  abandoned  in  1845,  only  because 
of  tbe  difficulties  of  working  which  then  existed.  Now, 
however,  when  comparatively  large  ingots  are  manipulated 
by  modern  improved  methods,  such  .an  objection  can  no  longer 
be  urged.  The  feasibility  of  a platinum  coinage  is  at  least 
worthy  of  careful  consideration,  and  we  commend  the  subject 
to  the  thoughts  of  those  interested  in  such  matters. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  he  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


ORDINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — - 

May  14.— “ Improvements  in  Rifles.”  By  Capt. 
O’Hea. 

May  21. — “ On  Recent  Processes  for  the  Production 
of  Gas  for  Illuminating  Purposes.”  By  Thomas  Wills, 
Esq. 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for 
the  present  session  is  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
TiitrDiciixJM,  Esq.,  M.D.  The  Course  consists 
of  six  lectures,  the  fourth  of  which  will  be  given 
on  Monday  evening,  the  12th  of  May,  the  remain- 
ing two  on  the  Monday  evenings  succeeding. 

Lecture  IV. 

The  varieties  of  wines  produced  in  the  Alto  Douro ; 
how  treated  at  Oporto.  Lodges.  Brandy.  Legend  of 
elderberry.  Unbrandied  and  dry  natural  Alto  Douro 
wines.  Neglect  of  scientific  guidance  here  also,  but 
processes  more  simple,  and  varieties  of  results  not  so 
great  as  at  Jerez.  Description  of  other  Portuguese 
vineyards — the  Beiras,  Valley  of  the  Tagus,  Bucellae. 
Fable  of  the  transplanted  Rhenish  grapes.  Collares. 
Torres  Vedras.  General  remarks  on  the  nature  and 


difficulties  of  Portuguese  viticulture  and  vinification,  all 
based  upon  personal  observation  of  the  lecturer. 

Lecture  V. 

The  wines  of  France  compared  to  those  of  Spain  and 
Portugal.  The  Gironde,  its  vineyards,  wines,  and 
varieties  of  wines.  The  Bourgogne  and  its  productions. 
Belgian  appreciation,  and  sweetness  of  Burgundy  wine. 
The  wine  requires  the  precede.  The  Champagne; 
peculiarities  of  viticulture.  Chemical  treatment  of 
effervescent  wine  to  ensure  its  soundness.  Absurd 
notion  of  some  writers  on  champagne ; of  the  same  on 
second  wines  and  sugar-water  wines ; exposure  of  the 
sycophancy. 

Lecture  VI. 

The  wines  of  Germany ; Eiessling  a type  of  bou- 
quetted  wines.  Classification  of  the  wines  of  the 
world,  as  determined  by  quality,  quantity,  value  in  the 
market  of  highest  and  lowest  qualities.  Active  in- 
gredients of  wine.  Use  of  chemical  analysis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  all  other  alcoholic  liquids. 
Wine  should  be  a beverage,  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 


INDIA  COMMITTEE. 

A Conference  will  be  held  this  evening  (Friday, 
9th  instant),  at  8 o’clock,  when  a paper  ■will  be  read 
by  Lieut. -General  Sir  Aethur  Cottor,  R.B., 
on  “ The  Harbours  of  India.”  Lord  William 
Hat,  F.R.G.S.,  will  preside.  This  Conference 
will  lie  the  last  of  the  Session. 

Members  are  entitled  to  attend  these  Conferences 
free,  and  to  admit  two  friends  to  each  of  them. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mox.  ...SOCIETY  OF  ARTS,  8.  Cantor  Lectures.  Dr.  Thudi- 
ehum,  ” On  Wines ; their  Production,  Treatment,  and 
Use.” 

Stationers’  Company,-  7|.  Technological  Lectures.  Mr. 
E.  A.  Davidson,  ‘-Copper  and  Steel  Plate  Engraving 
and  Lithography.” 

Royal  Geographical,  Sj.  Mr.  Ney  Elias,  “Journey 
through  Western  Mongolia.” 

London  Institution,  i. 

Toes. ...Medical  and  Chirm-gical,  8J. 

Civil  Engineers,  8.  Sir  Charles  A.  Hartley,  “On  the 
Delta  of  the  Danube,  and  of  the  Provincial  Works 
executed  at  the  Sulina  Mouth.” 

Royal  Institution,  3.  Mr.  J.  H.  Parker,  “ Roman  History 
and  Architecture.” 

Photographic,  8. 

Wed.  ...SOCIETY  OF  ARTS,  8.  Capt.  O’Hea,  “Improvements 
in  Rifles.” 

Geological,  8.  1.  Mr.  J.  R.  Mortimer,  “Notes  on  Struc- 

ture in  the  Chalk  of  the  Yorkshire  Wolds.”  Commu- 
nicated by  Ml'.  W.  Whitaker.  2.  Prof.  P.  Martin 
Duncan,  “ On  the  genus  Palceocoryne.  Duncan  and 
.Jenkins,  and  its  Affinities.”  3.  Sir  Philip  de  M.  Grey- 
Egerton,  “ On  V Latiisiagum  scteroccphatum  and  Palceo- 
spincx  priicus.”  4.  Dr.  Thos.  Wright,  “ On  a Ne-W 
genus  of  Silurian  Asteriadse.” 

Royal  Literary  Fund,  3. 

Royal  Society  of  Literature,  4 j. 

Archaeological  Association,  8.  Annual  Meeting. 

Tiiurs.. .Society  for  Encom-agrment  of  Fine  Arts,  8.  Herr  Ernst 
Pauer,  “Louis  van  Beethoven.” 

Royal,  8.J. 

Antiquaries,  8j. 

Chemical,  8.  Dr.  H.  E.  Ai-mstrong,  “ On  Isomerism.” 
Numismatic,  8. 

Riiyal  Society  Club,  6. 

Royal  Institution,  3.  Professor  TyndaU,  “ Light.” 

Pri Architectural,  7L  Mr.  Wynfield,  “ On  Taste  in  Colour.” 

Royal  Institution,  9.  Professor  Sidney  Colvin,  “Limits 
of  Certainty  in  Taste.” 

Philological,  8f.  Annual  Meeting. 

Sat Royal  Institution,  3.  Professor  Odling,  “ Ozone.” 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


ENDOWMENT  FUND. 

The  following  donations  and  subscriptions  in  aid 
of  the  Endowment  Fund  have  been  received : — 


£ s.  d. 

Win.  Atkinson  50  0 0 

W.  R.  Sundbach 50  0 0 

Sir  Walter  C.  Trevelyan,  Bart.,  ....  50  0 0 

James  Bentley  20  0 0 

Col.  A.  Angus  Croll  20  0 0 

John  Noble 20  0 0 

G.  T.  Saul  5 0 0 

W.  R.  Spicer  5 0 0 

Chas.  H.  L.  Woodd  5 0 0 

Geo.  W.  Hart 2 2 0 

John  E.  Evans  2 2 0 

E.  T.  Blakely 1 1 0 

Thomas  Dixon  1 1 0 

John  S.  Lapraik 1 1 0 


PROCEEDINGS  OF  THE  SOCIETY. 


TWENTY-SECOND  ORDINARY  MEETING. 

Wednesday,  May  14th,  1873;  the  Right  Hon. 
the  Earl  of  Dtjcie,  F.R.S.,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 


Tyser,  George  Walter,  Parkside,  Reigate,  and  Lloyd’s, 

E.O. 

Young,  William,  33,  Blandford- square,  N.W. 

The  paper  read  was — 

ON  RECENT  IMPROVEMENTS  IN  MILI- 
TARY BREECH  - LOADING  RIFLES  AND 

AMMUNITION. 

By  Captain  O’Hea. 

On  the  2nd  February,  1870,  I had  the  honour  to 
read  in  this  room  a paper  on  “Progress  in  the 
Invention  and  Improvement  of  Breech-loading 
Small  Arms  and  Ammunition.”  To-night,  on  the 
invitation  of  the  Council  of  the  Society  of  Arts,  I 
again  address  you  in  continuation  of  the  subject  of 
that  paper. 

Although  the  years  which  have  passed  by  since 
1869  have  been  more  remarkable  for  modifica- 
tions and  improvements  in  existing  systems — for 
the  discovery  of  defects,  and,  in  some  instances, 
for  their  correction,  than  for  inventions,  never- 
theless these  years  have  not  been  altogether 
barren  of  novelty ; more  than  one  invention  of 
merit  and  promise  has  appeared. 

On  the  previous  occasion,  I broadly  divided  my 
subject  into  the  Ammunition  and  the  Arm,  giving 
precedence  to  the  Cartridge.  I see  no  reason  why  I 
should  depart  from  this  order  to-night ; on  the  con- 
trary, three  years  of  experience  have  rendered 
me  more  satisfied  than  ever  that  the  ammu- 
nition is  the  premier  division  of  the  subject 
•on  which  I write.  Without  proper  ammunition 
the  weapon  would  be  worthless  as  a fire-arm  ; and 
even  in  a mercantile  point  of  view,  a small  arm  of 
our  time  fires  away  in  a few  years — and  in  many 
cases  in  a few  months — more  than  three  times  its 
value  in  the  cost  of  ammunition.  I shall  not  then 
depose  the  Cartridge. 

The  past  thi-ee  years  have  not  been  remarkable 
for  improvements  in  the  gunpowder  ammunition 
for  breech-loading  small-arms  ; while  one  of  the 
best,  if  not  the  very  best,  British  metallic  cartridges 
— that  which  gained  the  Government  prize  of  £400 
in  the  cartridge  competition — has  become,  I regret 
to  say,  difficult  to  obtain.  One  or  two  modifica- 
tions of  existing  systems  have  been  put  forward  ; 
I am  not,  however,  in  a position  to  say  that  they 
are  improvements  ; nevertheless,  although  the  time 
has  been  unprofitable  as  regards  improvement,  it 
has  not  been  so  as  regards  information  on  the  sub- 
ject of  ammunition.  In  this  con  paratively  short 
period  a great  European  war  has  been  fought  out, 
the  first  in  which  the  breech-loader  has  been  used 
against  the  breech-loader,  both  the  armies  engaged 
having  also  used,  to  a large  extent,  the  paper-cased 
ammunition.  The  subsequent  rejection  of  this 
system  of  cartridge  by  both  armies,  and  their 
adoption  of  the  metallic  re-loading  case,  ati'ord  the 
strongest  evidence  of  the  superiority  not  only  of 
the  metallic  cartridge,  but  also  of  the  system  which 
furnishes  facilities  for  re-utilisation. 

Before  leaving  the  subject  of  ammunition,  I 
would  offer  a few  brief  observations  on  the  metallic 
cartridge  for  breech-loading  small-arms,  in  parti- 
cular on  the  cartridge  in  general  use  in  this  country 
with  small-bore  arms.  In  so  doing  I must,  to 
some  extent,  repeat  what  I stated  here  on  a 
former  occasion. 

With  reference  to  the  case,  it  is  now,  I beHeve, 


Clulow,  Georgp,  87,  C.iversham-road,  N.W. 

Croudall,  W.  S.,  Dundee. 

Hard'  ss,  William  Mantz,  Sydenham-rise,  Forest-hill, 
S. E.,  and  4,  Cual  Exchange,  E.G. 

Snowden.  William.  151,  Boyson-road,  S.E. 

Wilson,  William,  21,  Haveiock-road,  Hastings. 

The  follotving  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Barclay.  John,  Seedley  Printing  Works,  Manchester. 
Beck,  W.  H.,  139,  Cannon-street.  E.O. 

Bleckl}’,  W.  n.,  Ashlield,  near  Wan  ington. 

Bucklt-y,  John  Charles,  Carr-hill,  Mossley,  near  Man- 
chester. 

Cassels,  Walter  Richard,  54,  Queen’s-gate,  S.W. 

Dunn,  William,  Messrs.  William  Dunn  and  Co.,  6, 
Lime-street  square,  E.C. 

Muir,  John,  James  Finlay  and  Co.,  Glasgow. 

Robertson,  Archibald  D.ivid,  53,  Queen's-gate,  S.W. 
Sandall,  Frederick,  114,  St.  George’s-road,  Southwark, 
E.C. 

Shaw,  Robert  B.,  Waterloo  Hotel,  Jermyn-street,  S.W. 
Turney,  John,  Trent  Bridge  Leather  Works,  Nott-  j 
ingham.  | 
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acknowledged — all  other  conditions,  save  the 
primary  cost  of  manufacture,  being  equal — that  the 
cartridge-case  which  can  be  reloaded  the  greatest 
number  of  times,  in  the  simplest,  readiest,  and 
least  expensive  manner,  is  the  best — the  primary 
cost  of  the  case  being  reduced  in  proportion  to  the 
number  of  times  it  can  be  re-utUised,  the  weight  of 
the  case  also  being  taken  into  special  consideration. 
Not  many  years  ago  a certain  number  of  soldiers 
per  company  had,  by  our  Musketry  Instruction, 
to  be  trained  to  the  manufacture  of  cartridges  for 
the  Enfield  ri&e.  Might  not  the  practice  as  regards 
refilling  the  metallic  case  be  continued,  with  advan- 
tage to  the  service  and  to  the  revenue  ? 1 would 

suggest  that  there  might  be  instances  of  troops 
being  temporarily  shut  out  from  supplies  in  a 
detached  position,  when,  having  expended  their 
supply  of  the  loaded  metallic  cartridges,  the  prac- 
ticability of  reloading  the  case  might  be  tanta- 
mount to  the  holding  possession  of  the  post. 

I would  further  remind  the  best  marksmen  in 
the  world — the  Volunteers  of  England — that  if 
the  cartridge-cases  which  they  extract  and  throw 
away  in  .such  large  quantities  annually  were 
capable  of  being  returned  to  store  and  re-utilised 
as  ball  ammunition,  instead  of  being  sold  as  waste 
metal,  it  would  be  a considerable  saving  to  those 
who  expend  so  much  ammunition  in  the  year.  ■ 

With  respect  to  the  powder  charge,  the  greater 
the  powder  power  which,  in  a given  length  and 
diameter  of  bore,  can  be  utilised  to  propel  a pro- 
jectile of  defined  weight,  the  greater  the  initial 
velocity — convenience  to  the  soldier,  as  regards 
recoil,  &c.,  Ijeing  duly  considered.  The  greater 
the  initial  velocity  the  flatter  the  trajectory,  and, 
as  a consequence,  the  longer  the  dangerous  space  ; 
and  the  military  arm  giving  the  flattest  trajectory 
to  the  longest  distance  must  be  the  most  efficient ; 
for,  all  other  points  being  equal,  there  is  a gain  in 
vertical  accuracy,  and,  as  a consequence,  a dimi- 
nution of  the  chance  of  error  in  judging  distance. 

With  regard  to  the  projectile : — without  re- 
ferring to  the  best  form  (on  which  Major-General 
Boileau,  B..E.,  is  unquestionably  one  of  the  best 
authorities)  or  to  the  component  material,  further 
than  to  remark,  that  the  harder  the  material  of  the 
qirojectile  the  better,  especially  for  penetration,  I 
would  venture  to  offer  a few  suggestive  remarks, 
the  result  of  pr.actical  experience,  during  the  past 
few  years,  of  many  thousand  rounds  of  ammuni- 
tion. 

In  the  first  jilace,  it  would  appear  to  have 
escaped  special  notice,  but  it  is  nevertheless  a fact, 
that  to  imp.art  to  the  projectile  in  its  after-flight 
the  rotation  due  to  the  pitch  of  rifling  in  the  bore 
from  which  it  is  fired,  it  is  not  at  all  necessary  that 
the  metallic  surface  of  the  bullet  itself  should  be 
compelled  to  take  or  conform  to  the  rifling.  On 
the  contrary,  the  indenting  or  defacing  of  the  sur- 
face of  the  projectile,  by  means  of  the  rifling  in 
the  barrel,  becomes  materially  injurious  in  its  after- 
flight, and  detrimental  to  its  penetration.  All  the 
rotation  due  to  pitch  of  rifling  can  be  obtained 
with  equal  certainty  by  the  medium  of  a proper 
system  of  paper  or  other  wrapping  on  the  bullet. 
The  projectile  of  the  Prussian  needle  g\n\  {Z'uiulna- 
delyewehr)  never  touclies  the  barrel  from  breech  to 
muzzle ; it  is  carried  along  the  rifling  and  receives 
otation  by  me.ans  of  the  sahot  in  which  it  is  seated. 
I have  used  bullets  wliich,  without  any  wrapping, 
passed  through  the  rifle  bore  without  receiving  the 


slightest  mark  or  indentation  from  the  rifling,  but 
which,  when  fii’ed  enveloped  in  tough  paper,  gave 
all  the  accurate  results  obtained  from  the  rifled 
bullet.  I have  recovered,  in  an  almost  uninjured 
state,  a large  number  of  the  Henry  projectiles  used 
with  the  Government  small-bore  ammunition, 
and  on  almost  all  of  those  so  recovered  there  is 
scarcely  a mark  of  rifling  ia  front  of  the  cannelure, 
and  in  many  instances  not  a mark  of  rifling 
even  below  the  cannelure.  I would,  however,  re- 
mark, that,  to  really  utilise  the  tough  paper  (or 
other  slight  substance  medium),  for  the  purpose  of 
rotating  the  projectile,  a fine  description  and  a 
blunt  pattern  of  rifling  ought  to  be  adopted. 
Eifling  of  a sharp  angular  pattern  is  likely  to  cut 
the  wrapping  instead  of  indenting  it,  and  thus 
becomes  detrimental  to  accuracy  of  after-flight. 

Again,  I would  draw  attention  to  the  curious 
misappHcation  of  our  national  rule  of  weight  in 
the  case  of  the  small-bore  projectile  adopted  by 
the  Government,  and  in  general  use  with  the 
small-bore  breech-loaders  of  this  country.  The 
weight  of  the  projectile  is  480  grains — 1 oz.  troy, 
or  apothecaries’  weight.  Now,  as  lead  and  all 
other  metals,  except  gold  and  silver,  are  weighed 
by  avoirdupois  weight,  if  the  national  ounce 
bullet  is  be  retained,, might  it  not  be  well  to  make 
it  437j  grains,  or  the  ounce  avoirdupois  ? That 
this  could  be  done  without  any  lessoning  of  accu- 
racy, even  to  a longer  range  than  900  yards,  I can 
assert  from  experience. 

I will  now  refer  to  the  arm,  the  engine  by 
means  of  which  the  power  stored  up  in  the  cartridge 
is  utilised,  and  to  the  improvements  which  have 
been  brought  forward  dui’ing  the  past  three  or  four 
years : — 

The  arm  I shall,  as  before,  divide  into  the  breech 
mechanism,  the  rifled  barrel,  and  the  mountings. 

I would  remind  you  that  the  breech-action  of  a 
small  arm  is  the  means  by  which  the  loading 
of  the  arm,  the  firing  of  the  cartridge,  and 
the  extraction  of  the  case  are  effected ; in  fact, 
the  action  is  the  means  of  assisting  and  facilitating 
the  manipulation  of  the  arm ; and  that  action  which 
affords  the  greatest  and  most  perfect  assistance, 
combined  with  safety,  is  the  best. 

The  rifled  barrel  is  the  means  by  which  the  pro- 
jectile receives  initial  direction,  and  the  rotation 
round  its  axis  of  progression  necessary  for  steadi- 
ness in  after-flight. 

The  mountings  are  intended  to  facilitate  the 
handling  of  the  arm ; in  some  cases  they  add  to 
the  general  appearance  and  strength  of  the  weapon, 
but  they  very  often  impair  its  efficiency. 

Under  the  separate  heads  of  block  and  bolt 
action,  I shall,  to-night,  refer  to  late  improvements 
in  the  breech  mechanism. 

In  the  block-breech  mechanism  there  are  five 
distinct  classes,  but  I shall  only  speak  of  three. 

1st.  The  rear-hinged  or  pivoted  di’opping  block, 
of  the  American  Peabody  class. 

2nd.  The  vertical  sliding  or  wedge-block,  of  the 
American  Sharpe  class,  represented  hi  this  country 
by  the  well-known  Henry,  which  in  connection 
with  the  Henry  rifled  barrel  obtained  the  govern- 
ment ju'ize  of  £600. 

3rd.  The  side-hinged  swinging  block  of  the 
Snider  class. 

Of  the  other  two  classes,  namely  the  front-hinged 
block  turning  over  on  the  barrel  on  the  Mont- 
Storiii  plan,  and  the  top  or  balance-lever  block  of 
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the  Money-Walker  class,  there  may  be  recent 
modifications,  but  they  have  not  come  under  my 
notice. 

Of  the  first  class,  without  any  wish  to  ignore 
others  of  merit,  if  such  there  be,  I ask  your 
attention  to  four  modifications. 

In  point  of  time  of  production,  the  Tranter  stands 
first ; this,  lilce  every  arm  brought  forward  by 
Mr.  Tranter,  of  Birmingham,  bears  the  stamp  of 
much  mechanical  ingenuity  and  first-class  manufac- 
ture. 

Next,  the  Zeller,  a clever  modification  by  Zeller, 
a gun  maker  of  the  Hague,  of  the  Bavarian 
small  arm,  in  which,  by  means  of  a second 
trigger  placed  inside  the  trigger-guard,  the  full 
and  half  cocking  of  the  arm  is  accomplished  with- 
out the  necessity  of  using  the  lever  or  moving  the 
block.  The  main  spring  is  also  noticeable  in  this 
action. 

The  next  is  the  Haraton,  the  modification  of 
C.  Greville  Harston  of  Birmingham,  for.  which, 
the  patentee  claims,  in  addition  to  simplicity  of 
construction,  &c.,  increased  safety  in  using  the 
rifle,  from  the  fact  that  the  action  has  three 
points  of  resistance  to  the  discharge  instead  of 
one— viz.,  the  hinge  of  the  block,  the  lug  of  the 
lever  engaging  with  the  lug  of  the  block,  and  the 
hammer,  when  the  arm  has  been  discharged. 

And,  lastly,  the  Swinburn,  patented  within  the 
last  year,  a very  clever  modification  of  the  Mar- 
tini, for  which,  among  others,  the  patentee  claims 
the  following  advantages  : — Great  reduction  of 
wear  and  tear  upon  the  working  surfaces,  in  con- 
sequence of  the  main-spring  offering  no  resistance 
j to  the  closing  of  the  breech  ; a lighter  main- spring 
by  50  per  cent,  than  the  Martini,  giving  greater 
certainty  of  fire ; the  use  of  a safety  half-cock,  dis- 
pensing with  the  complicated  safety  bolt,  and 
placing  the  firing  apparatus  under  control  of  the 
person  firing,  independently  of  the  breech-closing 
' appai'atus ; and  finally,  a pull-off  of  trigger 
capable  of  being  regulated  and  made  as  easy  as 
j that  of  a sporting  rifle;  a more  powerful  extractor, 

I and  a considerable  lessening  in  number  of  pieces. 

! In  the  foregoing,  the  avoidance  of  the  use  of  a 
I spiral  sprung  as  a main  or  driving  spring,  and  the 
adoption  of  the  old  or  ribbon  mainspring,  will 
|:  be  noticed  ; a waste  of  power  in  compression  and 

j propulsion  is  avoided,  and  the  light  or  medium 
J pull-off,  absolutely  essential  to  accuracy  of  shoot- 
i;  ing,  obtaiued. 

,j  Of  the  vertical  sliding  block  there  have  been  two 
I or  three  modifications,  but  I trust  I may  be  ex- 
I cused  for  introducing  only  one  to  your  notice,  the 
. Aston,  the  invention  of  Mr.  Aston,  armourer  to 
the  School  of  Musketry  at  Hythe.  An  examination 
' of  this  breech-action  will  well  repay  those  present 
who  take  an  interest  in  mechanism  of  an  ingenious 
I and  very  simple  character.  I would  only  remark 
j that  in  the  Aston  action  there  are  ten  parts  or 
I pieces,  as  against  thirty  in  the  Martini. 

1 The  rifle  has  a block  action,  fitted  with  two  flat 
.springs.  It  cocks  when  opening  the  breech.  There 
j are  two  bents  for  full  and  half  cock.  The  hammer, 
in  striking  the  cap,  moves  a quarter  circle,  doing 
j away  with  the  usual  piston  and  spiral  sprmg,  and 
j IS  not  so  liable  to  miss-fire  with  a light  spring. 

The  breech  is  opened  and  closed  by  a lever  on  the 
j right  side ; there  are  no  projections  above  or  below 
when  the  idfle  is  opened  or  closed.  It  is  easy  to 
1 strip  and  put  together,  and  not  liable  to  get  out  of 
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order.  The  barrel  can  be  cleaned  from  breech  or 
muzzle.  In  the  construction  of  the  rifle  all  projec- 
tions have  been  avoided.  It  is  a simple  action, 
with  very  few  parts,  and  can  be  made  very  cheaply. 

Of  the  third  class,  the  side-hinged  swinging 
block,  I will  also  mention  only  one,  the  Dunstan. 
Indeed,  I am  not  aware  that  any  other  improve- 
ment on  this  description  of  block  has  appeared 
during  the  past  three  or  four  years.  This  is  really 
a very  clever  modification,  for  Mr.  Dunstan,  the 
patentee,  not  only  manages  to  enclose  the  limbs 
or  pieces  of  the  ordinary  side-lock  in  a small 
swinging  box-block,  but  he  uses  a safety  thumb- 
pressure  trigger,  by  means  of  which  he  claims, 
with  reason,  to  lessen  the  disturbing  influence  to 
accuracy  attending  the  pull  of  trigger  as  usually 
used  in  the  small  arm. 

The  bolt  system  of  breech-action  has  not  been 
the  subject  of  much  modification  or  improvement 
of  late  years.  The  Chassepot,  however,  has  been 
or  is  being  modified  for  the  use  of  a metallic  cart- 
ridge, and  the  Prussian  needle  gun  is  also  being 
modified  on  a system  called  the  Mauser. 

I feel  that  I cannot  close  my  description  of 
recent  improvements  m breech  mechanism  in  a 
more  fitting  manner  than  by  introducing  to  your 
notice  the  new  Smith  and  Wasson  pistol,  a most 
perfect  specimen  of  the  revolver. 

More  than  two  years  and  a half  ago  the  Smith 
and  Wassoir  pistol  was  q)Hced  in  my  hands 
by  Mr.  William  Bead,  the  well-lmown  gun  and 
ordnance  manufacturer  of  Boston,  United  States, 
and  since  that  time  the  arm  has  been  subjected  to 
most  severe  tests.  I have  no  hesitation  in  stating 
that  it  is  the  most  perfect  little  weapon  of  its  kind  I 
have  ever  tried.  A detailed  description  of  this 
arm  is  minecessary.  The  action  tells  its  own  tale. 

In  leaving  the  subject  of  the  breech-loading  action 
in  general  I would  offer  one  or  two  observations  on 
the  pull-off  of  trigger.  The  pull-off  of  trigger  is 
almost  as  essential  to  steadiness  and  accuracy  of 
shooting  as  careful  trainiug,  large  practice,  and  good 
nerve.  A long  pull,  a strong  pull,  and,  above  all,  an 
uncertain  pull  as  regards  time  and  pressure,  is  not 
the  pull -off  to  sustain  accurate  and  steady  shoot- 
ing. The  long  retention  of  the  breathing  with 
such  a pull-off  is  positively  uncomfortable,  not 
only  to  the  individual  about  to  fire,  but  to  the  in- 
dividual looking  on.  A pull  off  of  not  more  than 
five  or  six  pounds,  and  a sharp  and  certain  release 
of  sear  are  requisite  for  accuracy  of  shooting. 

A long  reach  for  pull  of  trigger  is  also  a certain 
cause  of  inaccurate  practice.  Our  musketry  in- 
struction teaches  us  that  the  finger  is  to  go  round 
the  trigger  like  a hook,  while  the  remainder  of  the 
hand  holds  the  small  of  the  butt.  Where  the 
trigger  is  over  forward,  I would  suggest  the  use  of 
a curved  trigger,  to  facilitate  the  steady  pidl  or 
pressure  of  the  trigger. 

Before  entering  on  the  second  division  of  this  sub- 
ject— the  rifled  barrel — it  might  be  well  to  refer 
briefly  to  the  origin  of  the  rifle — to  explam  what 
a rifle  really  is,  and  the  results  attained  by  rifling. 

Originally  rifling  was  used  as  a system  of  drainage 
for  fouling  of  previous  discharge  in  the  barrel,  to 
facilitate  loading  from  the  muzzle,  and  the  grooves 
or  rifles  were  straight  from  muzzle  to  breach.  A 
gumnaker  at  Nuremberg  is  said  to  have  been  the 
first  who  cut  these  drains  or  channels  on  a curve — 
it  is  supposed  by  accident,  but  our  countryman, 
Benjamin  Bobins,  in  a tract  on  “ Bifled-barrel 
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Pieces,”  published  in  1747,  was  the  first  to 
point  out  the  real  effect  of  spiral  rifling  on  the 
flight  of  projectiles  propelled  by  gunpowder.  A 
rifled  barrel  or  tube  is  literally  a female  screw — 
the  nut  through  which'  a bolt — the  projectile — is 
driven  with  more  or  less  velocity,  according  to  the 
power  applied  to  it,  and  the  pitch  or  form  of  screw 
offering  more  or  less  opposition  to  its  transmission ; 
and  rifling  is  now  used  for  the  pm-pose  of  giving 
rotation  to  the  projectile  round  its  axis  of  pro- 
gression, by  which  more  or  less  steadiness  is  given 
to  it  in  its  after-flight. 

It  is  not  my  intention  to  enter  into  the  history 
of  the  Rifle.  For  information  on  the  subject  I would 
refer  to  a lecture  given  by  me  on  “Rifles  and 
Rifling,”  at  the  Royal  United  Service  Institution, 
on  the  28th  March  last.  My  paper  to-night  has 
reference  to  what  has  been  brought  forward  during 
the  past  three  or  four  years.  In  that  period, 
and,  indeed,  for  many  years  previously,  there  has 
been  but  one  radical  improvement,  one  real  novelty 
in  rifling,  brought  forward.  I refer  to  the  inven- 
tion of  William  J.  Muiphy,  Esq.,  of  Richmond, 
Cork.  This  invention,  for  it  is  an  invention  of  an 
exceptional  character,  cannot  be  said  to  be  rifling 
of  a new  pattern , since  it  embraces  every  known 
pattern;  nor  can  it  be  referred  to  under  the  head 
of  pitch,  as  it  is  applicable  to  pitch  of  any  and 
every  degree. 

Hie  peculiarity  consists  in  rifling,  with  inclined 
rifling,  only  a portion  of  the  bore — a comparatively 
small  portion — towards  or  at  the  muzzle,  the  rifling 
being  dispensed  with  in  a large  portion  of  the  bore 
in  front  of  the  seat  of  shot,  where  it  has  hitherto 
been  an  impediment  to  the  initial  motion  of  the 
projectile,  and  consequently  a cause  of  recoil.  The 
peculiarity  and  novelty  of  the  system  consist  in 
some  measure  in  confining  the  rifling,  not  only  to 
that  portion  of  the  bore  where  alone  (as  I have 
proved  by  experiment)  rifling  can  be  necessary, 
but  to  the  very  portion  of  it  which  has  hitherto 
been  considered  the  weakest ; where,  in  fact,  we 
have  been  taught  to  believe  that  any  impediment 
to  the  free  exit  of  the  bullet  would  involve  the 
destruction  of  the  arm. 

The  patentee  claims  for  his  system  the  following- 
advantages  : — first,  a great  reduction  of  recoil, 
without  any  reduction  of  charge  or  increase  in  the 
weight  of  the  arm.  Secondly,  mcreased  velocity 
of  projectile,  and  consequent  flatness  of  trajectory, 
without  any  loss  of  accuracy  of  direction.  Thudly, 
fro:u  the  position  of  the  rifling,  facility  for  punch- 
ing, drawing,  or  cutting,  and  accurately  guaging 
the  same ; and,  though  last,  not  least,  a very  con- 
siderable reduction  in  the  cost  of  manufacture, 
with  more  exact  evenness  of  pitch  and  form  of 
rifling,  consequent  mainly  on  the  small  portion  of 
the  bore  that  will  be  rifled. 

Mr.  Murjflry  contends  that  the  fact  of  the  surface 
of  the  projectile  having  to  travel  along  the  incline 
of  the  rifling  to  wards  or  near  the  muzzle,  retards  only 
slightly,  without  unduly  checking,  the  velocity  at 
that  point,  and  that  in  consequence  a larger  quantity 
of  the  }iowder-charge  is  consumed,  and  a some- 
what greater  power  is  thus  finally  applied  to  expel 
the  ju'ojcctile  from  the  bore  than  with  the  ordinary 
rifle.*  In  the  case  of  this  latter,  the  increasing 
velocity  of  the  projectile  is  unimpeded,  save  by 

* 1 rieed  scan  ely  n-niark  that  in  all  arms  a certain  amount  of  tlie 
l)OW(ler*ehari.'e  is  l>lown  a^ay  imori.sumeH ; and  this  portion  of  the 
powder-fli<irge  .ur.  Murpiiy  claims  to  utilise. 


the  column  of  air  in  the  barrel,  until  it  escapes 
from  the  muzzle,  except  when  increasing  pitch 
is  used. 

In  August,  1871,  Mr.  Murphy  placed  his  inven- 
tion in  my  hands,  and  since  that  date  I have  sub- 
jected the  system  to  extended  trials  with  many 
arms  ha-ving  rifling  of  various  patterns  and  degrees 
of  pitch.  My  experience  with  these  rifles,  which 
extends  to  the  firing  of  several  thousand  rounds  of 
ammunition,  enables  me  to  state  that  the  claims  of 
the  inventor  have  been  borne  out,  to  an  unusual 
extent  as  inventions  go ; and  this,  too,  under  the 
difficulties  attending  primary  manufacture,  and  a 
supply  of  ammunition  of  the  most  faulty  and  un- 
certain description  that  I have  ever  used — the  only 
supply  open  to  me. 

With  a Martini-Henry  rifle,  bitted  out  to  within 
four  inches  of  the  muzzle,  using  the  regulation 
cartridge,  I have  at  400  yards  obtained  very  satis- 
factory shooting  with-  elevation  for  275  yards 
only  ; at  500  yards  with  elevation  for  350  ; at  600 
yards  with  elevation  for  400.  With  a barrel  rifled 
on  Mr.  Murphy’s  rib  system,  having  the  same 
length  of  rifling  as  above,  I have,  also  with  the 
regulation  cartridge,  at  500  yards  got  good  targets 
with  400  yards  elevation ; at  600  yards,  with 
sighting  for  450;-  and  at  700  yards  with  elevation 
for  550.  With  a Peabody-Murphy,  the  trajectory 
flattens  in  like  ratio  as  with  the  last-named  arm, 
as  you  get  further  from  the  target.  With  a Henry 
barrel  attached  to  a Westley-Richards  breech- 
action,  using  the  Westley-Richards  cartridge  (76 
grains  powder,  480  grains  projectile),  I have  got 
equally  good  results  as  regards  trajectory,  with 
extreme  accuracy  of  direction.  Lastly,  not  to 
weary  you  with  a further  account  of  experiments, 
I have,  with  a Navy  Enfield,  obtained  admirable 
shooting  up  to  600  yards,  but  with  less  gain  in 
flatness  of  trajectory,  owing  to  the  thinness  of  the 
metal  at  the  muzzle. 

I cannot  hesitate  to  express  my  con-riction — a 
conviction  founded  not  on  theory — but,  as  I have 
said,  upon  extended  practice — that  rifling  barrels 
all  through,  from  the  seat  of  shot  to  the  muzzle  is, 
for  all  the  advantages  that  rifling  is  intended  to 
secure,  unnecessary,  and  simply  a waste  of  time, 
metal,  and  labour — which  moans  money  ; and  I 
have  every  confidence  that  when  the  Murphy 
principle  is  known,  and  the  system  fully  and  fairly 
tested,  this  arm  will  find  its  place. 

I would  add,  that  I h.ave  fired  more  than  100 
rounds  per  barrel  at  a time,  from  nearly  all  the 
barrels  converted  on  this  system,  without  cleaning, 
and  without  having  a strip,  or  failure  as  regards 
vertical  accuracy.  Of  course,  like  many  others, 
when  I first  commenced  testing  this  system,  there 
were  failures,  and  bullets  left  the  bore  without 
taking  the  rifling. 

With  reference  to  the  last  section  of  this 
di-vision,  I will  offer  but  one  brief  remark. 
Bands  on  a barrel  are,  to  a certain  extent,  detri- 
mental to  even  expansion,  and  consequently 
to  accuracy.  To  all  who  use  a di-vided  stocked 
arni  this  must  be  evident.  The  bands,  as 
well  as  the  half-stock,  of  the  Martini-Henry, 
have  to  be  pinned,  in  order  to  prevent  their 
being  carried  away  over  the  muzzle  by  the  wave 
of  metal  consequent  on  the  passage  of  the 
bullet  up  the  bore  ; and,  besides,  this  fastening 
on  necessitates  the  fixing  of  an  additional  lump  of 
metal  on  the  surface  of  the  barrel. 
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DISCUSSION. 

Captain  Costin  inquired  whether  Captain  O'  Hea  had 
tried  soft  bullets  as  well  as  hardened  ones  ? 

The  Chairman  inquired  whether  the  smooth  portion  of 
the  barrel  was  bored  out  to  the  depth  of  the  lands  of  the 
rifle,  so  that  the  lands  stood  out  in  opposition  to  the 
surface. 

Captain  O’Hea  said  he  had  used  soft  metal  as  well  as 
hardened  bullets,  and  that  the  smooth  portion  of  the 
barrel  was  bored  out,  so  that  the  bore  was  somewhat 
larger  than  originally  made.  He  simply  took  the 
rifled  barrel  and  bitted  out  a certain  portion  of  the 
rifling,  so  that  the  bullet  would  slide  easily  along  the 
smooth  portion. 

Captain  J.  Selwyn,  E.N.,  said  he  was  practically  ac- 
quainted with  the  improvements  now  described.  This 
was  another  instance  of  the  fact  that  improvements  in 
any  art  very  seldom  originated  in  those  practising  the 
art,  this  new  method  of  rifling  having  been  the  inven- 
tion of  a distiller  in  Cork,  Mr.  Murphy.  He  had  seen 
what  others  did  not,  that  to  put  the  bullet  in  rotation, 
so  as  to  give  it  a rapid  motion,  means  should  be  adopted, 
at  the  moment  of  its  leaving  the  barrel,  to  give  it  a 
''  spin.  It  was  thought,  at  one  time,  that  a small  bore  and 
an  elongated  ball  of  three  diameters*  would  give  the 
greatest  results  in  lowering  the  trajectory,  or,  in  other 
words,  increasing  the  velocity,  for  if  a ball  went  a- certain 
distance  in  a certain  time,  and  then  by  another  method 
it  went  in  less  time,  that  simply  meant  a flattened  tra- 
jectory. Now,  in  the  invention  of  Mr.  Murphy,  this  in- 
creased Velocity  was  accomplished  by  allowing  the 
bullet  to  obtain  at  once  the  full  velocity  given  to  it  by 
the  impact  of  the  powder,  and  only  stopping  it  so  much 
as  to  give  it  the  necessary  rotation  ; and  a moment’s 
consideration  of  the  means  by  which  rotation  was  given 
to  a ball  would  show  that  whenever  these  grooves  or  lands 
were  continued  through  the  wh  le  length  of  the  barrel, 
the  velocity  of  the  rotation  would  ilepend  on  the  velo- 
city with  which  the  hullet  passed  along  the  spiral.  If 
that  velocity  were  diminished  at  the  commencement,  no 
effort  afterwards  could  compensate  for  it.  and  give  the 
bullet  so  great  a rotation  as  it  would  h i ve  if  it  had  taken 
the  rifling  at  a higher  velociry.  This  was  the  reason 
why  so  much  better  results  had  been  obtained  by  confin- 
ing the  rifling  to  a few  inches  at  the  muzzle.  Turning 
to  the  question  of  metallic  cartridges,  he  must  heir  his 
testimony  to  the  fact  that  they  were  of  the  greatest 
importance  to  breech-loading  arms.  The  present 
government  cartridges  were  maile  of  three  different 
metals,  which  invariably  exercised  a galvanic  action 
upon  each  other,  so  much  so,  that  several  millions 
had  been  returned  as  useless  from  India.  This  fairlty 
system  had  been  attempted  to  be  remedied  by  coaling 
the  cartridges  over  with  a little  varni.sh,  in  order  to 
prevent  the  action  of  the  iron  on  the  other  metals,  hut, 
of  course,  this  could  not  be  depended  upon  for  any 
length  of  time,  and  therefore  he  con.sidered  it  very 
foolish  to  attempt  to  ignore  the  fact  that  lead  and 
copper,  when  in  contact  with  iron,  wouhl  always  pro- 
duce a galvanic  action.  In  connection  with  this  sub- 
ject, it  was  to  be  noted  that  in  all  modern  battlH.e, 
where  breech-loaders  came  into  play,  it  was  found  that 
the  ammunition  was  fired  away  ton  quickly,  and  it  had 
been  propos'd  to  organise  supplies  of  mules,  and  in 
other  ways,  to  attempt  to  keep  up  the  amount  of  ammu- 
nition. but  of  course  such  appliances  were  not  always 
avail ible,  and  it  would  be  much  better,  if  possible,  to 
devise  some  plan  by  which  the  weight  of  the  cartridge 
should  be  diminished  without  sacrificing  efficiency.  In 
the  one  proposed  by  Mr.  Daw,  who  took  the  prize 
when  Col.  Bo.xer  was  at  Woolwich,  the  point  had  been 
consilered.^  and  its  weight  was  much  below  that  of 
any  cirtridge  then  in  use.  Since  then,  however, 
further  improvements  had  been  mrde,  and  speak- 
ing as  a nival  officer,  who  had  no  interest  in 


any  particular  cartridge,  he  would  only  appeal  to 
those  who  had  to  use  them,  whether  they  would  not 
rather  carry  ten  rounds  more  cartridge  at  the  same 
weight,  than  continue  to  use  another  pattern  simply 
because  certain  individuals  might  be  interested  in  its 
manufacture.  One  of  those  cartridges  on  the  table 
carried  ninety  grains  of  powder  in  a space  considerably 
less  than  that  required  for  seventy  grains  by  the  other 
cartridges,  anil  it  was  capable  of  being  re-loaded  a 
sufficient  number  of  times  for  all  practical  purposes.  It 
weighed  only  103  grains  as  against  190  of  one  pattern, 
and  170  of  another  ; or,  in  other  words,  ten  rounds 
more  might  be  carried  for  the  same  weight.  There 
was  another  advantage  also  in  the  case  of  cartridges 
made  of  thin  metal,  that  they  were  much  more  easily 
removed  from  the  chamber,  those  of  thick  drawn  metal 
being  found  to  stiidc  after  repeated  use.  as  minute 
scrat'-hes  and  other  defects  in  course  of  time  became 
formed.  He  hoped  this  subject  would  he  taken  up  by 
the  Society  of  Arts,  and  that  some  pressure  would  be  put 
upon  public  ofiicials,  who  were  rather  too  apt  to  dis- 
courage anything  new.  However,  in  any  case,  whether 
another  carl  ridge  ought  to  be  adopted  or  not,  it  was  very 
evident  that  an  enormous  advantage  was  derived  from 
adopting  the  sysfem  of  rifling,  as  he  could  testify  from 
personal  experience,  having  fired  tin  se  guns  himself; 
and  he  should  add  that  another  change  had  been  in- 
troduced whiidi  Cafitain  O’Hea  had  not  alluded  to,  that 
the  pitch  of  the  rifling  was  altered  so  as  to  avoid  the 
error  which  generally  arose  from  pulling  the  trigger, 
and  the  inclination  which  almost  all  persons  had  to  shoot 
to  the.  right.  I'he  pitch  of  these  rifles  was  turned  in  the 
oppo.flte  direction,  and  it  was  found  to  compensate  for 
that  inaccuracy,  so  that  much  more  accurate  shooting 
WHS  pi'oduce.d,  as  Captain  O'llea  had  demonstrated  at 
Wormwood  Scrnbhs.  In  conclusion,  he  hoped  the  results 
of  these  improvements  would  be  shown  at  Wimbledon. 

Commander  Dawson,  E.N.,  said  he  had  had  an  op- 
portuuity  of  seeing  some  of  the  practice  carried  out 
under  this  system  of  part-rifling,  and  it  was  evident  that 
there  was  yet  a great  deal,  both  with  regard  to  gun- 
powder and  to  the  gun,  which  required  patient  ex- 
perimental investigation  and  scientific  research.  If  any 
one  had  told  him  that  after  taking  all  the  rifling  out  of 
the  barrel,  except  four  inches  at  the  muzzle,  you  could 
get  sufficient  rotation  to  kee[)  the  hullet  true,  he  should  have 
been  inclined  to  smile,  hut  the  diagram  exhibited  pi  only 
showed  that  this  diminution,  to  whatever  kind  of  rifle 
it  was  applied,  really  improved  the  accuracy  of  fire  to  a 
very  vreat  degree.  He  had  seen  all  kinds  of  rifles  on 
the  Murphy  part  system  fired,  one  after  the  other, 
by  volunteer  marksmen  who  had  not  seen  any  of 
them  before  and  knew  nothing  about  the  system, 
and  he  observed  that  the  sights  were  r.iised  to  150 
yards  less  than  that  fixed  for  the  range.  Another 
noticeable  fact  w.is  the  extremely  small  amount 
of  recoil,  which  astonished  those  who  fired  the  rifles 
more  than  anything  else.  Now  there  was  a direct  con- 
nection between  the  recoil  and  the  lowering  of  the  trajec- 
tory. As  had  been  said,  a low  trajectory  meant  a high 
veloidty — it  was  simpily  a question  of  increased  velocity, 
and,  of  course,  that  increased  velocity  gave  increased  ac- 
curaci  , not  only  at  known  but  at  unknown  distances, 
which  was  a great  advantage.  There  were  always  the 
influences  of  the  atmosphere  and  of  light,  which  were 
liable  to  occasion  error,  and  the  lower  the  trajectory  the 
less  these  disturbing  influences  would  be  felt.  The  same 
elevation  also  gave  a greater  range  and  greater  penetra- 
tion, which,  though  not  of  much  importance  in  small 
arms,  was  very  material  in  great  guns.  'The  recoil  was 
simply  the  mensure  of  the  obstruction  which  the  bullet 
met  with  in  getting  out  of  the  bore.  If  you  had  no  shot 
in  the  bore  there  would  be  the  minimum  of  recoil, 
and  as  its  exit  was  ob.structed  so  the  recoil  increased.  In 
great  guns,  instead  of  measuring  the  recoil  the  powder- 
pressure  in  the  chamber  was  measured,  and  it  was  found 
that  as  the  pressure  went  up  there  was  no  adequate  in- 
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crease  in  the  velocity  of  the  shot,  so  that  it  was  found 
necessary  sometimes  to  reduce  the  powder-charge  helow 
what  the  hore  of  the  gun  would  naturally  suggest.  Of 
course,  the  highest  velocity  would  be  obtained  with  a 
perfectly  smooth  hore,  hut  then  you  would  have  no  spin 
in  the  bullet,  and,  consequently,  no  accuracy ; and  the 
question  was,  how  this  accuracy  could  he  obtained  with 
the  least  expenditure  of  force  to  rotate  the  bullet  ? A 
great  deal  of  force  might  he  absorbed  by  putting  a bad 
system  of  rifling  into  a gun,  and  the  pitch  of  the  rifling 
had  a considerable  hearing  upon  this  question.  In  the 
case  of  great  guns,  it  was  found  that  one-fourth  of  the 
maximum  velocity  of  the  shot  was  obtained  when  it  had 
travelled  ^’-jth  of  the  grooved  length  of  the  barrel , and  that 
y (jths  of  the  velocity  was  obtained  when  it  had  moved  half 
the  length  of  the  barrel.  Now,  if  the  same  held  good 
with  small  arms,  as  it  probably  did,  and  probably 
to  a still  greater  extent  than  would  be  expected, 
ygths  of  the  velocity  of  the  bullet  in  a small  arm 
would  he  obtained  long  before  it  got  half  way  along 
the  barrel,  and  it  was  therefore  of  the  greatest  import- 
ance that  no  obstruction  should  take  place  to  the  exit  of 
the  shot  in  the  first  half.  Now,  under  this  new  system, 
the  nine-tenths  of  velocity  were  obtained  without  any 
obstruction,  and  there  was  only  a comparatively  small 
check  interposed  at  the  muzzle,  which  would  take  away 
hut  a small  amount  of  that  increment  of  velocity  which 
it  obtained  before  leaving  the  gun.  He  could  not  quite 
agree  with  Mr.  Murphy’s  explanation  as  to  the  cause  of 
the  increase  of  velocity — viz.,  the  increased  consumption 
of  powder — for  experiments  wdth  great  guns  had  shown 
that  the  maximum  pressure  in  the  powder-chambers 
took  place  by  the  time  the  shot  had  moved  a very  short 
distance  indeed,  and  that  it  went  on  increasing  very 
rapidly,  so  that  the  pressure  to  the  gun  was  very  small 
indeed  by  the  time  the  bullet  reached  the  muzzle. 
Therefore  he  did  not  think  any  little  check  at  the  muzzle 
would  increase  the  pressure  upon  the  base  suflfloiently 
to  have  anj'  useful  effect,  or  account  for  the  great  increase 
of  velocity  as  suggested  by  Mr.  Murphy. 

Mr.  W.  Walker  could  endorse  what  Commander  Daw- 
son had  said,  and  agreed  that  Mr.  Murphy  was  wrong 
in  his  idea  that  the  sudden  retention  of  the  bullet  at  the 
muzzle  caused  a complete  consumption  of  the  powder. 
That  was  entirely  a question  of  the  length  of  barrel  and 
the  size  of  grain  ; for,  given  sufficient  cubic  space  for  the 
powder  to  be  burnt  in,  it  did  not  matter  whether  it 
were  rifled  all  the  way  up  or  only  a few  inches.  The 
increased  velocity  was  due  to  the  diminution  of  resist- 
ance. Captain  O’Hea  had  mentioned  this  matter  to 
him  some  eighteen  months  ago  ; and  although  at  first  I 
eight  it  appeared  opposed  to  experience  and  theoretical 
considerations,  he  had  gone  into  the  matter  mathe- 
matically, and  satisfied  himself,  not  only  of  its  practical 
effects,  hut  also  that  it  was  theoretically  perfect.  With 
regard  to  its  supposed  lialiility  to  strip  the  bullet,  as- 
suming the  bullet  to  obtain  its  maximum  velocity 
before  reaching  the  muzzle,  it  appeared  to  him  that 
a soft  bullet  encountering  the  sharp  edge  of  the 
rifle  would  be  liable  to  become  cut  and  sheared 
off,  hut  he  was  assured  this  was  not  the  case, 
and  that  the  bullets  had  been  recovered  from  the  sand- 
banks bearing  a perfect  impress  of  the  rifling,  nor  had 
any  injury  been  ever  found  to  the  barrel,  which  was 
another  consequence  which  it  had  been  supposed  would 
arise  from  placing  a sudden  impediment  at  the  muzzle. 
He  had  always  looked  upon  that  theory  of  a check  at  the 
muzzle  .doing  damage  as  rather  visionary,  but  it  was  a 
very  commonly-received  notion.  Taking  the  ordinary 
Enfield  rifle,  and  converting  30  inches  of  it  into  a 
smooth  barrel,  so  as  to  leave  only  three  inches  of  land, 
which  thus  became  converted  into  ribs — and  he  himself 
had  always  looked  upon  ribbing  as  the  best  form  to  ju'o- 
duce  rotation — a very  capital  rifle  w.as  produced.  The 
apparent  jjaradox  was  easily  explained  when  the 
question  was  asked,  “ What  was  the  use  of  rifling 
thirty  inches  when  the  increment  of  rotation 


which  the  bullet  carried  with  it  to  the  end  of  its 
flight  was  only  that  which  it  received  at  the  end  of 
the  muzzle  ?”  If  four  of  five  inches  of  the  rifling  were 
cut  away  in  the  middle  of  the  barrel,  what  would  be  the 
result?  Not  a particle  of  rotation  which  the  bullet 
acquired  at  the  beginning  would  he  carried  over  the 
blank  space,  proving  that  the  rotation  imparted  to 
the  bullet  was  only  given  for  the  space  during  which  it 
was  in  the  barrel,  consequently  the  rifling  at  the  muzzle 
was  all  that  was  necessary.  He  fully  concurred  in  what 
had  been  said  by  Capt.  Selwyn  with  regard  to  the  had 
quality  of  the  government  cartridges,  and  the  had  system 
on  which  they  were  constructed.  He  had  tried  govern- 
ment cartridges  from  Woolwich,  both  blank  and  ball, 
and  with  some  of  the  first  patterns  he  had  found  the 
space  between  the  cap  and  the  cap-chamber  had  been 
filled  with  a sort  of  greenish  mould,  proving  that 
galvanic  action  had  been  set  up  by  the  different  kinds 
of  metals.  Ho  should  like  to  know  the  cost  of  making 
the  new  rifle  referred  to,  because,  after  all,  economy  in 
production  was  a very  important  consideration. 

Mr.  Hale  inquired  where  the  new  description  of  rifle 
could  be  obtained. 

Mr.  Dougall  asked  what  was  the  trajectory  of  the 
Martini  rifle,  as  improved,  at  100,  150,  and  200  yards 
range. 

Capt.  O’Hea  said  he  did  not  use  the  sight  at  all  at  any 
of  these  ranges,  hut  fired  point-blank,  with  the  elevation 
due  to  100  yards.  With  the  Martini  Henry  rifle,  sighted 
for  500  yards,  he  had  made  good  practice  at  650,  and 
lately  at  700  yards. 

Mr.  Dougall  said  he  inquired  as  to  the  trajectory,  not 
the  sights  employed.  He  quite  agreed  with  what  had  been 
said  as  to  a low  trajectory  being  due  to  high  velocity, 
but  the  greater  the  velocity  the  greater  the  amount  of 
friction  against  the  small  amount  of  projection  in  the 
barrel ; so  that  it  seemed  to  him  the  whole  matter  re- 
solved itself  into  a question  of  the  depth  or  shallowness 
of  the  rifling.  Would  it  not  be  possible,  instead  of  remov- 
ing the  rifling  altogether,  for  a portion  of  the  barrel  to 
go  much  farther  in  reducing  the  depth,  so  as  to  retain  as 
much  as  possible  the  velocity  of  the  smooth  bore,  while 
still  securing  the  accuracy  of  the  rifle.  The  velocity 
also  depended  on  the  amount  of  the  charge,  and  though 
he  had  no  experience  of  military  rifles,  he  was  in  the 
habit  of  making  sporting  “ express  ” rifles,  in  which,  by 
keeping  the  rifling  as  shallow  as  possible  and  using  more 
powder,  a trajectory  was  obtained  at  200  yards  almost 
mathematically  level.  It  was  a great  mistake  to  rifle 
too  deeply,  as  it  caused  extra  friction  ; and  he  thought 
the  question  of  increasing  the  charge  in  military  rifles 
might  he  worth  attention,  considering  that  it  was  only 
about  five-eighths  of  that  used  for  sporting  purposes. 

Commander  Dawson,  E.H.,  asked  if  a heavier  charge 
of  powder  than  usual  was  used  to  get  the  very  low 
trajectory  mentioned. 

Mr.  Dougall  said  it  was;  the  system  was  neither  more 
nor  less  than  an  elongation  of  the  old  point  blank  range, 
which  was  20  or  25  yards.  By  lightening  the  ball, 
decreasing  the  bore,  and  enormously  increasing  the 
charge  of  powder,  that  was  increased  to  about  200  yards; 
but  immediately  the  hall  reached  that  distance  it  sank 
•at  once. 

Commander  Dawson  said  it  was  impossible  to  compare 
two  things  wholly  unlike,  as  it  appeared  to  him  were  the 
sporting  and  military  rifle.  An  increased  charge  would, 
of  course,  produce  increased  velocity  ; but,  as  he  under- 
stood, they  were  discussing  an  increase  of  velocity  due 
to  an  improvement  in  the  rifle  itself. 

The  Chairman  remarked  that  in  military  rifles  the 
quantity  of  powder  was  strictly  limited. 

Mr.  Walker  said  inventors  of  military  small  arms  had 
by  no  means  the  same  latitude  as  makers  of  sporting 
rifles,  being  limited  very  closely  as  to  weight,  length, 
and  charge  of  powder. 
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Captain  Costin  desired  to  add,  that  in  his  opinion,  I 
under  this  new  system  of  partial  rifling,  the  amount  of 
twist  might  be  much  reduced,  so  that  instead  of  being  1 
in  20  or  30,  it  might  be  almost  a straight  groove,  because, 
as  the  hall  passed  through  it  at  a much  higher  velocity, 
a .very  small  twist  would  give  it  a suflicient  rotation  to 
carry  it  throughout  its  course.  He  should  like  to  know 
whether  Captain  O’Hea  had  tried  to  find  the  minimum 
amount  of  rifling  necessary  for  the  different  systems, 
and  whether  the  Scott  system,  the  Lancaster  system, 
the  Whitworth,  and  all  others,  could  be  treated  in  the 
same  way  ; or  whether  one  required  four  inches  of 
rifling,  another  two  inches,  and  so  on.  It  was  too 
much  to  expect  a private  individual  to  undertake  all 
these  experiments,  hut  he  thought  it  was  worth  trying 
whether  one  or  two  spots  placed  near  the  muzzle  would 
not  be  sufficient  to  give  rotation  to  the  bullet.  After  all, 
it  was  nothing  but  a question  of  velocity  as  determined 
by  friction. 

Captain  O’Hea,  in  reply,  said  he  bitted  out  a portion 
of  an  ordinary  rifle  barrel  so  as  to  make  the  smooth 
portion  of  the  bore,  from  the  breech  end,  level  with  the 
bottom  of  the  grooves,  leaving  the  rifling  at  or  near 
the  muzzle  standing  out,  like  ribs,  from  the  smooth 
portion.  He  had  tried  making  the  inner  end  of  the 
rifling  wedge-shaped,  and  also  sloping  it  away,  or 
reducing  it  in  height,  until  it  disappeared  in  the 
smooth  portion  of  the  barrel,  and  in  each  case  he  had 
obtained  good  results,  but  the  best  results  he  obtained 
from  rifling  which  stood  up  out  of  the  smooth  portion 
of  the  bore.  He  had  not  tried  the  Whitworth  rifle, 
but  he  had  the  Snider-Enfleld,  with  the  expanding 
bullet,  and  in  the  latter  case  had  used  a sloped-off  rifling. 
In  the  Henry  rifle  he  had  at  first  a difficulty,  but  now 
there  was  no  difficulty  whatever — the  bullet  took  the 
rifling,  and  was  never  found'  to  strip.  Strange  to  say, 
however,  the  best  results  were  obtained  where  the  metal 
of  the  bullet  did  not  take  the  rifling  at  all,  but 
derived  its  spinning  motion  from  the  paper.  The 
remarks  of  Captains  Selwyn  and  Dawson  he  so 
fully  agreed  with  that  he  need  not  make  any  further 
observation  upon  them.  Captain  Selwyn  and  several 
other  gentlemen  had  witnessed  the  practice,  and  in 
every  instance  the  absence  of  recoil  had  been  very 
much  remarked  upon.  With  regard  to  the  price,  he 
could  only  say  that  the  cost  of  rifling  on  Mr.  Mur- 
phy’s system  would  be  about  4s.  as  against  12s.;  but 
he  could  not  speak  with  certainty  on  the  subject.  The 
course  he  had  adopted  in  his  experiments  had  been  to 
take  an  ordinary  Martini-Henry  or  other  rifle,  and  bit 
it  out ; similar  rifles  could  be  obtained  of  Mr.  Cole,  gun- 
maker,  of  13,  Newman-street,  Oxford-street.  He  could 
not  answer,  with  any  certainty,  as  to  the  effect  of  an 
increased  charge,  as  he  had  only  used  the  ordinary 
government  Eley-Boxer  ammunition,  85  grains  of 
powder  and  480  grains  of  lead,  or  mixed  metal ; with  the 
Westley  Eichards’  rifle,  however,  he  used  only  76  grains 
of  powder.  The  highest  point  of  trajectory,  at  660 
yards,  was  8 feet  1^-  inch,  or  the  same  as  with  the 
ordinary  Martini  rifle  at  600  yards.  By  his  latest 
experiments  the  same  height  was  secured  at  700 
yards. 

The  Chairman  said  there  did  not  seem  to  be  so  much 
interest  taken  as  formerly  in  the  relative  merits  of  the 
different  kinds  of  breech-loaders ; but  this  was  probably 
because  so  many  excellent  systems  had  now  been  devised, 
each  of  them  quite  rapid  enough  in  action  for  all  military 
purposes.  There  were  two  main  features  i a the  improved 
rifles  which  Captain  O'Hea  had  brought  forward,  both 
of  great  value,  viz.,  the  diminution  of  recoil,  owing  to 
decrease  of  resistance,  and  the  consequent  flatness  of 
trajectory.  The  evidence  of  the  flatness  of  trajectory 
was  given  in  a comparatively  rough  way,  bj'  taking  go- 
vernment ammunition  and  government  sights,  and  ascer- 
taining the  results,  and  it  would  have  been  more  satis- 


factory if  he  had  the  actual  angle  of  elevation,  but 
that  probably  required  appliances  which  Captain  O’Hea 
had  not  at  command.  It  would  also  be  necessary  to 
ascertain  whether  the  same  accm-acy  which  had  been 
^own  to  be  sustained  up  to  700  yards  would  continue 
at  longer  ranges,  and  whether  the  bullet  acquired  suf- 
ficient rotation  to  maintain  its  accuracy  at  the  long  dis- 
tances at  which  the  Martini- Henry  and  other  rifles  made 
good  practice.  Probably  the  best  method  of  demon- 
strating to  the  public  that  this  new  system  possessed  all 
the  merits  it  claimed,  would  be  for  Captain  O’Hea 
to  appear  at  Wimbledon,  personally  or  by  proxy,  with  his 
new  rifle,  and  there  he  would  have  a perfectly  fair  field 
and  no  favour.  He  would  caution  him,  however,  that 
any  one  bringing  forward  a new  rifle  was  often  under 
disadvantages  in  not  possessing  many  minute  appliances 
such  as  were  attached  to  rifles  constantly  in  use,  and 
which  assisted  greatly  to  produce  accuracy  of  shooting. 
At  the  same  time,  there  could  be  no  doubt  the  real  merits 
of  the  weapon  would  be  fully  displayed,  and  those 
acquainted  with  the  subject  would  be  quite  prepared  to 
make  allowance  for  any  imperfections  such  as  he  had 
alluded  to.  In  conclusion,  he  proposed  a vote  of  thanks 
to  Captain  O’Hea  for  his  able  paper. 

The  vote  was  carried  unanimously. 


In  addition  to  tha  rifles  exhibited  by  Captain  O’Hea, 
Mr.  Henry  Eeveley  showed  two  weapons,  a sword 
belonging  to  an  officer  of  the  Spanish  Armada,  and  a 
dagger  that  had  been  used  in  the  Inquisition. 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

The  following  evidence  'was  given  before  the 
Committee  (in  continuation  of  that  already  pub- 
lished) by  Mr.  William  Swan-ton,  of  the  Metro- 
politan Salvage  Corps  : — ■ 

Q, — What  structural  arrangements  for  large  ware- 
houses does  your  observation  suggest  as  the  best  for  the 
prevention  of  the  spread  of  fires  ? 

A. — I have  never  doubted  the  advantages  of  brick 
piers,  groined  brick  arches,  and  concrete  floors,  as  the 
best  description  of  incombustible  and  fire-resisting  con- 
struction for  any  building,  especially  those  containing 
large  bulks  of  produce  and  manufacture  ; still  the  space 
required  for  this  kind  of  construction  is  such  an  objec- 
tion that  it  is  seldom  met  with  except  in  vaults.  'The 
next  best  description  of  fire-proof  construction  is  that 
where,  though  the  floors  are  supported  by  iron  columns, 
these  columns  are  filled  in  with  concrete,  and  sur- 
rounded by  the  same  material  and  cement,  to  a thickness 
of  about  six  inches,  so  that  the  protection  afforded  to  the 
iron  prevents  its  being  affected  by  the  heat  to  so  great 
an  extent  as  it  otherwise  w'ould  be,  and  if  the  joists  are 
of  T-iron,  ordinary  hoop-iron  taking  the  place  of  old- 
fashioned  laths,  the  space  between  the  joists  being 
filled  in  with  concrete,  though  timber  flooring  may 
cover  the  whole.  This  I consider  a thoroughly  good 
and  incombustible  mode  of  building,  and  one  which 
would  prove  fire-resisting  to  a very  great  extent,  even 
in  ordinary  private  dwellings.  If  the  spaces  between 
the  joists  were  filled  in  with  concrete,  say  six  inches 
thick,  instead  of  shavings  and  sawdust,  as  is  now 
generally  to  be  found,  very  much  protection  would 
be  provided,  and  it  would  not  only  prevent  a building 
burning  so  rapidly  as  is  now  the  case,  but  at  the  same 
time  it  would  allow  far  more  opportunity  for  the  inmates 
to  escape  than  now,  owing  to  the  rapidity  with  which  a 
building  burns  when  once  on  fire. 

Q. — What  do  you  consider  the  best  materials  for  the 
construction  of  staircases  ? 
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A. — The  question  as  to  what  material  staircases  should 
be  constructed  of  I have  long  since  considered,  and  I 
cannot  agree  with  m^ny  who  approve  of  stone  staircases, 
except  for  external  purposes.  Of  course  there  are 
warehouses  and  other  buildings  where  a massive  stone 
staircase  leads  to  landings  in  the  centre  of  a block,  on 
which  are  good  iron  doors  leading  to  the  various  rouins 
or  floors  filled  with  goods,  and  perhaps  occupied  with 
workpeople,  the  entrance  being  from  the  street  and 
endinir  at  the  roof.  Nothing  can  be  better  than  this 
kind  of  staircase,  where  it  is  perfectly  independent  of  the 
floors  and  their  contents,  because  the  probability  is  that 
any  of  those  floois  ndght  be  burnt  out  and  the  staircase 
by  no  means  affected  iiy  the  heat  on  account  of  the  pro- 
tection afforded  to  it  by  the  iron  doors ; at  the  same  tiuie 
I am  strongly'  opposed  to  stone  staircases  under  almost 
any  other  circumstances  for  internal  purposes.  And  I 
fully  believe  that  if  the  ordinary  timber  staircases,  as  at 
present  constructed,  were  filled  in  with  good  concrete 
before  the  tread  is  fixed,  they  would  form  about  the  best 
and  most  fire  and  water  resisting  description  of  staircase 
that  has  at  present  been  devised,  and  would,  in  my 
opinion,  be  the  next  best  to  brickwork  itscdf.  I know 
well  how  nice  a good  8tr>ne  staircase  looks,  and  is  for  use, 
when  no  fire  happens,  but  I also  know  the  fearful  con- 
sequences of  a nice  looking  atone  staircase  suddenly 
giving  way  without  any  warning  when  it  is  heated  and 
water  is  thrown  upon  it  in  e.xtinguishing  a fire. 

Q. — What  do  you  consider  the  best  materials  for  the 
construction  of  roofs  ? 

A. — The  best  description  of  roofs  I can  conceive  are 
those  covered  in  with  stout  slate,  with  about  one  inch  of 
fine  concrete  between  the  laths  and  the  slate.  This 
would  not  only  resist  almost  any  fire  from  an  adjoining 
building,  but  would,  under  most  circumstances,  with- 
stand any  use  to  which  the  roofs  might  be  subjected  by 
firemen  and  others. 

Q. — Wh.at  precautions  do  you  recommend  as  respects 
the  flues  of  furnaces  ? 

A. — I cannot  conceive  that  any  difference  of  opinion 
ought  to  exist  as  to  heating  furnaces,  or  the  precautions 
necessary  to  avoid  accidents  by  fire  from  them,  so  long 
as  all  timber  is  kept  well  clear  of  the  heated  parts,  and 
properly  constructed  flues  only  used.  Furnaces  are  as 
safe  as  anN  other  description  of  heating  apparatus. 

Q. — What  precautions  do  you  recommend  as  respects 
open  fire  places  ? 

A. — So  far  as  open  fireplaces  are  concerned  there  is 
no  doubt  that,  with  ordinary  care,  nothing  can  be  more 
safe,  and  aci  idental  fires  should  not  occur  from  anything 
in  respect  of  them,  so  long  as  the  hearth  stones  are  not 
placed  upon  timber,  and  no  such  mateiial  is  allow'ed 
within  a reasonable  distance  of  the  fittings  and  flues; 
and  no  question  oupht  to  arise  as  to  the  advantage  of 
open  fire  places  in  reference  to  ventilation  over  everj^ 
other  description  of  heating. 

Q. — What  precautions  do  you  recommend  as  respects 
gas  lights  ? 

A. — Respecting  gas  and  the  risk  of  fire  from  its  use,  I 
have  no  doulit  that  it  is  the  most  safe  mode  of  lighting, 
so  long  as  proper  care  and  attention  is  given  to  it. 
Having  every  light  safely  fixed,  and  properly  protected 
from  contact  with  any  inflammable  article  near  it,  and 
having  every  room  in  which  it  is  used  fitted  wiih  a 
ventilator  into  the  flue  of  such  room,  there  need  not  be 
any  apprehension  on  that  head. 

Q. — What  do  you  mean  by  concrete  ? 

A. — It  may  be  made  of  many  kinds  of  materials. 
What  I refer  to  is  that  made  with  ordinary  fine  ballast 
and  lime. 

Q. — Would  it  not  be  better  adapted  to  resist  heat  if 
made  with  clinkers,  or  things  of  that  kind,  which  had  been 
burned  ? 

A. — I am  not  so  sure  about  that.  It  might  be  more 
binding,  but  I believ(^  the  .small  ballast  I speak  of  would 
not  be  greatly  affected  by  heat  any  more  than  that  made 
of  clinkers.  It  simply  introduces  the  idea  of  using  a new 


description  of  material  we  know  little  or  nothing  about, 
instead  of  using  that  which  has  been  proved  to  answer 
the  purpose  so  well. 

Q. — What  would  be  the  effect  of  a great  fire  on  con- 
crete ? 

A. — The  effect  of  fire  on  concrete  is  scarcely  per- 
ceptible in  ordinary  fires,  especially  where  the  ceilings 
and  floors  consist  of  this  material,  but  in  seriously 
large  fires  it  would,  under  great  heat,  split  into  irregular 
forms,  but  not  until  being  nearly  red  hot,  and  subject  to 
the  action  of  cold  water  being  thrown  upon  it ; even  then 
the  result  cannot  be  compared  to  ordinary  stone. 

Colonel  Beresford — At  the  great  fire  at  Cotton’s  wharf 
it  terminated  in  a floor  in  Alderman  Humphrey’s 
premises,  termed  Hay’s  wharf.  The  floor  was  full  of 
bamboo  canes,  w'hich  were  burning  with  an  intense  heat, 
but  it  had  no  effei  t on  the  roof,  which  was  filled  in  with 
concrete.  The  roof  was  perfectly  luiid,  but  the  fire  did 
not  pass  it. 

Q. — Is  it  the  case  that  not  above  one-third  of  the 
mains  in  the  metropolis  are  constantly  charged  with 
water  ? 

A. — It  is  principally  the  trunk  mains  that  are  now 
charged,  and  one-third  would  be  about  the  average,  but 
things  are  very  much  better  in  this  respect  now  than 
they  Were  a few  years  ago. 

Q.— You  desire  that  all  the  mains  should  be  charged  ? 

A. — Yes,  and  I think  there  would  be  no  difficulty  in 
reference  to  every  main  being  always  charged  if  the 
internal  fittings  were  in  order. 

Q. — Is  it  nut  the  fact  generally  that  if  hydrants  and 
hose  are  provided,  and  they  remain  long  unused,  that 
when  they  are  wanted  they  are  frequently  out  of  order  ? 
The  hose  leak  or  the  junctions  do  not  fit ; and  would  it 
not  be  an  advantage  if  they  were  kept  in  constant  use, 
say  for  wateiing  the  .streets  ? 

A. — I think  the  wear  and  tear  resulting  fromtheiruse 
for  watering  the  streets  would  not  be  anything  like  equal 
to  the  advantage  which  W'ould  be  gained  by  having  them 
frequently  in  use,  and,  consequently,  alw'ays  in  working 
order. 

Q.— Would  nottheform  of  hydrant  you  have  suggested 
be  very  expensive  ? 

A.- — A great  deal  would  depend  on  the  quantity  of  pipe 
and  fittings  required.  If  the  mains  were  60  feet  or  more 
from  where  the  hydrant  was  fixed, the  expense  of  the  con- 
nection would  be  far  more  than  the  cost  of  the  hydrant 
itself,  but  not  so  wher  e the  main  was  within  a few  feet  of 
where  the  hydrant  is  to  be  fixed. 

Q. — Can  you  give  any  idea  of  the  cost  of  such  a hy- 
drant ? 

A. — I should  think  the  average,  taking  long  and  short 
distances  together,  and  averaging  the  whole,  would  be 
about  £12  a-piece  ; we  may  differ  perhaps  as  to  what 
descriptiorr  of  hydrant  should  be  used.  The  kind  I would 
suggest  would  l}e  something  like  that  already  brought 
out  by  Captain  Shaw,  because  it  could  not  be  affected 
by  frost,  which,  in  reference  to  street  hydrants,  is  an 
important  con.sideration  Therefore  they  would  beat  all 
times  available,  and  not  affected  by'  the  weather.  Our 
present  plugs  do  not  always  get  frozen  if  they'  are  pro- 
perly packed  with  straw  during  the  winter  months,  and 
if  thi  se  are  remove  d to  make  way  for  a cheap  description 
of  hrdrants,  which  njay  become  unserviceable  in  conse- 
quenr'e  of  frost  acting  upon  them,  we  should  then  be 
worse  off  than  we  are  now.  In  Captain  Shaw’s  hydrant, 
dir  ectly  the  water  is  turned  off,  that  moment  it  be"omes 
dry  in  consequence  of  the  waste  water  running  into  the 
sewer,  and  therefore  frost  does  not  affect  it  as  it  does  a 
hydrant  which  retains  the  water  up  to  the  screw  con- 
nection. 

Q. — There  would  be  a diminution  in  the  cost  if  the 
lamp-jiosts  could  be  utilised  ? 

A. — Yes,  there  would  ; and  there  w'ould  also  be  an 
additional  protection  from  frost,  if  they  were  placed  inside 
those  boxes;  and  no  doubt,  if  several  thoiisaml  were  re- 
quired, instead  of  only  a few,  a great  reduction  in  the 
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cost  might  he  effected,  and  my  estimate  of  £12  reduced 
to  half  that  amount. 

Q. — How  many  hydrants  in  a mile  of  street  would  you 
put  up  ? 

A. — I should  say  they  ought  not  to  he  more  than  100 
feet  apart,  on  opposite  sides  of  the  street,  so  that  they 
would  really  he  200  feet  apart  on  the  same  side  of  the 
street. 

Q. — What  would  he  the  maximum  distance  length  at 
the  end  of  which  you  could  elEciently  use  water  for  the 
extinction  of  a lire  ? 

A. — -That  would  entirely  depend  upon  the  pressure  in 
the  mains.  If  the  pressure  was  great,  300  or  400  feet  or 
even  more  could  he  reached ; whereas  if  the  pressure 
was  feehle,  'perhaps  not  more  than  50  feet  could  he 
effectually  reached  from  a hydrant  under  such  cir- 
cumstances. 

Q. — That  very  much  reduces  the  necessity  for  having 
a hydrant  at  every  100  feet  ? 

A. — The  advantage  of  having  hydrants  reasonably 
close  together  is  that  a smaller  quantity  of  hose  would 
he  required  for  the  immediate  use  of  the  police.  I look 
to  the  supposition  that  a constable  would  be  immediately 
on  the  spot ; hut  if  you  render  it  necessary  for  him  to 
■connect  several  lengths  of  hose  together,  before  he  can 
attack  a fire,  he  would  not  do  that  so  readily  as  if  he  had 
one  length  already  screwed  on  to  the  hydrant  and  ready 
for  use.  The  great  object  is  to  save  time.  The  distance 
of  the  hydrant  should  be  regulated  by  the  kind  of  pro- 
perty near  where  they  were  fixed.  \ For  instance — 
among  the  wharves  and  large  stored  of  merchandise 
districts,  100  feet  apart  would  not  he  too  close;  hut 
amongst  ordinary  dwellings  you  might  go  250  or  300 
feet.  Again,  in  a street  like  fiegent-street  or  Cheapside, 
where  there  are  large  shops  containing  valuable  goods, 
100  feet  apart  would  not  be  too  close.  In  other 
places,  among  small  dwellings,  you  might  have  them 
200  feet  or  more. 

Q. — What  is  the  great  objection  to  the  high-pressure 
system  ? Why  is  it  not  adopted  ? Is  there  any  prejudice 
against  it  ? 

A. — I have  never  heard  of  anything  of  the  kind.  I 
can  readily  understand  why  the  water  companies  do  not 
at  present  keep  their  mains  charged,  and  I should  be 
very  much  surprised  to  find  them  do  so  under  existing 
circumstances  ; they  would  lose  at  least  half  their  water, 
whereas  if  meters  were  introduced,  I believe  all  that 
they  now  suffer  from  would  be  remedied. 

Q- — Do  you  think  meters  are  practically  possible  ? 
Would  people  submit  to  be  charged  according  to  the 
quantity  of  water  they  consumed  ? 

A. — My  own  opinion  is  they  would  be  very  glad  to 
have  meters,  than  otherwise ; at  present  there  is  no  check 
at  all  to  the  waste  of  water,  when  turned  on  by  the 
intermittent  system,  for  the  daily  consumption.  Many 
people  complain  of  the  water  companies  charging  them 
so  much.  People  who  are  away  from  town  more  than 
half  the  year  are  now  charged  the  same  as  their  neigh- 
bours, who  use  the  water  continually  all  the  year  round, 
which  objection,  as  in  the  case  of  gas,  would  be  remedied 
if  meters  were  used. 

Q-— Are  you  at  all  acquainted  with  the  water  supply 
in  various  provincial  towns,  where  the  constant  system 
is  in  operation  ? 

A. — I know  something  about  the  water  supply  of 
Liverpool.  They  have  not,  I believe,  introduced  meters 
there,  because  they  have  not  thought  of  it,  perhaps,  or  do 
not  care  to  introduce  an  expense  while  they  do  very 
fairly  without  it. 

Q- — Are  you  aware  that  in  Manchester,  under  the 
constant  system,  the  consumption  of  water  is  less  per 
head  than  it  is  in  London,  under  the  intermittent  system  ? 

A. — I can  quite  understand  that  to  be  so,  and  should 
always  look  for  that  result  where  constant  supply  is  in 
use. 

Q.— As  a general  rule  throughout  England,  are  you 
aware  that  in  towns  where  the  constant  system  is  in 


force,  the  consumption  per  head  of  the  population  is  less 
than  it  is  where  the  intermittent  system  is  adopted  ? 

A. — I should  think  it  would  be  so  everywhere.  I am 
sure  that  at  least  half  the  water  in  London  is  wasted  in 
consequence  of  some  cisterns  being  small  and  soon  filled, 
while  others,  much  larger,  take  double  the  time  to  fill, 
when  the  supply  to  the  former  is  running  to  waste, 
which  would  not  happen  if  water  could  always  be  found 
in  the  pipes. 

Q. — Does  not  that  show  that  it  is  not  necessary  to 
accompany  the  introduction  of  the  constant  system  with 
meters  ? 

A. — No,  I think  not.  The  inspection  considered 
necessary,  if  meters  were  not  introduced,  would  be  so 
frequent  that  people  would  rather  be  without  the 
constant  supply  if  their  homes  were  to  be  subject  to  con- 
tinuous inspection.  If  you  gave  them  the  meter  system, 
there  would  be  little  need  for  inspection,  as  they  would 
then  no  more  permit  a waste  of  water  than  they  do  now ' 
an  escape  and  waste  of  gas,  and  they  would,  of  course, 
have  an  interest  in  seeing  that  the  internal  fittings  were 
'in  proper  order. 

Q. — The  meter  system  means  shifting  all  the  expense 
and  responsibility  of  the  constant  system  from  the 
shoulders  of  the  water  companies  to  those  of  each  in- 
dividual occupier.  Is  it  not  doubtful  whether  that  would 
be  acceptable  to  the  public  ? 

A. — I speak  from  some  experience  of  the  difiiculties 
and  objections  of  inspection,  even  in  business  places. 
Seven  years  ago,  when  the  insurance  companies  estab- 
lished a kind  of  inspection  amongst  the  immense  blocks 
of  property  where  we  were  continually  having  fires, 
you  would  be  astonished  at  the  difficulties  met  with  ; such 
a number  of  objections  had  to  be  overcome,  that  at  times 
I have  thought  we  should  never  get  the  better  of  them, 
because  people  considered  they  ought  not  to  be  subject 
to  this  inspection,  which  simply  aimed  at  preventing 
serious  fires  and  occasional  loss  of  life.  I had  to  proceed 
very  cautiously  indeed  for  a long  time,  though  now  our 
presence  is  not  objected  to,  but  I very  much  question 
whether  an  inspection  which  necessitated  frequent  in- 
trusion into  people’s  houses  would  ever  be  permitted. 

Q. — Would  not  the  same  thing  eventually  be  brought 
about  in  the  case  of  the  public  generally  f 

A. — I do  not  think  so,  because  in  the  majority  of 
dwelling  houses  an  inspector  would  have  to  go  through 
bedrooms,  or  some  domestic  ap.artment,  to  see  the  water 
fittings,  as  many  of  them  are  fixed  through  such  apart- 
ments, and  people  would  naturally  object  to  a man  going 
in,  under  circumstances  of  illness,  or  other  domestic 
matters,  at  times  when  it  would  be  exceedingly  incon- 
venient, and  he  would  not  be  so  well  received  as  the 
wharf  inspectors  have  been,  in  places  used  solely  for 
business  purposes,  without  the  presence  of  females  and 
children. 

Q. — You  are  aware  that  under  the  Water  Companies 
Act,  1871,  the  companies  have  power  to  enter  houses  and 
attend  to  the  fittings  themselves  ? 

A. — Yes,  I know  that  is  so. 

Q. — Do  you  take  into  account  the  difference  there 
would  be  between  a public  officer  and  the  officer  of  a 
private  company  going  in  ? 

A. — I do  not  think  it  signifies  very  much  whether  the 
inspector  is  authorised  by  the  water  company  or  by  the 
government.  It  is  simply  the  inconvenience  I refer  to, 
which  would  necessarily  be  caused  by  a man  going  into 
a dwelling,  and  interfering  for  the  time  with  the 
domestic,  arrangements,  so  as  to  enable  him  to  look  at 
the  fittings. 

Q. — Would  it  not  be  materially  altered  under  a 
constant-supply  system,  by  doing  away  with  the 
cisterns  ? 

, A. — I do  not  think  it  would  be  wise  to  do  away  with 
cisterns  under  any  circumstances,  whatever  you  may 
do  about  a constant  supply,  as  it  is  well  known  that 
repairs  must  at  times  be  necessary,  and  unless  the 
cisterns  are  continued,  every  time  the  water  mains  are 
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under  repair,  a house  without  cisterns  must  be  without 
water. 

Q. — Are  you  aware  that  throughout  the  countrj’, 
where  towns  have  been  brought  under  the  constant- 
supply  system,  meters  have  been  resorted  to  in  cases  ol 
very  large  consumption,  such  as  manul'actories  or 
rail  ways 

A. — Yes,  I am,  hut  I do  not  know  of  any  instance  of 
their  being  used  for  domestic  supply  ; at  the  same  time  I 
see  no  reason  why  they  should  not  be  used ; everything 
else  required  for  use  is  either  weighed  or  measured,  and 
paid  for  accordingly,  and  I see  no  reason  why  water 
should  be  exempt  from  what  everything  else  is  subject  to. 

Q. — You  have  made  no  calculation  as  to  the  expense 
of  introducing  meters  for  domestic  consumption  in 
London  ? 

A. — No  ; I should  think  the  expense  would  be  some- 
thing like  that  of  a gas  meter;  very  little,  as  compared 
with  the  fair  and  great  advantage  to  be  obtained  by  its 
use  ; every  house  having  gas,  has  a meter — some  houses 
three  or  four  meters. 

Q — Do  you  know  of  a cheap,  reliable  meter,  suitable 
for  such  purposes — for  domestic  consumption  ? 

A. — I know  of  several  meters  that  go  all  the  year 
round  very  well,  and  without  getting  out  of  order.  I 
do  not  believe  it  matters  whether  they  are  intended  for 
domestic  or  manufacturing  purposes.  You  simply  want 
to  register  the  quantity  of  water  passing  through,  and 
p ly  for  it  accordingly.  And  if  such  meters  are  not 
generally  to  be  found,  I think  no  difficulty  would 
prevent  the  immediate  production  of  such  a one. 

Q. — The  police  are  the  guardians  of  the  streets,  and 
as  a rule,  the  policeman  is  the  first  to  hear  of  a fire  and 
to  take  action  with  regard  to  it.  Have  you  considered 
the  expediency  of  amalgamating  the  fire-prevention 
and  the  police  services  ? 

A. — I do  not  propose  doing  quite  that ; hut  simply 
suggest  that  the  police  should  be  a sort  of  auxiliary  , 
force,  to  hold  a fire  in  check  until  the  fire  brigade 
arrives.  I see  no  reason  why  they  should  not  do  that, 
without  either  service  being  interfered  with  beyond 
occasionally  instructing  the  police  in  the  way  they 
should  use  the  hose  and  appliances  at  a fire,  when  they 
happened  to  have  one  on  their  beat. 

Q. — There  are  propositions  for  large  augmentations  of 
the  fire  brigade.  If  it  were  completely  re-organised, 
would  not  the  force  be  almost  as  large  as  the  police  ? 

A. — I do  not  think  there  is  any  need  of  that,  especially 
if  the  police  should  act  as  I suggest.  I think  there  are 
as  many  firemen  in  London  as  are  now  or  will  then  be 
required.  I rather  believe  the  number  could  then  be  I 
reduced. 

Q. — Mr.  Reynolds. — Are  there  not  in  London  a re- 
gularly recognised  class  of  persons  who  are  fire-raisers  ? 

A. — There  used  to  be,  and  for  many  years  they  were 
successful.  But  I think  they  are  quite  out  of  date  now, 
01  nearly  so,  and  no  such  class  as  a gang  at  present 
exists  in  London. 

Q. — Are  there  not  a class  of  persons  who  have  made  a 
living  by  fires,  by  means  of  making  fraudulent  claims, 
raising  honest  claims  into  fraudulent  ones,  and  receiving 
a commiss.on  on  the  amount  obtained  ? 

A. — There  were  ; but  I think  the  public  have  to  thank 
the  insurance  companies  for  having  got  rid  of  them,  or 
very  nearly  so. 

Q. — Within  the  last  twelve  months  have  you  had  any 
knowledge  of  persons  being  so  engaged  ? 

A. — Yes,  I have  known  a few  within  the  last  year  ; 
but  within  the  last  five  or  six  years  they  have  been 
getting  less  in  number  every  month,  in  consequence  of 
several  successful  prosecutions  and  convictions.  I ven- 
ture to  say  that  London  is  more  wholesome  now  in  this 
ri-spect  than  it  has  been  for  the  last  twenty  years, 
and  this  opinion  is  fully  confirmed  by  the  gradual 
reduction  in  the  number  of  London  fires  during  the  la  t 
two  years. 

Q- — Do  you  think  the  duty  of  public  prosecution  for 


offences  in  connection  with  fires  would  he  more  effi- 
ciently discharged  by  the  police  ? 

A. — I think  the  answer  to  that  will  be  found  in  Mr. 
M_‘ Lagan’s  Fires  Bill,  at  present  before  the  House,  which 
will,  I feel  sure,  do  a great  amount  of  good  in  deterring 
dishonest  persons  from  having  fires,  many  of  which  are 
never  suspected  at  the  time. 

Q- — That  Bill  proposes  that  wherever  there  is  a fire 
there  should  be  an  inquiry  by  a coroner  ? 

A.— Not  every  fire  ; only  those  when  a requisition 
founded  from  suspicious  circumstances,  is  reported. 

Q. — Is  that  needed  in  the  metropolis  ? 

A. — I think  so  ; the  great  advantage  would  be  in  the 
inquiry  taking  plare  on  the  spot,  near  where  the  fire 
happens,  and  without  delay,  and  being  made  by  a person 
having  no  interest  in  the  inquiry  beyond  performing  a 
public  duty.  I think  then  no  one  would  purposely  have 
a fire  who  would  not  have  a very  clean  bill  of  health,  in 
reference  to  pecuniary  circumstances,  when  the  inquiry 
took  place. 

Q.— Mr.  Reynolds— Do  you  think  that  any  of  the 
large  fires  that  have  occurred  have  been  caused  by 
workmen,  in  order  to  conceal  pilfering  ? 

A. — -There  may  have  been  some  of  this  class,  but  I 
believe  the  better  classification  of  wharf  and  warehouse 
property  that  is  now  carried  out,  almost  entirely  prevents 
the  possibility  of  many  fires  occurring  that  used  to  take 
place. 

Q. — Are  you  not  aware  that  in  Liverpool,  a large 
poition  of  the  fires  that  occurred  in  the  cotton  ware- 
houses were  reputed  to  have  been  occasioned  in  order  to 
cover  a good  deal  of  pilfering  which  had  been  going  on? 

A. — I know  some  of  these  things  have  been  brought 
to  light,  but  I do  not  think  such  a state  of  things  could 
exist  in  London  as  did  in  Liverpool,  neither  do  I believe 
i the  same  causes  are  at  work  here  to  the  extent  they 
were  in  Liverpool. 

Q. — Do  you  know  that  about  two  years  ago,  in  the 
cotton  warehouses  of  Liverpool,  a class  of  property  in 
which  there  had  not  been  any  fires  for  a long  time,  five 
fires  occurred  in  a fortnight  ? 

A. — Yes,  I know  that;  and  believe  the  publicity  given 
to  the  first  case  induced  persons  to  attempt  the  others. 

Q. — Do  you  attribute  that  to  incendiarism  ? 

A. — I take  it  that  in  many  instances  these  fires  arose 
from  some  quarrel  or  malicious  feeling  with  regard  to 
the  people  in  charge,  rather  than  from  any  desire  to  do  the 
proprietor  himself  a wrong  ; besides,  the  class  of  persons 
employed  at  the  warehouses  in  Liverpool  are  very  dif- 
ferent from  those  elsewhere  or  in  London. 

Q. — With  regard  to  the  construction  of  buildings,  are 
there  not  some  sandstones  which  will  stand  fire,  and  not 
split  like  granite  P 

A. — I do  not  think  buildings  constructed  entirely  of 
granite  would  he  specially  susceptible  of  fire  beyond 
those  ef  any  other  stone.  I consider  stone  in  general 
exceedingly  objectionable,  and  inclined  to  split  when 
a fire  occurs  ; almost  anj'  description  you  can  name. 

Q. — It  is  said  that  in  Paris,  where,  during  the  Com- 
munistic incendiarism,  thej'  had  a good  many  fires,  some 
of  them,  particularly  that  at  the  .stables  of  the  Omnibus 
Company,  were  stopped  by  asphalte.  Is  it  a fact  that 
there  are  two  sorts  of  asphalte  in  use,  the  bituminous 
or  inflammable,  and  one  that  is  not  inflammable — the 
Val  de  Travers  P 

A. — I believe  it  is  difficult  to  find  any  asphalte  that  is 
not  somewhat  inflammable ; I know  of  none ; hut  I think 
a great  deal  of  the  immunity  from  fire  which  Paris  en- 
joys is  due  to  their  system  of  building,  and  many  other 
arrangements  we  have  not  in  London.  They  have  no 
hydrants.but  almost  every  soldier  understands  extinguish- 
ing fires,  so  that  there  the  means  of  putting  out  a fire  at 
once  are  far  preferable  to  ours  in  London,  without  taking 
into  account  the  services  rendered  by  the  military 
generally  in  respect  to  fires.  Then,  again,  in  the  build- 
ings they  use  iron  “ winches,”  filled  in  with  concrete, 
'so  that  every  floor  is  comparatively  fireproof.  As  a rule. 
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in  English  huildina's,  as  the  work  progresses,  the  space 
between  the  flooring  and  the  joists  is  made  a sort  of 
dust-hole,  or  receptacle  for  shavings,  sawdust,  &c., 
arising  from  the  work.  Therefore,  if  once  a hre 
happens,  you  have  all  the  mtterials  ready  introduced 
and  thoroughly  prepared  for  a very  rapid  combustion. 

Q. — Some  time  after  the  large  fire  at  the  City  Flour 
Mills  it  was  noticed  that  many  of  the  iron  joists  were 
still  in  their  places,  not  twisted.  Do  you  know  whether 
they  were  filled  in  with  concrete  which  had  dropped 
out  ? 

A. — They  were,  I know,  fitted  in  with  stone,  not 
concrete.  A great  deal  of  the  action  of  a fire 
upon  iron  materials  of  that  kind  depends  upon  the 
cubic  contents  of  the  building  and  the  length  of  the 
iron  in  use  ; the  shorter  the  iron  the  more  likely  is  it  to 
remain  in  its  place  without  twisting.  Had  that  build- 
ing been  divided  into  two,  as  it  should  have  been,  the 
action  of  the  fire  on  the  girders  and  rafters  would  have 
been  very  much  less  than  has  proved  to  be  the  result. 

Q. — -Do  you  place  any  reliance  in  the  E-ttincteur  ? 

A. — It  is  better  than  nothing  for  extinguishing  fires, 
when  in  order,  but  for  my  own  part  I would  far  rather 
have  something  I could  always  depend  upon,  s ly  a hand 
pump.  It  seldom  fails,  and  if  there  should  be  a flaw  about 
it  it  can  be  seen  at  once.  But  with  these  Extincteurs, 
covered  in  as  they  are,  you  never  know  whether  they 
are  reliable  or  not  till  they  are  wanted,  apart  from  the 
expense  of  re-charging.  But  I am  told  they  are  more 
reliable  now  than  they  were  formerly. 

Q. — Probably  they  may  be  efficient  at  first,  but  lose 
that  efficiency  by  not  being  quite  gas-tight  ? 

A. — Yes  They  used  to  have  a hole  for  re-charging 
at  the  top,  and  in  the  course  of  time,  like  a bottle  of  soda- 
water  with  a bad  cork,  the  gas  escaped.  Since  then  they  i 
were  turned  upside  down,  and  charged  from  below ; of 
course  then  the  liquid  covered  the  tube,  and,  as  a rule, 

I am  told,  they  are  now  reliable. 

Q. — -Do  you  mean  reliable  soon  after  it  has  been 
charged,  or  two  or  three  years  after  it  has  been  pur- 
chased, and  when  a fire  happens  to  occur  ? 

A. — I think  it  does  not  much  matter,  though  I have 
no  doubt  the  longer  they  are  charged  the  less  reliable  they 
become.  I have  known  some  go  to  Australia  and  be  sent 
hack  as  perfectly  useless.  The  whole  secret,  no  doubt, 
was  in  the  composition  going  wrong,  no  one  being  there 
at  the  time  who  knew  how  to  re-chrrge  it  effectually. 

Q. — So  that,  as  a means  of  fire  prevention,  beingrequired 
at  the  moment  a fire  occurs,  the  Extincteur  may  fail  ? 

A. — Yes  ; whereas  the  hand-pump  will  seldom  fail  so 
long  as  water  or  any  kind  of  liquor  can  be  procured  by 
which  it  can  be  supplied. 


William  Chadwell  Mylne,  Esq.,  Engineer 
to  the  New  River  Waterworks,  examined  : — • 

Q. — ^Were  you  consulted,  as  an  engineer,  on  a plan  for 
supplying  Paris  with  water  ? 

A. — Yes. 

Q.  — In  the  plan  you  have  proposed,  did  it  not  form  a 
part  that  the  tenants’  communication-pipes  should  he 
provided  and  laid  down  by  the  Company  as  an  essential 
part  of  the  works  of  distribution  ? 

H. — Yes,  I considered  it  most  desirable  that  it  should 
do  so. 

Q. — Will  you  state  the  advantages  to  the  tenant  or 
the  public  that  were  proposed  from  that  part  of  the  plans 
over  the  common  met’nod,  leaving  every  uninformed 
occupier  or  owner  to  the  necessity  of  employing  a sepa- 
rate plumber  to  complete,  as  he  might,  that  part  of  the 
general  machinery  ? 

A. — In  the  first  place  it  would  effect  a considerable 
saving  of  capital ; in  the  next  place  it  would  be  done  on 
principle,  and  in  a superior  manner.  The  trading 
plumber  has  no  motive  to  carry  out  improvements — two 
lengths  of  pipe  may  be  put  where  one  would  serve.  As 


an  eximple  of  the  improvement  proposed  to  be  intro- 
duced in  detail,  I had  intended  to  introduce  lead  pipes, 
with  screw  joints,  similar  to  those  used  in  wrought- 
iron  pipes.  The  cost  of  these  joints  was  not  above  a 
penny  ; they  would  have  supers'-ded  completely  the 
plu)nber’s  joint,  and  neither  the  plumber  nor  his  irons, 
fire,  ladle,  nor  labour  were  necessary,  and  an  expense 
of  3-s.  6d.  per  joint  was  saved.  In  various  respects  we 
should  have  economised  the  machinery  for  distribution. 

Q. — This  portion  of  the  machinery  being  laid  down  by 
the  Company,  was  it  proposed  to  charge  at  once  the 
expense  of  this  outlay  upon  the  owners  or  occupiers,  or 
to  charge  for  it  a rental  ? 

A. — It  was  proposed  to  charge  interest  on  the  extra  ' 
amount  of  outlay  as  a rental. 

Q. — Then  these  tenants’  communication- pipes  would 
have  been  under  the  same  general  care  as  the  mains  or 
iron  pipes  of  distribution? 

A. — Yes,  that  was  my  view  ; and  my  opinion  has 
always  been  that,  as  public  traders,  that  which  is  best 
for  the  public  customer  is  ultimately  the  best  for  the 
Company  by  whom  they  are  supplied. 

Q.  -What  would  be  the  extent  of  probable  advantage- 
to  the  public  in  respect  to  the  saving  of  repairs  ? 

.4. — Very  great:  one  public  officer  would  have  been 
appointed  to  attend  to  the  laying  on  of  all  houses,  as 
also  to  all  the  repairs.  Under  ordinary  circumstances, 
when  an  accident  occurs  within  or  without  the  build- 
ing, the  temnt  has  to  think  how  it  is  to  be  repaired, 
and  has  to  consider  how  he  is  to  p ty  for  it,  and  who  is  to 
be  sent  for ; the  plumber,  when  he  arrives,  makes  the 
repairs  in  his  own  way,  which  is  without  any  reference 
to  any  general  system.  T wo-thinls  of  the  labour,  on  the 
occasion  of  any  accident,  is  in  the  journeys  which  would 
be  rendered  unnecessary  under  a general  system,  by  which, 
on  such  an  occurrence,  the  inconvenience  may  be  remedied 
at  once.  The  advantage  of  hiving  the  tenants’  commu- 
nication-pipes placed  under  one  general  system,  would 
have  been,  that  they  would  have  been  so  laid  down  at 
first  as  to  have  avoided  many  of  the  incidental  injuries 
which  the}'  are  li  ible  to  from  frost  and  accidental  cir- 
cumstances, as  well  as  being  placed  where  they  could 
readily  be  repaired. 

Q. — In  the  case  of  a company  undertaking  to  lay 
down  the  pipes,  would  not  the  repair  of  them  form  part 
of  the  gener.d  charge,  and  be  added  to  the  rent  ? 

A — Yes;  frequentl}'  an  accident  occurs  towards  the 
end  of  the  tenant’s  term  of  occupation  in  the  premises, 
and  the  cost  of  repairing  it  may  be  equal  to  his  quarter’s 
rent.  Being  a tenant-at- will,  or  near  the  termination 
of  his  lease,  he  says,  “I  may  be  turned  out  shortly  ; it  is 
not  worth  my  while  to  undertake  it;”  and  it  is  left  un- 
done, f vvithin  his  premises. 

Q. — Increased  dilapidation  must  be  the  consequence? 

A. — Of  course,  that  naturally  follows. 

Q.  In  that  plan,  then,  you  assumed  as  a principle 
that  the  tenants  must  be  relieved  of  the  immediate  out- 
lay, and  the  expense  be  spread  over  a period,  and  col- 
lected iis  a rent  ? 

A. — Yes,  certainly.  This  was  the  more  necessary  in 
Paris,  where  the  dwellings  are  extensively  occupied  in 
fiats,  as  distinct  tenements.  Each  flat  would  be  held  for 
various  periods,  some  of  the  nature  of  tenancies  at  will. 
Some  of  them  of  the  nature  of  leasehold,  and  under 
every  description  of  interest  and  period  of  occupation. 
Of  course,  the  parties  having  short  intervals  would 
not  undertake  the  immediate  expense  of  the  outlay  for 
the  permanent  improvement,  nor  would  the  persons  in 
the  lower  ap  irtments  pay  for  the  repairs  in  any  other 
part  of  the  building  necessary  for  the  supply  of  any 
upper  apartment. 

y. — Did  the  plan  of  comprehending  the  tenants’  com- 
munication-pipes and  the  whole  machinery  under  one 
general  system,  offer  any  advantages  in  respect  to 
economy  and  sufficiency  in  laying  down  the  iron  pipes  ? 

A. — In  a new  town  there  would  often  be  much  public 
economy  in  laying  pipes  on  both  sides,  instead  of  in  the 
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centre  of  the  streets  ; there  would  be  the  saving  of  lead 
pipes,  the  saving  of  repairs  to  these  lead  pipes,  the 
avoidance  of  the  inconvenience  and  expense  of  breaking 
up  the  roads  for  d;hat  purpose — the  saving  of  the  incon- 
venience to  the  tenants  in  the  event  of  frost,  from 
there  being  less  of  their  smaller  pipes  exposed.  In  a 
street  of  60  feet  wide,  the  saving  of  lead  pipe  would  be 
about  20  feet  to  each  tenant ; that  is,  if  the  street  is 
built  upon  each  side ; there  would  be  40  feet  of  leaden 
pipe  saved  in  a house  frontage  of  say  20  feet ; therefore, 
20  feet  of  iron  extra  would  avoid  the  use  of  40  feet  of 
lead. 

Q — In  carrying  the  water  up  the  higher  houses,  would 
you  not  have  introduced  iron  pipes  ? 

A. — AVe  should  have  introduced  iron  where  we  could. 
At  that  time,  when  lead  was  very  dear,  I contemplated 
the  use  of  tinned  copper  jupes. 

Q. — The  Commissioners  have  received  evidence  as  to 
the  public  wants,  and  especially  of  the  wants  of  the 
poorest  classes  of  the  population,  and  as  to  the  practical 
operation  of  an  extended  system  of  supplies  in  different 
towns,  from  which  it  seems  to  he  desirable  : — That 
the  system  of  supply  for  the  poorer  classes  of  houses 
hj'  common  cocks  or  tanks  for  several  tenements  should  I 
he  superseded  by  an  extended  system  of  supply  carried 
into  every  separate  tenement ; that  the  system  of 
periodical  or  intermitted  supply  should  he  generally 
extended  to  one  of  constant  suppily  at  all  times,  night 
and  day,  and  kept  on  at  high  pressure,  as  in  several 
towns  and  places,  so  as  to  supersede  the  necessity  of 
having,  and  keeping  in  good  condition,  water-butts  or 
tanks  ; so  as  to  he  used  also  early  in  the  morning  for 
cleansing  and  watering  the  streets,  and;  at  nights  to  he 
in  immediate  readiness  on  the  application  of  a hose,  to 
he  thrown  over  the  houses  in  the  event  of  a fire. 
Assuming  it  to  he  desirable  and  necessary  to  meet  the 
public  wants  in  these  respects,  and  carry  out  such  a 
measure,  do  you  think  that  the  requisite  supply  could  be 
rendered  by  the  New  Eiver  Company  ? 

A. — I have  no  means  at  present  of  judging  of  the 
extent  as  to  quantity  such  a mode  of  supply  might  re- 
quire. The  population  within  the  district  is  nearly 
900,000  individuals.  But  there  could  he  no  difficulty^ 
whatever  in  increasing,  at  a comparatively  inconsider- 
able distributing  expense,  the  supply  of  water  through 
the  existing  works,  perhaps  even  to  an  extent  beyond 
that  which  might  he  required,  provided  the  Company' 
were  empowered  to  take  that  quantity  out  of  the  river 
Lea  or  from  the  Thames. 


Captain  Davie.s,  manager  of  the  Exchange 
Telegra^oh  Company,  gave  evidence  as  follows  : — 

Q. — You  have  paid  special  attention  to  the  use  of 
telegraphy  for  quickening  the  action  of  persons  and 
things  for  the  extinction  of  fires  in  the  United  States. 
Can  you  inform  us  of  what  is  done  there  ? 

A. — I am  unable  from  recollection  to  give  you  accurate 
particulars  of  the  system  in  general  adoption  in  the 
United  States,  but  since  the  introduction  in  1872  of  the 
Listiict  Telegraph  Company  at  New  Y'’ork,  fire  alarms 
are  given  with  much  greater  promptitude.  The  plan  is 
to  place  a small  automatic  telegraph  instrument,  that  a 
child  may  use,  in  every  house,  thus  affording  means,  by 
simply  pressing  a stud,  of  giving  the  alarm  of  fire  or 
thieves,  and  the  power  to  call  a messenger  at  any  moment, 
and  all  this  at  a very  small  cost  per  annum.  The  system 
is  now  becoming  generally  adopted  in  New  York  and 
Brooklyn,  and  has  been  found  to  work  very'  satisfactorily, 
and  will  doubtless  extend  throughout  the  States.  It  is 
the  intention  of  the  inventor,  and  others  interested  in  the 
patent,  to  establish  a company  to  utilise  this  valuable 
invention  in  England,  the  idea  being  to  divide  the  metro- 
polis into  districts,  which  shall  have  offices  centrally 
situated,  with  a radius  of  three  minutes’  walk  to  any  one 
point,  these  offices  being  connected  with  every  subscriber’s 


house,  and  again  with  every  brigade  station,  water  com- 
pany, police-station,  and  turncock’s  residence the 
officers  to  have  telegraph  clerks,  police,  and  messengers 
always  in  attendance,  both  day  and  night,  so  that  in  the 
event  of  an  alarm  from  any  subscriber’s  house,  not  more 
than  three  minutes  could  elapse  before  assistance  would 
be  rendered. 

Q. — Assuming  a constant  supply  to  he  on  everywhere, 
and  all  the  great  pumping  stations  in  combination,  under 
one  system ; and  this  water  supply,  to  hein  complete  condi- 
tion, with  hydrants  in  every  street,  in  constant  use  for  street 
and  road  washing,  and  therefore  in  constant  readiness.  It 
is  stated  that  on  the  average  a fire  brigade  engine  may  be 
brought  to  the  spot  in  about  ten  minutes.  A’V'hat  would 
he  the  action  of  your  machinery  on  such  a system  ? 

A. — I am  unable  to  state  the  time  now  taken  to  get  an 
engine  to  a fire,  as  it  entirely  depends  upon  distance  and 
the  means  at  hand  for  giving  the  alarm  to  the  various 
brigade  stations.  With  the  instrument  used  by  the 
District  Telegraph  Company  of  New  York,  and  recently 
introduced  and  patented  in  England,  no  time  whatever 
need  he  lost — in  fact,  it  may'  not  only  be  known  imme- 
diately at  every  brigade  station  in  the  metropolis,  but 
every  water  company'  and  every  turncock  would  be 
advised  of  it  at  the  same  moment,  and  trained  men  with 
fire  extincteurs  could  be  on  the  spot  from  the  company’s 
station  within  three  minutes  of  the  alarm  being  given, 
and  by'  this  it  is  confidently  hoped  that  many  fires  may 
he  stayed  at  an  early  stage,  and  much  property'  he  saved 
thereby'. 

Q . — But  may  not  your  telegraph  machinery,  from  its 
infrequent  use  during  the  long  intervals  between  fires 
be  apt  to  get  out  of  order  ? 

A. — The  machinery  is  so  simple,  and  would  be  in  such 
constant  use  for  other  purposes  than  fire  or  thieves,  that 
it  would  he  impossible  for  it  to  get  out  of  order.  In 
some  houses,  more  especially  houses  of  business,  it  would 
he  in  constant  requisition  for  calling  messenger  hoys, 
cabs,  &c.  The  wires  connecting  houses  with  the  company’s 
offices  would  be  run  under  the  eaves  of  the  houses  and 
dropped  in  wherever  necessary.  The  instruments  could 
be  placed  anywhere — behind  the  street  door,  at  the 
head  of  a bed,  or  could  he  placed  in  every  room  if 
required.  On  the  introduction  of  the  system  into 
New  Y'’ork,  the  burglars  thought  they  could  render 
it  useless  by  cutting  the  wires,  but  the  first  attempt 
was  the  last,  as  the  act  was  at  once  indicated  at  the 
office,  and  the  police  were  directed  to  the  exact  spot 
thereby,  when  the  offenders  were  caught.  I have 
numerous  extracts  from  American  papers,  showing 
instances  where  the  system  has  been  of  service,  and 
the  last  advices  from  New  Y’’ork  speak  of  it  in  the 
highest  terms. 


The  following  extracts  are  taken  from  evidence 
before  the  House  of  Commons  Committee  on  the 
Metropolis  AYater  Bill  No.  2 (1871) : — 

Mu.  Robeut  Eawlixson,  C.B. 

645.  Is  not  the  constant  service  of  the  very  first  import- 
ance with  reference  to  that  subject  ? — Yes,  no  doubt  it  is  ; 
where  you  have  the  water  at  a sufficient  pressure  to  act 
directly  from  the  mains  without  the  intervention  of  a fire 
engine,  or  where  y'ou  are  dependent  upon  fire  engines, 
having  the  water  constantly  in  the  mains  is  an  enormous 
advantage. 

646.  Are  you  able  to  speak  with  regard  to  the  present 
condition  of  the  fire  service  in  London  ? — No  ; I only 
know  that  a great  portion  of  the  apparatus  for  the  fire 
service  is  a disgrace  to  London.  The  old  fire  plug  is 
positively  disgraceful. 

647.  And  not  kept  in  proper  order,  I suppose  ? — It  is 
a plug  driven  into  the  main  by  main  force,  and  which 
has  to  be  drawn  as  you  see  them  drawn  during  frosty 
weather,  and  a stand  pipe  inserted  to  enable  people  to 
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get  their  supply.  The  same  thing  occurs  in  thousands 
of  cases  all  over  London.  There  is  no  proper  fire 
hydrant ; there  is  simply  an  old  plug. 

648,  It  is  a very  ancient  and  cruile  mode  of  managing 
matters,  which  rather  indicates  a want  of  progress  in 
that  particular  direction  ? — Yes,  I assume  that  they  have 
not  cared  to  alter  it  on  account  of  the  great  expense  of 
putting  in  fresh  valves. 

Mil.  J.  F.  Bateman,  F.K.S. 

948.  As  regards  the  provision  against  fire,  are  the 
arrangements  now  upon  the  interinitti  nt  system  such  as 
you  think  reasonable  and  fair  towards  a large  metropolis 
like  this  ? — No. 

949.  Will  you  point  out  to  the  Committee  in  what 
you  think  thcjy  are  defii dent  ? — [ think  for  protection 
against  fire  the  water  ought  to  be  on  at  all  times.  There 
is  this  difficulty,  that  the  water  companies  are  the  parties 
now  to  provide  by  nothing  more  than  wooden  plugs  of 
the  worst  possildo  description,  the  arrangements  for 
getting  water  from  the  pipe,  an  antiquated  thing  which 
has  tor  30  years  nearly  been  done  away  with  in  the 
country,  where,  having  provided  water  in  their  pipes, 
they  give  power,  to  the  public  to  take  water  from  them 
for  the  extinction  of  fires.  In  the  hands  of  a Corporation 
the  interests  of  the  whole  of  the  public  are  so  much  in 
their  hands  that  they  generally  go  to  a great  expense  in 
providing  larger  mains  with  reference  to  the  extinction 
of  fires,  and  therefore  the  two  classes  of  works  have  to 
he  considered  soniewhat  differently.  In  the  hands  of  a 
company  they  merely  give  peruiission  to  take  the  wati  r 
from  their  pipes  without  any  reference  to  the  water, 
whether  it  is  sufficient  or  not.  But  if  protection  against 
fire  is  to  be  regarded,  then  the  mains  through  which  the 
water  is  to  he  discharged  ought  to  be  larger  ; not  more 
than  a certain  number  of  fire-cocks  ought  to  he  placed 
onpipesof  limited  dimensions,  ami  the  pressure  should  be 
such,  and  the  arrangements  such,  as  to  throw  the  water 
without  the  assistance  of  fire  engines  to  the  heiuht  of 
ordinary  buildings— in  fact,  over  the  top  of  the  highest 
buildings,  if  the  pressure  is  sufficient.  That  has  been 
the  case  in  Manchester  and  in  Glasgow  and  elsewhere  ; 
in  fact,  the  introduction  of  a better  systeui  of  supply  in 
Manchester  has  reduced  the  loss  by  tire  on  the  value  of 
goods,  where  fires  have  taken  pla(a!,  from  21  per  cent,  to 
less  than  7 per  cent.  The  loss  before  the' introduction  of 
the  constant  system  of  pn  ssui’e  at  Manchester,  that  is,  of 
the  pr<iperty  where  fires  took  place,  was  more  than  21 
per  cent,  of  the  value  of  the  piopertv,  and  it  has 
gradually  reduced,  until  now  it  is  less  than  7 per  cent, 
of  the  value  of  the  property  attacked  by  fire. 

950.  Lull  atti'ihute  that  mainly  to  the  tacilities  which 

you  now  have  for  getting  water  quickly  at  a high 
pressure  sufficient  to  reach  the  highest  houses?— Yes, 
that  is  so  ; it  is  mainly  attrinutable  to  that.  ’ 

951.  Have  they  done  away  with  the  svstem  of  fire 
engines  at  Manchester  ? — Not  entirely,  because  fire 
engines  answerasoninibusesto  carry  the  apparatus  of  the 
firemen,  and  they  are  occasionally  required  when  fires 
occur  at  present  where  the  pressure  is  not  iireater  than 
what  can  conveniently  be  applieil  under  ordin  iry  circum- 
stances : but  to  a very  great  exti  nt  fire  engines  are  dis- 
continued, excepting  as  oinniouses. 

952.  lhat  system  does  not  obtain  in  London  of  get- 
ting an  immediate  supply  at  high  pressure  P — No,  it  does 
not. 

953.  In  your  judgment,  is  it  part  of  the  constant 
servii'e  that  it  should  embrace  the  idea  of  an  efficient 
supply  of  water  against  fire?— Y.  s,  it  is;  they  cannot 
introduce,  under  the  intermittent  system,  the  same 
system  of  fire-cocks  which  they  can  undi  r the  constant 
system. 

954.  Will  you  explain  to  the  committee  what  changes 
will  be  ri  quired  to  meet  > our  view  upon  that  subject  ?— 
I would  reipiire  the  abolition  of  every  wooden  plug  and 
the  substitution  of  a fire-co<  k or  hydrant,  and  if  wliat  1 
believe  the  best  kind  of  that  apparatus  is  used,  which  is 


also  the  cheapest,  it  would  cost  about  probably  30s.  the 
fire-cock  over  the  whole  of  London. 

955.  There  is,  I think,  in  existence  a fire-cock  of  the 
description  you  have  given  us  in  use  in  various  parts  in 
the  country  ? — Yes,  hundreds  ; I do  not  know  whether  I 
might  not  say  thousands.  I might,  indeed,  say  that 
hundreds  of  thousands  are  now  in  use  in  all  towns ; 
almost,  if  not  every  one,  with  which  I am  connected, 
and  in  very  many  others. 

956.  Therefore  it  is  not  a mere  theory  ; the  implement 
itself  is  accessible,  and  it  is  rather  a question  of  expense 
in  altering  the  arrangements  ? — Yes ; they  have  been  in 
constant  use  for  23  years,  evi  r since  1848. 

957.  I believe  it  is  a patent  wiih  which  your  name  is 
connected  ? — It  is  a patent  called  Bateman’s  and  Moore’s 
Patent.  It  was  the  invention  of  an  old  asskstantof  mine, 
Mr.  Moore;  I approved  of  it,  and,  for  his  sake,  I allowed 
my  name  to  be  used  in  taking  out  a patent  for  his  benefit. 
It  has  not  paid  much,  but  it  is,  and  has  been,  a very 
successful  patent,  in  its  usefulness. 

• 958.  Perhaps  you  do  not  know  all  the  good  you  have 
done  to  the  public.  I have  been  told  that  the  price  has 
been  reduced  to  one  guinea? — The  patent  has  long  since 
been  out,  and  I have  no  interest  in  it  whatever,  except 
to  recommend  it  as  a good  thing. 

960.  I d ire  say  you  would  say  that  the  present  plugs 
ought  to  be  changed,  even  if  you  do  not  introduce  the 
constant  supply  ? — That  I certainly  should  ; I think  they 
are  a disgrace  to  the  mechanical  skill  of  the  age,  and 
they  have  been  ab:indoned  by  me  certainly  as  a most 
disgraceful  thing,  which  I never  would  endure  for  the 
last  30  years ; and  I never  put  om  in  in  my  life,  and  I 
have  been  a waterworks  engim-er  for  30  years. 

961.  There  are  certain  anci.-nt  things  to  which  people 
often  cling,  whose  only  objection  to  modern  things  is 
the  cost  of  them  ? — Yes;  they  are  about  equivalent  to  the 
wooden  pipes  which  existed  before  1810. 

9S6.  What  is  your  objection  to  the  word  plug  ? — 
Plug  is  a word  meaning  the  piece  of  wood,  which  is 
used  for  the  purpose  of  being  fi.rced  into  the  upright 
outlet  from  the  main  pipe  which  conveys  the  water, 
and  it  just  plugs  the  hole  up,  and  every  time  that  the 
water  has  to  be  diawn  from  the  main  that  plug  has 
to  be  loosened  one  way  or  another,  not  by  way  of  a 
screw,  but  loosened  by  a lever,  and  it  Hies  out,  with 
the  chance  of  hitting  the  man  on  the  head,  and  when 
the  water  flows  the  men  have  to  poke  about  with  a long 
standpipe,  almost  always  getting  wet  through  before 
they  can  get  it  into  the  plug,  and  that  is  then  driven 
down  and  fastened  with  pegs,  and  as  soon  as  that  is 
fastened,  they  attach  the  hose  to  the  stmdpipp. 

987.  The  apparatus,  in  your  opinion,  is  not  effective 
for  the  purpose  ? — It  is  a disgrace  to  a mechanical  age 
that  any  such  thing  should  exist;  there  are  many  im- 
provements which  have  been  introduced  during  the  last 
25  or  30  years  which  are  much  superior. 

Mk.  Joseph  Quick,  C.E. 

2327.  Have  any  local  authorities  applied  to  you  for 
permission  to  substitute  hyffirants  for  fire-plugs? — They 
have  not. 

2328.  You  have,  I suppose,  from  time  to  time,  com- 
plaints of  some  failure  of  water  at  fires  ? — We  have,  from 
the  absence  of  the  turncock. 

2329.  How  it  is  accounted  for  when  there  has  been 
anv  defect  ? — It  is  from  the  absence  of  the  turncock. 
The  brigade  will  not  allow  anyone  to  call  the  turncock  ; 
the  police  do  not  seem  to  appoint  anyone  to  call  him, 
and  the  consequence  is  that  it  is  left  to  chance. 

2330.  Have  the  water  companies  made  to  the  fire 
authorities  any  proposal  to  obviate  the  risk  of  the  absence 
of  the  turncocks? — They  have  offered  to  place  a man  at 
the  disposel  of  each  fire  station  and  to  pay  him  if  they 
Would  allow  him  to  lo  ige  there,  so  that  when  a call  is 
made  at  a fire-station  the  man  should  go  at  once  to  the 
turncock,  and  he  would  be  on  the  spot. 
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2331.  Tliat  was  to  be  at  the  expense  of  the  companies, 
was  it  not? — Yes. 

2332.  What  was  the  answer  to  that  ? — That  they 
could  not  entertain  such  a proposition  ; and  in  addition 
the  water  companies  pay  any  number  of  people  who  call 
the  turncocks. 

2333.  But  if  the  authorities  had  complied  with  your 
proposal  of  having  a turncock  at  the  expense  of  the 
couipanies,  resident  at  each  station,  no  difficulty  could 
have  arisen  about  it  P — I think  so. 

233-1.  You  gave  evidence,  I think,  before  the  Com- 
mittee of  the  House  of  Commons  on  Fires  in  the  Metro- 
polis some  years  ago  P — I did. 

2335.  Was  that  in  1862  ? — Yes,  it  was  in  1862  when 
that  proposition  was  made. 

2336.  I see  here  is  a passage  from  the  Report  of  that 
■Committee,  which  probably  you  are  acquainted  with. 
The  committee  say  that  “ They  would  refer  to  the 
evidence  given  by  Mr.  Quick,  the  engineer  of  the  South- 
wark Water  Company  and  the  Grand  Junction  Water 
Company,  on  this  subject,  from  whose  evidence  your 
committee  have  satisfied  themselves  that  the  complaints 
are  due  more  to  the  non-application  of  the  water  than  to 
any  deficiency  of  supply  when  the  turncocks  have  arrived 
on  the  spot and  they  saw  afterwards  that  “ some  more 
stringent  regulation  or  arrangement  appears  to  be 
desirable  to  secure  the  immediate  attendance  of  the  fire- 
cock men  by  a special  arrangement  under  some  respon- 
sible policeman,  or  other  person  charged  with  such  duty, 
to  give  the  earliest  notices  of  fires  to  the  turncocks,  which 
might  be  effected  by  electric  telegraph  communication, 
in  connection  with  such  new  general  system  as  may  be 
be  formed;”  that  is,  a new  general  fire  system ; then 
they  say,  “ Wherever  constant  supyly  is  introduced  it 
will  be  necessary  for  hydrants  to  be  substituted  for  the 
present  fire-plugs,  and  it  should  be  made  compulsory  on 
the  Fire  Brigade  authorities  to  provide  and  fix  hydrants 
on  the  company’s  pipes  before  the  water  is  constantly 
left  on  in  any  service  do  you  concur  in  that  opinion 
now  that  it  would  be  necessary  or  desirable  to  have 
hydrants  put  on  ? — I think  it  would  be  absolutely 
necessary. 

2337.  Where  mains  are  charged,  they  might  already 
have  been  put  on  ? — Yes,  wherever  the  main  is  constantly 
charged,  they  might  have  been  put  on. 

2338.  All  your  mains,  of  course,  are  constantly 
charged  ? — All  the  principal  mains  are. 

2427.  You  said  that  hydrants  would  be  a great  im- 
provement in  the  streets  : they  will  follow,  I fancy,  as 
a matter  of  necessity  upon  the  introduoton  of  the  constant 
supply  ? — They  will,  there  is  no  doubt. 

2428.  In  so  far  as  fire-plugs  are  concerned,  we  shall 
get  rid  of  those  useless,  and,  I may  say,  dangerous  things  ? 
— Yes. 

2429.  And  then,  as  an  immediate  result  of  the  intro- 
duction of  a constant  system,  we  shall  have  hydrants 
throughout  the  metropolis  r — You  will -so. 

2430.  That,  in  your  opinion,  would  be  a decided 
advantage  ? — I think  it  would. 


A committee  has  been  formed  at  Munich  for  the 
erection  of  a monument  to  Baron  Liebig.  An  appeal  for 
contributions  will  be  ijublished  shortly. 

A thin  seam  of  coal  has  been  discovered  at 
Epwortb,  in  Lincolnshire.  The  coal,  which  is  of  good 
quality,  was  met  w^ith  about  sixty  yards  from  the  surface. 

The  United  States’  signal  office  has  begun  the 
publication  of  a brief  monthly  review  of  the  weather,  in 
wtiii'.h  .special  attention  is  given  to  the  storms  that  visit  the 
United  Slates. 

The  declared  value  of  telegraphic  wire  and 
apparatus  connected  therewith  exported  in  the  last  three 
months  was  £166,227  ; in  the  correspionding  period  of  the 
previous  year  it  was  only  £29,859. 


ANNUAL  INTEENATIONAL  EXHIBITIONS. 


The  number  of  visitors  admitted  on  Thursday,  8th 
inst.,  was  as  follows : — Season  tickets,  216;  on  payment 
of  Is.,  2,917 ; total,  3,133.  On  Friday,  season  tickets,  250  ; 
on  payment  of  Is.,  3,072  ; total,  3,322.  On  Saturday, 
season  tickets,  357  ; on  payment  of  Is.,  4,758  ; total, 
5,115. 


The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  May  10th,  was  as 
follows : — Season  tickets,  1,474  ; on  payment  of  2s.  6d., 
1,305  ; on  payment  of  Is.,  15,709  ; total,  18,488. 


The  number  admitted  on  Monday  was,  season  tickets, 
240  ; on  payment  of  Is.,  2,900 ; total,  3,140.  On  Tues- 
day, season  tickets,  195;  on  payment  of  Is.,  3,191; 
total,  3,386.  On  Wednesday,  season  tickets,  315;  on 
payment  of  2s.  6d.,  1,624  ; total,  1,939. 


THE  QUEEN  at  KENSINGTON. 

Her  Majesty  the  Queen,  accompanied  by  the  Princess 
Christian  and  the  Princess  Beatrice,  visited  the  Inter- 
national Exhibition  at  Kensington,  on  Friday  morn- 
ing last,  at  a quarter  past  ten  o’clock.  The 
Queen  was  received  by  some  of  the  old  members 
of  the  Commission  of  1851  and  several  of  the 
members  of  the  present  Exhibition  Executive  Com- 
mittee. Among  them  were  the  Marquis  of  Eipon,  Earl 
Carnarvon,  Sir  William  Hall,  C.B.,  Sir  Francis  Sand- 
ford,  Major-General  Scott,  C.B.,  Dr.  Lyon  Playfair,  the 
Right  Hon.  Hugh  Childers,  Major  Donnelly,  Mr.  Henry 
Cole,  C.B.,  Major  Du  Cane,  Captain  Clayton,  Lieut.  H. 
Cole,  Mr.  Fowler,  Mr.  Kelk,  Mr.  Charles  Lucas,  Mr.  T. 
Lucas,  Mr.  T.  Fairbairn,  &c.  Her  Majesty  alighted  at 
the  door  of  the  School  of  Cookery,  the  entrance  to 
which  was  decorated  with  the  prize  roses  exhibited  a- 
the  late  Show  of  the  Royal  Horticultural  Society 
The  Hon.  E.  Leveson  Gower,  Chairman  of  the  Com. 
mittee  of  the  School  of  Cookery,  and  the  other  members 
of  the  Committee,  with  Mr.  E.  J.  Craigie,  Deputy- 
Commissioner,  conducted  the  Queen  and  Princesses 
to  chairs  in  the  school.  Mr.  Buckmaster,  the  Lecturer 
of  the  School,  then  made  the  following  observations, 
during  which  an  omelette  aux  fines  herbes  was  prepared : — • 

‘‘May  it  please  your  Majesty, — The  specimen  of  cooking 
which  is  now  to  be  presented  takes  only  four  or  five  minutes, 
and  is  within  the  reach  of  the  poorest  of  your  Majesty’s  sub- 
jects. The  materials  cost  3jd.,and  they  furnish  a wholesome 
nourishing  dish,  acceptable  for  two  persons.  The  omelette 
is  seldom  properly  cooked  even  in  France,  which  gives  it  its 
name.  It  is  never  found  in  the  homes  of  the  poor  of  this 
country,  and  in  the  houses  of  the  rich  it  is  often  very  badly 
cooked.  The  ordinary  frying-pan  and  spoon  found  in  every 
house  will  answer  perfectly  well.  There  is  no  occasion,  as 
you  are  told  in  cookery  hooks,  for  an  omelette-pan  and  spoon. 
We  wish  to  show  in  this  school  not  only  the  best  and  most 
economic  methods  of  domestic  cooking,  hut  the  various  uses 
to  which  kitchen  utensils  may  be  fairly  applied  without 
injury.  To  prepare  a plain  omelette,  see  that  the  frying-pan 
is  thoroughly  clean— for  cleanliness  brings  with  it  habits  of 
domestic  order,  which  are  among  the  first  and  best  methods 
of  happiuess  in  every  household,  nor  is  it  without  its  in- 
iluence  on  the  moral  character,  for  virtue  and  dirt  can  never 
dwell  comfortably  together.  Place  in  the  frying-pan  about 
one  ounce  of  butter.  We  use  gas-stoves,  and  duplicate  all 
our  operations,  so  that  the  public  may  have  a better  oppor- 
tunity of  seeing ; but  what  we  do  at  these  gas-stoves  we  can 
equally  well  do  at  an  ordinary  kitchen  fire-place.  Break 
three  eggs  separately  to  see  they  are  fresh,  beat  them  up 
with  a iittle  chopped  parsley  and  a pinch  of  pepper  and  salt. 
The  eggs  should  not  be  beaten  too  much,  or  the  white  of 
them  separates,  and  you  produce  a watery  mixture  which 
' destroys  the  flavour  and  appearance  of  the  omelette.  Now 
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that  the  butter  is  melted,  pour  into  the  frying-pan  the 
omelette  mixture  and  stir  till  it  begins  to  set  or  thicken  ; 
shake  the  pan  occasionally,  and  fold  over  the  omelette  neatly 
into  an  oval  shape,  and  when  it  is  of  a golden  colour  turn 
quickly  into  a dish.  To  be  able  to  prepare  a plain  omelette 
is  to  be  able  to  prepare  every  kind  of  omelette.  If  you  re- 
quire a cheese  omelette,  introduce  into  the  omelette  mixture 
about  a des.sert-spoonful  of  grated  Parmesan  cheese  with  a 
little  pepper  and  salt,  and  sometimes  a «few  grains  of  cayenne 
pepper.  In  a sweet  omelette  no  pepper  or  salt,  but  a little, 
and  grated,  sugar ; and  just  before  the  omelette  is  folded  in 
the  pandistributeevenly  over  a little  jam.  If  a bacon  omelette, 
a few  pieces  of  previously  cooked  bacon,  cut  into  small  dice, 
and  so  on  for  various  kinds  of  omelettes.  In  preparing  an 
omelette,  remember  five  things — a clean  pan,  the  mixture 
must  not  be  too  much  beaten,  the  omelette  must  not  be  too 
large,  three  eggs  are  better  than  six  eggs,  which  make  two 
omelettes  ; they  should  not  be  too  much  cooked ; they  should 
be  eaten  immediately,  or  they  become  tough  and  more  like  a 
pancake.  To  make  simple  food  wholesome  and  palatable  by 
cooking  was  a duty  imposed  on  man  from  the  very  earliest 
period  of  his  civilisation.  An  abundant  supply  of  food  and 
the  proper  preparation  of  it  by  cooking  are  matters  intimately 
connected  with  tho  physical  well-being  and  happiness  of 
your  Majesty’s  subjects,  and,  from  a long  and  close  connec- 
tion with  the  working  classes,  on  their  behalf  I may  be  per- 
mitted to  say  that  the  interest  which  your  Majesty  has  shown 
in  the  School  of  Popular  Cookery  will  be  gratefully  appre- 
ciated by  all  classes  of  your  Majesty’s  subjects.” 

This  demonstration  occupied  just  four  minutes,  and 
the  Queen  and  the  Princesses  each  tasted  the  omelette, 
which  Her  Majesty  pronounced  to  be  very  good. 

The  Eoyal  party  then  proceeded  to  the  camp  cook- 
ing apparatus  of  the  German  soldiers,  to  whom  the 
Queen  was  pleased  to  address  a few  observations  in 
German.  The  Royal  route  was'  continued  through  the 
ancient  silks,  which  the  Queen  examined,  and  then  on  to 
the  improved  cabs  for  London  traffic,  offered  in  compe- 
tition for  the  Society  of  Arts  prizes.  Her  Majesty  passed 
along  the  gallery  containing  the  apparatus  for  saving 
life  at  sea,  and  expressed  her  deep  interest  in  the  collec- 
tion. At  this  point  the  little  children  of  Mr.  Paul 
offered  bouquets  of  roses,  which  were  graciously  ac- 
cepted. The  Queen,  passing  through  the  large  col- 
lection of  ancient  tobacco  pipes,  in  the  examina- 
tion of  which  a few  minutes  were  spent,  then 
ascended  the  stairs  of  the  Picture  _ Gallery,  con- 
taining the  works  of  Phillip  and  Creswiok, 
which  have  been  brought  together  to  illustrate  the 
career  of  those  distinguished  artists.  At  the  entrance, 
the  Queen  was  received  by  the  committee  of  noblemen 
and  gentlemen  who  had  promoted  the  formation  of  this 
collection.  The  Queen  passed  along  the  whole  of  this 
portion  of  the  Exhibition,  examining  the  pictures  in 
detail,  and  somewhat  unexpectedly  entered  the  gallery 
containing  the  works  sent  by  officers  of  the  army  and 
navy.  Upon  leaving  the  picture  galleries.  Lord  Ripon 
presented  to  Her  Majesty  the  Japanese  Commissioners, 
who  have  just  ai’rived  in  England  with  a large  collec- 
tion of  objects  for  the  Exhibition.  Her  Majesty  took 
her  departure  about  eleven  o'clock. 


PICTURES  AT  THE  INTERHATIOHAL 
EXHIBITION. 

But  few  sections  of  the  International  Exhibition  equal 
the  picture  galleries  in  steady  power  of  attraction.  It  is 
unnecessary  to  go  far  in  search  of  a reason  for  this 
popularity  of  the  pictorial  department.  The  lomrer  a good 
picture  is  looked  at,  the  better  it  is  liked ; it  therefore 
has  an  immense  advantage  over  the  most  subtle  piece  of 
mechanism,  or  the  most  curious  process,  inasmuch  as, 
once  thoroughly  understood,  these  latter  must  infallibly 
cease  to  intere.st  the  spectator.  Curiosity,  satisfied  by  a 
thorough  inspection,  refuses  to  lend  a charm  to  subse- 
quent study,  and  the  most  beautiful  engine  in  the  world 
is  hardly  deemed  worthy  of  a second  examination  by  the 
ordinary  spectator.  But  good  pictures,  like  good  music, 


improve  on  acquaintance,  and,  in  fact,  require  some  study 
before  they  can  be  thoroughly  appreciated. 

It  was  a happy  idea  to  hang  the  works  of  two  great 
English  painters  — John  PhUlip,  R.A.,  and  Thomas 
Creswick,  R.A. — in  the  same  gallery.  Perhaps  it  was 
hardly  fair  to  put  the  work  of  Creswick  in  juxta-position 
with  the  stronger  subjects  and  more  masculine  style  of 
Phillip,  but  the  result  to  the  spectator  is  inexpressibly 
gratifying,  as  the  rich  greenery  of  English  landscape 
relieves,  in  the  most  pleasing  manner,  the . eye  fatigued 
with  the  hot  glare  of  arid  Spain.  The  calm  beauty  of 
“A  place  to  Remember”  and  ‘‘The  nearest  way  in 
Summer  time  ” is  rendered  doubly  attractive  by  the 
neighbourhood  of  the  bull -ring  and  the  dramatic 
intensity  of  “ The  Spanish  Wake.”  Many  of  Phillip’s 
more  ambitious  efforts  have  failed  in  achieving 
the  complete  success  of  the  “Letter  Writer” 
(lent  by  Her  Majesty).  The  ancient  scribe  is 
seated  at  his  writing-table,  and  presents  a richly 
embroidered  back  to  the  spectator.  Juan  Morales, 
escribano,  is  occupied  in  inditing  an  epistle  for  a love- 
lorn damsel  seated  at  his*  left  hand,  and  the  penman  is 
evidently  in  difficulties.  He  is  scratching  his  grey  poll, 
in  the  vain  endeavour  to  soften  the  ardent  language  of 
the  damsel  to  the  tone  deemed  necessary  by  his  matured 
wisdom.  With  true  Spanish  patience,  numerous  cus- 
tomers are  awaiting  their  turn,  and  some  of  these  are 
armed  with  formidable  missives  requiring  elucidation  at 
the  hands  of  Senor  Morales.  A striking  peculiarity  of 
this  famous  picture  is  the  intense  brightness  of  the  sun- 
shine. The  figures  are  literally  “ struck  up  against  the 
blinding  wall,”  and  assist  the  northern  spectator  in 
realising  the  truth  of  the  Poet  Laureate’s  powerful  line. 
“The  early  career  of  Murillo”  is  a great  picture.  The 
boy-artist  is  sketching  in  the  street,  and  the  striking 
figure  of  a Morisoo  girl,  who  has  evidently  been  serving 
as  a model,  is  the  most  prominent  feature  of  the  picture. 
Much  interest  is  excited  in  the  crowd  by  the  proceedings 
of  the  youthful  artist,  whose  labour’s  are  being  honoured 
with  a critical  inspection.  An  intensely  ugly  muleteer 
is  surveying  the  scene  with  supreme  contempt,  and  is 
meanwhile  utilising  the  time  by  munching  vigorously  at 
a huge  lump  of  bread.  Perhaps  the  least  satisfactory 
figure  is  that  of  Murillo  himself,  whose  sentimental 
aspect  fails  to  convey  the  idea  of  the  great  realistic 
painter. 

Of  almost  equal  interest  is  the  “ Gloria,”  a sort  of 
Spanish  wake.  In  a little  improvised  chapel  lies  the 
body  of  a dead  child,  with  the  agonised  mother  huddled 
up  on  the  ground  beside  it,  in  speechless  misery.  A 
kindly-looking  woman  and  a sympathiser  of  the  rougher 
sex  are  vainly  endeavouring  to  distract  the  attention  of 
the  bereaved,  woman  from  her  loss,  and  are  evidently 
entreating  her  to  join  the  festive  crowd  for  a little  sea- 
son. A gay  bod}’-  of  dancers  fills  the  centre  of  the 
picture,  but  tears  are  streaming  down  the  cheeks  of  the 
dark-eyed  girl  who  is  playing  on  a guitar.  The  ghastly 
contrast  between  the  despair  of  the  stricken  family  and 
the  thoughtless  mirth  of  the  guests,  is  sustained  with 
great  dramatic  power,  and  the  painful  interest  of  the 
subject  is  intensified  by  its  admirable  treatment.  The 
two  lottery  pictures,  “ Buying  the  Tickets,”  and  “Read- 
ing the  Numbers,”  are  full  of  those  subtle  touches  of 
human  nature  which  never  fail  to  invest  the  most  ordinary 
subject  with  interest.  In  one  of  these  a hurlypadra  isstow- 
ing  away  inhis  pocketbook  the  ticket  he  has  j ust  purchased, 
and  is  so  absorbed  in  this  engrossing  occupation  as  to  be 
utterly  oblivions  of  the  devout  girl  who  is  fervently  kiss- 
ing his  garment.  In  reading  the  numbers,  a laughing, 
bright-eyed  boy  is  offering  a light  to  a disappointed 
speculator,  of  cut-throat  aspect.  In  all  Phillip’s  work 
these  pretty  bits  of  bye-play  are  to  be  observeil,  and 
especially  in  “ Life  Among  the  Gipsies,”  wherein  our 
old  friend  the  British  tourist,  in  checked  suit  and  wide- 
awake hat,  cuts  no  very  dignified  figure.”  “ A Chat 
round  the  Brasero  ” is  full  of  character.  An  elderly 
priest  has  evidently  just  told  a diverting  anecdote  with 
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great  effect  upon  his  auditory.  One  buxom  damsel  i.s 
convulsed  with  laughter,  a gipsy-like  woman  is  enjoying 
the  joke  in  c diner  fashion,  while  an  ancient  dame  barel) 
condescends  to  smile.  “ Tbe  House  of  0 immons,  1860,” 
shows  the  late  Liird  Palmerston  addressing  the  House, 
while  Mr.  Disraeli,  calmly  biding  his  time,  is  meditating 
a brilliant  attack. 

We  have  already  observed  that  in  some  cases  Cres- 
wick’s  pictures  suffer  by  comparison  with  their  neigh- 
bours, but  no  contrast  can  deprive  “ A Place  to  Re- 
member” of  its  pellucid  charm.  “A  Squally  Day.” 
“ Crossing  the  Stream,”  and  ” The  Windings  of  a Rocky 
Stream,”  are  also  fine  examples  of  a great  master  of  the 
art  of  rendering  English  landscape.  It  is,  however, 
evident  that  Creswick’s  happiest  efforts  are  those  in 
which  he  depicts  nature  in  her  calm  and  smiling  moods. 

Most  of  our  readers  will  be  glad  to  renew  acquaintance 
with  Mr.  Leighton’s  grand  picture,  ‘‘Hercules  Wrestling 
with  Death  for  tiie  Body  of  Alcestis,”  exhibited  in  the 
Royal  Academy  two  years  ago.  The  figure  of  Hercules 
in  this  magnificent  work  is  a studv  in  itself,  and  the 
contrast  between  the  intense  vitality  of  the  hero  and 
the  pale  figure  of  the  dead  Alcestis  invests  the  picture 
with  an  undying  charm. 

Belgium,  B ivaria,  Denmark,  Norw.iy,  and  Holland 
contribute  liberally  to  the  art  treasures  of  the  Inter- 
national Exhibition.  Mr.  Van  Seri  us  sends  ” Undine  ” 
and  ‘‘Elaine,”  both  remarkable  for  exceeding  purity  of 
style  and  a singularly  mournful  beauty.  It  is  gratifying 
to  find  that  high  art  is  not  so  dead,  after  all,  as  might  be 
imagined  by'  a visitor  to  the  Royal  Academy  this  season. 

In  landscape,  Belgium  i.s  very  strong.  Roffaien  sends 
a capital  pictuie  of  ‘‘The  Village  of  Meyringen  and  the 
Wetterhorn,  Switzerland.”  The  artist  ha.s  selected  a 
charming  spot,  and  has  depicted  it  with  unerring  fi  lelity. 
No  Alpine  traveller  will  fail  to  recognise  the  tender 
shades  of  green  which  give  such  a charm  to  the  vallei' 
of  a hundred  c iscade.s.  De  Schampheleer,  also,  takes 
high  honours.  In  looking  at  his  “ Road  from  Loos- 
dreckt  to  Hilversum,  Holland,”  it  is  impossible  to  avoid 
comparing  it  with  a somewhat  similir  subject,  won- 
drously  painted  by  Hobbema.  M De  Schampheleer,  how- 
ever, has  water  on  both  side.s  of  his  road,  and  thus  has 
an  advantage  over  the  old  master,  who  severely  re- 
stricted himself  to  a mere  high  road.  A.s  a specimen  of 
the  art  of  investing  the  prosiest  an'l  most  common-place 
of  landscape.s  with  a poetical  atmosphere,  M.  DeScham- 
pheleer's  picture  is  deserving  of  the  highest  praise.  From 
Saxony  comes  a picture  of  ‘Verona,”  by  T.  Choulant. 
The  architectural  part  is  excellent,  and  gives  a truthful 
representation  of  the  famous  old  city'  of  the  Montagues. 
Capulets.  and  Scaligers. 

France  has  but  few  representatives,  hut  among  them 
is  a giant — Meissonicr.  It  his  been  well  rein-tiked  of 
this  great  ui  tist  that  his  works  are  not  small,  hut  large 
pictures  looked  at  through  the  wrong  end  of  the  glass. 
In  breadth  and  boldnes.s  he  is  approached  by  v Ty  few 
living  artists,  let  their  c mvas  be  of  what  size  it  may. 
‘‘ The  Connoisseurs  ” is  a gem.  hut  even  that  is  ont- 
slione  by  ” The  Confidence.”  These  specimens  of  the 
great  Frenchman  are,  by  themselves,  worthy  of  a visit 
to  the  International  Exhibition. 

It  is  gratifying  to  find  th  it  the  prominence  accorded 
to  the  Fine  Arts  has  added  a most  interesting  feature  to 
the  Exhibition,  one  that  will,  year  hv  year,  hecoini 
more  important.  The  public  spirit  of  owners  of  picture.^ 
has  been  productive  of  the  happiest  results,  and  the  ex 
cellent  fashion  of  lending  valuable  works  of  art  to 
Exhibitions  reflects  the  gre.atest  credit  upon  the  taste 
and  patriotism  of  modern  patrons  of  Art. 

Mr.  Henry  Hughes,  of  Liverpool,  is  intro- 
ducing a new  meihud  of  laying  tramways.  He  uses 
newly-devised  light  iron  rail,  imbcddeii  in  cement,  and  claims 
to  gecurri  greater  eenuomy  in  laying  down  and  in  other  ways. 
The  inventor’s  cement  is  stateil  to  have  frequentiv  borne  th  ■ 
weight  of  fifteen  tons  oil  a tuickness  of  three  inches,  and  to 
have  successfully  resisted  constant  wear  aud  tear  for  six  years. 


EXHIBITIONS. 


VIENNA  EXHIBITION. 

A meeting  of  Her  Majesty’s  Commissioners  was 
held  at  the  Vienna  Offices  of  the  Royal  Commission 
yesterday,  under  the  Presidency  of  His  Royal  Highness 
the  Prince  of  W lies,  K.G.  There  were  present.  Sir 
.Andrew  Buchan'an,  G.C.B.,  Her  Majesty’s  Amb  issador 
at  the  Court  of  Vienna;  H.S.H.  Count  Glcichen,  R.N. ; 
the  E irl  Cowper,  K.G. ; Sir  Anthony  de  Roths- 
clild,  Bart. ; Sir  Richard  Wallace,  Bart , M P.  ; Mr. 
Henry  A.  Brassey,  M.P. ; and  Mr.  P.  Cunliffo  Owen, 
secretary. 


The  correspondent  of  the  Jjaih/  Telegraph  sends  an 
account  of  the  banquet  to  the  British  exhibitors,  which 
took  place  on  Tuesday  last.  He  says: — The  banquet 
given  to-day  by  the  Royal  Cummi.ssion  to  the  British 
exhibitors  and  a few  Austrians  of  distinction,  at  the 
Blumensaal  or  Horticultural  Hall  of  the  Kxhibition, 
passed  off  most , successfully.  The  room  was  gaily  de- 
corated with  British  and  Austrian  flags,  an  excellent 
orchestra  was  in  attendance,  and  a sumptuous  menu  pro- 
vided. Lord  Cowper  presided,  while  Sir  Richard 
Wallace.  Mr.  H -nry  Brassey,  and  Sir  Anfhonj’-  Roths- 
child acted  as  vice-chairmen,  each  sitting  at  the  head  of 
a long  table.  Amongst  the  distinguished  guests  were 
Biron  Schwarz  Senborn,  the  chief  direc.‘tor  of  the 
Exhibition,  Baron  Gigern,  and  Chevaliers  Engert, 
Hasenaner,  and  Gahrielli. 

The  same  correspondent  adds: — Terrible  wind  and 
rain  storms  have  raged  here  for  the  last  forty-eight  hours, 
converting  the  grounds  of  the  Exhibition  into  slushy 
morasses.  The  number  of  visitors  has  fallen  off  seriously. 

This  morning  (Wedne.sday)  a tremendous  gust  of  wind 
burst  the  glass  frontagenf  the  west  portal  of  the  Machinery 
H ill  with  a great  ciash.  Fortunately  nobody  was  seriously 
hurt.  Steam  pipes  will  be  fitted  up  by  the  end  of  the 
week  in  our  section,  but  the  other  departments  will  pro- 
bably not  be  able  to  obtain  steam  power  before  the  end 
of  June. 

But  few  .strangers  are  arriving  at  Vienna,  and  the 
overwhelming  smash  on  the  Bourse  has  cast  a deep  gloom 
over  the  city. 


The  correspondent  of  the  Scofsm/rn  states  that  the 
catalogue  of  the  Exhibition  was  printed  on  a Walter 
Press,  at  the  offiee  of  Die  Presse.  in  Vienna.  The  print- 
ing was  begun  on  the  23 nl  of  April,  and  on  the  29th  the 
first  edition  of  10  000  copies,  each  cont  fining  32g  sheets, 
was  in  the  hands  of  the  bookbinder.  On  the  1st  of  May 
I copy  was  presented  to  the  Emperor,  and  copies  were 
afterwards  sold  in  the  building  to  the  general  public. 
These  e.xcellent  results  are  due  to  Herr  Ludwig  Loti,  of 
Die  /’I'c.'se,  and  his  coadjutors,  in  whose  hands  the 
Walter  machine  has  proveii  a great  success,  an  1 who 
siys  that  ten  times  as  many  copies  could  have  been 
printed  in  the  time  if  they  had  been  required.  Die  Presse 
has  two  machines  of  the  same  size  as  those  used  in  the 
Tunes  office.  They  are  the  first  machines  of  the  kind 
used  on  the  Continent,  and  the  catalogue  of  the  Exhibi- 
ion  is  said  to  be  the  first  b-jok  ever  printed  from  con- 
tinuous web  paper. 


It  is  stated  that  several  artisans  are  to  he  sent  from 
Manchester  to  report  upon  their  respective  trades  as  re- 
iresented  in  the  Exhibition. 


The  four  bronze  Sea-IIorses  made  for  the  new  foun- 
tain at  the  southern  extremity  of  the  Lnxemhoiirg  Gar- 
len  at  Paris,  which  had  been  lying  there  ready  to  be 
sot  up,  have  been  sent  to  the  E.xhibition. 
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The  Enginoer  gives  the  following  useful  remarks  upon 
the  various  routes  to  Vienna.  They  are  also  illustrated 
by  a sketch  map,  showing  very  plainly  the  different  lines 
of  railway  : — 

The  journey  is  probably  performed  in  the  shortest 
time  by  the  Paris,  Strasburg,  and  Munich  route,  though 
by  way  of  Cologne  and  Nureinhurg  the  time  is  not 
much  longer.  A fast  train  runs  from  Paris  via  Stras- 
burg to  Vienna  in  37  hours,  giving  an  hour  and  a-half 
at  Strasburg — from  9 to  10'30  a.m. — for  breakfast.  The 
fare  for  this  journey  from  London,  via  Calais,  Paris 
Strasburg,  and  Munich,  is  £10  Os.  6d.  for  a first-class 
single  ticket,  available  for  a month,  ami  for  return 
tickets,  available  for  45  days,  the  prices  are  £15  8s.  6d. 
and  £11  Its.  first  and  second-class  respectively.  These 
fares  are  charged  alike  by  the  South-Eastern  and  London 
and  Chatham  and  Dover  railways. 

The  journey  by  way  of  Calais,  BrusseD,  Cologne,  and 
Passau,  occupies  from  48  to  50  hours,  and  tickets  are 
issued  by  the  South-Eastern  Eailway  Company  at 
£8  11s.  3 1.  and  £7  3s.  6d.  for  the  single  journey  in  first 
and  mixed  first  an  1 second  classes  respectively.  These 
tickets  are  available  for  30  days,  but  the  return  tickets 
over  the  same  route  are  only  avail  ible  for  the  same 
time  ,at  a cost  of  £13  Os.  6d.  and  £9  10s.  first  and 
second  classes  respectively.  By  way  of  Ostend  there  is  a 
reduction  in  the  single  fai-es  of  4s.  (id.,  and  in  the  return 
fares  of  6s.  6d.  and  7s.  respectively. 

The  London,  Chatham,  and  Dover  Railway  Company 
issue  single  tickets  at  the  same  rates  as  the  South- 
Eastern,  but  at  present  we  have  no  information  as  to 
their  return  fares.  By  way  of  Cassel  and  Leipsic — a 
journey  of  about  si.xty-three  hours — the  return  tares  are 
a trifle  higher  by  second-class  and  lower  by  first-class 
than  by  the  Passau  route. 

The  Brighton  Railway  Company  issue  return  tickets 
via  Newhaven  and  Dieppe  to  Paiis,  not  shown  in  the 
map,  and  thence  by  Strasburg  and  Munich,  at  £13  7s. 
and  £9  15s.  first  and  second  classes,  and  available  for 
one  month.  They  also  issue  return  or  circular  tickets 
by  way  of  Switzerland  or  North  Italy,  avail  tble  fir  six 
weeks  and  two  months  each,  at  £14  and  £16  7s.  6d. 
first-class  and  £10  6s.  and  £11  7s.  6d.  second-class 
respectively. 

The  Great  Eastern  Railway  affords  another  route, 
which  would  prove  a pleasant  one  to  tua'ny,  in  that  it 
gives  an  opportunity  to  see  something  of  Holl  ind,  a 
country  not  so  much  visited,  (lerhaps,  as  its  interest 
would  wai-rant.  This  line  consists  of  rail  to  Harwich, 
a sea  passage  to  Rotterdam,  and  thence  to  Cologne  by 
Dusseldorf,  crossing  the  Rhine  by  a floating  pontoon. 
A se  t pass.ige  may  be  taken  from  Harwich  to  Antwerp, 
if  preferred.  We  hive  no  information  as  to  the  fires 
by  this  route  ; we  understand  they  are  not  yet  fixed. 

The  last  and  longest  route  is  to  Hamburg  by  steam 
from  London,  thence  by  rail  via  Berlin  and  Dresden. 
This  journey  would  occupy  about  ninety  hours. 

_ The  General  Steam  N ivigation  Coni|ianv  will  issue 
single  tickets  as  fir  as  Berlin  at  £4  15a.  3d.  first,  and 
£3  7s.  5d.  second  class.  Tne  whole  journey  costs  about 
£6  lOs.  fir  a first-class  ticket. 

There  is  a sp -cial  facility  at  the  disposal  of  exhibitors 
and  their  representative  assistants,  of  which  these  may 
not  be  aware.  Mi-.s.srs.  Cook,  as  agents  for  the  Royal 
Commission  of  the  British  section,  have  made  arrange- 
ments by  which  bnna  fide  exhibitors,  or  their  honn  fide 
representatives,  may  have  tickets,  first,  second,  or  third 
class  to  Vienna  and  back  at  a single  fare,  available  for 
return  until  the  close  of  the  Exhiliition.  The  applica- 
tion for  these  tickets  must  be  formally  addressed  to  the 
Secretary  of  the  Royal  Commission,  41,  Parliament- 
street,  S.W. 


Exhibition  at  Aberdeen. — It  is  proposed  to  hiive  an 
exhibition  of  arts  and  manufactures  in  the  new  public 
buildings  of  Aberdeen. 


THE  CLOTH  TR.\DE  AND  TECHNICAL 
EDUCATION. 

On  Friday  last  the  Clothworkers  Company  held  a 
conference  in  their  Corporate-hall,  Mincing-lane,  to 
consider  the  best  meins  to  be  adopted  by  them  fir  the 
promotion  of  technical  education  in  connection  with  the 
cloth  trade  at  the  principal  centres  of  that  industry. 
The.  Master  of  the  Guild  (Mr.  John  Bazley  White) 
occupied  the  chair  on  the  occasion,  and  there  were 
present,  among  others,  Lonl  Frederick  Cavendish,  M.  P. ; 
Mr.  Whitwell,  M.P.  ; Mr.  Morris,  President  of  the 
Halifax  Chamber  of  Commerce;  Mr.  O.  Nussey,  and 
Mr.  Aldermm  Barran,  both  of  Leeds;  Mr.  Howell, 
Director  of  Contracts  to  the  War  Office,  and  a member 
of  the  Company  ; Major-General  Eardley-Wilmot, 
Chairman  of  the  Council  of  the  Society  of  Arts  ; Mr.  P. 
Le  Neve  Foster,  M.A.,  Secretary  to  the  Society  of  Arts  ; 
Major  Donnelly,  R.  E. ; Mr.  Stanton,  of  Stroud  ; Mr.  0. 
Roberts,  Clerk  of  the  Company,  and  others.  Mr.  C.  J. 
Bloxam,  Chairman  of  the  Trusts  and  General  Purposes 
Committee  of  the  Company,  after  giving  an  account  of 
the  Guild  of  Clothworkers  since  its  establishment  in 
1480,  invited  the  counsel  of  the  meeting  on  the  subject 
of  technical  education,  adding  that  the  Company  would 
tie  ready  to  entertain  and  foster  to  the  extent  of  the 
means  at  their  disposal  any  proposition  by  which  the 
cloth  trade  might  be  promoted.  The  Companj%  he  said, 
thought  it  essential  to  the  trade  of  the  countr}’,  especially 
the  cloth  trade,  that  we  should  instruct  our  artisans  to 
to  become  skilled  workmen,  and  so  enable  us  to  com- 
pete with  foreigners.  Mr.  Morris,  of  Halifax,  observed 
that  the  ground  for  techni' al  education  was  very 
much  prepared  by  the  general  elementary  education 
now  given,  and  he  bt-li'-ved  the  Company  could 
nut  do  better  than  direct  their  attention  to  the 
nucleus  of  an  institution  in  course  of  formation  at  Leeds. 
Mr,  Nussey,  of  Leeds,  referred  to  the  Yorkshire  College 
of  Science,  and  suggested  that  a teacher  in  the  manufac- 
ture of  textile  fabrics,  and  in  drawing  and  designing 
patterns,  might  be  added  to  the  institution.  Mr.  Alder- 
man Barran,  of  Leeds,  thought  there  would  be  great 
difficulty  in  giving  medals  to  workmen,  and  in  founding 
a scholarship.  It  would  be  impossible  to  give  prizes  for 
the  best  textile  fabrics.  The  best  designs,  he  said,  were 
those  that  sold  the  best  and  wor-e  the  best.  In  Fi’ame 
and  Germany  manufacturers  were  educated  gentlcnmn, 
and  he  thought  the  trade  should  not  be  solely  pursued 
with  the  object  of  accumulating  wealth.  If  the  Cloth- 
workers’  Company  could  see  their  way  to  found  a chair, 
or  to  assist  the  Yorkshire  College,  the  influence  of  their 
example  might  be  great.  Mr.  Stanton,  a cloth  manufac- 
turer, of  Stroud,  dwelt  on  the  necessity  of  adopting  mea- 
sures to  enable  the  trade  to  hold  its  own  against  foreign 
competition.  Lord  F.  Cavendish,  M.P.,  admitted  that 
the  idea  of  artisans  generally  attending  a college  was 
Utopian,  but  he  was  of  opinion  with  many  in  Yorkshire 
that  much  practical  instruction  miuht  be  imparted  in  the 
e vening  s,  to  th'  ise  who  required  a higher  eluca'  ion , through 
mechanics’  institutions.  The  more  immediate  object,  he 
submitted,  was  to  give  to  their  manufacturers  and 
managers  in  the  great  factories  that  instruction  which 
their  foreign  competitors  obtained  in  the  Polytechnic 
Schools  on  the  C.  ntirient,  and  to  that  end  he  thought 
a complete  knowledge  of  mechanics,  chemistry,  and 
mathematics  was  essential.  As  to  founding  scholarships, 
he  did  not  think  artisans  could  afford  time  to  compete 
for  them  ; but  ]irizes  might  be  offered  for  competition 
in  mechanics’  institutions,  and  the  Clothworkers’  Com- 
pany might  do  good  in  founding  such  prizes.  The 
discussion  was  continued  by  Mr.  Howell,  Director  of 
Contracts  to  the  War-office,  Major-General  Eardley- 
Wilmot,  Major  Donnelly,  and  Mr.  Whitwell,  M.P.,  the 
last-named  of  whom  spoke  in  favour  of  an  itinerant 
chair,  vvith  an  eminent  man  at  its  head,  to  teach  physics 
and  chemistry  in  the  most  important  clothing  districts 
' in  the  country.  Eventually,  it  was  understood  that  the 
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committee  would  recommead  the  council  of  the  company 
to  found  a professorship  of  textile  fabrics,  and  some 
scholarships  to  be  thrown  open  to  young  men  connected 
with  the  trade  in  the  various  centres  of  the  industry. 


COREESPOHDENCE. 


PIECE-WORK  SENTENCES  FOR  PRISONERS. 

Sir, — Those  persons  who  feel  an  interest  in  the  pro- 
gress of  prison  discipline  and  the  prevention  of  crime, 
must  have  derived  much  Satisfaction  from  the  special 
favour  with  which  the  advocacy  of  a greatly-increased 
resort  to  remunerative  and  reformatory  industry  in  gaols 
was  received  hy  the  Prison  Congress  which  assembled  last 
year  in  the  Middle  Temple  Hall,  London,  and  also  hy  the 
more  recent  meeting  of  visiting  justices  held  at  the 
London  residence  of  the  Earl  of  Dudley. 

As  a magistrate  I have  often  had  occasion  to  observe 
that  our  existing  system  of  imprisonment  (notwithstand- 
ing the  efficiency  of  prison  officers  as  a class,  and  the 
introduction  of  various  improvements  in  the  discipline) 
fails,  to  a large  extent,  in  effecting  the  reformation  or  de- 
terrence of  criminals.  The  very  numerous  recommittals 
of  inveterate  offenders  for  a succession  of  short  terms  is 
a common  experience  in  all  gaols,  and  in  itself  constitutes 
a strong  pi’oof  of  the  necessity  for  abetter  system  of  sen- 
tences. Then,  again,  some  of  the  occupations  in  gaol  are 
not  merely  very  wasteful  (by  rendering  idle  and  vicious 
offenders  a dead  weight  upon  the  heavily-burdened, 
honest  taxpayers),  hut  even  disqualify  the  prisoner  from 
earning  a livelihood  on  his  discharge.  Thus,  a printer,  by 
being  kept  merely  picking  oakum,  may,  on  his  liberation, 
find  that  he  has  lost  the  dexterity  of  finger  and  quickness 
of  eye  needful  for  resuming  his  trade. 

Further,  the  importance  of  making  prisons,  and,  indeed, 
many  other  public  institutions,  so  far  as  practicable,  self- 
supporting,  should  claim  more  attention,  by  reason  of  the 
growing  tendency  to  accumulate  needless  expensive  or- 
ganizations. For  example,  even  in  the  operation  of  the 
new  School  Board,  we  find  that  the  valuable  provision 
for  compelling  parents  to  pay  for  the  education  of  their 
children,  so  far  as  practicable,  has  become  both  difficult 
and  costly  in  its  enforcement,  so  as  to  involve  a burden 
on  the  rates  which  should,  on  special  grounds,  be  avoided. 

When  filling  the  office  of  Sheriff  of  London  and  Middle- 
sex, several  years  ago,  I was  especially  led  to  conclude 
that  very  great  advantage  would  result  to  the  public,  and 
to  offenders,  by  the  adoption  of  labour  sentences — a given 
quantity  of  hard  but  profitable  labour — in  lieu  of  mere 
sentences  of  detention  for  a certain  time,  as  at  present, 
irrespective  of  the  work  done  by  the  prisoner,  or  of  any 
satisfactory  proof  of  his  reformation.  The  proposal  was 
suggested  to  Earl  Grey  by  the  late  Archbishop  Whately, 
as  long  ago  as  1832.  It  was  also  stronglv  advocated  by 
Captain  Maconochie,  and  by  the  late  Mr.  Charles  Pearson 
and  others,  and  has  indeed  been  partially  recognised  and 
adopted  in  the  English  and  Irish  convict  prisons,  under 
the  name  of  the  “mark  system,”  by  which  a remission  of 
about  one-fourth  of  the  length  of  time  sentences  may  be 
earned  by  hard  work  and  gooil  behaviour.  So  far  as  it 
has  been  thus  adopted,  it  has  been  attended  by  excellent 
results.  Nevertheless,  the  jarinoiple  continues  to  be 
ignored  and  neglected  in  the  large  number  of  country  and 
borough  gaols  (about  220)  in  Great  Britain  and  Ireland. 

The  neglect  of  so  valuable  a principle  arises  mainly 
from  apprehended  difficulties  in  its  application  to  the 
different  classes  of  prisoners.  For  example,  it  has  been 
objected.  How  can  you  apportion  quantity  or  labour 
sentences  amongst  the  large  number  of  criminals  who 
are  ignorant  of  any  trade  at  all?  Or  how  can  you  fairly 
distribute  any  fixed  amount  of  piece-work  amongst 
persons,  some  of  whom  are  physically  incapable  of  per- 
forming it  ? 


These  difficulties  may  obviated  in  the  following 
manner. 

Let  a commission  of  experienced  prison  officers  and 
magistrates,  assisted  by  a few  practical  tradesmen,  ascer- 
tain, hy  a series  of  careful  observations,  the  average 
equivalents  of  ordinary  prison  labour  of  various  kinds  to 
a time  sentence  of  one  year.  Thus  it  would  be  found  how 
many  dozen  pairs  of  boots  or  shoes  a shoemaker  will 
usually  make  in  that  period  ; how  many  suits  or  garments 
a tailor  will  in  general  make;  how  many  yards  of  land  an 
ordinary  agricultural  labourer  can  dig  or  cultivate ; how 
many  feet  of  weaving  a factory  hand  can  accomplish,  &c. 

These  averages  of  piece-work  will  then  afford  a fair  ap- 
proximate basis  for  substituting  so  many  units  of  hard 
and  profitable  labour  for  so  many  months  of  time  sentence. 
And  instead  of  sentencing  idle  and  vicious  rogues  to 
three,  six,  or  twelve  months’  gaol  detention,  as  at  present, 
they  will  be  sentenced  to  perform  1,000,  2,000,  or  -5,000, 
hard-labour  units,  as  the  case  may  be,  these  units  repre- 
senting so  many  articles  to  be  manufactured,  or  so  much 
land  to  be  tilled.  Inasmuch  as  the  qualifications  and 
abilities  of  prisoners  (both  as  to  physical  strength  and 
technical  knowledge)  vary  greatly,  the  exact  apportion- 
ment of  the  equivalents  of  the  labour  units  to  each  par- 
ticular case  and  occupation  should  he  regulated  locally  by 
the  visiting  justices  and  the  prison  governor,  who  would 
be  guided  by  the  observations  for  the  general  approxi- 
mate basis  already  mentioned.  And  as  a further  and 
effectual  check  against  any  important  error  of  estimation 
each  labour  sentence  might  be  accompanied  byamaximum 
and  minimum  limit  as  to  time,  or,  at  least,  the  former. 
For  example,  if  a man  was  sentenced  to  perform  1,500 
labour  units,  calculated  for,  say,  six  months’  occupation, 
it  might  be  provided  that  his  confinement  should  not  ex- 
ceed nine  months,  even  if  the  work  were  not  done  hy  that 
period.  This  limitation  would  effectually  guard  against 
any  special  abuse  of  the  right  of  private  judgment  to  be 
necessarily  allowed  to  the  local  gaol  authorities. 

Besides  this  spur  to  active  exertion  and  good  behaviour 
afforded  by  a labour  system,  it  may  also  be  rendered  of 
great  immediate  efficacy  by  making  some  portion  of  the 
quality  or  quantity  of  the  prisoners’  diet  dependent,  from 
day  to  da}q  upon  the  amount  of  his  industry.  By  this 
means  the  lowest  class  of  minds,  unaccustomed  to  look 
forward  to  ulterior  or  distant  advantage,  would  be  made 
sensible  of  the  present  value  of  increased  labour.  And 
the  stimulus  thereby  afforded  would  be  of  a similar  kind 
to  that  which  must  induce  them  to  work  in  ordinary  life. 
For  we  should,  in  fact,  endeavour  to  force  a man  to 
become  in  prison  what  we  wish  to  make  him  when  he 
comes  out  it,  and  to  learn  at  least  something  of  the 
Scriptural  precept,  “ If  any  will  not  work,  neither  should 
he  eat.” 

The  advantages  of  this  substitution  of  labour  sentences 
instead  of  time  sentences  would  he  great  and  manifold. 

1.  It  would  largely  stimulate  the  industrial  habits  and 
the  intelligence  of  the  prisoner. 

2.  It  would  effect  a great  saving  to  the  honest  rate- 
payer, who  ought  not,  as  at  present,  to  be  doubly  vic- 
timized by  the  thief — first  by  plunder,  and  then  by  his 
maintenance  in  gaol. 

3.  It  would  increase  the  ability  of  the  prisoners  to  sup- 
port themselves  reputably  after  their  discharge,  and  so 
keep  them  off  the  rates  in  future. 

■1.  By  holding  out  a constant  ground  of  hope,  through 
the  opportunitj'  of  shortening  the  duration  of  imprison- 
ment by  dint  of  special  exertion,  it  would  render  the  ad- 
ministration of  discipline  much  easier  to  the  prison 
officers,  whilst  greatly  aiding  the  reformation  of  the 
offender. 

5.  By  means  of  a small  per  centage  of  profit,  on  the 
results  of  his  labour,  being  granted  to  the  prisoner,  his 
interest  in  the  work  would  be  effectually  secured,  and  he 
might  also  be  enabled  to  leave  the  gaol,  in  many  cases, 
free  from  dependence  upon  the  charity  of  Discharged 
Prisoners  Aid  Societies,  or  benevolent  individuals.  Even 
to  a prisoner,  self-help  is  the  best  help. 
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6.  By  rendering  the  exact  time  of  discharging  prisoners 
uncertain  beforehand,  it  would  obviate  their  being  waited 
for  outside  the  gaol  by  vicious  comrades,  who,  at  present, 
often  succeed  in  leading  them  hack  to  evil. 

7.  In  some  cases,  at  least,  the  profit  of  the  prisoner’s 
labour  would  not  only  recoup  all  expenses  of  his  punish- 
ment to  the  public,  but  might  be  available  for  some  con- 
tribution towards  the  restitution  of  private  parties  inj ured 
by  his  offences. 

And,  in  short,  this  system  would  he  found  (far  more 
than  the  existing  plan)  to  combine  the  chief  elements  of 
punishment  and  prevention,  namely.  Deterrence,  Eefor- 
mation,  and  Restitution. — I am,  &c. 

A.  Angus  Ceoll. 

Granaid  Lodge,  Roehampton. 


OBITUARY. 

■ -e- 

The  Earl  of  Zetland. — The  death  of  the  Earl  of 
Zetland  took  place  on  the  6th  inst.,  after  a long  illness. 
His  lordship  was  born  on  the  5th  of  February,  1795, 
and  was  therefore  in  his  79th  year.  He  was  educated 
at  Harrow,  and  was  married  in  1828  to  Sophia  Jane, 
second  daughter  of  Sir  Hedworth  Williamson,  Bart. 
There  was  no  issue,  and  her  ladyship  died  in  1866. 
His  lordship  represented  Richmond  in  Parliament  from 
the  year  1818  to  1830,  and  from  1835  to  1839.  He  was 
also  member  for  the  city  of  York  from  1830  to  1832,  and 
from  1833  to  1835.  He  was  Grand  Master  of  the  Free- 
masons of  England  for  a great  number  of  years,  and 
vacated  in  favour  of  the  Marquis  of  Ripi'm  about  two 
years  ago.  The  noble  earl  was  Provincial  Grand  Master 
for  the  North  and  East  Ridings  of  Yorkshire,  and  was 
also  Lord  Lieutenant  of  the  North  Riding  until  a few 
weeks  ago,  when  he  was  succeeded  by  the  Marquis  of 
Ripon.  His  lordship  was  appointed  Knight  of  the 
Thistle  under  Lord  Palmerston’s  Government,  and  last 
year  he  was  made  Knight  of  the  Garter.  Lord  Zet- 
land became  a member  of  this  Society  in  1853. 


NOTES  ON  BOOKS. 

-o 

Round  the  Table ; Hints  on  Cookery  {London,  Horace 
Cox,  1873). — Visitors  to  the  School  of  Cookery  at  the 
International  Exhibition  may  be  glad  to  hear  of  a book 
by  whose  aid  they  may  carry  on  the  study  suggested 
by  the  lectures.  Such  a hook  is  this.  Instruction  of  a 
very  simple^  and  practical  style  is  given  about  a great 
variety  of  dishes,  and  the  directions  for  all  of  them  are  at 
once  complete  and  intelligible.  The  object  of  the  book 
is  precisely  the  same  as  that  of  the  originators  of  the 
School  of  Goolrery  at  the  Exhibition — to  show  how,  with- 
out extravagance  or  waste,  but  by  careful  and  economical 
application  of  materials,  the  food  of  our  middle-classes 
may  he  palatably  and  wholesomely  prepared.  There 
are,  it  is  true,  instructions  for  elaborate  dishes,  but  nearly 
the  whole  of  the  book  is  taken  up  with  descriptions  of 
simple  dishes  suitable  for  an  ordinary  household.  It  is 
because  it  is  likely  to  he  a very  useful  adjunct  to  the 
South  Kensington  lectures  that  the  book  is  noticed  in 
these  columns. 


GENERAL  NOTES. 


New  Gas. — The  New  Gas  Company  announce  the 
satisfactory  introduction  of  their  system  into  the  city  of 
Chichester.  This  undertaking  was  started  at  the  beginning 
of  the  present  year,  to  purchase  certain  improvements  for 


the  manufacture  of  gas  for  lighting  and  heating  purposes, 
known  as  Ruck’s  patents,  and  among  the  advantages  antici- 
pated, according  to  the  prospectus,  one  of  the  most  important 
will  be  the  generation  of  steam  for  steam-vessels  at  a greatly 
reduced  cost.  The  city  was  first  lighted  by  the  new  process 
on  Friday  last. 

Railway  Wheels  of  Paper. — It  is  stated  in  an  American 
paper,  that  Hudson,  U.S.,  is  to  he  selected  as  the  location  for 
a new  manufacturing  enterprise  to  he  knotvn  as  the  “ Paper 
Car  Wheel  Company.”  Messrs.  R.  N.  Allen  and  Co.,  of 
Brandon,  Vermont,  are  the  patentees  of  a new  car  wheel 
made  of  compressed  paper,  which  is  alleged  to  possess  great 
superiority  over  iron  or  wood.  These  wheels  have  been  in 
use  on  a Pullman  palace  car  long  enough  to  prove  them,  and 
it  has  been  decided  to  establish  a large  manufactory  at  some 
favourable  point.  Hudson  was  chosen,  and  the  machine 
works  of  R.  H.  Mitchell  and  Co.  have  been  secured,  with 
adjacent  property,  for  the  location  of  the  new  works. 

Utilisation  of  Coal  Dust. — A new  building  materia^ 
is  found  in  coal  dust.  The  mixture  is  composed  of  one- 
sixth  cement  and  five-sixths  coal  dust.  In  the  "Waverley 
hydropathic  establishment  at  Melrose  the  experiment 
was  tried.  A series  of  thick  sheet  iron  plates  are 

stiffened  at  the  edges  with  angle  iron,  the  plates  being 
attached  to  uprights  of  T-iron,  and  being  kept  in  the 
proper  position  by  pins,  the  plates  are  fixed  so  as  to  be 
readily  raised  as  the  building  progresses.  After  the  requisite 
proportions  of  mine  dust  and  cement  have  been  mixed 
together,  and  the  whole  thoroughly  saturated  with  water, 
the  mixture  is  flung  in  between  the  plates,  and  large  pieces 
of  slag  or  stone  bedded  in  it ; thereafter  another  bed  of 
concrete,  which  fills  the  interstices  between  the  large  pieces 
and  thoroughly  fixes  them;  another  layer  of  stones  or  slag  is 
then  .added,  and  so  on,  till  the  space  between  the  plates  all 
round  the  building  is  filled.  After  being  allowed  to  stand 
for  a night,  the  concrete  will  be  hard  enough  to  allow  of  the 
plates  being  lifted  in  the  morning.  The  chief  feature  is  its 
extreme  simplicity.  When  gravel  can  he  obtained,  it  is  of 
course  better,  but  the  slag  refuse  of  furnaces  and  useless 
stones  can  be  readily  utilised  in  this  manner,  and  make  bettor 
houses  than  brick. — American  Builder. 

Alexandra  Palace. — The  opening  of  the  Alexandra 
Palace  and  Park  on  Saturday,  the  24th  instant,  will  be  an 
event  of  much  importance,  as  adding  a new  place  of  elevating 
amusement  and  recreation  to  the  metropolis,  and  especially 
as  providing  for  residents  in  the  great  and  rapidly-growing 
northern  suburbs  an  establishment  offering  similar  attrac- 
tions to  those  so  long  enjoyed  at  the  Crystal  Palace  by  their 
southern  brethren.  The  natural  beauty  of  the  Alexandra 
Park,  heightened  as  it  is  by  judicious  and  tasteful  planting, 
would  alone  suffice  to  atract  myriads  of  visitors,  and  the 
extent  of  the  grounds  (which  embrace  220  acres)  renders 
them  a valuable  addition  to  the  existing  lungs  of  London. 
The  Palace,  which  crowns  the  summit  of  Mnsweli  Hill, 
erected  by  Messrs.  Kelk  and  Lucas  from  the  designs  of 
Messrs.  Meeson  and  Johnson,  architects,  is  an  exceedingly 
elegant  and  substantial  structure.  The  great  organ  by  Mr. 
Willis,  built  under  the  superintendence  of  Sir  Michael  Costa, 
is  one  of  the  largest  and  finest  instruments  in  the  kingdom. 
A first-rate  orchestra  has  been  formed  by  Mr.  Weist  Hill,  the 
conductor  of  the  company’s  music,  and  an  efficient  choir  of 
300  voices  will  assist  in  the  oratorios  and  other  great  per- 
formances which  are  to  he  given  in  the  Palace.  A theatre  of 
the  best  description,  the  stage  of  which  is  as  large  as  that  of 
Drury  Lane,  occupies  one  of  the  transepts,  and  in  another  is 
a concert-hall,  which  will  seat  3,000  visitors.  On  the  open- 
ing day  there  will  be  a grand  international  flotver  show,  at 
which  £1,200  will  he  given  in  prizes ; and  at  3 }).m.  a 
grand  vocal  and  instrumental  concert  will  take  place  in  the 
centre  transept,  under  the  direction  of  Sir  Michael  Costa. 
The  band  and  chorus  will  number  upwards  of  1,000.  A 
series  of  opera  concerts  in  May,  June,  and  July  are  announced, 
and  among  the  attractions  of  the  season  will  be  holiday 
festivals,  ballad  concerts,  a hor.se  show,  a cat  show,  horse 
raoe.s,  cricket  matches,  an  archery  fete,  a Scotch  fete,  pigeon 
races,  an  international  fruit  show,  rose  and  rhododendron 
shows,  &c.  Messrs.  Bertram  and  Roberts  are  to  supply  re- 
freshments. A branch  railway,  to  be  opened  on  the  24th 
inst.,  will  place  the  Palace  in  direct  communication  with  all 
stations  on  the  Great  Northern,  Metropolitan,  and  London, 
Chatham,  and  Dover  Railways. 
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Sydney  School  of  Arts. — The  Sydney  Meehnnic8’ 
Schiiol  of  Arts  is  prosperiu^.  The  library  has  been  well 
used  during  the  year.  It  has  been  proposed  that  a working 
man’s  college  should  be  formed  in  connection  with  the 
institution.  It  is  not  anticipated  that  at  present  any  large 
proportion  of  these  colonial  artisans  will  devote  their  evening 
leisure  to  study,  but  the  number  is  expected  to  increase  each 
generation. 

Photographic  Printing. — A simple  mode  of  photo- 
graphic printing  has  been  devised  by  M.  Marion,  of  Paris, 
wtiich  would  be  very  useful  in  preparing  lecture  diagrams. 
It  consists  in  impregnating  paper  with  ferro-prus.siate,  which 
renders  it  sensitive  to  light.  The  drawing,  which  is  made 
on  tracing  paper,  is  laid  upon  the  sensitive  paper  as  a 
negative,  and  exposed  to  light,  after  which  the  sensitive 
paper  is  washed  in  water.  The  copy  is  then  found  to  be 
produced  on  it  in  white  line  on  a blue  grouud,  which  may  be 
changed  to  black,  the  drawing  still  remaining  white,  by 
using  a tannin  solution. 

Telegraph  Poles. ^ — In  the  discussion  on  this  subject 
brought  forward  at  the  Society  of  Telegraph  Engineers  on 
February  26th  last,  Mr.  Latimer  Clarke  in  the  chair,  ex- 
perience seemed  to  he  on  the  side  of  using  a screw  fur  screw- 
ing the  pole  into  the  groutid,  and  of  employing  a base-plate 
in  connection  with  a wrought-iron  tapering  pole.  Major 
Webber  described  a pole  in  which  the  point  of  fixture  was 
close  to  the  ground  ; wherea.s,  in  a pole  described  by  Mr. 
Siemens,  the  point  of  fixture  was  on  the  base-plate.  Mr. 
Siemens  difl'ered  from  Major  Webber  in  laying  more  stress 
upon  the  use  of  a base-plate  ; his  pole  was  two  feet  eight 
inches  in  the  ground,  and  Major  Webber’s  was  six  feet. 
Mr.  Siemens  pointed  out  'hat  the  construction  of  telegraph 
poles  depended  on  definite  principles.  Mr.  Latimer  Clarke 
approved  of  the  modified  views  of  the  base-plate  advocated 
by  Major  Webber,  iijcludingsome  remarks  about  the  strength 
which  the  pole  required  at  the  lower  part.  A pole  should  be 
stronger  laterally  than  in  the  longitudinal  direction  of  the 
line.  The  best  form  of  pole  seemed  to  be  one  very  much 
like  Mr.  Siemens’,  consisiing  of  a long  cast-iro  i base  with  a 
wrought-iron  taper  tup,  but  with  a tube  stungthened  by  a 
rib  on  each  side. 


CAMTOK  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for 
the  present  session  is  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thtoichtjm,  Esq.,  M.D.  The  Course  consists 
of  sis  lectures,  the  fifth  of  which  will  be  given 
on  Monday  evening,  the  19th  of  May,  and  the  last 
of  the  course  on  the  Monday  evening  succeeding. 

Lecture  V. 

The  wines  of  France  compared  to  those  of  Spain  and 
Portugal.  The  Gironde,  its  vineyards,  wines,  and 
varieties  of  wines.  The  Bourgogne  and  its  productions. 
Belgian  appreciation,  and  sweetness  of  Burgundy  wine. 
The  wine  requires  the  precede.  The  Champagne; 
peculiarities  of  viticulture.  Chemical  treatment  of 
I effervescent  wine  to  ensure  its  soundness.  Absurd 
' notion  of  some  writers  on  champagne;  of  the  same  on 
I second  wines  and  sugar-water  wines  ; exposure  of  the 
I sycophancy. 

I Lecture  VI. 

I The  wines  of  Germany ; Eiessling  a type  of  bou- 
quetted  wines.  Classification  of  the  wines  of  the 
world,  as  determined  by  quality,  quantity,  value  in  the 
market  of  highest  and  lowest  qualities.  Active  in- 
gredients of  wine.  Use  of  chemical  analj'sis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  all  other  alcoholic  liquids. 
Wine  should  be  a beverage,  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 

MEETINGS  LOR  THE  ENSUING  WEEK. 

Mon.  ...SOCIETY  OF  ARTS,  8.  Cantor  Lectures  Dr.  Thudl- 
chum,  “ On  Wines ; their  Production,  Treatment,  and 
Use  ■’ 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Proceedings  of  the  Literary  and  Philosophical  Society 
of  Liverpool.  No.  26,  with  index  to  Vols.  1 to  25. 
Presented  to  the  Society. 

Report  on  the  Caoutchouc  of  Commerce.  By  James 
Collins.  Presented  by  the  Author. 

Practical  Notes  on  the  Egyptian  Mode  of  Cotton 
Cultivation.  By  Thomas  Login,  C.E.  Presented  by 
the  Author. 

Results  of  Five  Years’  Meteorological  Observations 
for  Hobart  Town.  Compiled  by  Francis  Abbott, 
F.R.A.S. 

British  Rainfall,  1872.  On  the  Distribution  of  Rain 
over  the  British  Islf  s during  the  year  1872.  Compiled 
by  G.  J.  Symons,  F.M.S. 


ORBINARY  MEETINGS. 

Wednesday  evenings,  at  eight  o’clock.  The  fol- 
lowing meetings  have  been  arranged  : — 

!May  21.- — On  Recent  Processes  for  the  Production 
of  Gas  for  Illuminating  Purposes.”  By  Thomas  Wills, 
E&q. 


Social  Science  Association,  8.  Captain  Rogers,  “ On  the 
Destruction  of  Human  Life  and  Property  in  India  by 
Noxi'ius  Wild  Animals.” 

Institution  of  Surveyors,  8.  Discussion  on  Mr.  W. 
Menzie’s  Paper,  “ Arterial  Drainage  Works,  Water 
Supply,  and  Sewage  Drainage  Works,  executed  at 
Windsor,  between  the  years  lh67  and  1873,”  and  Mr. 
W.  Hope’s  Paper  on  ‘‘Sewage  Farming.” 

Royal  United  Service  Institute,  8^.  Captain  J.  P.  Morgan, 
“ On  Rotation,  and  the  Rifling  of  Heavy  Guns.” 

British  Architects,  8. 

Asiatic,  3 Annual  Meeting. 

London  Institution,  4. 

I Tubs. ...Victoria  Institute,  8 (At  the  House  op  the  Society 
j OF  Arts  ) Anniversary  Meeting.  Address  by  the 

Rev  Dr.  Boultbee. 

Statistical.  7|.  1.  Mr  F.  H Janson,  “On  the  Statistics 

of  Legislation  ” 2 Mr.  George  Warde  Norman,  “ On 

the  Cau>e  of  the  Sub-division  of  Land  in  France.” 

Pathologi'-al,  8. 

Authropologieal  Institute.  8.  Mr.  Hyde  Clarke,  “On 
Comparative  Gramiunrof  Hieroglyphic aud  Caucasian.” 

Zoologiral,  85.  1.  Victor  Brooke,  “ On  African 

Buffaloes.”  2.  Lord  Arthur  hussell,  “ Remarks  on 
Varieties  of  the  Carp  ” 3 Mr.  St,  George  Mivart, 

“ On  Lepilemnr  rheirgaleus,  and  on  the  Zoological  rank 
of  the  Lemuroid  a,” 

Civil  Engineers,  8.  1.  Discussion  on  “ The  Delta  of  the 

Danube,”  and  .time  permitting)  2.  Mr.  John  Robinson, 
“On  Modtrn  liocomotives,  designed  with  a view  to 
Economy,  Duiabiliiy,  and  Facility  of  Repair.” 

Royal  Institution,  .3  Mr  J.  H.  Parker,  “ Early  Roman 
Histoiy  and  Architecture.” 

WED....S0CIK1  Y tfF  AaiS,  8 Mr.  T.  Wills,  “On  Recent 
Processes  for  the  Production  of  Gas  for  lUuminating 
Purposes  ” 

Pharmaceutical,  11  Annual  Meeting. 

Thurs... Antiquaries.  8^.  • ^ t • i i. .. 

Royal  Institution,  3.  Professor  Tyndall,  On  Light. 

Soi'iety  for  Encourageinent  of  Fine  Arts,  8.  Mr.  George 
Browning,  “3'he  Art  Xieasures  of  Italy.” 

Fri Royal  Institution,  9.  Mr.  Spottiswoode,  “Spectra  of 

Rdarised  Light.” 

Onekelt  Club  8. 

Sat Botanic,  3f. 

Royal  Institution,  3.  Mr.  J.  Morley,  “The  Historical 
Method” 

Linueean,  3.  Annual  Meeting. 
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PROCEEDINGS  OF  THE  SOCIETY. 


INDIAN  COMMITTEE. 

A conference  was  held  on  Friday  evening,  9th 
instant,  Lord  William  Hay,  F.R.G.S.,  in  the 
chair. 

The  Paper  read  was  ; — , 

INDIAN  HARBOURS. 

By  Lieut-General  Sir  Arthur  Cotton,  R.E. 

Before  proceeding  to  speak  of  particular  harbours, 
or  sites  for  harbours,  in  India,  it  may  be  well  for 
me  to  state  the  principles  upon  which  I form  my 
opinions  respecting  them. 

When  firct  we  arrive  at  a country  beyond  seas, 
of  course  the  question  is,  where  nature  has  pro- 
vided a shelter  for  ships,  however  imperfect,  diffi- 
cult of  approach,  or  in  other  respects  inconvenient 
it  may  be,  provided  it  is  tolerably  near  to  the 
place  we  wish  to  reach  with  persons  or  goods. 

But  when  we  have  established  ourselves  there 
in  such  a way  as  to  allow  of  our  considering  what 
we  want  in  the  way  of  a harbour  to  suit  a trade  of 
vast  extent,  the  case  is  entirely  altered.  The 
question  is  then  not  what  partial  and  imperfect 
shelter  we  can  find  for  a ship  ready  provided  for 
us,  but  where  is  the  site  for  such  a shelter  that  will 
suit  the  approaches  to  it  on  the  one  side  from  the 
tract  of  country  we  have  to  trade  with,  and  on  the 
other  from  the  countries  from  which  our  ships  will 
prineipally  approach.  Just  as  when  we  first  occupy 
a country,  we  look  for  such  lines  of  communication 
as  are,  in  however  imperfect  a manner,  practicable ; 
but  when  we  have  extensively  established  ourselves 
in  it,  we  do  not  look  for  such  lines  as  have  some  imper- 
fect natural  facdities,  but  for  such  as — at,  it  may  be, 
great  expense — can  be  made  most  complete,  and  most 
fidly  suit  the  multiplied  wants  of  the  community. 

1 st.  When  we  made  common  roads  in  England  we 
looked  for  low  saddles  in  the  hill  ranges  to  carry 
the  roads  over  them,  however  cu’cuitous  or  other- 
wise inconvenient  these  lines  might  be  in  many 
respects.  But  now  our  population  and  wealth  have 
increased,  we  do  not  look  for  a low,  out-of-the-way 
saddle,  but  take  a direct  line  to  the  place  we  are 
going  to,  and  run  a tunnel  through  the  hdl,  because 
Avith  a large  traffic  the  interest  on  the  expense  of 
such  works  is  a less  expense  upon  it  than  the  extra 
expense  of  the  circuitous  route.  Thus,  if  six  million 
of  tons  are  imported  and  exported  in  the  Indian 
trade,  one  shilling  a ton  is  the  interest  at  o per 
cent,  on  £6,000,000,  so  that  if  an  expenditure  of 
that  smn  would  provide  us  with  harbours,  which 
from  diminished  insurance,  pilotage,  port  dues,  cost 
of  internal  transit,  &c.,  would  save  more  than  a 


shilling  a ton  on  the  present  trade,  without  taking 
into  consideration  the  certain  vast  increase  of  trade 
in  future  years,  it  might  be  worth  while  to  provide 
entirely  new  and  additional  harbours  in  other  places, 
besides  improving  existing  ports.  When  we  con- 
sider the  expenses  connected  with  the  present 
harbours  or  absence  of  harbom-s,  it  gives  us  a 
soimd  standard  by  which  to  form  our  judg- 
ment of  what  it  may  be  wise  to  expend  on  such 
works.  Suppose,  for  instance,  insurance,  pilotage, 
and  other  port  expenses  of  Calcutta  are  five  rupees 
a ton  on  three  million  tons — this  is  the  interest  of 
30  millions.  And  this  is  merely  the  question  of 
money  retm-ns  ; the  saving  of  life  by  harbour  im- 
provements is  to  be  considered  besides. 

2nd.  We  have  to  keep  in  view  that  we  now 
know  how  to  make  harbours  anywhere.  We  are 
not  tied  down  to  spots  where  there  is  naturally 
some  kind  of  shelter  for  ships.  We  know  that  a 
simple  line  of  blocks  of  stone  will  provide  shelter 
anywhere,  and  that  if  blasted  or  artificial  blocks  of 
30  tons  are  used,  they  will  stand  any  seas  in  India, 
and  further,  that  it  is  less  expense  to  use  large 
blocks  than  small  ones  ; and  we  have  this  prodi- 
gious advantage  in  making  harbours  for  ourselves, 
that  we  should,  of  course,  not  add  unnecessary 
dangers  to  them,  such  as  are  found  in  every  natural 
harbour. 

Thus,  for  instance,  if  a simple  line  of  stone  is 
made  at  Madras,  parallel  with  the  beach,  it  would 
form  a harbom-  incalculably  superior  to  Calcutta  or 
Bombay,  being  perfectly  open  to  access  without  a 
single  danger  of  any  kind  whatever,  and  with  per- 
fect safety  to  the  vessels  when  at  anchor  under  it. 
How  many  vessels  are  lost  both  outside  and  inside 
Calcutta  and  Bombay  harbours  ? 

3rd.  We  have  to  keep  in  view  the  Suez  Canal. 
This  work,  by  bringing  India  well  within  steaming 
distance  of  Europe  and  America,  has  essentially 
altered  the  face  of  this  question.  Whatever  is  done 
in  the  way  of  harbours  must  have  reference  to  the 
facilities  of  reaching  the  Red  Sea  from  them. 

4th.  The  harbour  question  is  essentially  con- 
nected with  the  cost  of  internal  transit,  and  also 
with  the  comparative  cost  of  ocean  and  internal 
transit.  If  the  latter  greatly  exceeds  the  former, 
then  it  is  of  importance  to  have  harbours  where 
the  internal  transit  will  be  shortened  as  much  as 
possible,  even  though  at  the  cost  of  increased  in- 
surance or  post  expenses  ; but  if  the  internal  tran- 
sit can  be  reduced  to  that  of  ocean  carriage,  or 
near  it,  then  the  harbour  may  be  at  the  extreme 
point  of  the  land.  And  this  is  another  thing  that 
has,  of  late,  essentially  altered  the  question  of  the 
best  sites  for  harbom-s.  We  now  know  that  by 
means  of  steam  and  water  combined,  that  is  by 
steam-boat  canals,  with  boats  of  200  or  300  tons, 
the  inland  transit  can  be  reduced  almost,  or  quite, 
to  that  of  the  ocean,  that  is  -scd.  per  ton  per 
mile,  for  long  distances. 

5th.  That  by  far  the  greater  jiart  of  the  coast  of 
India  is  exposed  to  the  storms  of  the  south-west 
monsoon,  for  four  months  in  the  year ; only  a 
small  extent,  -viz.,  the  east  coast,  from  Masulipa- 
tam  to  Cape  Comorin,  being  subject  to  stormy 
monsoons  from  the  north-east. 

One  main  point,  therefore,  is  to  consider  what  sites 
for  harbours  will  be  least  affected  by  the  south-west 
monsoon,  and  most  accessible  during  these  months. 

I,  therefore,  in  dealing  with  this  subject,  keep 
in  view  these  points  : — 
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1st.  That  we  are  not  tied  down  to  natural  har- 
bours. 

2nd.  That  we  can  make  harbours  anywhere. 

3rd.  That  we  must  do  everything  in  this  way 
with  reference  to  the  Red  Sea  route. 

4th.  That  we  can  now  have  internal  transit  as 
cheap  as  ocean  transit,  or  nearly  so. 

3th.  That,  excepting  a small  extent  of  coast 
subject  to  the  north-east  monsoon,  the  stormy 
season  and  winds  are  from  the  south-west. 

6th.  We  have  to  keep  in  view  the  hurricanes, 
which  are  frequent  throughout  the  Indian  seas 
north  of  10  deg.  latitude,  while  south  of  that  lati- 
tude they  do  not  occur. 

Now,  with  these  points  in  view,  let  us  run  over 
the  country  which  we  want  to  supply  and  to  draw 
from,  as  respects  its  natural  facilities  and  difficul- 
ties. 

The  first  point  is  that  the  slope  of  the  country 
is  almost  wholly  to  the  west,  the  exceptions  being 
the  valley  of  the  Indus,  sloping  to  the  south,  and 
that  of  the  Burhampootra  to  the  east,  meeting  the 
main  slope  and  that  of  the  Irrawady  to  the  south. 

At  present  five-sixths  of  the  population  occupies 
those  tracts  that  slope  to  the  west,  and  this  is, 
therefore,  the  natural  direction  of  the  traffic.  The 
whole  of  the  western  side  of  the  country  has  a 
barrier  of  steep  hills,  of  about  2,000  feet  high — a 
very  serious  obstacle  to  cheap  transit,  though  one 
which  can  certainly  be  in  a great  measure  over- 
come. There  are,  however,  four  breaches  in  that 
barrier,  viz.,  the  valleys  of  the  Nerbudda  and  Tap- 
tee,  in  the  north  of  the  peninsula ; that  of  the 
Caulee,  terminating  in  the  new  harbour  of  Carwar, 
in  the  centre,  which,  however,  is  a less  perfect  one, 
and  that  of  the  Ponanee  in  the  south. 

These  all  offer  natural  facilities  for  leading  traf- 
fic to  the  west  coast.  The  basin  of  the  Burham- 
pootra is  entirely  shut  in,  excepting  to  the  east- 
ward, but  what  that  line  of  traffic  may  become  is 
beyond  all  calculation,  because  the  line  of  land 
carriage  between  it  and  the  Yangtse  is  only  230 
miles,  and  perhaps  part  of  this  may  be  converted  to 
water  coinnuinication.  With  this  short  line  of  land, 
which  seems  now  well  ascertained  to  have  no  very 
high  range  of  hills  across  it  laying  open  the  whole 
river  system  of  China  to  that  of  India,  and  theis 
uniting  the  two  greatest  masses  of  population  in 
the  world,  there  can  be  no  doubt  that  eventually 
a traffic  of  as  great  an  extent  as  any  in  the  world 
will  be  brought  into  existence.  The  foreign  traffic 
may  follow  either  of  the  two  lines,  that  is,  by  the 
Burhampootra  to  Calcutta  and  the  southern  ports 
of  India,  of  which  I have  yet  to  speak,  or  by  the 
splendid  navig.ation  of  the  Irawaddy  to  Rangoon. 

In  considering  the  subject  of  Indian  harbours 
we  must  therefore  keep  in  view  this  tajDping  of 
China  on  its  South-West.  The  basin  of  the  Irra- 
waddy naturally  drains  into  the  harbour  of  Ran- 
goon, and  it  might,  from  the  extraordinary  fer- 
tility of  the  country,  produce  a vast  foreign  trade, 
but  from  the  very  small  population,  only  three  or 
four  millions,  it  must  be  for  a long  time  a com- 
paratively small  traffic,  till  it  is  the  outlet  for  part 
of  the  China  trade. 

The  basin  of  the  Indus  has  two  outlets,  either  to 
the  south  along  its  slope,  or  to  the  east  along  the 
valley  of  the  Ganges,  from  which  it  is  divided 
only  by  an  almost  perfect  plain,  in  which  a 
steam-boat  canal  is  already  far  advanced.  But 
by  far  the  most  important  point  in  this 


basin  is,  that  it  is  the  natural  outlet  of  all 
Central  Asia,  the  trade  with  which  will  certainly 
become  one  of  great  extent,  though  it  will 
be  kept  witnin  bounds  by  the  enormous  cost  of 
land  carriage  beyond  the  valley  of  the  Indus,  owing 
to  the  great  distances  and  the  vast  heights  which 
must  be  passed  over.  These  will  effectually  and 
completely  prevent  the  trade  ever  coming  down  to 
those  things  which  form  the  great  mass  of  traffic, 
such  as  grain,  building  materials,  &c.  It  must 
always  be  confined  to  manufactures  and  other 
articles  of  considerable  value.  As  respects 
value  of  goods,  therefore,  the  line  will  certainly 
become  one  of  considerable  importance,  but  as 
respects  quantity,  it  must  always  be  one  of  com- 
paratively moderate  traffic.  It  is  thus  evidently 
essential  that  in  considering  the  subject  of  harbours 
we  keep  before  us  distinctly  the  different  tracts  of 
country  and  their  populations,  their  productions 
and  demands,  for  which  we  have  to  provide  outlets. 

With  respect  to  entirely  new  harbours,  I may 
point  out  that  the  cost  is  far  from  great,  now  we 
linow  how  to  make  them.  A very  moderate  section 
of  large  blocks  of  stone  is  sufficient.  In  seven 
fathoms  a section  of  400  or  500  square  yards,  or 
500  to  600  tons  per  lineal  yard,  is  sufficient ; and 
in  India,  at  any  place  where  stone  is  to  be  obtained 
near,  three  or  foar  rupees  a ton,  or  £150  to  £200  a 
lineal  yard  of  breakwater,  will  probably  cover  all 
expenses  ; so  that  a breakwater  of  2,000  yards, 
costing  from  £300,000  to  £400,000,  or  from 
£15,000  to  £20,000  per  annum,  would  make  a 
perfect  harbour.  A charge  of  only  fi'om  2d.  to 
2.^d.  on  one  million  tons  entering,  and  the  same 
leaving  a port,  would  be  a very  small  tax  upon 
shipping,  compared  with  the  insurance,  pilotage, 
port  dues,  and  boat  expenses  in  many  natural 
harbours.  For  instance,  supposing  the  insurance 
from  England  to  Calcutta  is  2 per  cent,  on  goods 
vahxe  £100  a ton,  and  that  of  this  one-third  is  due 
to  the  dangers  of  the  Sandheads  and  the  Hooghly, 
or  13s.  per  ton,  how  small  is  the  expense  of  a new 
harbour  in  comparison,  if  it  saved  that  insurance  ; 
and  even  on  export  goods  of  £20  a toa  value,  a 
saving  in  the  insurance  of  only  one-quarter  per  cent, 
would  be  Is.  a ton,  perhaps  five  times  the  interest 
payable  for  a new  harbour,  and  this  is  besides  any 
saving  in  pilotage  and  other  port  dues. 

I give  these  rough  calculations  to  show  what  a 
great  question  it  is  whether  we  are  to  be  content 
with  natural  harbours,  or  whether  we  ought  to 
add  new  ones.  Perhaps  the  insurance,  pilotage, 
&c. , paid  for  the  present  harbom  s in  India,  is  one 
or  one-and-a-half  million  a year  on  the  present 
trade  only.  Keeping  these  things  in  view,  let  us 
run  over  the  principal  harbours  or  sites  for  har- 
bours in  India. 

Beginning  with  Rangoon,  we  have  a good  har- 
bour, but  with  a dangerous  entrance,  and  exposed 
to  the  full  force  of  the  south-west  monsoon  and 
considerable  dangers  in  the  river.  But  it  seems  to 
be  the  necessary  outlet  for  all  the  basin  of  the 
Ir.rawaddy,  and  eventually  for  a portion  of  the 
trade  of  China  ; the  former,  though  considerable, 
cannot  for  many  years  become  very  great,  but  the 
latter  might  expand  to  great  dimensions,  though 
the  principal  part  of  the  trade  from  China  would 
naturally  rather  be  drawn  to  the  capital.  Calcutta, 
the  land  carriage  between  the  Irrawaddy  and  the 
Burhampootra  being  only  100  miles,  with  an  ascent 
of  about  1,500  feet  crossing  it.  The  question  here 
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seems  to  be  whether  a better  harbour  could  be 
formed  near  the  mouth  of  the  main  Irrawaddy,  or 
whether  Rangoon  must  be  accepted  as  the  only 
possible  port,  with  its  unimproveable  entrance ; 
but  in  that  case,  the  great  work  that  should  be 
executed  is  a steamboat  canal  from  the  head  of  the 
delta  of  the  Irrawaddy  direct  to  Rangoon,  to  avoid 
the  long  navigation  of  the  Panlang  Creek. 

The  harbours  in  Chittagong  can  never  be  the 
outlet  of  a very  great  traffic,  as  there  is  only  a 
narrow  stiip  of  country,  effectually  cut  off'  from  the 
interior  by  a lofty  range  of  mountains. 

We  next  come  to  Calcutta,  which  has  grown  up 
to  be  the  outlet  of  an  enormous  traffic,  in  spite  of 
terrible  objections,  involving  an  expense  of  per- 
haps a milhon  a year  in  insurance,  &c.,  with 
great  loss  of  life.  An  immense  trade  of  this  land, 
once  established,  must,  I conceive,  be  accepted 
as  irremediable  in  a great  measure,  whatever  it 
costs,  and  we  must  make  the  best  we  can  of  it 
by  such  local  improvements  as  it  is  capable  of. 
But  we  must  never  lose  sight  of  the  fact  that  a 
port  at  the  head  of  a deep  bay  facing  the  south- 
west monsoon,  and  within  the  range  of  frequent 
hurricanes,  is  a most  terrible  evil,  and  that  if  20 
millions  would  transfer  its  trade  to  a safer  point, 
it  would  be  a cheap  bargain. 

On  the  east  coast  of  the  peninsula  we  have  a safe 
harbour  at  False  Point,  now  beginning  to  be  used 
as  the  outlet  of  the  Mahanuddee  and  Orissa.  But 
this  is  a port  of  very  small  importance,  being 
merely  a temporary  one,  till  the  steamboat  canals 
are  completed  to  Calcutta,  when  almost  the  hole 
trade  will  pass  inland  to  that  port. 

The  next  port  is  Coconada,  the  outlet  of  the 
Godavery  and  its  delta,  as  well  as  of  a considerable 
part  of  the  valley  of  the  Kistna,  in  consequence  of 
the  canal  of  Ellore  connecting  the  two  rivers. 
This  is  an  excellent  harbour,  very  accessible 
and  perfectly  safe,  no  vessel  having  ever  been 
lost  in  it ; but  it  is  within  the  range'  of  hurri- 
canes, and  it  has  the  drawback  of  the  anchor- 
age being  about  three  miles  from  the  town. 
The  expense  of  shipping  and  landing  is  not, 
however,  very  great.  This  objection  could,  I am 
of  opinion,  be  entirely  removed  by  dredging,  and 
some  works  at  no  excessive  expense.  Even  as  it 
is,  it  is  one  of  the  cheapest  ports  in  the  world,  cal- 
culating all  its  expenses  of  insurance,  &c.  It 
must,  of  necessity,  be  the  outlet  of  a principal 
portion  of  the  great  basin  of  tire  Godavery. 
The  trade  has  greatly  increased  since  the  im- 
provement of  the  delta,  from  about  £80,000  to 
about  1^  million;  and  the  river  being  now  open 
to  near  Mahadeopoor,  220  miles,  a regular  traffic 
has  been  established  so  far. 

The  works  on  the  river  have  now  been  stopped, 
but  when  resumed  a very  small  expenditure  will 
open  a great  additional  country,  and  eventually 
Cocanada  must  be  the  outlet  of  a tract  now  inha- 
bited by  about  10  millions,  and  with  great  resom’ces. 
This  is  therefore  one  of  the  ports  which  urgently 
require  attention  and  outlay. 

The  ne.xt  port  of  Masulipatam  has  the  great 
objection  of  shallow  water  for  four  miles,  in  an 
open,  exposed  bay ; and  it  cannot  be  the  outlet  of 
a very  extensive  tract  of  country,  though  at  the 
mouth  of  the  Kistnah,  because  that  river  is  inca- 
pable of  improvement  for  navigation.  The  only 
thing  that  could  open  this  part  of  the  country  is  a 
steamboat  canal  of  220  miles  from  the  capital, 


Hyderabad,  but  it  would  be  an  .expensive  line, 
with  a rise  of  1,800  feet.  This  port,  therefore, 
I consider  not  worth  improving,  if  it  were  capable 
of  it. 

Madras,  being  now  an  established  city  of  consi- 
derable trade,  and  the  outlet  of  some  15  millions  of 
people,  mast  -be  made  the  best  of.  It  has  the 
great  objection  of  being  within  the  range  of  hurri- 
canes, and  is  at  present  a perfectly  open  roadstead, 
but  the  latter  obj  ection  can  be  entirely  removed  at 
no  excessive  expense.  A line  of  breakwater, 
parallel  with  the  shore,  in  seven  fathoms,  would 
make  it  not  only  a perfectly  safe  harbour,  and 
perfectly  accessible,  but  would  make  it  by  far  the 
best  harbour  in  India,  inasmuch  as  there  would 
not  be  the  smallest  danger  to  shipping,  either  out- 
side of  it  or  inside.  This  work  can  be  executed 
cheaply  and  easily,  as  there  is  rock  on  the  coast 
within  twenty  miles  of  it,  with  partial  shelter  for 
vessels,  which  could  easily  be  made  into  an  effective 
temporary  harbour. 

A breakwater  could  be  constructed  here  of  large 
blocks,  for  £150  to  £200  a lineal  yard;  or,  for 
£300,000  to  £400,000.  When  the  different  systems 
of  steam-boat  navigation  on  the  Toombuddra, 
Kistna,  and  Godavery  are  connected,  and  such  a 
work  is  carried  also  into  the  interior,  to  the 
south-west,  a very  large  tract  of  comitry  will  be 
effectively  connected  with  this  port ; and  the 
trade  would  certainly  greatly  increase  with  a safe 
port. 

The  present  tonnage  is  about  400,000  tons,  and 
the  value  of  the  trade  about  five  and-  a-half  millions. 
At  a cost  of  £b00,000  the  charge  per  cent,  on  the 
present  trade  would  be  only  about  lOd.  I may 
state  here  that,  having  had  much  to  do  with  works 
on  this  coast,  at  Madras  and  elsewhere,  'which  has 
given  me  practical  knowledge  of  the  movements 
of  the  sand  on  the  beach,  I am  satisfied  that  there 
is  no  objection  to  such  a breakwater,  though  I 
need  not  state  here  particularly  how  it  would 
I affect  the  line  of  beach,  further  than  by  saying  that 
in  preventing  the  surf  it  would  stop  the  cm-rent  of 
sand  which  naturally  fiows  continually  from  south 
to  north  along  the  shore,  and  cause  an  accumula- 
tion south  of  the  breakwater,  at  the  same  time  pro- 
ducing a cutting  into  the  beach  north  of  it,  but 
where  the  land  consists  of  imoccupied  sand  drifts. 
I may  here  only  say  that  the  accumulation  of  the 
sand  on  the  shore  of  the  breakwater  would  not  be 
, such  as  to  interfere  with  the  comjrlete  practicability 
and  efficiency  of  the  harbour. 

The  next  site  for  a harbour  is  near  the  Paumban 
pass  or  Channel.  There  is  there  an  extensive  and 
jDerfectly  sheltered  sheet  of  water  on  the  south  side 
of  Point  Ramen,  where  the  land  is  very  narrow, 
and  could  be  cut  through  at  a very  moderate  ex- 
pense, and  there  is  nothing  to  prevent  a complete 
ship  can.il  being  made. 

As  to  the  advisableness  of  opening  this  harbour 
by  cutting  through  Point  Ramen,  and  so  making 
this  the  highway  to  Madras  and  Calcutta  from  the 
Red  Sea,  instead  of  going  round  Ceylon,  I have 
not  the  least  doubt.  The  charge  per  ton  for  it 
would  be  quite  insignificant.  This  matter  has 
already  been  brought  before  the  authurities,  but 
the  use  of  this  harbour  as  a port  depends  wholly 
upon  the  internal  communications.  At  present 
there  is  no  communication  that  would  be  of  any  use 
in  connection  with  this  port,  nothing  but  common 
roads,  even  if  those.  The  completion  of  the  coast 
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canal  alone  would  make  this  an  important  port. 
Unless  a large  tract  of  country  could  be  drained  to 
this  point  by  lines  of  transit  at  l-20d.  per  ton, 
this  port  could  not  be  made  use  of  extensively. 

The  next  port  is  Tuticorin,  which  can  never  be 
an  important  one,  as  it  is  the  natural  outlet  of  a 
very  small  tract  of  country,  unless  the  coast  canal 
is  continued  to  it,  and  then  the  question  will  be 
between  it  and  the  sites  I next  proceed  to  speak  of. 

After  long  consideration  of  this  subject — the  best 
site  for  a port  from  which  the  produce  of  India  can 
be  shipped  for  Europe — I conclude  that  Cape 
Comorin,  or  its  immediate  neighbourhood,  is  the 
place.  There  is  a harbour,  formed  by  the  shelter 
of  small  islands,  some  fifteen  miles  west  of  Cape 
Comorin,  where  vessels  have  lately  loaded,  called 
Colachul,  in  the  Travancore  state,  and  perhaps  this 
could  be  made  into  an  extensive  first-class  harbour. 
But  certainly  hereabouts  a breakwater  could  be 
constructed  at  a moderate  cost,  as  there  is  rock  at 
hand.  There  are  a number  of  advantages  in  this  site. 
It  must  be  premised  that  both  the  west  and  east 
coast  canals  should  be  extended  to  it,  the  latter 
connecting  all  the  great  systems  of  navigation 
which  are  now  under  construction  on  the  Toom- 
buddra,  Kistna,  Godavery,  and  Mahanuddee,  with 
those  in  the  valley  of  the  Ganges,  the  Rajhmahal, 
Soane,  Grand  Ganges,  Delhi,  and  Sutlej  works, 
up  to  the  Punjaub.  Lord  Dalhousie  thoroughly 
comprehended  this  subject  of  cheap  transit,  and 
ordered  that  the  East  Coast  Canal  should  be  com- 
pleted. The  advantages  then  of  this  site  are 
these  ; — 

1st.  There  is  a most  remarkable  advantage  in  the 
site  itself,  in  this  respect,  that  it  is,  no  doubt,  the  one 
point  in  all  India  that  has  least  stormy  weather.  It 
is  not  within  the  limits  of  hurricanes,  and  there  is 
hardly  any  rain  during  the  south-west  monsoon,  a 
most  rematkable  fact.  The  monsoon  divides  at  some 
distance  to  the  south-west,  one  part  striking  the  west 
coast  farther  north,  and  the  other  the  high  land  of 
Ceylon,  leaving  Cape  Comorin  in  a comparative  calm. 
What  little  rain  falls  here  is  almost  all  in  the.  north- 
east monsoon.  In  this  respect,  therefore,  this  site  is 
greatly  superior  to  all  others,  but  especially  to  Cal- 
cutta and  Bomba.y.  The  risk  of  ships  approaching 
and  leaving  an  artificial  harbour  here  would  be  the 
least  of  any  port  in  the  world.  The  saving  of 
insurance,  &c.,  here,  compared  with  the  present 
harbours,  would  be  very  great.  If  it  were  only 
one-fourth  irer  cent,  on  cargo  of  the  value  of  £50  a 
ton,  or  2s.  6d.,  it  would  be  on  a million  tons  £126,000 
a-year,  the  interest  of  two  and  a half  millions. 

2nd.  It  is  the  point  nearest  the  limit  of  the  south- 
west monsoon,  so  that  a ship  steering  about  350  miles 
south  would  1)6  clear  of  the  monsoon,  and  could  run 
her  westing  in  smooth  water,  to  where  she  would  make 
a fair  wind  of  it  to  Aden.  It  is  thus  the  nearest,  that 
is,  the  most  accessible  point  of  India  from  the  Red 
Sea  in  the  stormy  season. 

3rd.  There  is  not  one  serious  difficulty  in  the  way 
of  a steam -boa, t canal  from  Loodianna  to  this,  a dis- 
tance of  2,700  miles  ; and  by  the  Godavery  river  and 
the  Tnombuddra  it  would  be  open  to  Nagpoor  and 
Bellary,  and  liy  tlie  Burhampootra  to  the  confines  of 
China;  and  if,  as  T ba.ve  suggested,  the  land  line  of 
250  miles  is  opened  to  r.he  Yangtse,  the  whole  interior 
water  commujii cations  f>f  that  country  would  be  opened 
to  it.  Thus,  almost  the  whole  interior  of  India  and 
China  might  be  opened  to  this  point,  at  a cost  of 


transit  not  yery  different  from  that  of  ocean ; probably 
less,  if  insurance  is  allowed  for. 

If  we  take  the  cost  of  freight  to  Calcutta  at  £2,  and 
allow  half  of  this  to  be  due  to  port  delays  and  charges, 
it  leayes  £1  per  ton  for  the  cost  of  8,000  miles  of 
ocean  navigation,  or  ^\id.  per  ton  per  mile. 
And  it  is  now  certain  that  on  long  lines  of  steam- 
boat canal,  fitted  for  vessels  of  200  or  300  tons,  the 
cost  of  inland  transit  in  India  would  not  much  exceed 
that  ; even  in  America,  with  a much  less  value  of 
money,  the  cost  of  working  the  Erie  Canal,  by  steam, 
350  miles  long,  is  estimated  at  only  ^^d.  per  ton  per 
mile.  Thus  the  whole  of  India  and  Central  China  could 
be  drawn  to  this  point,  at  a cost  certainly  less  than  the 
difference  of  insurance,  &c.,  between  it  and  any  other 
port.  With  respect  to  the  hurricanes,  I should  allow 
that  one  has  been  felt  as  far  south  as  Tutucorin,  in 
lat.  9°,  and  perhaps  it  even  extended  to  Cape  Co- 
morin in  8°,  but  of  this  I am  not  informed,  and  cer- 
tainly the  occurrence  of  a hurricane  south  of  10®,  is 
almost  unprecedented,  while  in  the  bay  of  Bengal  one 
occurs  every  year ; and  that  is  a most  serious  point  in 
the  question  of  harbours.  I thus  consider  this  point 
of  a harbour  near  Cape  Comorin  by  far  the  most  im- 
portant in  the  whole  question  of  Indian  harbours. 

The  next  sites  for  harbours  are  ISlarrakul,  and 
Alipee  on  the  coast  of  Travancore,  where  occurs  the 
strange  phenomenon  of  an  absolutely  quiet  anchorage, 
without  any  visible  shelter,  due,  I am  informed, 
solely  to  the  disturbance  of  the  mud  outside,  by 
which  the  water  is  so  thickened  that  the  waves 
subside  before  they  reach  the  shore.  These,  however, 
can  never  be  important  ports,  because  they  are  only 
the  outlets  of  a very  small  tract  of  country  shut  in  by 
the  Western  Ghauts. 

The  next  point  is  Ponany,  opposite  the  great  breach 
in  the  Western  Ghauts;  and  here,  undoubtedly,  might 
be  the  main  outlet  of  India,  as  the  inland  navigation 
could  be  brought  down  to  that  point.  But  it  would 
have  to  pass  over  a height  of  1,200  feet,  requiring  a 
lockage  of  2,400  feet,  which,  though  not  a very  serious 
objection,  as  the  cost  both  of  providing  and  working 
it  would  be  very  moderate,  yet  it  seems  to  me  to  turn 
the  scale  in  favour  of  Cape  Comorin.  My  reasons  for 
preferring  the  latter,  stated  together,  are  these ; — 

1st.  The  absence  of  hurricanes  at  Cape  Comorin. 

2nd.  The  fine  weather  there  during  the  south- 
western monsoon. 

3rd.  Its  being  furthest  to  the  southward,  and  so 
nearer  the  southern  limits  of  the  south-west  monsoon. 

4th.  The  avoiding  of  2,400  feet  of  lockage. 

With  respect  to  the  construction  of  a harbour  here, 
it  can,  of  course,  be  formed,  as  anywhere  else,  by  a 
simple  line  of  large  blocks  of  stone  parallel  with  the 
shore. 

Proceeding  north  we  come  to  the  harbour  of  Car- 
war,  near  Sedashegnr,  well  situated  near  the  break  in 
I the  Ghauts,  formed  by  the  river  Caulee.  This  port 
I has  been  occupied,  and  some  trade  has  sprung  up  in 
it,  and  ir.  is  now  the  source  of  a great  controversy 
whether  there  shall  be  a railway  made  from  it  into 
the  Interior  or  not. 

If  cheap  transit  were  established  with  the  interior, 
it  would  certainly  become  the  seat  of  a very  con- 
siderable traffic  ; but  with  a railway  the  cost  ot  tran- 
sit must  be  an  effectual  hindrance  to  a really  large 
traffic.  It  is  capable  of  being  made  an  excellent  har- 
bour, but  to  go  to  any  great  expence,  without  pro- 
viding cheap  internal  transit,  would  be  a complete 
mistake. 
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The  great  mistake  that  has  already  been  made 
about  this  was  its  transfer  to  the  Bombay  Presi- 
dency, by  which  the  influence  of  Bombay  was 
brought  to  bear  against  its  being  utilised  ; for,  of 
course,  its  success  chiefly  depended  upon  its  diverting 
so  much  of  the  product  of  the  interior  from  Bombay, 
and  this  is  the  cause  of  the  opposition  that  is  now 
made  to  its  use.  Had  it  remained  under  the  Madras 
Presidency  it  would  have  had  no  rival  to  contend 
with.  I will  only  say  that  I have  examined  part  of 
the  line  from  this  port,  and  have  had  an  account 
of  the  remainder  from  a gentlemen  competent 
to  report  on  it,  and  there  is  nothing  to  prevent 
a steamboat  canal  (but  with  inclined  planes  at  one 
place,  similar  to  that  on  the  Monkland  Canal)  being 
constructed,  and  which  might  be  extended  westward 
to  join  the  canals  of  the  Madras  Irrigation  Company 
in  Bellary,  by  which  it  would  be  connected  with  the 
east  coast  and  so  with  the  whole  system  of  water- 
carriage  throughout  India.  It  has  the  advantage  of 
Bombay  in  being  farther  south,  and  so  more  to  wind- 
ward in  the  south-west  monsoon. 

There  are  two  other  points,  Vingorla  and  Vizia- 
droog,  where  lights  should  be  placed  and  harbours 
formed  between  this  and  Bombay,  as  valuable 
harbours  of  refuge,  but  which  could  never  be  the  seat 
of  a great  trade,  on  account  of  the  great  barrier 
between  them  and  the  interior. 

I must  speak  of  Bombay  as  the  established  seat  of  an 
immense  trade,  notwithstanding  the  great  objections 
to  it — viz.,  1st.  Its  situation  so  far  to  leeward,  with 
the  south-west  monsoon  blowing  with  all  its  fury  into 
the  mouth  of  the  harbour.  2nd.  Its  being  within  the 
range  of  hurricanes,  and  its  enormous  size,  owing  to 
which  combined,  great  destruction  of  shipping  takes 
place  even  within  the  harbour.  3rd.  Its  being  cut 
off  from  the  interior  by  the  Ghauts.  4th.  Great  in- 
convenience in  landing  and  shipping,  owing  also  to  its 
great  extent.  The  first  obstacle  is,  of  course, 
irremediable,  and  always  causes  a great  loss  both  in 
insurance  and  in  the  increased  expense  of  sea  transit. 
The  second  can  be  in  a great  measure  remedied  by  the 
same  work  as  is  required  on  the  open  coast — viz.,  a 
breakwater,  and  considering  the  enormous  value  of  the 
trade,  and  the  great  facilities  for  such  a work,  it  is 
wonderful  that  no  such  Ivork  has  been  constructed. 

Of  the  £90,000,000  total  foreign  trade  of  India 
more  than  cne-third,  or  700,000  tons,  belongs  to 
Bombay,  so  that  a single  shilling  a ton  on  that,  besides 
all  the  Indian  trade,  would  givo  an  annual  income  of 
£35,000,  representing  a capital  at  5 per  cent,  of 
£700,000,  and  with  the  same  charge  on  the  Indian 
trade,  probably  a million,  which  is  certainly  much 
more  than  could  be  expended  in  making  the  harbour 
both  safe  a.nd  convenient. 

With  respect  to  the  third  objection,  this  also  is 
irremediable.  An  immense  sum  has  been  spent  on 
railways  for  this  purpose,  but  no  railways  can  re- 
medy it.  The  receipts  on  the  Peninsular  Railway 
were,  in  1871,  £1,300,000,  or  per  mile  on  1,600 
miles,  £850,  which,  at  an  average  charge  of  l>]d. 
per  ton,  gives  an  average  traffic  of  140.000  tons, 
not  a fifth  part  of  w'hat  is  required,  and  what  it 
would  be,  if  there  were  water  caniage  at  ./-od., 
instead  of  land-carriage  at  l.Vd.  Though  there- 
fore Bombay  is  well  worth  being  made  as  perfect  a 
harbour  as  possible,  it  never  can  become  the  outlet 
of  the  immense  trade  of  India,  when  the  country  is 
really  opened  up  by  cheap  transit,  and  its  resources 
and  activity  immeasurably  increased  by  a complete 


system  of  internal  transit.  We  have  to  look  forward 
and  to  provide  for,  and  to  create  a traffic,  not  of  a 
million  tons,  but  of  ten  million  tons. 

Compare  the  traffic  on  the  Godavery  Canal  to 
Cocanada,  the  outlet  of  only  about  three  millions  of 
people,  and  far  from  any  great  city,  160,000  tons  a 
year,  with  that  of  the  lines  of  railway  leading  to  one 
of  the  greatest  ports  and  a seat  of  government,  averaging 
140,000  tons,  and  thus  judge  how  completely  the  whole 
question  of  harbours  is  bound  up  with  that  of  internal 
transit.  If  Bombay  were  accessible  to  all  India  by 
transit  at  .^^d.  a ton  a mile,  its  trade  would 
certainly  soon  be  five  millions  of  tons  instead  of  one. 

We  ne.xt  come  to  the  harbours  in  Guzerat.  This  is, 
perhaps,  the  most  remarkable  point  in  the  whole  past 
history  of  harbours.  I have  not  visited  the  harbours 
of  Poshetra  and  Seraya  myself,  but  we  have  the  very 
highest  authority  on  this  point,  that  of  Captain  Taylor, 
late  of  the  Indian  ISrav}^  that  they  are  in  every  respect 
first-rat6  natural  harbours — safe  of  approach,  perfectly 
secure,  and  with  ample  depth  of  water ; in  fact,  the 
only  unexceptionable  harbours  of  India,  and  better 
situated  as  respects  the  south-western  monsoon  than 
Bombay,  thus  in  every  way  superior  to  it.  But  the 
most  curious  fact  connected  with  these  harbours  in  the 
Gulf  of  Cutch  is  that  they  utterly  stultify  the  vast  ex- 
pense that  has  been  incurred  in  Kurrachee.  These 
harbours  are  just  as  well  situated  for  receiving  the 
traffic  of  the  Indus  and  Central  Asia  as  Kurrachee, 
and  here  are  ready-made  harbours,  against  one  with  an 
insufficient  depth  of  water  at  the  entrance,  after  spend- 
ing on  it  up  to  the  present  time  £480,000.  There  is 
nothing  whatever  to  prevent  the  completion  of  a steam- 
boat canal  through  the  whole  valley  of  the  Indus,  ter- 
minating in  the  very  harbour  of  Poshetra.  I must 
especially  call  attention  to  this  point.  Ko  money 
can  make  Kurrachee  what  these  harbours  on  the 
east  side  of  the  Indus  are.  I don’t  know  exactly 
the  state  of  the  Indus  canals,  but  I believe  con- 
siderable progress  has  been  made  with  them  ; 
and  nothing  but  a perfect  water  communication 
can  give  full  effect  to  the  endeavours  to  open  up 
the  trade  of  the  Punjaub  and  Central  Asia.  Land 
carriage  of  800  miles,  from  Kurrachee  to  Attock,  with 
a charge  of  2d.  a ton,  or  in  all  £7  a ton,  three  or  four 
times  the  freight  from  the  port  to  England,  will  be  an 
effectual  bar  to  a large  portion  of  the  traffic  that  there 
would  otherwise  be  between  Central  Asia  and  Eng- 
land. It  is  upon  this  that  the  whole  trade  will  de- 
pend ; if  we  add  800  miles  of  land  carriage  to  the 
heavy  cost  of  transit  from  the  interior  to  Attock,  it 
will  probably  turn  the  scale  in  favour  of  a western 
course  by  land  to  the  Caspian  and  Russia.  The  rail- 
way from  Kurrachee  to  the  Indus  was  a false  start, 
which  has  set  us  all  wrong  with  respect  to  the  Central 
Asian  trade.  A steamboat  canal  could  have  been  cut 
for  one-fifth  of  the  cost  of  the  railway,  and  the  river 
boats  could  have  gone  straight  into  Kurachee, 
instead  of  having  to  face,  as  they  now  have  to 
do,  the  open  sea  to  get  there.  What  is  now 
wanted,  is  a complete  steamboat  canal,  of  1,000 
miles,  from  the  heart  of  the  Punjab  to  this  harbour  of 
Poshetra,  in  the  Gulf  of  Cutch,  by  which  the  Central 
Asian  traffic  can  be  brought  to  the  ship  for  4s..  a nomi- 
nal cost.  Sirch  a canal  could  be  cut  at  present 
for  at  most  £3,000  a mile,  causing  a charge  of  £240  a 
year,  or  l-16d.  per  ton  per  mile  on  a million  tons,  if 
the  interest  were  not  paid,  as  it  would  be,  by  the 
irrigation.  No  wise  selection  of  harbours,  and  no 
expense  in  improving  them,  will  avail  to  enable  India 
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to  compete  "wiili  Russia  and  Anmrica  while  it  is 
burtbeiied  with  ihe  cost  of  laud  carriafie.  I'bere  is 
at  this  momtut  uothiug  in  the  world  between  Eng- 
land and  America  in  the  matter  ot  suppljing  England 
with  wheat,  for  instance,  but  the  point  ot  cost  fh  in- 
land tiansit.  The  sole  reason  wliy  wheat  reaches 
England  Irom  the  Westetn  States,  and  not  from  the 
Upper  Provinces  of  India,  is  that  the  loinier  has  the 
Erie  and  St.  Lawrence  Canals,  and  the  latter  has 
only  land  carriage,  or  very  deteciir  e water  carriage. 

I repeat,  theiefoie,  tliat  the  whole  question  of 
haibours  hangs  upon  this,  of  the  cost  of  internal 
transit. 

We  now  come  to  Kurrachee,  upon  which  I have 
already  spoken  in  connection  with  the  Katty  war  Jiar- 
bours.  Like  the  Sind  Railway,  I liave  no  doubt 
that  a complete  mistake  has  been  made.  Tiie  shallow 
entiance  is  a serious  objection  to  it,  and  so  far  as  lean  ' 
judge  from  the  repot  ts,  it  serms  certain  that  no  nioijey 
can  quite  remove  iliis  objection.  It  is  at  present  t irlj'  ! 
15;; ft.  at  low  water  in  the  monsoon.  Rut  whateterhas  ^ 
beeir  spent  on  this  work  cannot  possibly  afh  id  areasun 
for  not  making  use  ot  tire  perfect  natural  harbours  on 
the  other  side  of  the  Indu.s,  rior  can  iiur  having  thrown 
away  two  millions  on  the  Sind  Railway  be  a reason 
for  our  saddling  ourselves  with  a peiniaiient  enonrioiis 
charge  for  laud  carriage  of  800  miles  for  tire  wliole  of 
the  Central  Asian  and  Pniijaitb  trade — or  rather',  fur 
that  part  ot  it  whiclr  will  exist  in  spite  of  such  a heavy 
charge,  for  by  far  the  greater  part  of  what  there  ought 
to  be  would  be  prevented  by  ,^uch  a charge.  ^ 

We  have  thus  taken  a view  of  the  vaii'  Us  harhours 
and  sites  for  liarlx.urs  roui  d the  coast  of  India,  froiri 
the  Gulf  of  Martaban  to  Kurrachee  iir  conneciioii  with 
the  principal  tracts  of  cotintry  to  he  readied,  wuth  the 
natural  and  artificial  means  of  connecting  the  tracts 
with  the  harbours,  and  with  the  lines  of  cuinmunica- 
tion  hy  sea  from  tire  harbours  to  Europe.  I would 
now  add  si'Ure  remarks  cut  piiriicular  points.  First,  it 
must  be  nrost  piartrcularly  ke|it  in  view  that  we  have 
to  provide  tor  an  irnirretise  developiineiit.  d'  trade. 
Even  with  the  small  begitming  already  made  hr  tie 
way  of  the  material  improve  nierrt  of  Ii  dia,  in  the 
cornmunicatton.s,ii'ngation,agrjcirltural  tmicroverrrer.ts, 
education,  &c.,  a great  devdopement,  both  ot  Lidian 
produce  arid  rmtive  dc  nraird  lor  fotergtr  piroditcnons, 
has  begim,  and  will  rapidly  increase,  but  what  hasyet 
been  done  is  comparatively  quite  tiitiing.  It  six 
hundred  millions  have  been  expienclcd  on  the  material 
inrpirovement  of  Great  Britain,  containing  100, COO 
square  miles  and  thirty  million  inlrabitjcnts,  ficur  one 
to  two  thousand  millions  will  be  lecpuired  fully  to 
improve  India,  coi  taiiiiug  1,300,000  square  miles  and 
two  hundred  and  forty  millioirs  of  people,  and  the 
latter  iucteasiug  uith  great  rapidity,  T we  take 
one  district  as  an  iii.-tance — that  of  Godavery,  whic  h 
had  only  half-ic-iuiliiccn  expended  on  it,  in  irrigation 
and  navigaiion,  with  a million  of  peo|ile  inhabit ing 
it,  we  find  tin  increase  of  titrde  from  about  £80,000 
to  £1,200,000,  or  filteeii  fold — we  see  at  once  what  a, 
general  improvemHut  of  the  whole  country  would 
effect  in  the  "ay  of  trade.  At  this  rate  even,  the  treede 
of  India  ought  to  he,  in  proportion  for  its  whole 
population,  £250,000,000,  instead  of,  as  I believe  it 
is,  about  a hunched  and  filty  millions  including 
both  foreign  arid  hccicl  tralBo. 

We  caiiiicct  easily  conceive  'what  the  effect  of  sii- 
mulatrng  this  etcoi  rnons  mass  cif  population  will  he  in 
internal  and  external  ccimiueice.  Even  in  tire  present 
inert  state  of  the  propitiation  the  increase  of  both 


would  be  enormous,  if  the  whole  country  were  sup- 
plied, like  America,  with  cheap  transit,  even  from  that 
one  improvement,  only.  For  want  of  this,  nine-tenths 
of  the  traffic  that  would  exist  is  effectually  sup- 
pressed. With  this  certain  enormous  deveJo|  ment 
of  traffic  before  us  we  are  in  little  danger  ot  spending 
too  much  on  improving  present  and  constructing  new 
harhours. 

This  is  what  I consider  the  principal  defect  in 
alnIo.^t  all  our  discussioirs  about  Indian  material  im- 
pi'ovemerct.s.  We  do  not  realise  what  is  before  us, 
what  will  be  the  effect  of  arousing  240  millions  of 
people  from  a state  of  torpor  and  inactivity.  We  are 
continually  making  c ur  calculations,  based  upon  the 
pjiesent  state  of  things.  H bus,  in  Goda' ery,  we  had  not 
long  finic-lred  the  canals  befccie  the  traffic  olten  checked 
tliein.  I have  seen  a heck  worked  wiihceut  a uicciiient’s 
iiiterinissioic,  from  morning  to  night,  and  a creewd  of 
boats  still  waiting  at  daik,  and  a continual  line 
of  rafts  for  miles  together  on  the  canal,  and  tliis  while 
the  navigation  c.nly  extended  180  miles  Irom  the 
port..  If  the  'whole  Godavery  had  been  opened  to 
the  populccusand  fertile  cccuiitry  of  H,\deia.bad,  Nag- 
pecor,  Beiar,  and  the  valley  of  the  Nerbudda,  the 
works  in  the  delta  would  have  been  uttei  ly  inade- 
quate, and  dup  icate  loek.s  must  have  been  added. 
They  have  now  commenced  building  new  enlarged 
locks,  ot  150  X 20  ft.,  ire  all  tice  main  liices  of  canal, 
even  before  the  U|cper  Godavery  navigatitcu  works 
are  carried  into  the  propiulous  country. 

2.  With  lespect  to  the  construction  of  harbours. 
We  now  know  hc,w  to  make  them.  It  is  nicw  dis- 
covered that  to  break  blocks  of  stone  into  little 
)cieces,  at  a great  expense,  in  order  to  reiider  them 
unfit  to  resist  the  hlc.iw  of  the  sea  wiiliciiit  an  enor- 
mc.us  section  is  a great  mistake,  and  that  we  have 
only  10  make  a line  of  large  blocks,  with  a very  uic-de- 
rate  section,  to  resi.st  tire  effects  of  the  waves.  I have 
lately  seen  a report,  |)lanning  a breakwater  exactly  on 
the  sectrciii  of  the  Plymouth  one.  Are  we  to  throw 
away  hO  v ears’  exper  lence,  and  go  hack  to  what  we 
did  when  we  bad  all  to  lear  n ? 

3.  I will  now  go  more  into  particulars  with  re- 
spect to  the  Madias  hieakwater.  The  great  question 
is,  what  is  the  movement  nf  thesaiid  ahoeg  the  coast? 
As  I have  had  hcicg  iccquaintaiice  wii h this  matter, 
beetle  ret  Madias  and  at  Vizauapatani,  I may  here  give 
some  pariiciilars  about  it.  Tire  sand  is  niccved  afecug 
the  coast,  not  by  the  cuir'ent,  but  by  the  surf  in  the 
south-west  monsociii,  winch,  stiiking  tire  beach  rather 
cdiliqiiely,  takes  it  up  at  one  point,  and  deposits  it  a 
little  farther  noitli  ; in  this  way  a ctcntinual  current 
of  sand  is  kept  flowing  along  to  the  nortliward.  Tliere 
is  a very  small  action  of  the  same  kitid  in  the  nccith- 
ea>t  miiiiscccjii,  in  llie  opposite  ditectinn,  but  the  con- 
tinuance of  the  stoi'iiiy  weatlier  in  tbtit,  niiiiisooii  is  so 
short,  and  the  se.is  raised  ai’e  so  moderate,  that  the 

^ iiiov'emeiit  to  the  sooth  is  insignificant.  But  the 
! quantity  of  .'and  moved  is  not  very  great.  When  first 
1 observed  the  effect  of  a stone  gKiyne  run  out  from 
the  lieach  in  collecring  .'and,  I was  astonished  at  the 
ia|jidit.y  of  its  extension  towards  the  emi  of  iliegroyue, 
Ijitt,  I found  its  prooie.ss  soon  became  extremely  slow, 
and  the  reason  is  ohviou.s.  The  quantity  I'ccpiiied  to 
extend  the  accutnuhifioii  is  as  the  cube  of  the  breadth 
of  it.  Thus  if  It  extends  thirty  yards  along  the  lace 
of  the  groyne  tlie  fii'st,  year,  it  will  take  about  seven 
years  toexteiid  ,-1110110-1'  thirty  yards,  aiid  ahout  twenty 
years  for  a third  ihnty  cards,  so  that  a very  moderate 
extension  of  a groyne  will  keep  it  ahead  of  the  sand. 
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Thus  also  with  a breakwater  parallel  with  the  coast, 
of  the  effect  of  which  we  can  now  have  no  doubt, 
though  such  a work  has  not  been  tried.  Its  re.sult 
will  be  to  destroy  the  surf  along  the  beach  from  a 
little  north  of  its  southern  end,  and  consequently  that 
carried  along  from  the  south  end,  where  the  surf  con- 
tinues, will  accumulate  and  form  an  extensive  bank 
south  of  the  southern  end  of  the  breakwater  ; but  il 
the  breakwater  is  constructed  in  seven  fathoms  it 
would  take  probably  some  hundreds  of  years  to  ap- 
proach the  end  of  that  work.  At  the  same  time,  to 
the  north  of  the  work  as  the  surf  would  continue  to 
act  on  the  beach,  while  no  supply  of  sand  would  come 
from  the  southward,  there  would  be  a constant  eating 
into  the  beach,  and  a deep  cutting  would  be  produced 
by  degrees,  unless  the  beach  there  were  protected  by 
stonework. 

But  north  of  Madras  there  is  an  extent  of  bare  sand 
hill,  and  probably  it  would  not  be  worth  while  to 
attempt  to  protect  it,  as  the  land  is  of  no  value.  If, 
however,  the  breakwater  did  not  extend  to  nearly 
opposite  the  northern  end  of  the  town,  so  as  to  pro- 
tect the  whole  of  the  occupied  laud  from  the  surf,  this 
point  would  have  to  be  considered,  and  arrangements 
made  for  the  protection  of  the  beach.  Having  now 
had  thirty  years’  experience  in  this  movement  of  the 
sand,  there  seems  no  room  for  doubt  respecting  its 
operation. 

This  is  the  only  part  of  the  question  that  we  need 
to  investigate  ; all  the  rest  is  as  simple  as  possible. 
It  is  only  to  make  a straight  line,  of  a very  moderate 
section,  with  large  blocks  of  either  concrete  or  blasted 
rock,  whichever  is  cheapest  (and  I have  no  doubt  the 
latter  will  be  found  so),  of  twenty  to  thirty  tons  weight, 
in  order  to  make  the  ir  ost  perfect  harbour  in  India. 
The  rock  can  be  obtained  in  any  quantity  to  the  south 
and  south-west  of  Madras,  a di^tance  of  twelve  or 
fifteen  mile.s;  and  though  there  would  be  considerable 
expense  arising  from  the  frequent  stoppiage  of  the 
deposition,  especially  during  the  south-west  monsoon, 
yet  I am  sure  that  with  an  able  engineer,'competent 
to  plan  the  vessels  and  apparatus  for  the  conveyance 
of  large  blocks,  and  with  the  use  of  large  blasts  of 
10,000  to  20,0001bs.  of  powder,  the  cost  per  ton  will 
be  very  moderate.  But  of  course  all  will  depend 
upon  having  an  engineer  who  has  the  peculiar  talents 
for  organising  such  an  operation,  or  will  make  use  of 
men  who  have  it — such  a man,  for  instance,  as  Mr. 
Fouracres,  formerly  employed  in  the  Godavery  Delta 
Works,  and  now  in  the  Soane  Irrigation,  and  who  has 
introduced  such  admirable  apparatus  for  various  opera- 
tion.s  there,  would  no  doubt  arrange  for  the  execution  j 
of  this  work  at  had'  or  a quarter  of  the  expense  that, 
would  be  incurred  by  an  engineer  without  that  pecu-  I 
liar  talent.  That  this  work  could  be  executed  fm 
£300,000  or  £400,000  I have  no  doubt,  and  the 
interest  of  this  would  be  a charge  of  only  4d.  or  5d.  a 
ton  in  a trade  of  a million  tons. 

4th.  But  the  most  important,  and  the  fundamental 
point  in  this  matter  is  the  absolute  necessity  of  a 
Marine  Department.  How  strange  it  seems  that  this 
should  not  have  been  long  ago  established!  At  length 
an  Agricultural  Department  has  been  organised,  and 
how  could  anything  approaching  to  an  efficient  ma- 
nagement of  that  which  occupies  nine-tenths  of  the 
population  of  India  be  hoped  for  without  a depart- 
ment which  had  nothing  el.se  to  attend  to,  with  a 
man  at  the  head  who  had  the  peculiar  turn  and 
talents  required  for  such  a charge?  And,  surely,  the 
very  same  line  of  argument  that  has  led  to  this  de- 


cision is  equally  applicable  to  the  requirements  of  the 
ocean  traffic  of  India.  It  is  impossible  that  the  sub- 
ject of  harbours,  and  all  connected  with  them,  can  be 
either  properly  understood  or  properly  cared  for, 
wiihout  a man  being  set  apart  for  it  who  shall  have 
nothing  else  to  attend  to,  and  with  a competent  body 
of  subordinates  attached  to  him  This  is  the  grand 
point  which  I would  beg  especially  to  submit  for  the 
consideration  of  this  Society,  as  one  which  assuredly 
falls  within  the  limits  of  its  most  beneficial  self- 
imposed  duties.  * 

I don’t  know  of  anything  more  important  in  which 
they  could  take  the  initiative.  And,  in  connection 
with  this,  I cannot  help  referring  to  the  abolition 
of  the  Indian  navy ; it  seem.s  to  me  to  have 
been,  perhaps,  the  greatest  of  all  the  mistakes 
that  have  been  made  in  our  management  of  India. 
By  what  process  of  reasoning  the  conclusion  was 
arrived  at,  that  the  country  must  be  put  to  the 
enormous  expense  of  pensioning  this  whole  service, 
as  if  it  was  a pest  that  must  he  got  rid  of  at  any  cost, 
is  entirely  beyond  my  imagination.  The  loss  of  such 
a body  of  men,  thoroughly  acclimatised,  content  to 
pass  their  lives  in  the  terrible  climates  of  the  Persian 
Gulf  and  Red  Sea,  thoroughly  acquainted  with  every 
rock  and  sandbank,  every  wind  and  current,  and  every 
tribe  of  men  in  those  seas,  cannot  be  estimated  ; and 
this  would  now  be  found  the  greatest  difficulty  in 
forming  a Marine  Department.  But  if  a search  was 
made,  no  doubt  many  of  those  men  would  be  forth- 
coming, and  would  be  found  quite  fit  for  many  of  the 
requirements  of  such  a depaitment, — though  it  is  a 
fact  that  many  of  the  most  valuable  men  of  that  ser- 
vice are  now  holding,  in  addition  to  the  pensions  paid 
to  get  rid  of  them,  appointments  of  very  great  respon- 
sibility, and  requiring  the  best  qualifications,  and 
these  men  of  course  cannot  be  recovered  and  restored 
to  India. 

The  abolition  of  this  service  would  seem  to  indicate 
such  misapprehension  of  the  importance  of  the  marine 
affairs  of  India  as  to  call  for  the  interposition  of  the 
Society,  as  the  body  most  able  to  press  the  question 
upon  the  consideration  of  the  proper  authorities.  Till 
such  a department  is  established,  nothing  but 
a series  of  neglects  and  mistakes  can  be  expected. 
Local  interests  will  decide  the  question  /or  one  place, 
as  in  the  case  of  Kurrachee,  and  against  another,  as 
in  that  of  Carwar,  without  a real  and  unbiassed  in- 
vestigation, and  neglect  the  claims  of  harbours 
like  those  in  the  Gulf  of  Kutch,  in  which  nohoihj 
is  personnllg  interested.  I don’t  mean  to  say 
that  in  my  judgment  nothing  should  have  been 
done  to  the  harbour  of  Kurrachee,  or  that  everything 
should  be  done  to  that  of  Larwar,  but  this  I say,  that 
in  all  the  discussions  respecting  these  ports,  and  in  the 
entire  ab.sence  of  any  notice  of  the  excellent  harbours 
of  Kattywar,  so  complete  in  themselves,  and  so  per- 
fectly situated  for  the  outlet  of  the  trade  of  the  Pun- 
jab and  Central  Asia,  there  is  shown  a palpable  want 
of  an  independent  tribunal  which  could  take  an  en- 
larged view  of  the  wants  atid  re.sources  of  the  country, 
and  should  be  able  to  decide  according  to  the  require- 
ments of  the  whole  community,  and  not  sacrifice  them 
to  tire  ititerests  of  small  bodies.  The  question  is  not 
what  the  itjterests  even  of  the  vast  body  of  Bombay 
merchants,  native  and  European,  demand,  but  what  is 
'hest  in  these  matters  for  the  population  of  India  and 
England. 

I must  add  some  remarks  on  the  expenditure  re- 
quired for  harbours.  Ten  millions  would  go  a long 
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way  towards  supplying  India  with  extensive  and 
effective  harbour  accommodation,  and  why  should  we 
he  afraid  of  such  an  expenditure  1 The  present  debt 
of  India  is  110  millions,  with  interest  of  five  millions 
a year,  besides  the  railway  charge,  which,  including 
interest  on  cost  of  land  and  debt,  is  now  three  and  a 
half  millions,  representing  in  proportion  a further 
debt  of  eighty  millions,  or,  in  all,  190  millions,  with 
interest  amounting  to  eight  and  a half  millions,  or 
one  shilling  per  head  of  population  per  annum  for 
160  millions.  If,  to  compare  this  with  the  debt  of 
England,  we  allow  for  the  difference  in  the  value  of 
money  threefold,  it  gives  three  shillings  a-head.  The 
interest  of  the  English  debt  is  26  millions,  or  sixteen 
shillings  a head,  five  times  as  great  ; so  that  if  we 
borrowed  money  to  the  extent  of  760  millions  for 
public  works  India  would  be  only  on  a par  with 
England  as  to  debt ; but  with  this  essential  difl'erence 
that  the  capital  would  be  spent,  not  on  wars,  but  on 
remunerative  works,  which  directly  and  indirectly 
would  certainly  return  at  least  twenty  per  cent, 
if  judiciously  expended,  and  so,  instead  of  being 
an  additional  burthen,  it  would  be  an  immense  in- 
crease of  income.  The  demand,  therefore,  for  a few 
millions  for  harbour  improvements  ought  not  to  be 
considered  an  obstacle  to  that  work,  and  the  cost  of  a 
marine  department  is  as  nothing  in  the  question. 

I have  shown  that  the  saving  of  a single  shilling  a 
ton  in  insurance,  port  expenses,  &c.,  even  on  the 
present  small  trade,  would  represent  a capital  of  six 
and  a-half  millions.  My  views,  therefore,  on  this 
subject  lead  me  to  urge  the  following  as  the  leading 
points  in  this  matter  ; — 1st.  The  necessity  for  a 
separate  marine  department,  with  some  person  at  the 
head  of  it  who  is  capable  in  some  measure  of  com- 
prehending this  extensive  subject,  and  would  be 
independent  of  local  biases.  2nd,  That  we  have  to 
provide  not  for  the  present  trade,  but  for  an  enormous 
future  extension  of  it.  3rd.  That  the  expenditure,  both 
in  improving  present  harbours  and  the  construction  of 
new  ones,  ought  to  be  on  a scale  far  beyond  anything 
hitherto  allowed.  4th.  That  the  most  complete  and 
well-planned  system  of  harbours  will  be  utterly 
ineffective  unless  combined  with  cheap  internal  transit, 
and  that  this  can  only  be  efi'ected  by  steamboat  canals. 

In  this  paper  I have  not  touched  upon  the  important 
point  of  harbours  of  refuge,  which  yet  is  an  essential 
part  of  the  subject,  whether  considered  only  with  re- 
ference to  saving  of  life,  or  also  as  a saving  of  money 
in  the  diminution  of  sea  risks,  but  this  would,  of 
course,  come  under  the  consideration  of  a marine 
depfirtment. 


DISCUSSION. 

Captain  Taylor  said  the  question  of  harbours  might  be 
considered  from  three  points  of  view  ; from  the  land  side, 
from  the  sea  side,  and  again,  as  the  civil  engineer  who 
had  to  make  the  harbour  looked  at  it.  In  the  first  place, 
produce  must  he  brought  down  to  the  harbour  ; in  the 
next,  the  ships  must  come  for  it ; and,  in  the  third  place, 
the  harbour  must  he  there  to  accommodate  both.  Begin- 
ning where  Sir  Arthur  Cotton  had  ended,  with  Kurra- 
chee,  it  was  absolutely  necessary  that  something  should 
have  been  done  there.  There  were  two  excellent  har- 
bours in  the  Gulf  of  Cutch,  Poehetra  and  Seraya,  which 
were  to  some  extent  his  own  prolaies,  hut  he  cheerfully 
allowed  that  Kurnuhee  ought  to  have  the  pre-eminence, 
because  it  was  really  the  seaport  of  Scinde  and  the  Piin- 
jaub.  The  ports  in  the  Gulf  of  Cutch  were  first-rate 
natural  harbours,  but  they  belonged  to  a native  state. 


and  that  seemed  to  prevent  their  adoption  and  improve- 
ment by  the  Government.  No  doubt  they  were  the 
natural  outlets  for  the  cotton  of  Kattywar,  and  it  was 
surely  a great  mistake  to  carry  cotton  by  railway  to 
Bombay  for  shipment,  while  the  ports  he  had  referred 
to  were  so  much  more  accessible.  It  was  the  fashion 
to  talk  of  Bombay  as  the  finest  harbour  in  India, 
but  it  was  in  fact  too  large  to  he  safe,  as  was  proved 
by  the  fact  of  innumerable  vessels  being  lost  in  it  during 
a cyclone.  Kurraehee,  though  a small  harbour,  was  per- 
fectly safe,  at  any  rate  when  a vesel  got  inside,  and  as  it 
was  now  being  improved,  probably  larger  vessels  would 
be  able  to  get  in.  No  doubt  dredging  would  have  to  be 
kept  up,  but  that  seemed  a necessity  everywhere.  Mr. 
Eobertson,  a civil  engineer  who  was  sent  out  to  report 
on  the  harbours  of  India  a year  or  two  ago,  spoke  of 
making  a harbour  at  the  extreme  south,  at  the  Paumhan 
Pass,  and  proposed  to  cut  a canal  through  Esmeserum 
Island,  suggesting  that  ships  would  then  he  able  to  lie 
alongside  the  banks  of  the  canal  and  there  discharge, 
their  cargo  ; and  he  said  it  was  rather  remarkable  that  if 
this  scheme  was  carried  out,  the  canal  would  be  the  only 
point  in  the  peninsula  of  India,  not  excepting  Bombay, 
where  a large  vessel  would  be  able  to  land  and  discharge 
her  cargo  without  the  intervention  of  cargo-boats.  He 
(Captain  Taylor)  could  only  say,  the  more  shame  for 
Bombay  ; she  assumed  to  be  the  commercial  capital  of 
India,  and  yet  allowed  her  harbour  to  remain  almost  as 
nature  made  it.  Sir  Arthur  said  it  could  he  rendered 
more  safe  by  reducing  the  area  by  means  of  breakwaters, 
and  this  was  no  doubt  correct.  In  fact,  the  best  parts 
of  the  harbour  had  not  been  utilised.  Coming  down 
the  coast  to  Carwar,  it  was  another  of  his  children,  he 
might  almost  say,  as  he  surveyed  it  and  brought  it  into 
notice,  and  he  quite  agreed  with  Sir  Arthur  that  it  was 
a mistake  to  transfer  it  from  Madras  to  Bombay.  Of 
course  at  that  time  the  Suez  Canal  could  not  have  been 
anticipated  (although  a brother  officer  of  his  in  the 
Indian  navy  did  predict  it  fifteen  years  ago),  but  apart 
from  this  consideration,  Carwar  should  have  remained 
attached  to  Madras,  which  wanted  a port,  and  would 
have  done  everything  for  it ; hut  being  transferred  to 
Bombay  the  merchants  there  could  not  see  how  their 
interests  would  he  furthered  by  anything  done  at 
Carwar;  so  there  were  continual  squabbles  going  on, 
and  the  Carwar  railways  still  remained  in  abeyance. 
He  need  not  refer  to  Goa,  or  any  Portuguese  ports  in 
India,  because  their  best  port  was  not  equal  to  Carwar. 
Beypore  had  not  been  mentioned  by  Sir  Arthur,  hut 
it  was  one  of  the  greatest  mistakes  w'hich  had  been 
made.  There  was  a railway  from  Madras  to  it,  but 
it  was  a wretched  little  place,  and  money  never 
ought  to  have  been  spent  upon  it.  It  was  well 
said  that  the  railway  began  in  a boat  at  Madras 
and  ended  in  a canoe  at  Beypore ; and  as  to 
getting  any  traffic  there  it  was  absurd.  Next  came 
Ponany,  and  there  it  was  simply  an  engineering  ques- 
tion. No  doubt  there  was  a remarkable  saddle  in  the 
hills,  abreast  of  it,  and  something  might  be  done,  hut 
he  should  not  like  to  recommend  a breakwater  there. 
Next  came  Colachul,  in  the  Travancore  State,  where, 
again,  was  the  drawback  of  its  being  in  a native  Princi- 
pality, and  therefore  the  Indian  Government  could  not 
deal  with  it,  otherwise  it  would  be  a very  valuable  place 
as  a port,  and  a good  deal  might  he  made  of  it.  He  had 
pointed  that  out  to  Mr.  Ballard,  the  British  Eesident  in 
Travancore,  and  since  then  some  British  ships  had  gone 
there,  and,  it  was  said,  they  sailed  amongst  the  rocks 
and  anchored  to  leeward  in  perfect  safety  ; but,  unfor- 
tunately, the  place  had  never  been  surveyed,  and  cap- 
tains had  to  depend  entirely  upon  native  pilots.  T his 
was  spoken  of  by  Sir  Arthur  as  Cape  Comorin,  though 
it  was  about  twenty  miles  to  the  west.  Cape  Comorin 
was  the  most  southern  point  in  India,  and  Colachul  was 
about  twenty  miles  to  the  west.  With  repaid  to  relative 
distances  of  places  on  the  coast  from  Aden,  in  laying 
down  tracks  for  vessels  he  found  there  was  very 
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little  difFerenoe  between  Oape  Comorin  and  Bombay, 
in  the  time  occupied  in  reaching  A ten.  Cape  Comorin 
might  be,  perhaps,  500  miles  nearer,  but  taking  the 
average  direction  of  the  south  west  monsoon  on  that 
coast  it  made  very  little  difference  whether  you  started 
from  Comorin  or  Bomoay  in  an  or  lin  iry  vessel,  certainly 
not  more  than  a day  or  a day  and  a-half  at  the  outside, 
and  against  that  must  he  placed  the  transit  of  produce 
down  to  C ipe  Comorin  for  shipinent.  With  regar.l  to 
the  Paurnban  Pass,  that  was  a proposal  of  Sir  Arthur’s 
own  many  years  ago.  Mr.  Robertson  proposed  to  cut  a 
canal  through  the  island  of  Rameserum,  while  Sir 
Jame-i  Elphmstone  wanted  to  out  through  Point  Rimen, 
a little  shirp  point  which  jutted  out  from  India  towards 
Ceylon,  and  this  proposal  he  should  adopt,  because  if  a 
canal  were  cut  through  it  there  would  be  a beautiful 
harbour  ready  on  the  south  side.  This  was  allowed 
by  Mr.  R )bertson  in  his  report,  and  if  ships  we'e 
brought  alongside  the  canal  S(;  as  to  disch  irge  their 
cargo  at  the  quay,  it  would  be  dischargeil  on  the 
main  land  of  India  itself,  whereas,  if  Mr.  Robertson’s 
canal  were  cut  through  Rameserum  IsLind,  it  would 
be  twelve  miles  away  from  India ; he  should,  there- 
fore, always  give  his  voice  in  favour  of  Sir  James 
Elphinstone’s  plan  of  cutting  through  Point  Ramen, 
which  opened  into  a very  excellent  harbour  on  the 
south  side.  There  was  another  point  to  be  con- 
sidered, that  the  harbour  on  the  south  side  was  to  the 
windward  of  Adam’s  Bridge,  a ch  lin  of  rocks  and  sand 
which  ran  across  from  India  to  Ceylon.  Now  Madras 
was  to  th-  leewird  of  it,  and  if  you  left  Bladras  you 
must  either  go  through  the  Paurnban  channel,  or  else 
make  the  whole  circuit  of  Ceylon.  This  port  being  to 
the  windward  of  Adam’s  Bridge  was  a gn  a";  advantage, 
as  the  ship  could  start  at  once  on  her  homeward  voyage, 
as  she  would  from  Ma  Iras.  She  would  have  to  pay  canal 
dues  for  going  through  the  canal,  but  if  she  passed  round 
Ceylon  she  had  to  pay  the  pen  ilty  of  passing  through 
the  monsoon,  and  the  consequent  wear  and  tear  would 
perhaps  more  than  counterbalance  the  saving  of  dues. 
At  Mulras  it  was  a moot  point  whether  a breakwater  or 
an  enclosed  harbour  would  be  best,  but  that  he  thought 
might  be  safely  left  to  the  decision  of  Government. 
The  harbour  of  Ooconada  (or  Coringa)  was  very 
muddy,  but  the  mud  constituted  its  protection,  just  as  ^ 
it  protected  the  ports  of  Narrakul  and  Alipee,  and 
it  was  extraordinary  how  in  a gile  of  wind  the  mud 
was  stirre  1 up  like  treacle,  so  that  by  the  lead  you  could 
harPiy  tell  where  the  mu  1 began  anil  the  water  ended, 
it  was  so  thick.  It  was  always  safe,  though  the  port  was 
constantly  moving  to  the  north,  in  consequence  of  the 
silt  from  the  Godavery  meeting  the  ocean  current,  which 
at  the  time  of  year  when  the  greatest  quantity  came 
down,  set  to  the  north.  Cuttack,  or  False  Point,  was  pre- 
cisely similar,  and  very  little  could  be  done  in  an  engi- 
neering way,  either  at  Ooconada  or  Cuttack,  and  in  con- 
sequence of  the  mud  he  had  referred  to,  the  cargoes 
would  always  hive  to  be  taken  off  in  boats.  He  entirely 
agre-d  t lat  mistakes  bad  been  made  in  the  matter  of 
railways,  by  encouraging  them  to  the  exclusion  of 
canals,  which  would  in  many  instances  have  been 
bett-r  adapted  to  the  wants  of  the  country.  With 
regard  to  Kurrachee,  there  was  water  communication  all 
down  the  Indus,  coming  within  three  miles  of  Kur- 
rachee, so  that  if  this  short  distance  were  got  over 
there  would  be  free  water  communication  between  the 
harbour  and  the  whole  delta  of  the  Indus.  He 
thought  there  was  no  doubt,  therefore,  that  the  outlay 
required  for  this  purpose  would  be  repaid.  At  present 
the  river  boats  had  to  face  the  open  sea  before 
they  could  get  to  Kurrachee.  He  had  seen  a plan 
for  a railway  to  run  right  down  the  west  coast 
from  B )inbay  to  Cape  Comorin,  and  then  up  the 
east  coast  to  Calcutta.  Considering  that  such  a route 
would  have  to  cross  a river  about  as  large  as  the  Thames 
about  evury  ten  miles,  he  thought  that  if  there  were 
enthusiasts  about  canals,  there  were  also  remarkable  en- 


thusiasts about  railroads ! As  Sir  Arthur  had  stated, 
natureh  id  provided  water  communication  three-fourths  of 
the  way  from  Bo  ubay  to  Cape  Comorin,  and  he  thought 
an  enlightened  Government  might  easily  find  a way  to 
complete  the  distance,  and  the  same  from  Cape  Comorin 
to  Calcutta.  It  only  required  a few  short  spaces  to  be 
cut  here  aud  there,  and  then  the  communication  would 
be  completed.  But  there  was  another  question  still. 
Who  wanted  the  harbours  ? Whilst  endeavouring  to 
excite  interest  in  the  harbour  of  M idras  he  spoke 
to  some  shipowners  here  on  the  subject;  but  he  ascer- 
tained, indirectly,  from  one  of  the  largest  shipowners, 
that  if  there  were  to  be  port  dues,  however  trifling,  the 
shipowners  did  not  want  harbours,  because  they  insured 
their  ships.  The  shipowner  was  different  from  the 
owner  of  the  cargo,  and  the  latter  had  to  provide  for 
landing  it,  so  that  shipowners  did  not  want  harbours. 
No  doubt  sailors  wanted  harbours,  although,  iu  the 
Naufionl  Magazine  of  last  month,  he  read  an  article  argu- 
ing that  if  harbours  were  improved,  and  ships  made  so 
safe  that  there  would  be  very  little  risk  of  loss,  seamen 
would  lose  their  plui-k,  and  there  would  be  no  more 
bold  British  seamen  left!  Merchants  also  would  be  glad 
of  harbour  accommodation,  because  they  liked  to  get  their 
goods  away  as  cheaply  as  possible,  but  unless  the  goods 
could  be  brought  down  cheaply  to  the  harbour,  they 
would  not  be  used  after  all. 

Mr.  Andrew  Cassels  thought  that  Bombay  had  been 
rather  hardly  treated,  both  by  Sir  Arthur  Cotton  and 
Captain  Taylor.  He  had  lived  there  a good  many  years, 
and  had  a good  deal  to  do  with  trade  there,  bat  had  cer- 
tainly not  been  aware  of  its  being  so  d angerous  a port  as 
was  now  represented.  No  doubt  accidents  had  occurred 
there  from  cyclones,  but  a great  deal  more  damage  had 
been  done  at  Cailcutt  i,  far  away  from  the  sea,  from  the 
same  cause.  Bombay  had  become  the  centre  of  an  enor- 
mous tr-(de,  and  it  hardly  would  have  been  so  if  the  har- 
bour had  been  so  dangerous  as  Captain  Taylor  had 
, described.  Again,  Sir  Arthur  Cotton  seemed  to  think 
; that  Bombay  was  jealous  of  Carwar,  and  that  it  was  a 
, mistake  on  the  part  of  the  M idras  Government  to  hand 
: over  that  port  to  Bombay.  He  could  assure  that  meet- 
! ing  that  in  the  minds  of  the  Bombay  merchants  there 
was  not  a particle  of  such  poor  jealousy  ; but  they  said 
this — make  it  what  you  please,  Carwar  will  never  be 
anything  but  a subordinate  port  to  Bombay.  The 
greatest  market  was  the  one  which  would  always 
draw  cotton  from  all  parts  of  the  country.  From 
^ Bombay  there  were  steamers  starting  continually  for 
I England,  the  Continent,  Russia,  and  all  parts  of 
the  world,  and  the  same  facilities  could  hardly  he 
expected  at  Carwar,  in  fact,  at  the  present  time,  cot- 
ton was  being  carried  from  the  neighbourhood  of 
Madras  to  Bombay,  instead  of  being  shipped  at 
Madras  itself,  because  the  owners  believed  that  at  the 
larger  market  they  would  have  a better  chance  of 
getting  a good  price  for  their  produce.  Kurrachee 
had  been  spoken  of  rather  slightingly,  and  he  con- 
fessed that  until  the  last  few  days  he  had  held  much 
the  same  opinion,  and  thought  a great  deal  of  money 
had  been  thrown  into  the  s6a  there.  But  very  recently 
he  had  met  with  a Bombay  merchant,  lately  returned 
from  that  district,  who  told  him  that  the  works  at 
Kurrachee  had  been  admirably  well  executed,  and 
that  it  had  really  become  a promising  port.  He 
thought  such  evidence  could  not  he  slighted.  He  had 
followed  Sir  Arthur  with  the  greatest  interest  in  his 
paper,  and  had  learnt  a great  deal  from  it,  and 
thoroughly  agreed  with  him  that  India  required  a 
marine  department.  He  believed  that  if  half  a million 
a year,  for  ten  years,  were  spent  on  the  harbours  of 
India,  it  would  be  money  well  laid  out,  and  that  the 
dues,  in  one  shape  or  another,  would  go  very  far  to- 
wards paying  the  interest  on  any  outlay  of  that  kind. 
Although  Bombay  had  no  canals  to  bring  produce  to 
it,  yet  the  railways  converged  there  from  all  parts, 
and,  as  far  as  he  knew,  it  was  one  of  the  finest  ports 
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in  the  world — one-  of  the  finest  situations  for  trade, 
and  he  should  be  very  much  surprised  if  it  did  not 
become,  in  a still  greater  degree  than  it  was  at  pre- 
sent, the  commercial  capital  of  India. 

Mr.  Hale  said  it  seemed  evident  from  the  paper  that 
certain  material  wants  of  India  were  much  neglected.  But 
unless  it  were  known  what  proportion  of  the  insurance 
was  due  to  the  dangers  of  the  harbours  themselves,  it 
was  impossible  to  speculate  as  to  whether  the  outlay  for 
improving  them  would  be  at  all  recouped  by  a reduc- 
tion in  insurances. 

Mr.  Saunders  desired  to  hear  his  testimony  to  the 
importance  of  the  concluding  portion  of  the  paper, 
referring  to  the  loss  of  the  Indian  marine  service.  When 
India  was  transferred  to  the  Crown,  it  was  thought  that 
one  Admiralty  was  enough  for  one  empire,  but  it  must 
have  been  forgotten  that  the  duties  of  the  hydrographic 
office  of  the  Admiralty  especially  related  to  the  supplying 
of  surveys  and  charts  for  the  use  of  the  Imperial  navy, 
and  that  it  was  quite  useless  to  expect  any  attention 
to  be  paid  to  the  necessities  of  India.  What  had 
occurred  since  was  amply  sufficient  to  show  that  the 
Admiralty  organisation  was  totally  inadequate  for  the 
purpose.  Its  objects  were  too  wide,  and  its  immediate 
purposes  too  specific  to  admit  of  its  giving  to  India  the 
special  attention  which  its  great  importance  demanded. 
The  interests  of  200  millions  of  people,  with  something 
like  600  harbours,  on  which  depended  an  immense  mari- 
time trade,  deserved  special  attention  from  its  own 
Government.  It  had  been  found  in  the  case  of  our 
colonies,  that  especial  marine  surveying  officers  had  to 
he  appointed  to  meet  their  wants,  the  Admiralty  not  by 
any  means  meeting  them.  Since  India  came  under  the 
government  of  the  Crown  an  organisation  of  periodical 
steamers  had  been  introduced  between  India  and 
Europe,  bringing  the  produce  of  an  immense  country, 
reaching  from  Bagdad  on  the  one  side  to  the  China 
seas  on  the  other,  and  the  interest  of  such  a commerce 
as  that,  developing  so  rapidly  as  it  did,  demanded  that 
more  attention  should  be  paid  to  the  harbours  than  ever 
was  paid  by  the  old  Court  of  Directors.  Instead  of  that, 
no  attention  whatever  was  paid  to  the  subject,  notwith- 
standing it  was  so  important  in  the  interests  of  human 
life,  which  could  not  be  covered  entirely  by  insurance, 
without  reference  to  commercial  considerations.  On  the 
western  coast  it  constantly  occurred  that  vessels  were 
lost  off  the  ports,  simply  because  there  were  no  lights  to 
enable  them  to  make  the  port  in  a storm  ; and  not  long 
ago  the  newspapers  contained  a lamentable  account  of 
the  loss  of  a large  ship  within  about  twelve  miles  of  a 
port  quite  sufficient  for  her  protection  if  she  could  only 
have  made  it,  but  there  were  no  lights  by  which  she 
could  direct  her  course,  and  consequently  she  foundered. 
There  was  one  difficulty  about  the  case — that  it  was  not 
a subject  which  landsmen  could  be  expected  to  take  very 
great  interest  in  ; and  when  it  was  last  pressed  upon 
the  government  of  India,  it  was  met  by  the  ap- 
pointment of  a marine  secretary,  but  all  he  could  do 
was  to  register  what  occurred,  and  he  had  no  power  to 
do  anything ; no  staff,  nor  any  means  of  carrying  out 
anything  he  desired.  It  was  of  the  utmost  importance 
that  a surveying  service  should  be  instituted,  and  that 
careful  registers  should  be  made  of  the  movements  taking 
place  on  the  coast  of  India,  and  this  would  afford  abun- 
dant employment  for  the  marine  service  if  it  were  esta- 
blished on  a thoroughly  efficient  scale.  He  hoped, 
therefore,  that  the  Society  would  take  the  matter  up  and 
press  it  on  to  a settlement.  He  was  afraid  they  would 
have  no  harbours  without  capital,  and  it  seemed  to  him 
that  the  relation  of  capital  to  this  subject  had  hardly 
received  sufficient  attention,  except  at  the  hands  of  Mr. 
Cassels.  The  experience  of  the  Government  with  regard 
to  the  construction  of  harbours  had  been  rather  unfor- 
tunate in  consequence  of  neglecting  this  consideration. 
They  set  to  work  to  foVm  a port,  which  they  dignified  by 
the  name  of  Port  Canning ; a railway  was  made  to  it, 


and  it  was  expected  to  he  a great  success,  but  at  last  it 
had  to  be  definitely  closed.  The  merchants  of  Calcutta 
remained  where  their  capital  was  invested  in  ware- 
houses and  counting-houses,  and  would  not  abandon 
them  in  favour  even  of  Mutlah,  and  the  same  occurred 
in  other  parts  of  the  world.  Table  Bay  was  one 
of  the  worst  harbours  that  could  be  imagined, 
and  a little  further  to  the  northward  there  was 
a magnificent  harbour,  capable  of  accommodating 
all  the  fleets  of  the  world.  One  would  have  thought 
that  means  would  have  been  taken  to  promote  the  de- 
velopment of  that  harbour  ; but  the  merchants  of  the 
Cape  were  settled  at  Table  Bay,  where  they  had  their 
warehouses  and  capital  invested,  and  they  all  set  their 
faces  against  this  fine  harbour  to  the  northward,  because 
they  could  not  put  their  property  on  trucks  and  move 
it ; so  it  was  at  Bombay.  So  long  as  the  capital  was  con- 
centrated there  it  would  exercise  a preponderating  in- 
fluence on  the  trade  of  the  whole  region  surrounding  it, 
and  he  was  not  at  all  surprised  to  hear  that  it  drew  a 
large  amount  of  traffic,  even  from  Madras.  It  had  been 
said  that  some  mistake  had  been  made  in  the  selection  of 
Carwar  as  a port  for  the  outlet  of  cotton,  and  there  were 
mercantile  interests  at  a place  called  Coomptah  that 
did  not  at  all  approve  of  the  movement  of  trade  to 
Carwar.  These  things  must  be  considered  whenever 
the  question  of  investment  of  Government  funds  arose. 
With  regard  to  the  Paumban  Pass,  it  seemed  a remark- 
able way  of  setting  to  work  with  reference  to  a gigantic 
operation  like  the  improvement  of  harbours,  instead 
of  having  a regular  service,  giving  information  of 
thq  changes  taking  place  on  the  shores,  and  so  having 
a foundation  upon  which  to  act,  to  send  out  a civil 
engineer  to  spend  two  years  running  up  and  down, 
confessedly  without  time  to  give  that  attention  to  each 
local  interest  which  it  demanded.  It  must  be  remem- 
bered that  there  were  other  great  questions  involved 
besides  that  of  keeping  out  the  sea.  There  was  the 
question  of  how  the  ship  was  to  get  in  and  out,  and 
these  involved  nautical  considerations,  and  it  seemed  to 
him  that  to  propose  any  operation  of  this  kind  without 
making  nautical  men  responsible  in  the  first  place  for 
what  was  wanted,  and  then  leaving  a civil  engineer  to 
execute  it,  was  a very  grave  omission. 

Sir  Arthur  Cotton,  in  reply,  said  the  figures  he  had 
given  were  only  a rough  calculation  to  give  an  idea  of 
what  it  might  be  worth  while  to  spend  on  the  improve- 
ment of  a harbour.  If  the  rate  of  insurance  turned  at 
all  upon  the  dangers  of  the  Indian  Ocean  and  the  sands 
in  the  Hooghly,  it  would  be  worth  while  to  improve  the 
harbour  in  order  to  reduce  the  rate  of  insurance.  He 
had  had  some  curious  experience  himself  of  Indian  har- 
bours. For  instance,  once  he  was  running  into  the 
mouth  of  the  harbour  at  Bombay,  when  the  vessel  missed 
the  mouth  of  the  harbour,  had  to  turn  round,  and  with 
an  iron  bound  coast  under  their  lee  they  had  to  pass 
through  the  first  burst  of  the  south-western  monsoon — 
a more  awful  night  he  never  passed.  On  another  occa- 
sion, when  entering  the  Madras  Harbour,  he  could  not 
make  the  captain  believe  the  terrific  rate  at  which  the 
current  was  running ; they  missed  the  harbour  by  three 
miles,  and  were  no  less  than  18  days  getting  in,  the 
whole  of  the  time  being  exposed  t®  the  force  of  the  north- 
east monsoon.  Again,  when  running  into  the  harbour 
of  Coconada,  the  captain,  an  experienced  officer, 
said  he  knew  perfectly  well  there  was  a hurricane  in  a 
certain  direction,  but  they  had  the  land  under  their  lee, 
and  there  was  no  harbour  of  refuge  within  200  or  300 
miles,  and  he  had  to  run  right  through  the  heart  of  the 
hurricane  rather  than  go  ashore.  Once  more,  in  going 
to  the  mouth  of  the  harbour  at  R-angoon,  they  were  run 
up  high  and  dry  on  the  middle  sand,  the  ship  lay  over 
right  on  her  side,  and  it  was  a narrow  escape  that  all  on 
board  were  not  lost.  Having  had  such  practical  experi- 
ence of  the  harbours  of  India,  he  had  been  led  to  attend 
to  the  subject  wherever  he  had  been  engineering  on 
shore,  and  he  quite  agreed  with  Captain  Taylor  that 
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there  were  three  points  to  he  considered  at  every  har- 
bour— the  land  side,  the  sea  side,  and  the  liarbour  itself. 
It  was  impossible  that  these  matters  could  be  fully  and 
fairly  discussed  until  there  was  an  independent  depart- 
ment with  nothing  else  to  attend  to,  which  could  investi- 
gate the  whole  question,  and  bring  their  skill  to  hear 
upon  it  independent  of  any  personal  or  local  bias. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Sir 
Arthur  Cotton,  said  no  onecould  have  been  better  qualified 
to  bring  this  important  matter  before  them,  and  they  must 
all  agree  with  many  of  the  propositions  which  he  put 
forward.  In  the  first  place,  it  was  of  immense  import- 
ance that  a department  should  he  established  for  the 
study  of  everything  connected  with  harbour  accommo- 
dation. He  was  not  aware  of  the  reasons  which  led  the 
Government  to  abolish  the  Indian  navy,  but  if  what  Mr. 
Saunders  said  was  true,  that  nothing  was  being  done  in 
the  direction  of  surveys  since  the  abolition,  it  seemed  a 
very  serious  responsibility  to  rest  upon  the  Government 
of  India.  The  next  proposition  was  equally  important, 
that  the  question  of  harbour  accommodation  was  inse- 
parable from  that  of  internal  transit.  If  a harbour  was 
not  the  natural  outlet  of  a large  tract  of  productive 
country,  it  was  simply  wasting  money  to  attempt  to 
improve  it,  whereas  a large  expenditure  might  be  wisely 
incurred,  even  on  an  indifferent  harbour,  which  was  the 
outlet  to  a large  district.  Following  out  the  idea,  Sir  Arthur 
had  recommended  the  for  matio  n of  aharbour  at  the  southern 
point  of  India,  and  if  it  would  have  the  qualities  he  stated 
it  was  a very  important  matter,  and  well  worthy  the  con- 
sideration of  the  Government.  No  doubt  it  ought  to  be 
connected  with  water  carriage  with  all  the  rest  of  India, 
and  in  that  case  the  whole  produce  would  come  in  that 
direction,  and  would  find  a speedy  road  home  by  way  of 
Aden  and  the  Suez  Canal.  Three  persons  had  been 
spoken  of  connected  with  the  harbours,  namely,  the 
sailor,  the  landsman,  and  the  harbour  engineer.  It  ap- 
peared to  him  that  there  was  a fourth  also  to  be  con- 
sulted equally  important,  namely,  the  Chancellor  of  the 
Exchequer.  Whilst  condemning  the  harbours  of  Cal- 
cutta, Madras,  and  Bombay,  Sir  Arthur  was  bound  to 
admit  that  they  all  were  places  to  which  trade  would 
find  its  way,  and  that  something  should  be  done  to  im- 
prove them;  but,  with  regard  to  the  Madras  break- 
water, he  believed  Mr.  Eobertson  put  the  expenses  at 
a million  and  a quarter,  which  was  a very  serious  sum, 
especially  as  Captain  Taylor  stated,  in  one  of  his 
reports,  that  he  believed  that  no  breakwater  would 
be  of  any  use. 

Captain  Taylor  said  the  evidence  taken  on  the  subject 
showed  that  when  sailors  were  asked  about  it,  they  said 
that  they  would  rather  be  outside  the  breakwater 
than  in. 

The  Chairman  said  this  showed  how  careful  the 
Government  must  be  in  expending  money  on  this  class 
of  works,  on  which  there  were  so  many  diverse  opinions. 
Again,  with  regard  to  the  Paumban  channel,  there  were 
three  or  four  different  routes  recommended,  and  great 
care  must  be  taken  not  to  spend  public  money  in  any 
one  but  the  best,  though  it  was  evident  that  an  immense 
saving  of  time  and  distance  would  be  secured  by  such  a 
channel.  With  regard  to  the  Kurrachee  harbour, 
according  to  a report  dated  March,  1873,  by  Mr.  Parkes, 
the  engineer  superintending  the  works,  it  had  cost  up  to 
the  present  time  £480,000,  and  the  depth  of  water  at  the 
entrance  was  20  feet  at  low  water,  and  he  was  confident 
that  that  depth  would  be  maintained.  There  was  25 
feet  at  half  tide,  26^  at  high  water,  and  28^  at  high  water 
spring  tide.  He  also  stated  that  it  would  be  always 
open  from  November  to  June  inclusive.  It  would  adniit 
large  troop  ships,  and  this  w'as  an  important  co7isidera- 
tion  with  regard  to  the  defence  of  the  northern  frontier. 
As  had  been  mentioned,  with  some  harbours  there  was 
this  difficulty,  that  they  belonged  to  native  States,  and, 
therefore,  the  Indian  Government  could  not  very  well 
deal  with  them,  and  he  thought,  therefore,  that,  practi- 


cally, the  duty  of  the  English  Government  was  to  do 
what  it  could  to  improve  the  harbours  already  ex- 
isting. 

The  vote  of  thanks  having  been  carried  unanimously, 
Mr.  Cassels  proposed  a similar  compliment  to  the  Chair- 
man, which  was  seconded  by  General  Vaughan,  and 
carried  unanimously. 


TWENTY-THIRD  ORDINARY  MEETING. 

Wednesday,  May  21st,  1873;  Admiral  the  Right 
Hon.  Lord  Claeencb  Paget,  K.C.B.,  Member  of 
Council,  in  the  chair. 

The  following  Candidates  were  proposed  for 
election  as  Members  of  the  Society  : — 

Banner,  Edward  Gregson,  11,  Billiter-square,  E.C. 
Cousins,  Walter  Cornelius  Arthur,  11,  Lawson-street, 
Great  Dover-street,  S.E. 

He  Losada,  Don  Norherto  Rodriguez,  K.C.I.C.,  105, 
Regent-street,  W. 

Elmslie,  E.  W.,  6,  Great  Winchester-street-buiidings, 
E.C. 

Lewis,  William  Thomas,  Bute  Mineral  Estate- office, 
Aherdare. 

Lloyd,  Wilson,  Darlaston. 

McClelland,  Andrew  S.,  J.P.,  140,  St.  Vincent-street, 
Glasgow. 

Mann,  Colonel  R.  I.,  R.E.,  of  Jamaica,  care  of  Messrs, 
Cox  and  Co.,  Craig’s-court,  S.W. 

Milne,  Samuel,  Burton  Joyce,  near  Nottingham. 
Morrison,  Henry  M,,  Longsight,  Manchester. 

Norfolk,  Richard,  Beverley,  Yorkshire. 

Taylor,  Rev.  J.  W.  A.,  Headington,  near  Oxford. 
Wedgwood,  Joseph  James,  19,  St.  George’s-terrace, 
Queen’s-gate,  S.W. 

White,  Timothy,  Charlotte-street,  Blackfriars,  S.E. 

The  followurg  Candidates  were  balloted  for  and 
duly  elected  Members  of  the  Society  : — 

Baker,  William,  46,  High-street,  Sheffield. 

Dick,  Alexander,  110,  Cannon-street,  E.C. 

Turner,  Walter  James,  C.E.,  Town-hall- cliamhers,  New 
Market-street,  Bradford. 

Watts,  Joseph,  Fulshaw-park,  Wilmslow,  Cheshire. 
Whiteman,  R.  H.,  M.D.,  Hotham-house,  Putney. 

The  paper  read  was— 

ON  SOME  RECENT  PROCESSES  FOR  THE 
MANUFACTURE  OF  GAS  FOR  ILLUMI- 
NATING PURPOSES. 

By  T.  Wills,  F.C.S. 

During  the  last  two  years  various  causes  have 
combined  to  make  the  time  a very  favourable  one 
for  the  mtroduction  of  new  schemes  for  the  manu- 
facture of  gas.  Amongst  these  causes  the  following- 
may  he  mentioned; — First,  the  fear  (although  to  a 
great  extent  perhaps  groundless,  yet,  nevertheless, 
frequently  expressed)  that  our  supply  of  coal  will  ho 
gradually  lessening,  and  that,  at  no  very  distant 
date,  it  will  become  so  curtailed  as  to  increase  its 
value  to  a formidable  extent ; second,  the  ten- 
dency of  the  coal  market  to  push  the  pn-ice  of  coal 
npi,  to  an  extent  out  of  all  proportion  to  the  neces- 
sity, has  also  created  uneasiness ; and  third, 
partly  in  consequcnco  of  this,  althorigh  it  must 
also  he  said,  partly  on  account  of  a wide-sp^read 
susp^icion  of  mismanagement,  gas  coinp^anies  have 
avowedly  lately  been  occupjying  an  exceedingly 
difhcirlt  p30sition  (a  poosition  immediately  recog- 
nised and  very  soon  taken  advantage  of  by  their 
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employes),  •vvitli  no  great  prospect  which  could 
inspire  hope  for  the  future.  Again,  the  great  pros- 
perity of  the  country,  and  the  free  circulation  of 
money,  coupled  with  a conijsaratively  small 
number  of  safe  and  lucrative  investments,  have 
to  a great  degree  been  the  motive  power  of  many 
schemes,  which,  without  their  aid,  would  have  had 
considerable  difficulty  in  fighting  their  way  into 
public  notice.  There  is  one  other  cause  lending 
its  tendency  in  this  direction,  which,  though 
perhaps  only  entertained  by  a few,  is  yet  continu- 
ally growing  in  importance,  and  that  is  the  belief 
that  the  present  mode  of  gas  manufacture  is 
wasteful  and  unscientific,  and  only  at  the  best  a 
poor  method  of  obtaining  the  desired  result.  To 
those  who  have  not  realised  this  fact,  it  is  only 
necessary  to  point  to  the  very  small  amount  of  the 
hydrogen  and  carbon  contained  in  the  coal  which 
find  then-  way  into  the  gas  ; to  the  large  number 
of  bye-products  obtained  in  the  process — bye-pro- 
ducts  which,  it  must  be  remembered,  although 
themselves  valuable,  and  daily  increasing  in  value, 
are  produced  and  disposed  of  only  because  at 
present  it  is  impossible  to  prevent  their  formation, 
and  which  should  consequently  occupy  quite  a 
secondary  position ; and  to  the  existing  imper- 
fections in  the  apparatus  used  in  the  purification, 
storage,  and  distribution  of  the  principal  product. 

The  XDresent  paper  takes  into  consideration  two 
or  three  of  the  most  important  of  these  new  pro- 
cesses. It  is  intended  to  examine  them  by  the 
light  of  scientific  facts,  and  to  say  very  httle 
about  the  commercial  merits  or  demerits  of  any 
particular  scheme  or  schemes,  although  it  cannot 
be  overlooked  that  the  one  has  a very  important 
bearing  upon  the  other.  To  do  even  this  satis- 
factorily, it  will  be  necessary  to  review  briefly 
the  chemical  and  physical  laws  which  are  called 
into  operation  in  the  manufacture  of  gas,  and  also 
to  give  a short  description  of  the  apparatus  at  pre- 
sent employed  for  this  jjtu’pose. 

The  organic  origin  of  coal  is,  at  this  time,  an 
undisputed  fact  ; and  we  recognise,  in  the  black 
carbonaceous  mineral,  the  decayed  and  partially 
decomposed  remains  of  a luxurious  tropical  vege- 
tation, a vegetation  as  far  excelling,  in  extent  and 
rapidity  of  growth,  the  present  growth  of  the 
tropics,  as  that  does  the  more  moderate  growth 
of  the  temperate  regions.  This  being  so,  in 
order  to  arrive  at  a correct  knowledge  of  the  na- 
ture and  constitution  of  coal,  we  must  go  back  to 
the  stems,  tissues,  and  foliage  of  the  plants  and 
trees,  the  growth  and  death  of  which  has  given 
us  our  coal  measures. 

The  number  of  elements  entering  into  the  con- 
stitution of  such  vegetation  is  exceedingly  limited — 
at  the  most  four — yet  the  arrangement  of  these  foiu' 
is  so  complex  that  it  is  at  times  impossible  to  per- 
ceive in  what  manner  they  are  united.  This  com- 
plexity of  arrangement  is  peculiar  to  organic  com- 
pounds, and  as  a rule  stamps  them  as  being  the 
product  of  some  vital  energy  or  force. 

Woody  fibre,  viz.,  that  part  of  the  pilant  or  tree 
which  gives  to  it  its  form  and  shape,  we  know  con- 
tains tlie  elements  carbon,  hydrogen,  and  oxygen, 
and  we  also  linowtho  amount  of  each  which  enters 
into  its  constitution,  but  the  exact  manner  in  which 
the  three  are  united  to  each  other  is  unknown. 
Now,  when  any  complex  organic  body  is  left  to 
itself  to  decay,  in  other  words,  to  become  oxidised, 
the  tendency  is  for  it  to  resolve  itself  into  simider 


compounds ; and  if  the  decomposition  goes  on  to 
completion,  the  carbon  and  hydrogen  will  each 
unite  with  oxygen,  to  form  the  most  stable  com- 
poimd  which  they  possibly  can  with  that  body, 
viz.,  in  the  case  of  carbon,  carbonic  acid  (C  O2), 
and  of  hydrogen,  water  (HjO).  If  the  fermenta- 
tion or  decay  be  arrested  at  some  intermediate 
stage,  then  compounds  will  be  formed  less  com- 
pheated  than  the  original  woody  fibre,  but  still 
more  or  less  removed  from  the  final  result,  accord- 
ing to  the  stage  at  which  the  action  was  stopped. 
The  decomposition  of  this  woodyfibre  has  proceeded 
to  a considerable  extent  in  coal,  a portion  of  the 
carbon  and  a large  portion  of  the  hydrogen  having 
gone  off  in  the  form  of  marsh  gas  (fire-damp),  and 
a further  portion  of  carbon,  together  with  the 
oxygen,  as  carbonic  acid,  while  a third  portion  of 
carbon  has  been  separated  in  its  elementary  state. 
We  are  able  to  trace  this  action  through  several 
stages,  which  will  be  more  distinctly  seen  from  the 
following  table,  in  which  the  amount  of  carbon  is 
kept  up  to  100  in  the  several  carbonaceous 
materials  : — ■ 


Carbon. 

Hydrogen. 

Oxygen. 

Wood  

100 

12T8 

83-07 

Peat 

100 

9-85 

55-67 

Lignite  

100 

8-37 

42-42 

Bituminous  coal .... 

100 

6T2 

21-23 

Anthracite 

100 

2'84 

1-74 

Here,  not  only  are  we  able  clearly  to  trace,  by  the 
analysis  of  these  substances,  the  changes  through 
which  they  have  passed  and  are  passing,  but  their 
physical  appearance  and  structure  fully  confirms 
this  evidence.  Thus,  in  peat,  the  structure  of 
woody  fibre  is  recognisable  at  a glance  ; in  lignite 
and  bituminous  coals  this  structure  is  not  so  clear, 
but  still  unmistakable ; while  in  anthracite  or  .stone 
coal  nearly  all  trace  of  it  is  gone.  This  slow  decom- 
position or  fermentation  may  be  regarded  as  a slow 
burning  or  combustion,  viz.,  a union  of  the  matter 
of  the  wood  or  coal  with  oxygen,  and  it  is  attended 
with  the  same  result. 

If,  instead  of  slow  fermentation  and  decay  of 
the  wood  into  coal  taking  place,  the  wood  had 
been  burned  at  once,  practically  the  same  result 
would  have  been  obtained ; the  elements  of  the  wood 
would  seek  to  place  themselves  m a much  simpler 
relationship  to  each  other ; the  various  changes 
would  have  been  gone  through  more  rapidly,  but 
the  final  result  would  be  identical  with  that  of  the 
previous  case,  viz.,  the  production  of  water  and 
carbonic  acid.  Here  also  there  are  many  inter- 
mediate stages.  Combustible  gases  are  formed  in 
abundance,  together  with  tarry  and  oily  matters, 
composed  of  carbon  and  hydrogen,  and  it  is  only 
by  the  further  burning  of  these  that  the  complete 
decomposition  is  obtamed.  What  is  true  here  of 
wood  is  also  true  of  coal  itself,  if  it  be  taken  as  the 
starting  point,  more  particularly,  however,  of  those 
coals  which  still  contain  a fair  proportion  of  hydro- 
gen and  oxygen. 

In  each  case  the  more  intense  the  heat,  the  more 
raj)idlydoes  the  decomposition  proceed,  or,  in  other 
words,  the  quicker  does  the  combustion  take  place. 
Further,  the  more  complicated  the  structure  of  any 
particular  substance,  the  more  readily  will  it  be  split 
up  by  the  action  of  heat,  provided  that  its  consti- 
tuents can  exist  in  a number  of  simpler  states. 
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whicli  in  carbon  compounds  and  organic  substances 
is  invariably  tbe  case.  In  tbe  above  instances  it  is 
supposed  tbat  the  wood  or  coal  is  heated  in  air, 
but  it  is  evident  that  we  may  prevent  the  access  of 
air  to  the  heated  material,  and  by  so  doing  we  can 
arrest  the  decomposition  of  such  material  before  the 
final  stage  of  decomposition,  as  the  only  oxygen 
present  will  be  that  given  off  from  the  substance, 
which  will  in  either  case  be  insiifficient  for  the  com- 
plete combustion  of  the  carbon  and  hydrogen.  If 
the  substances  be  heated  under  such  circumstances, 
a number  of  compounds  of  carbon  and  hydrogen 
will  be  formed,  simpler  than  the  original  wood  or 
coal,  but  stiU  having  a considerable  complexity  of 
constitution. 

This  resolution  of  complex  bodies  to  simple 
forms,  under  the  influence  of  heat,  out  of  contact 
with  air,  is  termed  destructive  distillation,  and  is 
the  process  invariably  employed  in  the  manufac- 
ture of  gas  directly  from  coal.  Thus  it  will  be 
seen  that  the  possibility  of  making  such  gas  de- 
pends in  the  first  place  upon  two  things  : — ■ 

1st.  The  great  complexity  of  organic  bodies, 
especially  vegetable  matter,  and  consequently 
coal. 

2nd.  The  power  which  the  elements  constituting 
such  substances  possess,  of  forming  a number  of 
simpler  bodies  (some  of  them  gaseous)  when  heated 
out  of  contact  mth  air. 

Although  it  is  perfectly  true  that  we  cannot,  in 
the  process  of  destructive  distillation,  burn  up 
our  carbon  and  hydrogen  into  carbonic  acid  and 
water,  for  the  want  of  the  necessary  oxygen, 
yet  we  may  even  go  further  than  this,  and  reduce 
the  carbon  and  hydrogen  to  their  elementary  con- 
dition, if  the  heat  be  only  sufficiently  intense, 
and  it  may  be  mentioned  here  that  the  reason 
why  the  experience  of  gas-engineers  has  always 
shown  that  a higher  temperature  gives  a greater 
yield  of  gas  per  ton  of  coal,  but  gas  of  lower 
illuminating  value,  is  to  be  formd  in  this  i tendency 
of  the  carbon  and  hydrogen  gradually  to  resolve 
themselves,  under  the  influence  of  heat,  into  simpler 
and  yet  simpler  products,  until  eventually  a tem- 
peratm’e  is  reached  at  which  the  greater  portion 
of  the  carbon  is  deposited,  and  the  hydrogen  goes 
off  in  its  elementary  gaseous  state. 

The  following  Table,  in  which  the  proportion  of 
hydrogen  is  mauitained  at  100,  illustrates  this 
point. 


Table,  shoaving  the  pbopoetion  of  Hydrogex  and 
Carbox  in  Coal  Gas  distilled  at  different  tem- 
peratures. 


Temperature. 

Hydrogen. 

1 Carbon. 

Name  of  gas. 

Dull  red  heat ... 

100 

614 

Principally  olefiant  gas  (C3H4.) 

Red  heat  

100 

580 

Bright  red  heat 

100 

472 

f Olefiant  gas  (C.Hj)  mixed  Avith 
1 marsh  gas  (C  H,). 

White  heat 

100 

325 

Marsh  gas  (C  H,.) 

Continued  1 

white  heat...  j 

100 

Y 

/Nearly  pure  hydrogen,  carbon 
1 deposited, 

The  number  of  Avell-known  intei-mediate  pro- 
ducts obtained  during  the  destructive  distillation 
of  coal  is  very  large,  and  it  is  extremely  probable 
that  there  are  many  that  have  as  yet  escaped  ob- 


servation. The  subj  oined  table  enumerates  the  prin- 
cipal of  these  products,  as  Avell  as  the  physical 
condition  in  which  they  exist  at  ordinary  tempera- 
tures. It  seems  scarcely  necessary  to  say  here, 
that  these  are  true  products,  and  in  no  Avise  educts, 
that  is  to  say,  they  had  no  previous  existence  in 
the  coal. 

Gaseous. 


Hydrogen 
Marsh  gas 
Acetylene 
Olefiant  gas 
Propylene 


Butylene 
Carbonic  oxide 
Carbonic  acid 
Nitrogen 
Ammonia 


Water 

Benzole 

Toluole 

Cumol 


Paraffin 
Naphthalin 
Parana  phthalin 


Liquid. 

Cymol 

Aniline 

Picoline 

Bisulphide  of  carbon 

Solid. 

Pyrene 

Chrysene 


These  products  are  here  represented  as  isolated 
and  existing  by  themselves,  but,  in  reality,  they 
are  found  mechanically  mixed  in  the  rough  ma- 
terials obtained  during  gas  distillation;  prac- 
tically, the  result  of  this  distillation  consists 
of  only  four  products : — 1st.  The  coke  Avhich 
remains  upon  the  bed  of  the  retort  in  Avhich 
the  coal  is  carbonised ; 2nd.  A light,  watery 
fluid,  Avhich  contains  some  of  the  more  soluble 
gaseous  substances  dissolved  in  Avater;  3rd.  A 
pitchy  or  tarry  substance  formed  of  the  liquid  and 
solid  products,  the  lighter  portion  of  which  con- 
tains the  liquid  oils  and  naphtha  ; and  finally,  the 
gaseous  bodies,  together  Avith  which  is  always 
found  more  or  less  of  the  vapours  of  the  more 
volatile  liquids. 

As  the  hydrocarbons  become  richer  in  carbon, 
and  proportionately  poorer  in  hydrogen,  the  ten- 
dency is  for  the  substance  to  assume  the  liquid 
state ; and  if  this  excess  continues  to  increase, 
eventually  to  become  solid.  Thus,  olefiant  gas  is 
C2H4;  benzole  (a  liquid),  CgHj;  while  naph- 
thalin (solid)  is  CioHs. 

It  is  adAusable  here  that  we  should  look  a little 
more  closely  into  the  physical  condition  of  some  of 
these  bodies,  as  upon  this  depends  the  success,  or 
want  of  success,  Avhich  attends  many  of  the  neAV 
schemes. 

The  solid  liquid  and  gaseous  states  of  matter 
are  not  divided  from  each  other  by  any  sharp  line 
of  cliAdsion,  but  gradually  pass  from  one  to  the 
other  by  msensible  gradations  ; this  is  evident  to 
us  in  the  case  of  solids  and  liquids,  for  we  are 
acquainted  Avith  many  bodies  Avhich  cannot  fairly 
be  placed  in  either  class,  and  to  Avhich  the  term 
viscous  may  appro]priately  be  applied  ; not  so  evi- 
dent, but  still  observable,  is  a state  of  matter  bear- 
uig  a relation  to  the  liquid  and  gaseous  states, 
such  as  viscous  bodies  do  to  liquids  and  solids; 
and,  from  such  and  other  evidence,  Ave  regard 
gases  as  being  the  vapours  of  liquid  bodies,  more 
or  less  removed  from  the  boiling  pomts  of  such 
bodies. 

A perfect  gas  would  be  defined  as  possessing  the 
condition  of  perfect  fluid  elasticity,  and  presenting 
under  a constant  pressure  a uniform  rate  of  expan- 
sion for  equal  increments  of  heat,  but  it  seems 
probable  that  this  theoretical  definition  is  never 
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absolutely  realised,  for  although  we  still  speak  of 
a few  gases  as  perfect,  and  represent  them  there- 
fore as  fulfilling  the  above  law,  yet  all  analogy  and 
previous  experience  would  indicate  that  eventually 
even  this  statement  will  have  to  be  modified.  The 
term  vapour  was  for  a long  period  a term  for  a 
distinct  class  of  gaseous  substances,  viz.,  those 
which  could  be  made  to  assume  the  liquid  condi- 
tion ; but,  by  the  investigation  of  many  experi- 
menters, led  by  Faraday,  this  point  is  at  present 
only  a question  of  the  adequateness  of  the  means 
employed,  and  hence  this  term  may  now  be  used 
in  a much  wider  sense,  and  may  include  all  gases 
whatsoever,  for  that  these  are  biit  the  vapours  of 
liqmds  possessing  exceedingly  low  boiling  points,, 
appears  to  be  distinctly  proved.  All  liquids  what- 
ever, at  all  temperatures,  give  off  certain  quanti- 
ties of  vapour  from  their  surfaces  ; the  amount 
thus  given  off  differing  for  different  bodies  and  for 
different  temperatures  ; if  the  liquid  be  enclosed  in 
any  vessel,  the  vapour  will  exert  a certain  pres- 
sure upon  the  sides  of  such  vessel,  and  this  pres- 
sure will  vary  with  the  temperature,  being  higher 
for  higher  temperatures,  and  lower  for  lower  ones. 
This  pressure  is  termed  the  tension  of  the  vapour 
of  that  particular  substance.  This  may  be  readily 
illustrated  in  the  following  manner  : — If  a small 
quantity  of  water  be  passed  up  into  the  vacuum 
existing  at  the  top  of  an  ordinary  barometer,  the 
mercurial  column  will  immediately  be  depressed  to 
a certain  extent,  which  depression  will  be  due  to 
the  vapour  given  off  from  the  water  at  the  parti- 
cular temperatm’o  at  which  the  observation  is 
made,  and  its  amount  Avill  represent  the  vapour 
tension  of  water.  Now,  if  alcohol  be  used  in  a 
similar  experiment,  the  depression  will  be  much 
greater,  and  hence  the  vapour  tension  of  alcohol 
is  greater  than  that  of  water,  and  so  on,  every  liquid 
giving  a different  result. 

Now,  if  we  take  a case  in  which  the  amount  of 
liquid  passed  to  the  top  of  the  mercurial  column 
is  insufficient  for  the  formation  of  that  amount  of 
vapour  which  the  given  space  can  take  up,  the 
whole  of  the  liquid  will  then  disappear,  and  the 
depression  will  apjiear  to  be  due  to  the  presence  of 
a quantity  of  true  gas,  and  this  is  borne  out  by  the 
fact  that  a vapour  in  this  state — unsatiu’ated,  as  it 
is  called — follows  all  the  laws  that  the  more  per- 
manent gases  do.  It  will  be  found,  for  example, 
to  vary  in  volume  directly  as  the  pressure,  and 
fiu'ther  to  uicroase  or  decrease  in  volume  at  a 
uniform  rate  on  an  increase  or  decrease  of  tem- 
perature. But  now,  on  the  other  hand,  let  more 
of  the  liquid  be  passed  up  into  the  vacuous  space 
than  can  possibly  be  required  to  fill  it  with  vapour ; 
in  this  case  a quantity  of  the  liquid  will  remain 
upon  the  surface  of  the  mercury,  and  the  super- 
incumbent vaj)our  is  then  said  to  be  saturated, 
which  indicates  that  as  much  vapour  as  can  exist 
at  that  piarticular  temperature  will  bo  found  so 
cixisting  in  the  given  space  ; if,  therefore,  the 
temperature  be  now  raised,  a further  quantity  of  the 
liquid  will  bo  converted  into  the  gaseous  condition ; 
if  lowered,  a portion  of  the  liquid  already  existing 
as  gas  will  return  to  the  liqvdd  state  ; in  the  same 
Avay,  if  the  pressure  bo  lowered  or  raised,  the  same 
result  will  be  observable.  Thus  it  is  seen  that  the 
vapour  proceeding  from  every  liquid  substance 
possesses  a fixed  maximum  tension  for  every  par- 
ticular temperaturi?  or  pressure,  which  it  ca-nnot 
exceed  under  any  circumstances. 


It  follows,  also,  that  if  we  take  the  case  of 
an  unsaturated  vapour,  by  either  increasing  the 
pressure  or  reducing  the  temperature,  we  shall 
eventually  reach  this  point  of  maximum  tension 
or  saturation,  after  which  any  further  increase  of 
pressure,  or  decrease  of  temperature,  will  be  at- 
tended with  a condensation  of  the  vapour  into  the 
liquid  state ; and,  in  fact,  it  has  been  by  using 
either  one  of  these  processes,  or  both  combined, 
that  nearly  the  whole  of  the  bodies  existing  as 
gases  have  been  liquefied.  Another  point  must  be 
mentioned  here.  In  the  above  illustrations  the 
various  liquids  were  supposed  to  be  passed  up  into 
a vacuum,  the  vacuum  existing  above  the  mer- 
cury, in  an  ordinary  barometer.  Now,  precisely 
the  same  results  would  have  been  obtained  if  this 
vacuous  space  had  been  filled  by  any  gaseous  body ; 
the  quantity  of  vapour  given  off  by  a liquid  is 
absolutely  independent  of  the  medium  into  which 
it  is  so  given  off. 

The  importance  of  some  of  these  facts,  as  regards 
the  manufacture  of  gas  for  illuminating  purposes, 
will  be  seen  when  it  is  considered  that  coal  gas 
not  only  contains  certain  permanent  gases,  but 
also  a largo  quantity  of  the  vapours  of  volatile 
hydrocarbons,  which  contribute  in  no  small  de- 
gree to  its  liiminosity ; and  these  points  will  be 
referred  to  again,  more  particularly  when  speak- 
ing of  carburetting  air  or  gas. 

A few  words  are  necessary  here  to  state  a few 
facts  regarding  the  luminosity  of  the  flame  of 
gaseous  hydrocarbons. 

It  is  still  generally  accepted  that  the  luminosity 
of  flame  is  due  to  the  presence  of  intensely  heated 
solid  particles  (although  some  powerful  objections 
have  been  m'ged  agamst  such  a belief).  In  the 
case  of  the  combustion  of  all  hydrocarbons,  these 
solid  particles  are  particles  of  carbon. 

Now,  a flame  will  be  more  or  less  luminous  ac- 
cording to  the  greater  or  less  number  of  such  par- 
ticles present,  and  to  the  temperature  to  which 
they  are  raised.  The  denser  the  hydrocarbon,  the 
greater  number  of  carbon  particles  will  exist  in  a 
given  space,  and  when  its  vapour  is  burned  there 
will  be  a correspondingly  greater  number  precipi- 
tated into  the  interior  of  a flame.  Now,  bearing 
these  two  points  in  mind,  it  will  be  manifestly  ad- 
vantageous to  obtain  for  combustion  such  com- 
pounds of  carbon  and  hydrogen  in  that  proportion 
of  the  two  which  shall  give  us  the  gTeatest 
quantity  of  carbon  to  the  smallest  quantity  of 
hydrogen,  provided  that  the  heat  of  the  flame  is 
maintained  sufficiently  high  to  raise  the  carbon 
particles  to  whiteness.  This  latter  condition  is 
quite  as  important  as  the  former,  for  it  is  quite 
possible  that  a gas  containing  a considerable 
amount  of  the  denser  hydrocarbons  shall,  by 
reason  of  the  comparatively  low  temperature  of 
its  flame,  possess  less  illuminating  power  than 
a gas  possessing  a smaller  quantity  of  such 
hydrocarbons,  the  temp)crature  of  the  flame  of 
which,  however,  is  somewhat  higher.  It  would 
appear  to  follow  from  this,  that  every  effort 
ought  to  bo  made  by  the  gasmaker  to  obtain  a 
gas  containing  as  large  a proportion  as  possible 
of  these  more  luminous  compounds ; but  a 
glance  at  the  following  table,  containing 
analyses  of  the  gas  supplied  by  several  different 
companies,  will  show  that,  at  any  rate,  this 
effort,  if  made,  is  not  veiy  successful,  the  greater 
bulk  of  the  g'li-s  being  composed  of  hydrogen. 
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the  flame  of  which  is  without  any  light- giving 
properties  whatever,  and  marsh  gas,  a gas  pos- 
sessing the  least  light-giving  power  of  any  hydro- 
carbon, as  it  contains  the  smallest  proportion  of 
carbon  to  the  largest  of  hydrogen. 


Composition  of  Coal  G-as  Supplied  by  the 
Following  Companies  : — 


Great 

Central. 

Imperial. 

Cliartered. 

Illuminating  hydrocarbons 

3-56 

3-67 

3-53 

Marsh  gas  

35-28 

40-66 

35-26 

Hydrogen  

61-24 

41-1.5 

51-80 

Carbonic  oxide  

7-40 

8-02 

8-95 

Carbonic  acid  

0-28 

0-29 

— 

Nitrogen 

1-80 

5-01 

0-38 

Oxygen  

0-44 

1-20 

0-08 

100-00 

100-00 

100-00 

The  result,  as  stated  here,  is  even  more  un- 
favourable than  it  at  first  appears,  for  the  above 
figures,  rej^resenting  the  quantity  of  illuminating 
hydrocarbons,  express  not  only  those  that  are 
really  gaseous  bodies,  but  also  the  vapours  of 
liquids  held  dissolved  in  the  gas.  There  can  be  no 
question  that  a great  advance  in  the  manufacture 
of  coal-gas  would  be  made,  if  by  any  means,  ap- 
plied either  to  the  primary  distillation  of  the  coal 
or  to  the  gas  after  its  qiroduction,  whereby  the 
amount  of  acetylene  (CoHj)  or  of  olefiant  gas 
(C2H4)  could  be  increased ; for  olefiant  gas  contains, 
in  a given  bulk,  just  twice  as  much  carbon  as 
marsh  gas,  and  acetylene  a still  larger  quantity. 
The  value  of  this  increase  is  not  to  be  measured 
only  by  the  increased  quantity  of  carbon  contained 
in  a given  bulk  of  gas,  for  a small  portion  of 
either  of  the  above  compounds,  diffused  through  a 
non-illuminating  gas,  is  much  more  than  equivalent 
to  a similar  quantity  of  carbon  combined  in  some 
less  condensed  compound.  An  illustration  of  this 
occiu’s  in  the  case  of  marsh  gas.  If  mari'sh  gas, 
possessing,  it  'will  be  remembered,  only  a small 
amount  of  luminosity,  be  decomposed,  either  by  its 
passage  through  a heated  tube,  or  by  the  electric 
spark,  the  carbon  it  contains  will  be  deposited, 
while  the  amount  of  hydrogen  set  free  will  occupy 
double  the  volume  of  the  original  gas.  Yet  the 
flame  of  this  nearly  pure  hydrogen  will  be  found 
to  possess  a greater  luminosity  than  the  flame  of  the 
original  marsh  gas,  although  it  has  lost  nearly  the 
whole  of  its  light-giving  material,  accounted  for  by 
the  presence  of  a very  small  quantity  of  acetylene, 
produced  dm'ing  the  decomposition.  The  light  of  a 
coal-gas  flame  is,  without  doubt,  somewhat 
increased  in  a similar  manner,  for  the  reason  that 
during  the  precipitation  into  the  interior  of  the 
flame  of  the  solid  hydrocarbons — viz.,  during  the 
decomposition,  under  the  influence  of  the  high 
temperature,  of  the  flame  of  the  gaseous  bodies— 
.small  quantities  of  very  much  more  highly  con- 
densed substances  are  formed,  substances  which 
probably  would  exist  in  the  solid  state  if  isolated 
at  ordinary  temjieratures.  Fm’ther  than  this, 
coal-gas,  although  practically  a gaseous  body  at  all 
temperatures,  does,  as  has  been  said,  act  as  a 
vehicle  for  holding  in  suspension,  and  carrying  a 
certain  quantity  of  the  vapours  of  such  bodies  as 
benzole,  toluole,  napthalin,  &c.,  which  are  to  be 


found  in  the  tar,  with  what  practical  success — 
success  which  is  sufficiently  certain  as  to  be  relied 
upon--we  shall  have  to  consider  when  speaking  of 
the  special  carbrn-ation  of  gaseous  bodies  as  a 
means  of  obtaining  illuminating  gas.  It  is,  indeed, 
for  this  purpose  that  these  remarks  regarding  the 
lummosity  of  flame  have  been  introduced. 

As  there  are  three  schemes,  to  which  reference 
will  be  made,  for  the  manufactru’e  of  gas,  which 
deal  with  modifications  of  the  existing  apparatus 
employed,  it  will  be  deshable  to  give  a general 
statement  of  that  which  is  at  present  almost  ex- 
clusively used. 

The  coal  to  be  distilled  is  exposed,  in  quantities 
of  about  five  hundred-weight  at  a time,  to  a com- 
paratively high  heat — a bright  cheny-red  heat  is 
usually  employed — in  elongated  tubular  vessels 
of  e.arthenware  or  iron,  called  “retorts,”  the  shape 
of  which  varies  slightly,  some  being  that  of  a 
capital  D,  with  its  perpendicular  stroke  placed  as 
a base,  others  circular,  and  others  elliptical ; ten 
feet  long,  twenty  inches  wide,  and  fourteen  inches 
high,  are  about  the  proportional  measurements. 
A number  of  such  retorts  are  usually  set  in  a fur- 
nace, and  heated  by  one  fire  ; in  most  large  works 
double  retorts  are  used,  which  are  worked  from 
both  ends,  as  if  they  were  two  single  ones.  At 
the  mouth,  or  mouths,  is  a flange,  upon  which 
a plate  of  metal — tlie  lid — is  capable  of  being 
secured  strongly,  and  made  tight  ivith  luting,  if 
necessary ; through  these  mouths  the  coal  is  intro- 
duced by  means  of  long  scoops  or  gutters,  and  the 
coke  at  the  close  of  the  operation  withdrawn 
by  the  aid  of  rakes.  Immediately  upon  the  in- 
troduction of  a charge  of  coal  into  a heated  retort, 
carbonisation  commences,  and  gas  is  evolved.  This 
carbonisation  ocem-s  first  with  that  portion  of  the 
coal  which  lies  in  contact  with  the  sides  and  bed 
of  the  retort,  and  hence  is  more  complete  than 
that  of  the  interioi',  which,  however,  undergoes 
destructive  distillation,  and  furnishes  gases  and 
vapours  of  higher  hydrocarbons.  These  coming 
into  contact  with  the  heated  mass  on  the  exterior, 
split  iqi  mto  simpler  bodies,  the  great  desideratum 
being  to  heat  the  coal  to  an  equal  extent  all 
through  at  the  same  time.  The  gas  is  conducted 
from  the  retorts  by  perpendicular  pipes,  about  live 
inches  in  diameter,  which  rise  near  the  mouth, 
called  stand-pipes  ; these  pipes,  which  taper 
towards  their  upper  extremities,  are,  above  the 
furnace,  bent  twice  at  a right  angle,  and  enter  a 
larger  pipe  running  horizontally  over  the  centre 
of  the  retorts.  This  tube,  which  is  called  the 
“hydraulic  mam,”  is  at  all  times  half  full  of  tar 
and  oil,  and  the  ends  of  the  bent  tubes  are 
allowed  to  dip  into  this  tar  to  the  depth  of  two  or 
three  mches,  for  the  pm-pose  of  cutting  off  all 
communication  between  the  retort  and  the  gas 
which  has  left  it.  This  hydraidic  main  is  fixed 
horizontally,  the  tar  bemg  dravm  off  from  its  ex- 
tremities, and  as  the  whole  length  of  tube  is  kept 
at  a f ah  heat — which  heat  should  not  bo  too  strong — 
by  reason  of  its  contiguity  to  the  furnace,  the  tar 
is  usually  m a liquid  condition.  It  becomes  es- 
sential that  the  gas  shoidd  be  submitted  to  a pro- 
cess of  cooling,  in  order  that  those  more  conden- 
sible bodies  which  have  been  vaporised  by  the 
great  heat  may  be  deposited,  owing  to  the 
great  mobility  of  gaseous  matter,  and  its  posses- 
sing a high  latent  heat,  this  process  becomes  one 
of  some  little  difficulty,  and  necessitates  the  ex- 
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posure  of  the  gas  to  a very  large  cooling  surface. 
This  is  attained  either  by  simply  passing  the  gas 
through  iron  tubes  of  sufficient  length,  or  through 
hollow  iron  columns,  having  an  annular  closed 
space  through  which  the  gas  circulates.  The  ex- 
tent of  surface  needed  is  sometimes  very  large,  as 
much  as  ten  square  feet  of  cooling  surface  being 
often  necessary  for  every  cubic  foot  of  gas  passing 
per  minute.  If  it  were  left  for  the  evolution  of  the 
gas  in  the  retorts  to  maintain  a sufficient  pressure 
to  drive  it  through  the  various  apparatus,  consider- 
able loss  would  result  from  leakage ; and  it  is  f omid 
further  that  the  gas  produced  under  pressure  is 
not  so  good  in  illummating  power,  a considerably 
greater  quantity  of  carbon  heuig  deposited  imder 
such  circumstances.  Hence  it  is  customary  to 
employ  what  is  called  an  exhauster,  this  being 
iisually  a rotary  fan,  acting  the  j>art  of  a rough 
air-pump.  The  use  of  this  apparatus  places  the 
pressure  entirely  under  control,  and  allows  it  to 
be  reduced  at  the  retorts  to  about  half-an-inch  of 
water. 

After  the  gas  leaves  the  condenser,  it  has  to  be 
submitted  to  the  various  processes  of  piuification ; 
but  as  these  do  not  in  any  way  bear  upon  the  present 
subject,  it  will  be  sufficient  to  state  that  it  is  first 
washed  or  scruhhed  by  passage  through  a coke 
tower,  over  which  water  is  allowed  to  trickle,  to 
remove  any  residue  of  tar  and  also  the  ammonia 
which  it  contains.  Thence  it  passes  into  a tank  of 
milk  or  cream  of  lime,  kept  in  contmuous  motion 
for  the  removal  of  carbonic  acid  and  sulphuretted 
hydrogen,  and  lastly  through  a series  of  trays 
filled  with  dry  lime  and  oxide  of  iron,  for  the  re- 
moval of  the  residual  sulphur  existing  in  the  form 
of  sulphuretted  hydrogen  or  bisulphide  of  carbon. 
The  gas  is  then  stored  and  distributed. 

It  was  mentioned  in  an  earlier  portion  of  this 
paper,  that  if  coal  be  distilled  at  a high  tempera- 
ture, a very  largo  yield  of  gas  can  be  obtained ; 
this  increased  yield,  however,  will  be  coupled  with 
a considerable  diminution  of  illuminating  power. 
The  reason  for  this  was  then  explained — in  fact, 
the  distillation  of  coal  may  be  carried  on  at  such 
a low  temperature  that  the  quantity  of  gas  obtained 
is  practically  nothing,  the  whole  of  the  products 
appearing  m the  solid  or  liquid  state  (a  prolonged 
exposure  of  gaseous  hydrocarbons  to  a low  or 
even  moderately  high  heat  is  attended  with 
precisely  similar  results,  viz.,  the  formation 
of  more  complex  substances),  or  conversely  the 
heat  may  be  so  high  as  to  completely  decom- 
pose the  whole  of  the  hydrocarbons  into  their 
constituent  elements.  It  is  found  advisable,  in 
ordinary  working,  to  take  a mean  of  these  results, 
and  thus  a fair  yield  of  gas  is  obtained,  together 
with  a not  inconsiderable  amount  of  tar  and  oily 
matter.  These  latter  prodiicts  increase  m direct 
proportion  to  a decrease  of  temperature,  and  a 
consequent  decrease  of  gas — thus  : 


Table  of  amount  op  Gas  and  Taii  obtained  at 
Diffeeent  Temperatukes. 


Temperature  of  Distillation. 

Amount  of  Gas 

Obtained.  Amount  of  T.ar. 

lbs. 

Very  low  red  heat 

7,500  150 

1,300°  to  1,400°  Fahr 

8,300  120 

Bright  red  heat 

9,600  70 

There  are  three  considerations  which  influence  a 


gas  engineer  with  regard  to  the  temperature  at 
which  he  shall  distil  the  coal,  and  which  sometimes 
compel  him  to  use  a heat  higher  than  would 
otherwise  be  advantageous ; these  are,  first,  the 
time  which  can  be  afforded  for  the  production  of  a 
given  quantity  of  gas — a lower  temperature  means 
a more  or  less  lengthened  time  of  exposure  for 
the  same  quantity  of  coal,  and  where,  as  is  usual, 
the  necessary  plant  is  only  just  sufficient  for  the 
supply  of  the  required  quantity  of  gas,  this  prolon- 
gation of  the  process  is  imjiossible ; second,  the 
per-centage  of  fuel  (coke)  used  in  the  furnaces  for 
the  distillation,  this  is  likely  to  be  greater  for  a 
greater  mteiwal  of  time ; and,  thirdly,  the  quality  of 
thecoke  produced,  for  the  demand  forcoke,  and  con- 
sequently its  value  is  great,  and  it  is  therefore  the 
prmcipal  bye-product  in  the  gas  manufacture,  and 
its  production  in  fair  quantity,  and  of  good  quality 
becomes  an  important  point  in  the  economy  of  gas- 
making. 

In  1871  a patent  was  taken  out  for  “ Improve- 
ments in  the  manufacture  and  purification  of 
gas,  and  in  certain  parts  of  the  apparatus  employed 
therein,”  which,  while  mainly  dependent  upon 
the  distillation  of  coal  and  other  bodies  at  low 
temperatures,  proposed  to  fulfil  all  that  could  be 
desired  with  regard  to  the  second  and  third  of  the 
above  considerations,  and  at  the  same  time  offered 
in  compensation  for  the  prolonged  time  occu- 
pied by  the  distillation  a very  considerably  in- 
creased yield  of  gas  of  a much  higher  than  usual 
illuminating  jiower.  This  process  is  carried  out  by 
distilling  the  coal  at  a much  lower  temperature 
than  usual — in  the  ortginal  scheme  from  600°  to 
1,000°  Fah.  is  mentioned,  but  in  practice  from 
1,300°  to  1,400°  Fah.  will  probably  be  employed  ; 
at  this  temperature,  from  a ton  of  gas  coal  about 
8,500  cubic  feet  of  gas  are  obtained,  together  with 
a greater  than  ordinary  yield  of  tar  and  oil ; this 
tar  is  condensed,  by  special  means  employed  for 
securing  a greater  rapidity  in  the  process,  and  col- 
lected as  free  from  water  as  possible,  with  a view 
to  its  being  re-distilled  in  a separate  and  peculiar 
retort.  The  gas  produced  during  the  carbonisa- 
tion of  the  coal  is,  as  may  be  expected,  a rich  gas  of 
high  illuminating  power,  and  after  its  production  it 
is  in  all  respects  treated  in  the  ordinary  manner, 
and  will  therefore  not  require  further  special  men- 
tion, unless  it  bo  in  one  particular,  and  that  is  its 
comparative  freedom  from  what  has  been  called 
the  residual  sulphur  impurity ; as  this  sulphur 
impurity  consists  almost  entirely  of  the  volatile 
bisulphide  of  carbon,  which  is  recognised  as  a pro- 
duct of  high  temperatures,  the  occurrence  of  only 
a small  portion  of  that  body  in  gas  distilled  at  as 
low  a temperature  as  that  used  in  this  process  is  in 
no  wise  strange,  although,  doubtless,  at  the  same 
time  it  is  a favourable  result.  The  special  point  of 
tills  invention  consists  in  the  submission  of  the  oil 
and  tar  collected  to  separate  destructive  distil- 
lation at  a low  heat,  whereby  a certain  quantity 
of  those  .substances  is  vaporised,  attended  at  the 
same  time  with  the  formation  of  another  quantity 
of  condensible  products.  These  products  are  again 
distilled  with  a further  partial  decomposition,  and 
this  process  is  repeated  imtil  a given  quantity  of 
tar  has  been  converted  into  vapom-,  and  a certain 
amount  of  pitch.  The  means  used  for  obtaniing  this 
result  are  as  follows  : — The  tar  and  oil  are  allowed 
to  flow  into  an  iron  jian,  maintained  at  a tempera- 
ture of  about  700  or  800  deg.  Fah. ; in  this  appa- 
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fatus  tlie  more  volatile  constituents  are  rapidly 
evaporated,  and  are  conveyed  into  a hollow  iron 
tank  for  the  purpose  of  retaining  any  of  the  ma- 
terial mechanically  carried  over,  thence  through  a 
retort  filled  with  charcoal  in  small  pieces,  and 
heated  to  a temperature  of  about  1,000°  Fah. ; 
by  the  passage  of  the  various  vapours  through  this 
vessel  they  no  doubt  suffer  decomposition,  not 
brought  about  by  any  property  of  the  ignited 
charcoal,  but  doubtless  by  the  more  thorough 
heating  of  the  gas,  the  very  large  heating- surface 
afforded  by  the  charcoal  successfully  brmging  the 
particles  of  vaporous  matter  up  to  a sufficiently 
high  temperature  for  decomposition  ; in  this 
manner  a quantity  of  gaseous  matter  is  formed, 
notably  hydrogen,  carbonic  acid,  carbonic  oxide 
(the  oxygen  being  obtamed  by  the  splitting  up 
of  what  water  there  is  present),  marsh  gas, 
and  a small  quantity  of  illuminating  hydro- 
carbons ; the  condensible  products  are  treated 
again  in  the  same  manner  as  before  mentioned. 
The  gas  obtained  from  the  oil  and  tar  is  treated  in 
the  ordinary  mamier  as  regards  pm-ification,  and 
is  ultimately  mixed  with  the  gas  originally  obtained 
from  the  coal.  The  aggregate  quantity  thus  pro- 
duced is  declared  to  be  in  excess  of  that  usually 
obtainable  from  an  equal  quantity  of  coal,  and 
possesses  a considerably  greater  illuminating  value. 

This  is  the  most  recent  of  many  processes  for  the 
distillation  of  coal  tar  and  oil.  Hitherto  it  has 
been  found  most  economical  to  distil  the  substance 
from  which  gas  is  to  be  manufactured  at  once,  that 
is,  having  only  one  stage  in  the  process,  for  pre- 
vious experience  has  shown  that  the  production  of 
a quantity  of  intermediate  jrroducts,  and  their  after 
distillation,  has  always  been  a wastefid  mode  of 
working,  both  as  regards  the  result  obtained  and 
the  expenditure  of  power  and  material  in  order  to 
obtain  it. 

This  new  j)rocess  has  been  submitted  to  the  in- 
vestigation of  two  emment  independent  scientific 
men,  both  having  a large  acquaintance  with  the 
various  processes  of  gas  nianufactme.  The  value 
of  such  investigation  cannot  well  be  over-estimated, 
and  it  would  appear  desu-.able  that  in  all  such  cases 
similar  investigations  shoidd  be  resorted  to,  for  it 
rarely  happens  that  an  inventor  is  able  to  perceive 
the  weak  points  of  his  own  invention,  and  still 
more  rarely  is  he  able  to  grapple  with  and  sur- 
mount them  by  the  use  of  his  own  scientific  know- 
ledge, while  at  the  same  time  it  is  not  too  much  to 
say  that  many  processes  and  schemes  have  been 
allowed  to  dwindle  and  die  because  the  good  and 
useful  points  which  they  contamed  have  not  been 
perceived  amongst  so  many  erroneous  views  and 
ideas.  A searching  and  clear  examination  of  any 
particidar  uivention  ought  to  be  regarded  as  ex- 
ceedingly valuable  testimony. 

The  following  are  some  of  the  more  important 
points  brought  out  by  the  examination  of  the  above 
described  process  by  Messrs.  Keates  and  Odling. 
The  experiments  conducted  by  these  gentlemen 
were  made  upon  two  scales,  the  first  a manufac- 
tuiing  one,  in  which  the  process  was  in  use  for  the 
manufacture  of  gas  for  the  public  consumption ; 
and  the  second  upon  a much  smaller  one,  in  which, 
however,  the  various  apparatus  was  necessarily 
under  more  perfect  control,  and  hence  some 
points  were  capable  of  clearer  elucidation.  The 
highest  yield  of  gas  obtained  dnectly  from  the 
coal  was  9,775  cubic  feet,  the  temperatme  of 


distillation  being  between  1,300°  and  1,400°  Fahi’. 
The  quantity  of  oil  and  tar  obtained  from  one  ton 
of  coal  varied  considerably  with  the  nature  of  the 
coal  used ; thus,  Silkstone  coal  gave  16'4  gallons  of 
tar  and  oil  per  ton.  Clay  Cross  Main  11 '9  gallons, 
and  Pelaw  Mam  13’9  gallons,  or  a mean  of  14 
gallons.  The  highest  yield  of  gas  which  was 
obtained  by  the  continued  distillation  and  re- 
distillation  of  the  oily  tar  was  29  cubic  feet 
per  gallon.  The  mean  lighting  power  of  the 
gas  produced  from  coal  was  23‘0  candles,  and 
of  that  obtained  from  the  tar  25 '0  candles. 
The  quantity  of  coke  used  to  maintain  the  heat 
in  the  various  parts  of  the  apparatus  was  about 
33  per  cent,  of  that  produced,  and  in  the  event  of 
the  distniation  being  repeated  until  complete 
separation  into  pitch  and  vaporisable  matters 
takes  place,  this  amount  would  be  much  exceeded. 
It  must  also  be  remembered  that  the  time  occupied 
in  the  distillation  of  the  coal  is  just  double  that 
allowed  when  ordinary  high  heats  are  employed. 
The  most  successful  experiment  as  yet  made  with 
this  process  has  shown  that  from  one  ton  of  coal 
it  is  possible  to  q>i'oduce  9,500  cubic  feet  of  23- 
candle  gas  by  a careful  regulation  of  the  tem- 
peratiu’e,  and  from  14  gallons  of  oil  (the  mean 
produce  of  one  ton  of  coal)  600  cubic  feet  of  gas  of 
an  illuminating  power  equal  to  25  candles. 
Agamst  this  result  must  be  placed  the  considerably 
increased  time  occupied  for  the  distillation,  and  the 
increased  consumption  of  fuel.  It  would  appear, 
therefore,  from  these  figm-es  that  the  second  process 
of  distilling  the  oil  is  of  very  little  practical  utility. 
The  expense  attending  the  production  of  an  equal 
quantity  of  gas  of  a scarcely  less  illumuiating 
power  from  coal  being  far  less  than  that  at- 
tending the  distillation  of  the  oil  or  tar. 
Indeed  the  experimenters  themselves  consider  that 
the  oil  would  be  more  valuable  as  a marketable 
article  than  as  a material  for  the  manufacture  of 
gas.  That  this  j)rocess  is  capable  of  yielding  a 
larger  amount  of  gas  of  high-illuminating  power, 
and  of  a character  as  j)ermanent  as  that  of  gas 
oi’dinarilj^  produced  from  cannel  coal,  is,  without 
doubt,  satisfactorily  proved  ; and  the  one  pomt  for 
the  entertainment  of  gas  engineers  seems  to  be  the 
relative  .simplicity  and  economy  of  producing  coal- 
gas  of  a high  illuminating  power  in  the  ordinary 
way  by  the  distillation  of  a rich,  and  consequently 
more  expensive  coal,  or  of  the  adoption  of  this 
process  of  distillmg  an  ordinary  gas-coal  at  a low 
heat,  with  a correspondingly  longer  exposme. 

Another  arrangement  has  been  patented  which, 
to  some  extent,  embodies  the  above  idea,  although 
with  some  considerable  modifications ; thus  the 
processes  of  distillation  and  re-distillation  are 
carried  on  simultaneously.  The  two  heated  tanks 
for  the  heatmg  of  the  tar  and  oil  of  the  previous 
invention  are  disqiensed  with,  and  heated  iron  pipes, 
in  reality  continuations  of  the  retorts,  placed 
parallel  with  them,  and  heated  by  the  same  fire, 
filled  with  some  porous  material,  such  as  pumice 
or  coke,  are  substituted.  The  tar  formed,  which 
is  not  so  large  in  amount  as  that  obtained  in  the 
ordinary  manner,  is  thus  further  decomposed  by  its 
passage  over  the  largo  heated  surface,  and  the  gas 
so  produced  helps  to  increase  the  ordinary  yield. 
If  coke  be  used  for  the  porous  material,  it  speedily 
becomes  converted  into  a pitchy  cinder  in  appear- 
ance, almost  identical  with  the  charcoal  after  its 
cxjDOSure  in  the  previous  process,  and  forms  a very 
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fair  fuel  for  the  heating  fires.  There  is,  however, 
a difference  in  this  invention,  which,  although  not 
claimed  as  part  of  the  patent,  yet  forms  an  im- 
portant pomt  in  it,  and  this  is  that  a jet  of  super- 
heated steam  is  driven  into  the  retort,  and  brought 
into  contact  with  the  heated  coal.  Durhag  the 
carbonisation  a portion  of  this  steam  under- 
goes decomposition  in  the  presence  of  the  red- 
hot  coal ; its  oxygen  uniting  with  the  carbon 
to  form  carbonic  oxide,  and  its  hydrogen  being 
liberated  as  gas,  it  was  expected  that  this  hydrogen 
would  also  unite  with  a portion  of  carbon  to  form 
some  gaseous  hydrocarbon,  but  this  is  not  possible, 
as  the  highest  temperature  attainable  in  a retort 
of  this  description  would  be  far  too  low  to  bring 
about  such  a direct  union,  bvit  an  indirect  benefit 
may  arise  from  this  injection  of  steam,  and  that 
is,  that  the  gases  formed  from  the  coal  may  be 
more  cpiickly  removed  from  the  heated  mass,  and 
being  at  the  same  time  somewhat  diluted,  the 
tendency  to  form  more  complex  bodies  will 
be  partially  destroyed,  and,  consequently,  the 
production  of  the  tai-  and  oil  will  proportionately 
cease.  The  previous  heating  of  the  steam  is  no 
doubt  necessary  in  order  to  prevent  undue  con- 
densation, but  its  being  heated  to  redness,  as 
mentioned  in  the  specification,  would  prove  a 
difficult  and  probably  cmprofitable  operation,  and 
would  certainly  be  impossible  to  accomplish  by 
merely  brmging  it  into  contact  with  the  heated 
sides  of  the  retort.  The  result  of  introducing  a jet 
of  steam  into  the  retort  during  the  making  of  gas 
may  be  said  to  have  been  successful  to  the  extent 
to  which  it  has  been  tried,  but  the  amount  so 
introduced  requires  very  careful  regulation.  A 
very  full  and  complete  trial  was  made  by  a 
number  of  emment  men  some  years  ago  upon  a 
plan  very  nearly  allied  to  this — viz.,  what  was 
known  by  the  name  of  “ Wliite’s  hydrocarbon 
process,”  in  which  steam  was  mtroduced  mto  the 
retort  with  the  heated  coal,  and  the  following 
j)oints  a.ppear  to  have  been  satisfactorily  proved : — ■ 

1.  An  increase  hi  the  produce  of  gas  from  a 
given  weight  of  coal  was  obtamed. 

2.  An  mcrease  in  the  dluminating  power  of  the 
gas  afforded  by  a given  weight  of  coal. 

3.  The  amount  of  tar  and  other  oily  products  is 
considerably  dimmished. 

It  is  a generally  accepted  fact  that  the  quicker 
coal  be  carbonised  in  gas-making,  provided  it  be 
done  effectually,  the  more  successful  will  be  the 
operation.  In  the  ordinary  process  this  end  is  far 
from  being  reached,  the  carbonisation  gradually 
proceeding  from  the  exterior  layer  of  coal  directly 
in  contact  with  the  heated  bed  and  sides  of  the  re- 
tort towards  tlie  centre  and  more  protected  por- 
tions ; and  as  a consequence  of  this,  the  heavier 
and  more  condensed,  and  in  some  respects  more 
valuable  gases,  coming  from  the  interior  part  of 
the  fuel,  have  to  pass  over  the  more  thoroughly 
carbonised  and  hotter  outer  portion,  and  will  thus 
suffer  a further  decomposition  before  leaving  the 
retort.  Many  plans  have  at  various  times  been 
adopted  to  obviate  this  evil,  such  as  exjiosing 
the  coal  in  exceedingly  thin  layers,  or  forming 
the  bed  of  the  retort  of  a constantly  moving 
stage,  iqion  wliich  a thin  layer  of  coal  in  small 
pieces  is  constantly  exposed  to  a uniform  heat. 
Some  of  these  methods  have  been  successful, 
but  have  had  in  most  cases  to  be  abandoned  on 
account  of  greater  complication  of  machmery,  and 


hence  greater  difficulty  in  continuous  working. 
A plan — probably  the  simplest  that  has  yet  been 
introduced — has  recently  been  brought  forward, 
the  princiiile  of  which  is  as  follows  : — The  retort 
in  this  case  is  set  in  a vertical  position,  and 
through  its  centre  revolves  a broad  and  somewhat 
deep  screw,  put  together  in  sections,  the  thread 
of  which  is  placed  at  an  angle  of  45  deg.,  and 
which  comes  nearly  into  contact  with  the  sides  of 
the  retort.  Through  a hopper  at  the  top,  coal  is 
supplied,  in  pieces  of  small  but  regular  size ; the 
inclination  of  the  thread  of  the  screw  impels  the 
pieces  against  the  heated  sides,  where  compara- 
tively rapid  carbonisation  takes  place,  and  the  rate 
of  revolution  of  tlie  screw  is  so  regulated,  that  by 
the  time  the  fuel  has  arrived  at  the  bottom  of  the 
retort  the  process  is  complete,  and  coke  of  a 
somewhat  inferior  quality  is  discharged  into  a 
siiitable  receptacle.  The  yield  of  gas  is  greater 
by  this  means,  and  of  higher  illuminating  power, 
the  amount  of  tar  being  correspondingly  less  ; the 
difficidties  encountered  appear,  as  in  previous 
methods,  to  be  chiefly  mechanical,  the  great 
friction  to  be  overcome  by  the  working  of  the 
screw  requiring  considerable  power,  the  wear  and 
tear  thus  becoming  also  greater.  Further,  the 
exposure  of  the  iron  to  such  a continuous  high 
temperature  renders  it  extremely  brittle,  a quahty 
enhanced  no  doubt  by  the  presence  of  sulphm’, 
which  causes  a superficial  conversion  of  the  iron 
into  sulphide.  That  the  process  itself  is  to  a great 
degree  successful,  will  be  seen  from  the  folio  whig 
results : — • 


Coal  Carbo- 
nised. 

Quantity  of  gas 
obtained. 

Illuminating 
power  of  gas. 

Amount  of  tar. 

1 ton. 

11,040 

16  candles. 

8'5  gallons. 

1 ton. 

10,160 

17  candles. 

— 

1 ton. 

12,000 

16  candles. 

— 

The  fact  of  the  existence  of  a large  number  of 
hydrocarbons  of  great  volatility,  the  vapours  of 
which,  when  ignited,  burn  with  exceedingly  lu- 
minous flames,  has  been  a very  great  incentive  with 
inventors  to  produce  some  scheme  whereby  these 
vapours  might  be  used  to  confer  luminosity  upon 
a combustible  non-luminous  gas,  or  fmther,  inflam- 
mabihty,  coupled  with  luminosity,  upon  a non- 
combustible and  negative  gas.  The  Patent-office 
contains  the  record  of  many  such  schemes,  which, 
for  some  reason  or  other,  have  failed  to  fulfil  then- 
originators’  hopes  and  desires.  Much  misappre- 
hension has  arisen  upon  this  matter.  Too  much 
has  often  been  expected  from  such  schemes ; but, 
on  the  other  hand,  a large  amount  of  unreasonable 
contempt  has  been  poured  out  upon  all  projects 
of  the  khid,  both  extremes  being  avoidable  by  a 
short  consideration  of  certain  well-known  physical 
laws.  It  should  be  remembered  by  the  opposers 
of  the  possibility  of  there  being  any  good  in  such 
ideas,  that  to  a great  extent,  larger  than  is  gene- 
rally thought,  the  luminosity  of  coal  gas  itself  is 
dependent  upon  the  presence  of  the  vapours  of 
such  volatile  substances,  which  are  held  in  a state 
of  solution  in  the  gas,  but  which  still  remain  con- 
densible bodies ; and  wo  shall  see  presently  that 
tlie  loss  in  illuminating  power  which  coal  gas 
imdergoes  on  exposure  to  a low  temperature,  is 
really  due  to  the  condensation  of  such  substances. 
These  remarks  apply  to  the  principle  of  carbura- 
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tion,  and  not  to  any  special  means  of  applying 
that  principle. 

This  idea  of  carbm’ation  is  not  by  any  means 
new,  having  been  started  almost  at  the  same 
period  that  lighting  by  coal  gas  in  the  ordinary 
way  was  introduced ; but  it  was  not  until  the 
opening  up  and  working  of  the  American  oil 
wells,  by  which  a supply  of  very  light  petroleum 
oil  or  spirit  was  obtainable,  that  any  scheme  in  this 
direction  was  found  to  have  any  chance  of  success. 
In  1862,  a patent  was  taken  out  in  France  by  a 
M.  Mongruel,  which  proposed  to  pass  air  through 
an  exceedingly  light  and  inflammable  spirit,  the 
air  thus  becoming  charged  with  a certain  amount 
of  a highly  luminous  hydrocarbon  vapour,  in  such 
a quantity  as  to  render  the  mixture  inflammable, 
and  to  allow  of  its  being  burned  as  an  ordinary 
combustible  gas.  This  idea  was  introduced  into 
England  by  a company  known  as  the  Photogenic 
Gas  Company,  which  received  some  amount  of 
support  at  the  time,  but,  from  some  cause  or  other, 
did  not  prove  a success. 

The  various  inventions  brought  into  notice  since 
that  time  for  the  purpose  of  carburetting  air  and 
other  gases  have  been  based  upon  precisely  the 
same  principle,  but  have  differed  considerably  in 
the  apparatus  employed.  A general  distinction 
may  be  made  here — more  for  the  sake  of  separate 
examination  than  from  there  being  any  funda- 
mental difference  between  them — between  those 
processes  which  propose  to  use  air  as  the  vehicle 
or  medium  for  holding  in  solution  the  hydrocarbon 
vapour,  and  those  in  which  a combustible  but  non- 
luminous  gas  acts  in  such  a manner;  in  either  case 
any  remarks  upon  the  quantity  of  vapour  taken  up, 
and  its  character  when  held  in  solution,  will  apply 
to  both.  Many  erroneous  statements  have  been 
made  on  this  matter  for  the  want  of  a little  scien- 
tific knowledge  ; for  instance,  in  some  cases  patentees 
themselves  have  declared  that  a union  takes  place, 
other  than  mechanical,  between  the  gases  of 
the  air  and  the  vapours  of  certain  hydrocarbons, 
which  result  in  the  production  of  such  gases 
as  oleflant  gas,  or  acetylene,  an  utter  absurdity 
and  impossibility  which  would  be  evident  to  any 
who  would  consider  under  what  circumstances,  and 
rmder  what  circumstances  only,  such  gases  are 
produced.  A vapour  of  any  hycbrocarbon  whatever 
will,  whether  it  exist  by  itself  or  whether  it  be 
diffused  through  another  gas  or  gases,  always  be 
such  a vapour,  and  will  invariably  exhibit  the  pro- 
perties characteristic  of  it;  and,  moreover,  if  diffused 
through  a gas,  will  be  found  condensible  once  more 
to  the  liquid  from  which  it  was  formed,  if  proper 
means  be  applied.  An  illustration  occurs  in  the 
case  of  aqueous  vapour,  which  always  exists  in 
greater  or  less  quantity  diffused  through  the  air, 
but  this  vapour  is  still  the  vapour  of  water,  ex- 
hibiting all  its  properties,  and  capable  once  more 
of  assuming  the  liquid  state  on  a sufficient  reduc- 
tion of  temperature.  Another  view  equally  erroneous 
is,  that  a given  bulk  of  air  or  gas  will  take  up  and 
hold  in  solution  an  almost  indefinite  quantity 
of  vapour,  and  some  extraordinary  statements  have 
been  made  as  to  the  large  amount  of  this  quantity. 
Now,  from  what  has  been  said  in  the  earlier  portion 
of  this  paper,  it  will  be  readily  understood  that 
this  point  is  capable  of  experimental  proof,  and 
is  not  determined  either  by  chance  or  accident. 
Every  liquid  body  has  a maximum  tension  of  its 
vapour,  and  this  point  is  as  fixed  for  any 


particular  substance  as  its  specific  gravity  or  its 
boiling  point.  If,  therefore,  a given  space, 
filled  either  with  air  or  other  gas,  contain  a 
quantity  of  vapour  at  its  maximum  tension, 
that  space  will  be  saturated  with  such  vapour,  and 
it  will  be  found  impossible  to  cause  it  to  hold  ever 
so  slight  a quantity  in  excess  of  that  already 
existing,  as,  however,  this  tension  is  lower  for  lower 
temperatures,  a space  that  is  satmated  at  a higher 
temperature  will  become  over,  or  supersaturated  as 
the  temperature  falls,  and  hence  must  deposit  a 
quantity  of  vapour  in  the  liquid  state.  Whenexperi- 
ments  are  made  with  a view  to  test  this  result,  the 
temperature  of  the  (/as  should  be  the  observed  tem- 
perature and  not  the  temperature  of  the  vessel 
containing  it,  as  the  conducting  power  of  a gas  for 
heat  is  so  bad  that  it  takes  a considerable  time  for 
any  quantity  of  it  to  fall  from  a higher  to  a lower 
temperature.  It  will  be  seen,  then,  that  the  fixing 
of  the  maximum  tension  of  the  vapour  from  a 
liquid  for  different  temperatures  will  give  us  an 
exceedingly  good  indication  of  the  quantity  of  the 
vapour  which  may  exist  diffused  through  any 
space  of  air  or  other  gas.  A statement  was  made 
at  the  outset,  which,  for  the  sake  of  clearness,  is 
repeated  here,  viz. , that  the  medium  in  which  the 
vapour  is  diffused  has  no  effect  whatever  upon  the 
quantity  so  diffused,  a vacuum,  or  equal  volumes 
of  all  gases,  taking  up  the  same  quantity  of  the 
vapour  of  any  liquid.  The  boiling  point  of  a 
liquid  is  far  more  intimately  connected  vrith  its 
vapour  tension  than  its  specific  gravity ; indeed 
the  boiling  point  depends  upon  the  vapour  tension, 
for  when  this  tension  equals  in  amoimt  the  pres- 
sure of  the  atmosphere,  a body  is  said  to  boil,  and 
does  at  that  point  enter  into  ebullition.  A great 
tendency  has  been  sho\vn  by  inventors  to  reduce 
the  specific  gravity  of  the  hydrocarbons  which 
they  use,  with  a view  to  obtain  bodies  of  very  great 
volatility,  and  to  some  extent  the  boiling  points  of 
such  bodies  have  been  disregarded ; probably  this 
has  not  led  them  much  astray,  because,  as  it  hap- 
pens, the  substances  mostly  used  for  these  pur- 
poses, the  light  petroleum  spirits,  have  low  specific 
gravities  and  low  boiling  points,  the  two  being  re- 
duced at  the  same  time,  but  if  almost  any 
other  class  of  hydrocarbons  had  been  dealt  with, 
the  specific  gravity  would  have  proved  no  guide 
to  the  volatility  of  the  the  compound ; thus,  in 
the  case  of  the  following  bodies,  alcohol,  benzole, 
and  bisulphide  of  carbon,  which  have  respectively 
the  specific  gravities  0'719,  0‘8o,  and  1'272,  the 
vapour  tensions,  and  consequently  the  boiling 
points,  follow  just  the  contrary  order,  and  the 
body  possessing  the  greatest  density  is  really  the 
most  volatile.  The  vapour  tension  of  alcohol,  at 
ordinary  temperatures,  viz.,  about  15  deg.  C.,  is 
equal  to  the  depression  of  the  mercurial  column 
to  the  extent  of  30  mm,  the  boding  point  of  alcohol, 
being  79  deg.  C. ; the  vapour  tension  of  benzole, 
in  the  saiue  manner,  is  55,  and  the  boiling  point  of 
the  liquid  78  deg.  C.,  and  of  bisulphide  of  carbon 
as  high  as  250,  with  a boding  point  of  48  deg.  C. ; 
low  specific  gravity  is,  therefore,  not  always 
coupled  with  low  boding  point  and  great  volatility. 

A law  was  enunciated  by  Dalton,  which,  though 
since  proved  to  be  only  approximately  true,  never- 
theless enables  us  obtain  a rough  idea  of  the 
vapour  tension  of  any  liquid  if  we  know  its 
boding  point,  which  was  tins: — “The  vapours  of 
different  liquids  have  equal  tensions  at  tem- 
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peratures  equally  removed  from  their  boiling 
points.”  Thus,  the  boiling  point  of  alcohol  being 
79  deg.,  the  vapour  tension  of  alcohol  at  50  deg. 
ought  to  be  equal  to  the  vapour  tension  of 
water  (with  a boiling  point  of  100  deg.  C.)  at 
71  deg.,  which  is  approximately  correct.  Now, 
the  boiling  points  of  the  light  petroleum  spirits 
used  in  the  carburation  of  air  are  pretty  well 
known,  and  some  of  them  are  expressed  in  the 
following  table,  together  with  the  specifie  gravity 
of  the  spirit : — 

Boiling  Points  of  Light  Petroleum  Spirit  of 
Different  Specific  Gravity. 


Specific  gravity. 

Builiu 

g point. 

0-6U0  

4 

deg.  C. 

0-628  

30 

0-669  

68 

0-699  

92 

0-726  

118 

0-741  

136 

0-757  

160 

The  spirit  more  commonly  employed  has  a spe- 
cific gravity  of  about  0'650,  havmg  a boiling 
point  of  58  deg.  C.  In  the  following  short  table 
the  vapour  tension  of  this  spirit  has  been  calculated 
by  the  above  approximate  law,  for  several  different 
but  often  experienced  temperatures. 

Table  of  Maximum  Vapour  Tension  of  Petroleum 


Spirit  of  a Sp.  Gr. 

•650  AT 

Different 

Tempera 

TUKES. 

Temperature. 

Vapour  tension. 

— 10  deg.  C. 

(14  deg.  F.) 

43-5 

mm. 

0 „ 

(32 

) 

8L-0 

+ 10 

(50 

„ ) 

132-0 

15  „ 

(60 

) 

....  167-0 

,, 

20  „ 

(68 

„ ) 

203-0 

40  „ 

(104 

„ ) 

301-8 

These  vapour  tensions,  therefore,  express  the 
maximum  proportionate  quantities  of  the  spirit 
which  can  exist  dissolved  in  air,  or  other 
medium  at  those  temperatures ; thus  the 
quantity  of  vapour  dissolved  at  15  deg.  C.  (60  deg. 
F. ) or  the  temperature  of  a tolerably  warm  day,  is 
just  about  double  that  which  will  be  dissolved  at 
0 deg.  C.  (32  P.)  or  the  freezing  point  of  water; 
the  reduction  of  the  temperature  from  15  deg.  to 
10  deg.  C.  (60  deg.  to  50  deg.  F.)  is  coupled  with 
a loss  of  about  one  quarter  of  the  amount  of  hydro- 
carbon vapour.  These  points  are  capable  of  direct 
experimental  proof,  and  all  claims  and  statements 
made  by  inventors  may  be  brought  with  perfect 
justness  to  such  results.  We  may  perhaps  state 
the  above  table  in  a still  clearer  way , by  convert- 
ing the  figures  representing  the  vapour  tensions 
into  the  per-centage  of  vapour  present  in  any  bulk 
of  gas  at  any  particular  temperature.  It  will  then 
stand  thus : — 


Table  of  Per-centage  of  Vapour  of  Petroleum 
Spirit  of  a Sp.  Gr.  '650,  present  in  Air  or  other 
Medium  at  Different  Temperatures. 


Temperatnre. 

Per-centa 

10  deg.  C. 

(14  deg.  F.) 

5-7 

0 „ 

(32  „ ) 

10-7 

10  „ 

(-50  „ ) 

17-5 

15  „ 

(60  „ 

22  0 

20  „ 

(68  „ ) 

27-0 

40  „ 

(104  „ ) 

39-0 

Now,  for  an  “air  gas”  scheme  to  be  supcessful, 
the  air  must  hold  in  solution  a sufficient  quantity 


of  vapour  at  the  lowest  temperature  to  which 
it  may  possibly  be  exposed  as  shall  confer  upon 
it  both  inflammability  and  an  adequate  luminosity, 
and  this  really  means  that  at  a higher  tempera- 
ture it  will  hold  in  solution  a much  greater 
quantity  than  is  necessary  in  order  to  obtain  such 
a result.  In  many  cases,  doubtless,  this  is  the  case. 

The  quantity  of  vapour  held  in  solution  at  any 
one  time,  no  matter  at  what  temperature  the 
observation  be  made,  will  be  found  to  be  just  that 
quantity  which  would  be  found  sufficient  to 
saturate  the  air  or  gas  at  the  lowest  temperature 
to  which  it  has  been  exposed  ; hence  any  lowering 
of  the  temperature  after  carburation  should  be 
carefully  avoided,  as  a loss  would  thereby  be 
incurred  of  a quantity  of  vapour  which  would  not 
be  restored  on  the  temperature  becoming  again 
higher ; this,  of  course,  applies  only  to  the  gas  or 
air  after  it  has  left  the  liquid  hydrocarbon,  and  is 
not  in  contact  with  it. 

The  liquid  hydrocarbons,  which  at  present  are 
almost  exclusively  proposed  to  be  employed  for  the 
purposes  of  carburation,  are  the  light  oils  and 
spirit  which  form  the  first  distillate  in  the  prepara- 
tion of  paraffin  oil  from  the  crude  American  mineral 
oil.  As  this  light  spirit  is  too  volatile  and  inflam- 
mable to  be  burned  in  any  sort  of  lamp  at  present 
in  use,  and  no  other  commercial  application  has 
been  discovered,  very  large  quantities  of  it  are 
disposed  of  as  an  entirely  waste  product,  obtain- 
able at  a merely  nominal  cost.  Whether  the  difficul- 
ties of  importation,  or  its  taking  its  position  as  a 
marketable  product,  will  materially  affect  the  esti- 
mates at  present  put  forward  for  the  continuous 
acquirement  of  large  quantities,  will  remain  here- 
after to  be  seen. 

With  regard  to  these  “ air  gases,”  all  that  re- 
mains is  to  state  wherein  the  various  plans 
differ  in  their  mode  of  carburetting  the  air.  The 
first  of  these  recent  schemes  purposes  to  drive 
minute  streams  of  air  through  a layer  of  spirit  of 
a specific  gravity  0’670 — this  is  accomplished  by 
forcing  air  under  pressure  through  a small  tank  of 
the  liquid,  having  a false  bottom  of  wire  gauze  ; 
the  passage  of  the  air  through  the  gauze  divides 
it  into  innumerable  fine  streams,  and  causes  it  to 
come  into  close  contact  with  the  liquid  material. 
The  air,  as  it  issues  from  the  top  of  the  tank,  wiU 
thus  be  saturated  with  the  hydrocarbon  vapour. 
The  depth  of  liquid  through  which  the  air  passes 
is  maintained  constant  by  means  of  a somewhat 
ingenious  float.  It  is  further  proposed,  in  this 
patent,  to  dissolve  in  the  spirit  a quantity  of  some 
more  highly-condensed  solid  hydrocarbon  ; but  it 
is  open  to  very  considerable  doubt  whether  the 
effect  of  such  addition  could  be  very  perceptible. 

The  illuminating  power  of  this  gas  is  very  high,  as 
high  indeed  as  30  candles,  although  this  statement 
requires  a slight  qualification,  as  the  lighting  power 
of  the  flame  is  not  expressed  by  it,  but  only  the 
fact  that  if  it  were  possible  (which  it  is  not)  to  bum 
the  gas  at  the  rate  required  by  the  photometric 
test,  viz.,  five  cubic  feet  per  hour,  this  illuminating 
power  would  be  obtained,  it  being  a fact  that  a 
very  much  smaller  amount  of  air-gas  can  be  burned 
from  the  ordinary  “London  argand”  burner,  or 
from  a batswing,  to  obtain  the  same  size  of  flame 
than  in  the  case  of  coal-gas ; this  effect  is  no  doubt 
due  to  the  greater  density  of  “ air  gas.”  It  may 
be  mentioned  here  that  these  air-gases  do  not  bum 
at  all  well  under  pressure,  and  hence  are  only 
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suited  to  turners  wticli  afl’ord  exceedingly  free 
passage  to  tte  issuing  gas,  such  as  argands,  there 
being  a tendency  with  burners  of  the  batswing  and 
fishtail  class  for  the  air  and  Tapour  to  separate, 
possibly  explainable  by  the  more  rapid  transpiration 
of  the  lighter  substance  through  a narrow  opening. 
The  gas  produced  by  this  particular  scheme  possesses, 
as  might  be  expected,  a very  fair  degree  of  per- 
manency at  ordinary  temperatures,  and  is  capable 
of  transmission  through  comparatively  long  lengths 
of  pipe  with  little  deterioration  in  quality.  As  an 
experimental  trial,  one  side  of  the  nave  of  the 
Crystal  Palace  has  been  recently  lighted  in  this 
manner,  with  what  success  the  public  journals  have 
testified,  the  spirit  used  for  this  purpose  having 
a somewhat  lower  specific  gravity  than  that 
mentioned  in  the  patent.  It  is  further  stated  that 
one  gallon  of  oil  will  carburet  800  cubic  feet  of  air, 
the  cost  of  this  gallon  of  oil  being  two  shillings. 

A second  plan  for  obtaining  the  same  result  is  a 
modification  of  the  above,  the  special  features  of 
which  are,  in  the  first  place,  the  required  current 
of  air  being  maintained  by  clockwork,  and, 
secondly,  the  substitution  of  a considerable  length 
of  cotton,  wool  on  other  absorbent  substance,  kept 
saturated  with  the  liquid  hydrocarbon,  in  the  place 
of  bubbling  the  air  directly  through  the  liquid. 
The  spirit  used  and  the  results  obtained  are  very 
much  the  same  as  in  the  former  case.  This  scheme 
also  is  being  illustrated  upon  a somewhat  extended 
scale,  the  small  town  of  Great  Marlow  being  at 
present  illuminated  by  its  means. 

Perhaps  this  latter  has  one  slight  advantage 
over  the  former,  inasmuch  as  the  bubbling  of  air 
through  a volatile  spirit  will  promote  its  evapora- 
tion, to  such  an  extent  that  the  temperature  of  the 
liquid  will  be  reduced  exceedingly  low,  in  some 
cases  as  low  as  the  freezing  point,  and  consequently 
the  temperature  of  the  air  will  be  very  considerably 
reduced  at  the  same  time.  Now  any  unnecessary 
reduction  of  temperature,  either  of  liquid  or  air, 
should  be  carefully  avoided,  in  order  to  keep  in 
solution  as  much  vapour  as  possible. 

Yet  a third  plan  has  received  some  attention 
which  possesses  at  least  the  advantage  of  simpli- 
city, and  this  consists  in  using  an  ordinary  gas- 
holder, with  its  tank,  as  a gas  generator,  to  the 
exclusion  of  another  apparatus.  At  the  crown  of 
this  gas-holder  is  placed  a valve,  opening  with 
ease  inward,  but  closing  the  moment  any  pressure 
is  applied  to  the  holder.  Underneath  this  valve 
are  placed  trays  containing  a shallow  layer  of  a 
spirit,  if  anything,  of  somewhat  lighter  specific 
gravity  than  those  used  in  other  cases.  As 
the  gas-holder  is  mechanically  raised,  the  entering 
air  passes  over  the  surface  of  the  volatile  hydro- 
carbon, becoiting  in  this  manner  sufficiently 
charged  to  be  immediately  used  as  an  illuminating- 
gas,  which  may  be  consumed  through  most  ordi- 
nary fittings.  The  illuminating  power  of  the  flame, 
expressed  in  the  same  manner  as  before,  is  from 
thirty  to  thirty-three  candles.  The  spirit — of 
which  one  gallon,  it  is  believed,  will  carburet 
500  cubic  feet — used  in  this  process  is  said 
to  be  obtainable  in  an  almost  unlimited  quantity, 
being  driven  ofi'  on  the  first  heating  of  the 
crude  product  in  the  manufactme  of  American 
kerosene  oil.  At  present  this  volatile  distillate 
18  allowed  principally  to  evaporate  into  the 
atmosphere ; but  it  is  thought  that  with  very 
little  extra  expense  or  trouble,  it  may  readily  be 


condensed  and  imported.  This  spirit  evaporates 
with  extreme  rapidity,  as  might  be  expected  from 
its  low  boiling-point ; and  the  vapour  proceeding 
from  it,  as  from  other  petroleum  spirits,  is  an  ex- 
ceedingly heavy  one,  almost  as  heavy,  indeed,  as 
the  vapour  of  ether  ; hence,  when  mixed  with  air, 
it  renders  the  mixture  considerably  heavier  than 
an  equal  bulk  of  air,  and  this  has  been  taken  ad- 
vantage of  in  the  construction  of  what  is  certainly 
an  ingenious  arrangement,  intended  to  be  used  as 
a portable  gas  lamp,  or,  in  some  cases,  in  place  of 
the  ordinary  gaselier.  A small  reservoir  communi- 
cating by  a pipe  with  an  ordinary  gas  burner,  pro- 
vided with  a stopcock,  is  filled  with  shavings  or 
wool,  which  material  is  saturated  with  the  spirit. 
The  air  and  vapour  descend  together  through  the 
pipe  to  the  burner,  and  produce  a flame  apparently 
equal,  in  all  respects,  to  ordinary  gas,  the  air 
entering  through  a small  hole  at  the  top  of  the 
reservoir.  It  is  stated  that  half-a-pint  of  oil  will 
be  sufficient  to  saturate  an  amoimt  of  material  to 
supply  a light  for  nine  hours. 

It  has  often  been  thought  that  of  a necessity 
these  very  volatile  liquids  must  be  much  more 
liable  to  explosion  than  those  of  higher  boiling 
points ; such,  however,  is  not  the  case,  not  but 
that  it  is  possible  to  cause  them  to  explode,  because 
the  vapour  of  any  combustible  hydrocarbon,  when 
mixed  with  that  proportion  of  air  which  contains 
just  sufficient  oxygen  to  bum  up  the  hydrogen  and 
carbon,  will  burn  throughout  at  once,  producing 
thereby  sudden  expansion,  which  is  nothing  more 
than  explosion ; but  the  conditions  necessary,  in 
order  to  obtain  this  result,  are  more  difficult  in  the 
case  of  these  heavy  vapours  of  very  volatile  bodies, 
as,  just  above  the  explosive  point,  the  air  and 
vapour  simply  inflame  and  burn,  while  just  below 
it  inflammation  will  not  occur  at  all  from  the  pre- 
sence of  too  small  a quantity  of  vapour.  This  is 
contrary  to  the  case  of  hydrogen  gas,  which  ex- 
plodes with  ease  when  mixed  with  air  in  very- 
variable  proportions.  The  fear  has  been  expressed 
that  possibly,  even  after  the  complete  mixture  of 
such  a heavy  vapour  and  air,  that  separation  other 
than  condensation  to  the  liquid  state  might  occur, 
that  is  to  say,  that  a layer  of  hea-vy  vapour  might 
lie  at  the  bottom  and  a layer  of  the  lighter  air  at 
the  top  ; but  the  law  of  the  diffusion  of  gases 
which  states  that  gases  and  vapours,  whatever 
their  differences  in  density,  will  become  and  re- 
mam  completely  mixed,  invariably  prevents  such 
separation,  just  as  in  the  atmosphere  the  heavier 
oxygen  is  not  found  at  the  bottom,  and  the  lighter 
nitrogen  at  the  top,  but  the  two  are  formd  to- 
gether in  practically  the  same  proportions  from 
wherever  a sample  of  air  is  obtained. 

If  comparisons  be  instituted  between  gases  made 
in  the  ordinary  manner  and  these  air  gases,  they 
should  be  made  under  the  same  circumstances,  and 
if  this  be  done  it  will  be  found  that  coal-gas  itself 
suffers,  either  on  exposui-e  to  a low  temperature  or 
by  long  keeping — not  in  any  way  a surprising 
result,  since  it  contains  the  vapours  of  benzole, 
toluole,  &c.,  which  are  capable  of  being  condensed 
to  liquids.  In  this  respect  rich  gases  always 
suffer  the  most ; thus  on  continued  exposure  to  a 
temperature  of  0 deg.  C.,  or  32  deg.  P.,  gas  made 
from  cannel  coal  loses  much  more  of  its  illumi- 
nating power  than  gas  made  from  ordinary  coal. 

The  employment  of  a combustible  gas  as  the 
vehicle  for  holding  in  solution,  and  carrying. 
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vapours  of  volatile  liquids,  appears  at  first  sight  to  | 
be  a more  rational  and  probably  a more  successful  | 
method  of  applying  the  principle  of  carburation, 
for  in  the  former  cases  not  only  has  a sufficiency  , 
of  vapour  to  be  retained  to  confer  luminosity  upon 
the  flame,  but  a fm’ther  quantity  must  be  present 
for  the  production  of  the  flame  itself,  or  we  may 
express  this  difference  by  saying  that  in  the  one 
case  the  combustilde  gas  is  already  manufactured, 
and  requires  only  to  be  endowed  with  luminous 
properties  by  the  hydrocarbon  vapour;  in  the 
other  the  combustible  gas  has  itself  to  be  manu- 
factured, and  then,  also,  to  acquire  luminosity  from, 
the  hydrocarbon  vapour,  and  therefore  it  will  be 
pei-fectly  clear  that  a non-combustible  gas  will 
require  to  hold  a larger  quantity  of  vapour  in  i 
solution  than  a combustible  gas,  in  order  to  attain  ■ 
the  same  ammmt  of  lighting  power.  This  state-  J 
ment  does  not,  of  course,  deny  the  possibility  | 
of  a non-combustible  gas,  such  as  air,  ac-  i 
quiring  and  holding  a sufficient  amount  of 
vapour,  blit  all  other  things  being  equal,  a 
combustible  gas  has  a distinct  advantage  in  this  ! 
respect,  and  probably  such  a gas  might  be  car-  | 
buretted  with  a hydrocarbon  liquid,  having  a lower  , 
boiling  point,  and  hence  less  volatile  than  an  in-  | 
combustible  gas,  such  as  air.  This  advantage  is  j 
also  increased  when  air  is  employed,  from  the 
presence  in  it  of  one-fifth  of  its  volume  of  oxygen  j 
which  burns  up,  without  other  effect  thmi  in- 
creasing the  heat  of  the  flame,  a proportionate  \ 
quantity  of  vapour.  The  nature  of  the  com-  j 
bustible  gas  used  is  not  of  any  very  great  im- 
portance, and  hence  cheapness  and  economy  in 
production  become  the  chief  guides  for  its  manu- 
facture. The  possibility,  without  any  great  amount ; 
of  trouble,  of  o'ltaining  a quantity  of  hydrogen  ^ 
gas  from  water  has  always  been  a favourite  theme  j 
with  inventors,  and  many  schemes  for  its  prac-  ' 
tical  utilisation  have  been  introduced ; but  one  | 
hardly  expected  to  recognise  in  a “new  gas”  our  | 
old  friend  this  water-gas  once  more ; such  is, 
however,  the  case,  and  a patent  has  lately  been 
obtained  for  the  c.trlairation  of  this  gas  with  some  j 
light  hydrocarbon  liquid.  The  plan  is  being  carried  [ 
out  upon  a small  scale,  and  will  doubtless  very  j 
soon  be  tried  upon  a more  extended  one.  The 
amount  of  attention  that  has  been  at  various  times  I 
bestowed  upon  this  subject  may  be  gathered  from 
the  number  of  patents  obtained  for  the  production 
of  this  so-called  water-gas.  The  first  appears  to 
have  been  granted  to  Michael  Donovan  in  1830,  a 
second  to  George- Lowe  in  1831,  a third  to  Gilbert 
Saunders  in  1833,  and  two  others  to  Mr.  Floret 
and  Jean  Baptiste  Molerat  about  the  same  time, 
and  many  others,  all  difl'ering  by  some  slight 
modifications,  but  all  dependent  upon  the  decom- 
jiosition  of  steam  by  red  hot  coal,  coke,  or  metal. 
This  decomposition  takes  jilace  with  very  great 
ease  whenever  steam  is  passed  over  such  heated 
material.  Hydrogen,  carbonic  oxide,  and  carbonic 
acid  being  produced,  probably  two  difterent  actions 
take  j)lace,  as  expressed  by  the  following  equa- 
tions : — 


H2O  -{-  C =z  H„  -f  C 0 
2H2U  -I-  C 2H,,  -h  C Oo 


Carbonic  add  

Carbonic  oxide 

Hydrogen 

20 

60  „ 

100 

Any  form  of  carbon  is  capable  of  effecting  this 
decomposition.  If  a metal,  such  as  iron,  be  present, 
it  adds  to  the  quantity  of  hydrogen  obtained 
according  to  the  following  action  ; — 

4 Hg  0 -t-  3 Pe  = Fe,  -t- 

This  mixture  of  gases  is  inflammable,  and  bums 
with  a non-luminous  but  hot  flame,  the  heat  of 
which  would  be  increased  if  the  carbonic  acid  were 
previously  removed,  the  flame  of  hydrogen  gas  hav- 
ing a temperature  of  3,776  deg.  Fah.  This  heat  of 
the  flame  is  an  undoubted  advantage  when  the  gas 
is  carburetted,  as  the  particles  of  carbon  are  thereby 
heated  to  whiteness  ; but,  on  the  other  hand,  the 
presence  in  the  gas  of  a quantity  of  carbonic  oxide 
is  as  great  a disadvantage,  on  account  of  its  in- 
jurious and  exceedingly  harmful  character.  Car- 
bonic acid  is  an  injurious  gas,  but  its  action  upon 
the  system  is  not  that  of  an  active  poison,  but 
rather  that  of  preventing  the  necessary  amount  of 
oxygen  from  entering  the  lungs,  and  hence  death 
from  its  effect  will  be  death  from  suffocation.  On 
the  other  hand,  carbonic  oxide  is  an  active  poison, 
and  recovery  from  its  effect  is  much  more  doubtful ; 
indeed,  it  is  calculated  that  2 percent,  in  any  atmo- 
sphere would  prove  fatal,  a result  that  should  cause 
great  caution  in  the  use  of  a gas  containing  it  in 
any  quantity. 

In  this  recent  process  it  is  proposed  to  iise  retorts 
of  the  ordinary  description,  set,  as  usual,  in  benches 
of  five,  seven,  or  nine.  All,  except  the  upper  one 
of  each  set,  are  filled  with  some  carbonaceous  sub- 
stance, usually  coke,  together  with  some  scrap 
iron,  or  iron  chairs,  and  heated  up  to  a compara- 
tively high  temperature  ; steam — under  pressure, 
generated  from  an  ordinary  boder,  and  super-heated 
liy  its  passage  through  pipes  set  in  and  heated  by 
the  same  furnace  as  the  retorts — is  introduced  into 
the  back  of  each  retort,  and  has  to  traverse  its 
whole  length,  passing  through  the  red-hot  coke 
and  issuing  from  the  front.  During  this  passage 
the  above  decompositions  take  place.  The  upper 
retort  is  of  a larger  size,  and  is  also  filled  with 
' coke,  but  no  steam  is  introduced  into  it ; the  gases 
formed  and  the  remaining  uiidecomposed  steam 
j fi'om  the  other  retorts  ptissing  through  it  together, 

, this  remaining  quantity  of  steam  being  thus  de- 
i composed  ; and  from  this  point  the  grs  is  treated 
I j)i-ecisely  in  the  ordinary  manner,  and  stored  in 
’ holders,  it  being,  in  all  respects,  a permanent  gas. 
i It  is  intended  to  utilise  this  gas  by  itself,  as  a 
heating  gas  ; but  its  chief  use  is  for  illumination,  and 
the  necessary  luminosity  is  obtained  in  the  same 
manner  as  with  air  gas,  the  gas  being  caused  to 
bubble  throiigh  some  light  spirit,  any  reduction  of 
tempei'ature  by  the  rapid  evaporation  being  avoided 
by  maintaining  the  vessel  containing  it  at  a con- 
stant temperature  by  means  of  a steam  pipe.  The 
illuminating  pow'cr  of  the  gas  so  obtained  is  equal 
to  about  sixteen  or  seventeen  candles  ; and  its 


The  amounts  of  hydrogen,  carbonic  oxide,  and 
ctiibonic  acid  obtained  are  variable  under  different 
circumstances.  Aii  analj'sis  of  the  gas  obtained 
by  passing  steam  over  red-hot  charcoal  for  some 
hours  gave  as  a mean — 


permanent  character  is  declared  to  be,  and  no 
doubt  is,  quite  sufficient  to  render  it  of  some  prac- 
tical rrtility.  Let  it,  however,  be  borne  in  mind  that 
no  more  union  has  taken  place  between  the  vapour 
of  the  hydrocarbon  and  the  permanent  gaseous 
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mixture  than  in  the  case  of  the  carhuration  of  air, 
both  gases  taking  up  precisely  the  same  quantity 
of  vapour  at  the  same  temperature,  and  both  being 
equally  liable  to  be  affected  by  changes  of  tem- 
perature, or  other  changes  of  circumstances.  The 
whole  of  these  carburetted  gases  are,  of  course,  to 
a very  large  extent  free  from  those  impurities 
which  are  usually  found  in  coal  gas. 

A suggested  application  of  this  principle  of 
carhuration,  as  an  adjunct  to  the  ordinary  manu- 
facture of  gas,  has  many  favourable  points ; for 
coal  gas  may  most  certainly  be  as  successfully 
carburetted  as  either  air  or  hydrogen  and  carbonic 
oxide,  and  it  is  quite  possible  to  produce  an  ex- 
ceedingly large  yield  of  poor  illuminating  gas 
from  coal,  the  luminosity  of  which  might  be 
brought  up  to  the  ordinary  standard  by  partially 
carburetting  the  gas  with  some  light  hydrocarbon, 
the  presence  of  a less  quantity  of  vapour  being 
requisite  in  a given  bulk  of  gas,  and  hence  a 
successful  result  would  be  more  easily  obtained, 
as  the  vapour  would  only  have  to  raise  the  lumin- 
osity from  a lower  to  a higher  point,  and  not  to  do 
the  whole  work  of  illumination  itself.  A very 
large  yield  of  gas  from  coal  may  be  obtained  by 
working  at  a high  temperature,  or  at  the  ordinary 
temperature  if  a jet  of  steam  be  introduced  into 
the  retorts  during  the  carbonisation,  it  having 
been  found  possible  to  obtain  by  this  latter 
method  as  much  as  52,000  cubic  feet  from  a' 
ton  of  coal  of  an  illuminating  power  equal  to  four 
candles. 

In  the  preceding  remarks  an  endeavour  has  been 
made  to  state  and  examine  the  claims  of  each  of 
the  processes  brought  forward  in  a clear  and  im- 
partial manner.  The  extravagant  statements  and 
impossible  theories  sometimes  put  forward  often 
obtain  credence  .and  support  because  those  hearing 
them  have  seldom  the  necessary  knowledge  of  the 
rudiments  of  chemistry  or  physical  science  to  com- 
bat or  disprove  them  ; and  very  often  such  state- 
ments themselves  are  made  in  ignorance,  and  not 
with  intent  to  wilfully  mislead,  by  those  who  would 
be  glad  to  state  the  truth  if  it  wereicresented  to  them 
in  a clear  and  succinct  manner.  Most  schemes  of 
this  nature  are  open  to  conclusive  proof  with  re- 
gard to  their  value  and  practicability,  and  in  some 
cases  this  proof  will  be  entirely  to  their  advantage, 
and  should  not  be  shunned  by  their  promoters. 
The  introduction  of  so  many  new  inventions  just 
now,  with  regard  to  the  manufacture  of  gas,  indi- 
cates a.  great  want  somewhere,  and  if  such  a want 
exists  it  cannot  be  long  before  it  is  met  and  satis- 
ned.  Whether  any  of  these  present  schemes  are 
tending  toward  this  satisfaction  it  is  jjremature 
to  say ; this  much  may,  however,  be  said,  that 
hasty  condemnation  upon  insufficient  evidence  is 
as  much  to  be  lamented  and  avoided  as  exaggerated 
and  untruthful  statements. 

All  mention  of  the  commercial  success  of  any  of 
the  above  inventions  has  been  avoided,  as  it  was 
not  intended,  at  the  outset,  to  make  this  paper 
anything  but  an  examination  from  a scientific 
point  of  view  of  such  inventions.  Doubtless  there 
are  those  who  are  aole  to  form  an  excellent  judg- 
ment upon  such  matters  as  comparative  cost  of 
material,  plant,  labour,  &c.  ; and  this  part  of  the 
subject  must  at  all  times  have  an  exceedingly  im- 
portant infiuence  upon  any  expressed  opinion  as  to 
the  profitable  nature  of  any  such  imdertaking. 


DISCUSSION. 

After  a few  words  from  Mr.  Hale, 

Mr.  H.  P.  Stephenson  asked  whether  the  hydrogen 
used  was  free  from  carbonic  oxide  or  not.  VV’hile's 
process  (by  which  Stockton  had  at  one  time  been 
lighted)  was  not  the  same  as  that  by  which  the  new 
gas"  was  made,  as  his  gas  had  been  hydrogen,  which 
derived  its  illuminating  power  from  a mixture  of  liog- 
head  coal-gas,  whereas  in  the  ‘'new  gas”  petroleum 
afforded  the  illuminating  agent.  The  drawback  to 
White’s  process  was  that  the  two  gases  would 
not  mix  thoroughly,  and  besides  the  process 
was  a costly  one.  The  light  was  also  very  mjoer- 
tain,  and  varied  considerably  in  power  owing  to 
this  imperfect  fusion  of  the  gases,  whereas  this  was  iiy  no 
means  the  case  with  the  new  gas.  Ha  believed  the 
new  gas  would  not  burn  in  a flat  flame  burner, 
though  it  answered  very  well  in  an  aigand. 
Chichester  was  now  lighted  with  a mixture  of  coal 
gas  and  this  new  gas,  and,  as  he  understood,  the 
arrangemi  nt  worked  admirably.  As  to  the  poisonous 
qualitii  s of  carbonic  oxide.  Professor  Fr  inklmd 
and  Mr.  Alexander  Wright  had  some  years  since 
experimented  upon  the  subject,  and  had  found  that 
carbonic  oxide  was  no  more  destructive  to  animal  life 
than  an  equal  quantity  of  coal-gas.  These  experiments 
had  been  ma'le  m counection  with  Mr.  Gillard's  pat.  nt, 
in  which  a jet  of  hydrogen  was  thrown  upon  a ring  of 
platinum,  which  became  incandescent  and  gave  a heau- 
tilul  white  light.  It  seemed  to  him  that  in  the  now  gas 
neither  the  carbonic  acid  nor  the  carbonic  o.xi  le  was  got 
rid  of.  He  should  like  to  ask  wh‘  ther  it  was  in  its  burnt 
or  its  unburnt  stare  that  the 'carbonic  oxide  was  ref  rred 
to  as  poisonous-  by  Mr.  Wills.  Speaking  as  a director 
of  the  Cr\st  il  Palace  District  Gas  Company,  he  would 
suggest  that  if  any  more  experiments  were  made  at,  the 
Palace  with  the  new  gas,  the  coal  gas  should  he  entirely 
cut  off  from  the  complicated  system  of  mains  there  before 
the  new  gas  was  turned  on. 

Mr.  M.  H.  Gore  had  had  some  pr.actical  commercial 
experience  on  the  matter  in  hand.  He  had  himself  been 
connected  -with  the  Introduction  of  air-gas  into  this 
country  from  America,  under  Longbottom’s  p itent,  in 
which  dry  air  was  driven  through  benzole:  He  had 

made  some  400  or  500  exfieriments  with  the  gas,  l.ut 
found  it  a failure.  It  would  not  travel.  Some  which  he 
had  once  stored  in  a gasholder  for  four  days  did  not  dete- 
riorate; but  when  it  was  transferred  to  another  hol  ler  it 
was  found  that  great  loss  ensued.  Further  experiments 
produced  still  lurlher  deterioration,  an  1 lie  came  to,  the 
conclusion  that  the  gas  was  useless  for  this  reason.  Siill 
it  could  be  employed  under  certain  conditieii.s.  He  had 
had  to  make  gas,  for  instance,  where  there  was  no  coal. 
In  1867  he  was  called  upon  to  light  the  city  of  Mexico 
with  gas,  and  it  was  found  that  coal  was  too  dear  fm 
coal-gas  to  be  employed.  He  consequently  fir.st  tried  a 
modification  of  White’s  process,  mixing  water-gas  with 
gas  produced  from  resin  or  tar,  but  there  were  many 
clitticulties  in  the  way;  he  could  not  obtain  proper  re- 
torts; in  fact,  he  had  been  obliged  to  use  a retort  of 
sheet-ir.-n,  and  there  were  other  practical  ilifiiculties. 
Finally,  he  found  that  he  could  not  obtain  the  requisite 
I illilminatiiig  power  without  getting  rid  of  the  caibi  nic 
oxide,  a process  which  involved  so  much  expense,  that 
at  length  the  ])roject  was  ab  iiidoned  as  impracticable. 
He  then  fell  back  on  the  jdan  of  making  gas  from 
wood  and  resin,  and  in  this  he  succeeded,  so  that 
Mexico  was  now  lighted  by  gas  of  that  sort.  In  con- 
clusion, he  would  urge  that  all  interested  in  the  subject 
should  set  their  faces  against  the  extravagant  and 
misleading  statements  by  which  it  was  now  the  fashion 
to  herald  in  all  new  schemes  of  the  sort.  Sue  h a prac- 
tice was  nothing  else  than  puffery  of  the  worst  de- 
scription. 
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Mr.  Howland  then  proceeded  to  exhibit  and  explain  a 
new  apparatus  for  manufacturing  an  air  gas,  the  inven- 
tion of  Dr.  Greenhough,  of  the  United  States.  A small 
quantity  of  spirit  was  poured  into  a gas-holder,  and  the 
holder  raised  so  as  to  admit  atmospheric  air.  This  air 
became  saturated  with  the  vapour,  and  a gas  was  the 
result,  which  burnt  freely  in  an  argand  burner  supplied 
by  a tube.  The  spirit  used  was  a by-product  from  the 
manufacture  of  kerosene  oil,  and  resulted  when  the 
stills  were  first  heated.  It  consequently  was  very 
cheap.  The  gas  produced  burnt  much  slower  than  coal- 
gas,  and  one  gallon  of  the  liquid  (which  could  be  ob- 
tained in  London  for  a shilling)  would  make  over  1,000 
feet  of  gas. 

Mr.  Smartt  inquired  if  there  was  any  danger  in  the 
use  of  this  process. 

Mr.  Howland  said  it  was  perfectlj’’  safe,  and  to  prove 
this  he  lighted  the  vapour  on  the  surface  of  the  liquid, 
and  also  boiled  some  of  the  liquid  over  a lamp.  As  to 
conveying  the  gas,  they  had  only  attempted  to  do  so  for 
a short  distance,  but  he  saw  no  reason  why  it  should  not 
travel  as  far  as  was  required. 

Mr.  Wills,  in  reply,  said  that  he  had  been  using  pure 
hydrogen  in  the  experiments  they  had  seen.  It  was  in 
connection  with  a project  for  driving  superheated  steam 
through  the  coal  in  a gas  retort  known  as  Muscamp's 
that  White’s  hydrocarbon  process  had  been  referred  to. 
and  not  in  connection  with  any  of  the  new  processes 
for  the  carburation  of  gas.  As  to  the  poisonous 
qualities  of  carbonic  oxide,  he  admitted  that  coal 
gas  was  poisonous,  and  would  destroy  animal  life  if 
present  in  sufficient  amount,  but  a much  smaller 
quantity  of  carbonic  oxide  would  destroy  life,  and  therein 
was  the  difference.  Carbonic  oxide,  when  burnt,  became 
carbonic  acid,  so  that  it  was,  of  course,  in  its  unburnt 
state  that  he  spoke  of  it.  In  conclusion,  he  would  advise 
that  no  new  scheme  should  be  condemned  on  account  of 
its  novelty.  For  himself,  he  had  endeavoured  in  the 
paper  to  give  an  impartial  and  accurate  account  of  the 
various  schemes  he  had  described,  and  without  offering 
any  opinion,  he  would  leave  those  present  to  draw  their 
own  conclusions. 

The  Chairman,  in  moving  a vote  of  thanks  to  Mr. 
Wills,  complimented  him  on  his  very  exhaustive  and 
elaborate  prper,  and  observed  that  the  large  attendance 
present  showed  how  great  an  interest  was  now  taken  in 
the  subject.  He  would  also  remark  on  the  extreme  ease 
and  simplicity  with  which  Mr.  Howland’s  apparatus 
worked , observing  that  it  was  one  of  those  clever 
American  contrivances  which  often  took  us  over  here  by 
surprise  at  their  ingenuitj'. 

TJie  vote  of  thanks  was  unanimously  carried. 


After  the  conclusion  of  the  meeting,  Mr.  Elmslie  ex- 
hibited so  me  specimens  of  tins  for  holding  preserved  meats, 
&c.  Hound  the  upper  edge  of  each  tin  a wire  is  inserted 
below  the  cover;  the  ends  of  the  wire  project  sufficiently  to 
allow  of  this  being  seized  with  a key  or  fork  provided 
for  the  purpose,  so  that  the  wire  m.ty  be  drawn  out, 
cutting  off  the  cover  of  the  tin  as  it  comes.  The  inven- 
tion appeared  one  of  considerable  simplicity  and  conve- 
nience. 


Captain  O’Hea  wishes  it  to  be  made  known  that 
the  cartridge  referred  to  in  his  paper  on  “ Improvements  in 
Breech-Loading  Rifles  and  Ainnmnifimi,”  read  on  the  14th 
instant,  as  the  cartridge  wbiidi  gained  the  Giiveinment 
prize  of  £400,  in  the  cartridge  competition,  is  the  Daw  cart- 
ridge, the  invention  of  Mr.  G.  Daw,  of  Threadneedle-street, 
London, 

The  Society  of  Biblical  Arcbteology  intend 

shortly  to  publi.sh  a series  of  trtinslatious  of  all  the  important 
As.syrian  tinil  Egyptian  texts  which  exist  in  the  various 
collections  of  England  and  the  Continent. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  number  of  visitors  admitted  on  Thursday,  15th 
inst.,  was  as  follows Season  tickets,  210;  on  payment 
of  Is.,  3,793  ; total,  4,003.  On  Friday,  season  tickets,  215  ; 
on  payment  of  Is.,  3,115;  total,  3,330.  On  Saturday, 
season  tickets,  947  ; on  payment  of  Is.,  5,265  ; total, 
6,152. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  May  17th,  was  as 
follows: — Season  tickets,  2,122 ; on  payment  of  2s.  6d., 
1,624  ; on  payment  of  Is.,  18,264  ; total,  22,010. 

The  number  admitted  on  Monday  was,  season  tickets, 
178  ; on  payment  of  Is.,  2,645  ; total,  2,823.  On  Tues- 
day, season  tickets,  202 ; on  payment  of  Is.,  3,590 ; 
total,  3,792.  On  Wednesday,  season  tickets,  321 ; on 
payment  of  2s.  6d.,  1,701  ; total,  2,022. 


It  has  been  brought  to  the  knowledge  of  the  Com- 
mittee for  Carriages  that  an  eminent  firm  of  coach- 
builders  have  sent  to  this  year’s  London  International 
Exhibition  parties  of  workmen  connected  with  the 
carriage  trade  to  inspect  the  carriages,  carriage-fittings, 

&c.,  which  are  exhibited.  The  firm  referred  to  are 
understood  to  have  defray^ed  the  travelling  expenses  and 
admission  fees  of  the  workmen,  and  to  have  placed  them 
under  the  guidance  of  an  expert  who  had  previously 
made  himself  acquainted  with  the  special  points  of  in- 
terest in  this  class  of  the  Exhibition.  The  Committee 
for  Carriages,  being  of  opinion  that  the  above-mentioned 
course  might  be  adopted  with  advantage  by  other  firms, 
brought  the  matter  to  the  notice  of  her  Majesty’s  Com- 
missioners ; and  I am  to  state  that  the  Commissioners 
are  prepared  to  allow  a reduction  of  25  per  cent,  on 
parties  of  workmen  of  any  number  not  less  than  fifty. 
The  tickets  for  such  parties  should  be  applied  for,  by 
letter,  about  one  week  before  the  date  of  the  proposed 
visit. 

Her  Majesty’s  Commissioners  have  been  informed 
that  Mr.  C.  S.  Middleton,  of  134,  Wal worth-road,  S.E., 
has  made  himself  acquainted  with  all  the  special  points 
of  this  year’s  Exhibition.  This  gentleman  would  doubt- 
less place  his  services,  on  reasonable  terms,  at  the  dis- 
posal of  any  firms  who  may  wish  to  organise  visits  of 
their  workmen  to  the  London  International  Exhibition 
of  this  year. 

Her  Majesty’s  Commissioners  are  most  desirous  that 
the  practical  illustrations  and  processes  of  manufactures 
shown  in  each  year’s  Exhibition  should  be  made  con-  I 
ducive  to  the  advancement  of  Technical  Instruction.  | 
Her  Majesty’s  Commissioners  venture  to  think  that  it 
comes  within  the  especial  functions  of  the  companies  of 
the  city  of  London,  who  for  centuries  h.ave  been  con- 
nected with  the  advancement  of  arts  and  manufactures,  to 
consider  what  useful  lessons  may  be  afforded  by  the  Ex- 
hibitions, and  they  invite  their  serious  attention  to  the 
subject.  Most  if  not  all  of  the  city  companies  are 
interested  in  education  in  various  schoi  Is  under  their 
direction.  It  is  proposed  to  hold  a meeting  of  representa- 
tives of  all  the  city  companies  in  the  Royal  Albert  Hall; 
to  invite  them  to  look  at  the  industrial  collections  of  the 
present  year,  and  afterwards  to  form  committees 
representing  each  of  the  companies  interested. 


The  President  of  the  Institution  of  Civil  Engineers 
proposes  holding  the  annual  conversazione  of  the  Institu-  I 
tiou  in  the  western  galleries  of  the  London  International  I 
Exhibition,  on  Tuesday  the  27th  instant.  ' 


Among  the  cooking  stoves  in  which  gas  is  employed, 
those  manufactured  by  Messrs.  S.  Leoni  and  Co. 
(No.  4,726),  are  specially  noticeable.  Though  it 
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is  certain  that  the  advantages  claimed  for  gas 
when  used  for  cooking  are  not  as  great  as  its  ad- 
vocates would  have  us  believe,  there  is  no  real 
doubt  that,  if  properly  used,  it  may  he  made  more  eco- 
nomical than  coal.  The  chief  gain  is,  that  there  is  little 
or  no  heat  wasted.  The  exact  amount  required  can  be 
obtained  at  once,  without  waiting  for  the  fire  to  burn  up  ; 
and  when  the  work  is  done,  the  gas  can  be  turned  off, 
and  there  is  no  waste  while  the  fire  is  burning  out. 
Again,  it  is  infinitely  cleaner  than  coal,  and  the  heat 
can  be  exactly  regulated  to  the  various  processes  of 
cooking.  Against  these  advantages  must  be  set  the  fact, 
that  if  used  wastefully — as  household  servants  would  be 
apt  to  use  it — it  is  certainly  not  cheaper  than  coal,  as  a 
given  value  of  coal  will  produce  a greater  amount  of  heat 
than  the  same  value  of  gas.  In  fact,  the  case  may  be 
summed  up  thus  : — Gas,  carefully  and  properly  used,  is 
cheaper  than  coal ; wastefully,  it  is  dearer.  It  is  cleaner  ; 
for  many  purposes  it  is  more  convenient,  and  all  cooking 
processes  can  he  accomplished  by  it. 

The  earliest  patent  on  the  subject  was  taken  out  in 
1831,  by  Eobert  Hicks;  eighteen  years  later,  in  1849, 
D.  O.  Edwards  took  out  another  patent,  in  which  the 
gas  was  mixed  with  atmospheric  air  before  combustion, 
and  it  is  this  principle  of  mixing  the  gas  and  the  atmo- 
spheric air,  so  as  to  obtain  heat,  not  light,  upon  which 
all  gas  stoves  have  been  founded.  The  principle  is,  of 
course,  merely  that  of  the  well-known  Bunsen  burner, 
with  modifications. 

In  Leoni’s  apparatus  one  great  desideratum  has  been 
attained,  that  of  perfection  of  ventilation.  All  fumes 
and  vapours  are  carried  away  along  the  flue,  and  one 
great  drawback  to  the  use  of  gas,  as  hitherto  employed, 
is  avoided.  It  is  also  arranged  so  as  to  be  capable  of 
cooking  on  the  largest  scale,  as  is  shown  by  the  results 
at  the  London  Hospital,  the  kitchen  reports  of  which 
state  that  an  average  saving  in  meat  (as  shown  by  the 
loss  of  weight  in  cooking)  is  about  20  to  25  per  cent,  as 
compared  with  the  old  system,  and  that  an  absolute 
saving  of  £500  in  the  butcher’s  bill  for  a year  has  been 
effected  by  the  gas  stove. 

Among  the  experiments  that  have  been  made  with 
one  of  Leoni’s  apparatus  (a  kitchener  for  family  use)  is 
the  following : — Breakfast  for  five  adults  and  three 
children — 2 pints  of  coffee,  1 pint  of  tea,  ^ lb.  of  bacon, 
|lb.  oatmeal  for  porridge,  6 rounds  of  toast ; time,  20 
minutes;  consumption  of  gas,  12  feet  (less  than  three 
farthings).  Dinner  for  twelve  adults  and  three  children 
— Gibs,  leg  of  lamb  (loss  L)  lbs.),  4 lbs.  sirloin  beef  (loss 
lOoz.),  5 lbs.  potatoes,.  6 large  cauliflowers,  2 large  fruit 
pies;  time,  hours;  consumption  of  gas,  48  feet  (2^d.). 
This  economy  of  fuel  is  mainly  effected  by  the  ingenious 
arrangement  for  reflecting  and  utilising  the  heat — ar- 
rangements which  reflect  special  credit  on  the  invention. 
A smaller  apparatus  is  calculated  to  do  all  the  cooking 
for  a family  of  twelve  persons,  at  a cost  of  36s.  per 
quarter,  or  4|d.  per  day,  estimating  the  price  of  gas  at  4s. 
per  1,000  cubic  feet.  These  facts  speak  for  themselves, 
and  show^  how  great  improvements  can  be  effected  by 
careful  scientific  appliances,  for  it  is  economy  in  the  use 
of  fuel,  not  cheapness  in  the  fuel  itself,  that  is  the  chief 
advantage  of  these  new  stoves.  Besides  the  larger  cook- 
ing  apparatus,  Messrs.  Leoni  show  some  very  convenient 
and  handy  appliances  for  cooking  on  a small  scale. 
These  might  well  be  introduced  into  houses  where  the 
use  of  gas  for  general  cooking  purposes  is  impracticable 
from  previously  existing  arrangements. 

Among  the  scientific  inventions  at  the  Exhibition,  one 
of  the  most  interesting  and  beautiful  is  the  process  of 
glass  engraving  by  means  of  the  sand-blast.  Though 
brought  out  some  time  since  in  the  United  States,  it  is 
only  now  that  we  in  England  have  an  opportunity  of 
seeing  this  process  at  work.  The  machine  is  in  Boom  V., 
and  is  numbered  4,886. 

The  main  object  of  the  inventor  is  to  engrave  orna- 
mental and  other  devices  upon  plain  and  coloured  glass, 


upon  stone,  and  upon  metallic  surfaces,  in  an  expeditious 
and  economical  manner,  and  with  a sharpness  which  is 
unattainable  by  any  other  means.  The  invention,  which 
applies  chiefly  to  intaglio  and  flat  relief  engraving,  is 
based  on  the  fact  that  when  glass,  stone,  or  metal  is  sub- 
jected to  the  impact  of  a blast  of  sand,  or  equivalent 
hard  granular  substance,  the  detrition  of  the  surface  ex- 
posed to  its  action  will  be  rapidly  effected.  Strangely 
enough,  although  the  sand-blast  acts  with  energ}^  upon 
hard  or  brittle  surfaces,  it  has  little  or  no  effect  upon 
elastic  and  soft  substances,  such  as  india-rubber,  wax, 
paper,  and  lace,  and  it  is  upon  such  substances,  therefore, 
that  the  patentee  relies  for  protecting  those  parts  of  the 
glass,  stone,  wood,  or  metal  which  are  intended  to  be 
untouched  by  the  sand-blast.  The  efficacy  of  the  blast 
depends  upon  its  velocity.  The  sand  may  be  propelled 
either  by  steam,  water,  or  air,  but  steam  is  in  general 
preferred  where  high  velocities  are  required. 

The  process  is  very  simple.  A bit  of  lace  is  spread 
over  a piece  of  glass,  the  jet  directed  on  it,  and  in  a few 
seconds  the  surface  of  the  glass  unprotected  by  the  lace 
is  cut  away  and  made  into  “ ground  glass,”  while  the 
pattern  of  the  lace  is  marked  out  in  smooth,  untouched 
glass.  To  produce  glass  “ ground,”  or  opaque,  on  one 
side,  a sheet  of  glass  is  placed  on  rollers  under  a stream 
of  sand  driven  through  a long  slit  at  right-angles  to  the 
plane  of  the  glass,  and  as  the  whole  surface  of  the  glass 
passes  under  the  jet  it  is  all  evenly  ground  or  frosted. 
By  using  sheets  of  variously-coloured  glass  cemented 
together,  and  hollowed  out  to  various  depths,  coloured 
designs  may  be  produced,  but  the  most  beautiful  effects 
are  obtained  by  the  employment  of  photographs  on  gela- 
tine (like  those  used  in  the  heliotype  process),  which  are 
attached  to  the  glass  before  its  exposure  to  the  jet.  The 
sand  cuts  away  the  finest  lines  of  the  glass  when  it  is  un- 
covered, but  leaves  smooth  the  portions  protected  by  the 
soft  gelatine.  There  are  now  on  view  in  the  Exhibition 
some  really  exquisite  specimens  of  pictures  on  glass  pro- 
duced by  this  means. 

Another  application  of  the  process  is  for  stone  carving. 
By  its  use  perforated  stone  work  and  tracery  like  that 
now  existing  in  some  of  the  old  Indian  temples  is  readily 
produced.  The  most  intricate  and  delicate  lace-work 
may  be  cut  out  of  the  hardest  stone  in  a way  that  no 
mason’s  chisel  could  ever  effect.  Work  like  this  might 
form  an  absolutely  new  feature  in  architectural  decora- 
tion, as  ornamental  gratings  of  stone  and  marble  might 
re-place  those  now  made  of  iron.  When,  as  in  this  case,  a 
large  quantity  of  material  is  to  be  removed,  a steam  jet,  of 
from  40  to  60  lbs.  pressure,  is  used,  and  the  stencil  is  made 
of  iron  or  rubber.  This  stencil  gradually  wears  away,  but 
much  less  rapidly  than  the  stone.  When  a small  quantity 
of  material  is  to  be  worn  away,  or  the  surface  merely  de- 
polished,  as  in  ornamenting  glass,  a jet  of  air  of  from 
y'ljlb.  to  lib.  pressure  is  preferred.  With  a steam  jet 
using  two  horse-power  of  steam  at  70  lbs.  pressure,  and 
one  pint  of  sand,  two  cubic  inches  of  granite,  four  cubic 
inches  of  marble,  or  ten  cubic  inches  of  sandstone,  may 
be  cut  away  per  minute. 

Besides  the  objects  already  mentioned,  it  is  stated  that 
the  blast  may  be  applied  for  cutting  grooves  in  quarries 
and  tunnels,  for  cleaning  seale  from  metals,  for  cutting 
stone  in  lathes,  and  for  effecting  various  other  processes. 


A Co)iimittee  for  tlie  erection  of  a monument  to 
Liebig  has  been  constituted  at  Munich.  Coumallor  von 
Neithiimmer  is  the  chairman,  Prof.  Von  Bischotf  the  vice- 
chairman,  and  professors  Vollhard  and  Von  Jolly  are  the 
secretaries.  The  King  of  Bavaria  has  subscribed  1,600 
florins. 

The  Ncio  York  Semi-l]'eckJy  Times  says  that  in 
an  idd  map,  ordered  by  Parliament  in  1771,  and  printed  in  a 
book  of  travels  at  that  time,  the  petroleum  deposits  of 
Pennsylvania  are  all  laid  down  and  marked. 

The  amount  of  gas  consumed  by  the  city  of  New 
York  alone  each  year  is  estimated  to  ho  not  less  than 
4,000,000,000  feet. 
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EXHIBITIONS. 


VIENNA  EXHIBITION. 

A meeting  of  Her  Majesty’s  Commissioners  was  held 
on  the  loth  of  May,  at  their  offices  in  the  Exhibition 
grounil,  under  the  presidency  of  his  Royal  Highness  the 
Prince  of  Wales,  K.G.  There  were  present : — Sir 
Andrew  Buchanan,  G.O.B.  ; H.S.H.  Ccmnt  Gleichen, 
E.N.  ; Sir  Anthony  de  Rothschild,  B irt.  ; Sir  Richard 
Wallace,  Birt.,  M.P. ; Mr.  Henry  A.  Brassey,  M.P.jand 
Mr.  P.  Ounliffe  Owen,  secretary. 


On  Saturday  afternoon,  in  presence  of  the  Prince  of 
Wales,  steam  power  was  for  the  first  time  applied  to  the 
British  machinery. 


The  following  account  of  the  British  Commission 
House  is  taken  from  the  Vienna  correspondent  of  the 
Daily  Teh  graph: — The  house,  a one-storied,  oblong  squai  e 
corrugated-iron  building,  containing  eight  rooms,  offices 
lavatoiies,  &o  , has  been  lent  to  the  Commission  by 
Mr.  Hemming,  the  building  contractor,  who  has  run  up 
so  many  temporary  constructions  in  the  Exhibition 
grounds — amongst  others  the  English  and  Italian 
restaurants,  the  Paget  pavilion,  &c.  It  stands  upon  a 
terrace,  raised  nearly  three  feet  above  the  level  of  the 
garden  ground  surrounding  it,  which  terrace,  extemiing 
couipletely  round  the  house,  and  paved  with  encaustic 
tiles  of  great  beauty,  both  as  regards  pa.ttern  and  colour, 
is  the  work  of  Messrs.  Minton  ami  Hollins,  of  Stoke- 
upon-Trent,  and  is  adorned  at  short  intervals  with  the 
most  magnificent  productions  in  pottery  of  that  firm — 
huge  vases  of  a deep  glowing  green,  .graceful  urns  ten- 
derly tinted  and  delicatelv  enriched  with  surface  out- 
growths of  ornament,  faiences  of  the  quaintest  design, 
but  all  quite  lovely  in  colour.  As  you  enter  the  house 
the  first  room  to  your  right  is  that  upon  which  the 
greatest  decorative  ingenuity  has  been  (xpended  by  some 
of  our  first  art  industrials.  It  is  the  “ Commission,”  or, 
hy  conrti  sy,  the  “Prince’s  Rcjoin,”  a well-proportioned 
apar  tment,  about  twenty  feet  by  twelve,  which,  as  well 
as  the  rooms  adjoining  it,  has  been  entirely  furnished 
and  decorated  hy  Messrs.  Jackson  and  Graham,  of 
London.  Here  may  he  seen,  in  all  its  pride,  art  furni- 
ture supplemented  by  art  fujiisserie  and  ceiling  decora- 
tion, and  set  off  by  art  ornamenU  and  accessories.  The 
room  glows,  hut  not  gari.-.hly,  with  rich  deep  colour; 
there  are  no  loud  obtrusive  hues  — all  are  subdued  in 
tone,  cognate,  and  true  to  “ Farbenhai  monie.”  The 
car  pet  in  this  room — as  indeed  in  every  other  through- 
out the  building — is  a contribution  from  the  ateliers  of 
lUr.  John  Lewis,  of  Halifax,  and  is  a chef-d' oeumx  in  its 
way.  Messrs.  Winfield,  of  Birmingham,  have  supplied, 
at  their  own  expense,  the  goigeous  sphinx  chandeliers 
and  candelabra;  Simpson  and  Sons  (Sti'and),  a fireplace, 
of  lustrous  browns,  greens,  and  yellow's,  with  excellent 
panel-drawings  on  toned  grounds:  Trentharn  and  Co. 
have  fitted  a handsome  stove  inlo  the  wonderful  fireplace, 
affonliiig  an  interesting  contrast  between  modern  utili- 
taii:nism  and  old-world  decorativeness — a contrast  tree, 
however,  from  incongruity,  hy  reason  of  the  artistic 
chai’aeler  common  to  both  its  factors.  The  “Prince’s 
Room”  is  further  embellished  by  some  exqirisite  iron- 
work flower-stands,  reading-lamps,  bookstands,  and 
brackets  sent  in  by  Messrs.  B antit  d.  Bishop,  and  B ir- 
nards,  by  Mr.  Pillischer’s  elegant  lamps,  and  by  Messrs. 
Elkiiigton’s  silver  and  Rrotize  ornaments.  To  your  lelt 
on  entering,  exactly  opposite  to  the  Prince’s  Room,  and 
cor  responding  to  it  in  size  and  shape,  is  a reading  and 
recepiion  room,  for  the  use  of  the  commissioners.  This 
is  also  Bplendidl}'  furnished  by  Messrs.  Cooper  and  Holt, 
decorated  by  the  Pavy  Pelted  Paper  Company  with 


fluted  tent-ceiling  in  gay  colours  and  tasteful  ta/pisseriesi 
and  contains,  amongst  other  w'orks  of  art  upholstery 
and  iron-work  an  inlaid  dressing-table  by  Barnard  and 
Bishop,  of  remarkable  lightness  and  elegance.  The  two 
first  named  firms  are  also  fitting  aird  decorating  the 
“ Exhibitors’  Club  Room,”  a building  constructed  by 
Mr.  Hemming,  behind  the  Oomirrission  House,  and  for 
which  the  British  exhibitors  h ive  to  thank  the  private 
liberality  of  the  Commissioners,  who  subscribed  to  pay 
for  its  erection,  &c.,  out  of  their  own  pockets.  The 
lavatories,  &c.,  are  the  work  of  Mr.  Jennings,  and 
excite  certainly  as  much,  if  not  more,  admiration  amongst 
foreign  visitors  than  an}'  other  part  of  the  C<immissioii 
House.  An  Imperial  personage,  who  inspected  them, 
observed  to  me  on  leaving  the  Prince’s  lavatory,  every 
detail  of  which  is  really  admirable,  “ It  is  in  arrange- 
ments like  these  that  the  English  are  unapproachable  by 
any  other  people — ils  sont  absolument  sans  rivaux  a 
regard  de  toutce  qui  concerne  le  contort  et  laproprete.” 
The  noble  iron  railing  envisoning  the  whole  of  the  Oom- 
missionef’e  miniature  domain  has  been  presented  by  the 
Coalbrook  D de  Company.  There  are  many  more  artistic 
and  beautiful  objects  worthy  of  mention  collected 
together  within  the  iron  walls  of  our  cosy  Commission 
House  more  than  I can  at  this  moment  call  to  mind — 
but  enough  has  been  said  to  prove  that  it  is  in  every 
respect  worthy  of  the  bright  escutcheon  that  glitters 
over  its  portal.  Its  situation  is  most  happily  chosen ; 
for,  stanaing  on  its  steps,  you  can  see  before  you  the 
British  Department  in  the  Industry  Palace  itself,  and  to 
your  left  the  British  Agricultural  Annexe,  whilst  a few 
steps  to  the  rear  will  bring  you  to  the  British  section  of  the 
machinery  hall,  close  to  which,  again,  are  the  English 
workman’s  dwellings  and  boiler-houses.  Our  w'hole  de- 
partment, in  fact,  is,  so  to  speak,  in  a ring  fence,  and  the 
centre  of  the  ring  is  the  Commission  Housic  It  is  to  be 
hoped  that  the  great  exertions  and  patriotic  fre.e-hand- 
edness  of  the  Commissioners,  v<ho  have  already  sub- 
scribed for  the  completion  of  the  British  part  of  the 
show  nearly  three  times  the  amount  of  the  small  public 
grant  originally  placed  at  their  disposal,  will  be  fittingly 
appreciated  by  the  nation  at  large,  and  by  British  in- 
dustrials in-  particular.  As  the  Prince  of  Wales  said,  in 
his  excellent  speech  of  Saturda}',  addressed  to  the  work- 
ing men,  “ Nor  time  nor  money  have  these  g ntlemen 
spared  to  further  the  achievement  of  England’s  share  in 
the  great  work  we  are  all  engaged  in.”  For  the,  time 
England  can  but  offer  them  her  gratitude,  hut  I hope  | 
she  will  not  accept  the  sacrifice  of  their  money.  I 


In  the  space  allotted  to  Mr.  E.  Minton  Taylor,  of 
Fenton,  is  shown  a fine  collection  of  ilain,  encaustic,  j, 
and  majolica  slabs,  and  other  similar  objects.  At  each  j|’ 
end  of  the  wall-space  there  is  a complete  piece  of  w.Il- 
tiling,  including  dado,  wall-space,  and  cornice.  Both  j; 
compositions  are  classic  ; that  on  the  left  hand  ischarac-  I 
teiised  by  simplicity  of  design,  while  that  on  the  right, 
composed  mainly  of  majolica  tiles  in  relief,  is  rich  and  j 
ornc.te.  Between  the  two  are  shown  the  piincipal 
members  of  a tile  reredo.s,  with  large  pictorial  l epresenta-  [, 
tions  of  the  “Agnus  Dei”  and  “The  Pdican  in  her  | 
piety.”  iSeveral  sections  are  shown  of  an  exceedingly  |> 
rich  and  elaborate  floor  which  Mr.  Taylor  is  laying  at  | 
Biddulph  Grange,  for  Mr.  Robert  Heath,  and  there  is  I, 
also  a specimen  of  a repri  ductiun  of  a tiled  floor  of  the  1 
thirteenth  centuiy.  The  exhibits  have  been  produced  f. 
under  the  art  superintendence  of  Mr.  G.  Eyre.  | 


Moscow  Exhibition.— It  is  announced  hy  Monsieur  } 
Saenger,  the  secretary  to  the  above  Exhibition,  that  the  •' 
medals  awarded  to  e.xhibitors  will  be  supplied  on  pay-  ^ 
merit  of  the  cost  of  the  metal,  and  that  the  prices  will  | 
be  as  follows  : — The  grand  gold  medal,  170  roubles;  the  ; 
smaller  gold  medal,  80  roubles  ; the  grand  silver  im  dal,  | 
1.5  roubles;  the  smaller  silver  medal,  7 roubles;  the 
bronze  medal,  2 roubles.  The  rouble  is  equal  to  rather  . 
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more  than  3s.  English  money,  but  varies  according  to 
the  rate  of  exchange. 


PAPER  OF  JUTE. 

The  Dundee  Advertiser,  for  May  14,  was  printed  on 
paper  made  of  jute,  the  first  time  such  an  experiment 
has  been  made.  The  paper,  though  thin  and  trans- 
parent, and  of  rather  a yellow  tinge,  is  by  no  means  had, 
and  after  a few  more  experiments  it  will  doubtless  he 
much  improved  in  quality.  'The  quantity  of  jute 
suitable  for  the  purpose,  and  now  in  the  market,  is  con- 
siderable, and  at  the  present  price  of  paper  the  utilisa- 
tion of  a material  such  as  this  would  prove  an  immense 
boon.  The  paper  on  which  the  Advertiser  was  printed 
was  made  from  old  jute  bagging,  and  it  is  said  that 
the  class  of  jute  which  will  probably  be  found  most 
suitable  for  paper-making,  in  respect  of  cost  and  pro- 
duction, is  that  known  as  “ rejections,”  which  can  be 
bought  in  any  quantity  in  Dundee  at  £9  10s.  per  ton. 
That,  no  doubt,  is  somewhat  dearer  than  esparto,  hut 
while  the  outcome  of  paper  from  Esparto  is  only  about 
50  per  cent.,  that  from  jute  may  he  taken  at  70  per  cent., 
so  that  the  yield  more  than  compensates  for  the  difference 
of  price. 

By  way  of  encouraging  the  manufacture,  the  pro- 
prietors of  the  Advertiser  offer  the  following  two 
prizes : — 1st.  A premium  of  £50  for  the  he.st  ream  of 
paper  made  entirely  from  jute  suitable  for  pi inting  their 
journal,  of  its  average  size  and  weight,  and  of  which  the 
maker  wilt  undertake  to  supply  50  tons  at  a price  not 
exceeding  4^0.  per  Ih.  2nd.  A premium  of  £100  for  the 
best  ream  of  paper  made  entirely  of  jute,  suitable  for 
printing  their  journal,  of  its  average  size  and  weight, 
anil  of  which  the  maker  will  undertake  to  supply  100 
tons  at  4d.  per  lb. 


INDUSTRIES  IN  THE  PROVINCE  OF 
MESSINA. 

Common  hard  soap  is  manufactured  in  Messin.a,  Mi- 
lazzo.  and  Roccalumera.  and  is  chiefly  consumed  in  the 
towns  and  villages  of  the  province.  There  are  exten- 
sive wine  factories  at  Milazzo  and  Lipari.  The  wine  is 
shipped  off  to  Naples,  France,  Germany,  and  the  United 
States.  Cream  of  tartar  is  manufactured  in  Messina, 
Roccalumera,  St.  Teresa,  and  Barcelona,  and  is  exported 
to  all  parts  of  the  world.  The  essence  of  lemons  and 
oranges,  and  boiled  and  raw  lemon  juice,  are  made  in 
Messina,  Roccalumera,  Spadafora,  Barcelona,  Patti,  St. 
Agata,  and  at  all  places  where  the  lemon  is  cultivated. 
These  important  productions  are  exported  to  all  parts  of 
the  world.  Flour  and  maccaroni  are  manufactured  in 
Messina  and  Milazzo,  and  are  principally  consumed  in 
the  island.  Sea  biscuits  are  made  at  Milazzo  for  ex|ior- 
tation.  Starch  is  made  and  consumed  in  Messina. 
Tunny  fisheries,  on  a large  scale,  are  established  at 
Milazzo.  Oliveri,  and  Patti;  the  fish  is  salted  in  great 
quantities,  and  is  sent  in  the  interior,  to  the  coast  of 
Italy,  the  Adriaiio,  and  Malta.  There  are  several 
steam  and  other  silk  filatures  in  Messina,  Patti,  Itala, 
Roccalumera,  Fiurnedinisi,  St.  Teresa,  Casalvecchio, 
Bai'celona.  Giojosa,  Marea,  St.  Angelin,  Cape  Orlando  and' 
Naso  ; the  silk  produced  is  chiefly  sent  to  France  and 
Italy.  Wool  is  obtained  at  the  sheepfulds  in  Mistretta.  St. 
Frat'dlo.  Capizzi,  Caronea.  Montalliano,  and  Francavilla. 
and  is  chiefly  consumed  in  the  island.  In  many  of  the 
mountain  valleys  a w ry  coarse  cloth  is  made,  and  is 
Well  adapted  to  the  wants  of  the  country  people  in  the 
winter  time.  Straw  hats,  of  a very  common  kind  of 

I straw,  are  also  made  in  Mc.ssina.  They  are  used  by  the 
low-r  classes,  by  the  country  people,  fishermen,  &c. 
There  are  several  small  tanneries  in  Messina,  and  two  in 
Bircebma.  The  produce  of  the  same  is  consumed  in 
I Sicily  and  at  Naples.  Gloves,  in  large  quantities,  are 


made  in  Messina,  and  are  exported  to  the  United  States, 
France,  and  Germany.  There  are  several  quarries  of 
variegated  marble  at  Taormina,  and  there  are  deposits 
of  lignites  at  Salico  and  Banso,  in  the  neighbourhood  of 
Messina.  At  Gesso  there  are  mountains  of  good  gypsum 
and  alabaster.  Lipari  contains  almost  inexhaustible 
quarries  of  pumice-stone.  At  Patti  there  are  thirteen 
earthenware  factories  working  all  the  year  round.  They 
make  several  kinds  of  culinary  vessels,  which  are  shipped 
to  every  part  of  the  island  and  to  the  coast  of  Barbar5’'. 
Large  quantities  of  casks  are  made  at  Messina  for  the 
Levant.  Not  much  attention  has  hitherto  been  devoted 
in  this  province  to  improvement  in  the  culture  of  land. 
The  fertility  of  the  soil  cannot  be  disputed,  and  will 
doubtless  be  eventually  developed. 


COilltESPOMDSNCE. 


THE  NEW  TAX  ON  KNOWLEDGE. 

Sir, — We  all  like  Mr.  Stansfeld.  Popular  measures 
are  always  safe  with  him.  He  is  the  man  to  put  our 
local  taxation  into  the  right  groove.  But  last  night, 
though  he  touches  with  merciful  finger  the  sacred  in- 
tere.sts  of  Church  and  Chapel,  he  aimed  his  clenched  fist 
at  Mechanics’  Institutions.  Let  me  then  ask  all 
the  host  of  their  literal’}'-  members  at  once  to  protest 
against  his  ill-judged  proposal  to  lay  a taxing  hand  on 
their  Institutions. 

While  he  calls  aloud  for  National  Education,  cost  what 
it  may,  he  would  remove  the  exemption  hitherto  willingly 
extended  to  our  institutes. 

If  any  bodies  have  forced  on  our  governing  classes  to 
the  acquisition  and  diffusinn  of  useful  knowledge,  they 
have  dune  it.  What  crime  have  they  committed  to  he 
taxed  when  millions  are  voted  for  the  very  work  which 
they  have  so  successi’ully  promoted  ? 

They  have  WL’lcomed  every  little  cup  to  dip  into  their 
fountain  of  knowledge.  More  than  this,  they  have  caught 
the  most  unwilling  among  their  enemies,  and  have  taught 
them  to  talk  so  white  out  of  the  House  that  they  could 
never  with  any  grace  talk  black  when  National  Educa- 
tion was  the  measure  within  the  House.  Let  me,  then, 
appeal  to  every  literary  member  in  the  three  realm.s,  to 
tell  his  representative.s  that  o^  all  things,  next  to  igno- 
rance, taxation  is  the  thing  he  likes  the  least. 

I am,  &c., 

John  Bexnett. 

Cheapside,  May  G,  tSiS. 


GUN-COTTON  v.  GUNPOWDER. 

Sir, — It  does  not  appear  at  all  probable  that  the  manu- 
facture of  gun-cotton  c.an  ever  be  reduced  to  a simple 
man  jmhition,  as  is  eminently  the  case  with  ordinary 
powder  that  requires  no  scientific  knowledge,  and  can  he 
made  by  anyone,  better  or  wur.se,  according  to  his  ability, 
but  still  available  for  its  intended  purpose.  On  the  con- 
trary, the  skill  and  science  of  the  first-rate  chemists  of 
Ifurupe  and  America,  have  been  devoted  to  the  manu- 
facture of  gun-cotton,  sometimes  termed  tri-nitro- 
cellulose, or  pyroxilin,  without  having  attained  com- 
plete success.  Even  if  ultimately  successful,  the 
process  cannot  be  conduct,!  d without  the  constant 
supi  ivision  of  high  chemie  d science.  There  are  so 
many  details  required  in  the  prep-iration  of  the  ingre- 
dients, in  their  composition,  and  drying,  that  it  will  be 
impossible  always  to  avoid  failure  in  some  particular, 
resulting  in  disaster  both  to  makers  and  users. 

Perfect  gun-cotton  may  possibly  be  much  superior  to 
ordinary  powder,  w’eight  for  weight,  or  hulk  to  bulk; 
but  the  difficulties  in  the  manufacture,  the  cost,  and 
danger,  will  more  than  over-balance  any  such  valuable 
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qualities,  while  the  attaiEment  of  the  hoped-for  perfec- 
tion in  the  manufacture  has  been,  and  is  still,  retarded 
by  the  number  of  patents  relating  to  gun-cotton ; for 
all  new  inventions  require  improvements,  which  can  only 
be  introduced  by  the  patentee  himself,  to  be  secured,  of 
course,  by  additional  patents.  They  cannot  be  added  by 
other  parties  without  securing  them,  when  both  patents 
become  useless  unless  combination  take  place. 

For  a similar  cause  the  sewing  machine  remained 
nearly  dormant  for  more  than  twenty  years,  and  it  is 
only  of  late  that  improvements  have  now  rendered  it  a 
cheap  household  implement,  a benefit  of  which  the 
public  have  been  for  so  many  years  deprived  by  the 
vagaries  of  patentees ; but  perfection  is  still  remote, 
and  will  remain  so  as  long  as  we  persist  in  upholding 
exclusive  laws.  The  breech-loading  rifle  is  in  precisely 
the  same  predicament,  overloaded  and  smothered  by 
innumerable  patent  rights. — I am,  &c., 

Henry  W.  Eeveley. 

Reading-.  


patents.  The  process  consists  in  utilising  coal-dust,  which 
being  mixed  with  caustic  lime,  is  distilled  in  pretty  much 
the  (trdinary  manner.  Gas  is  also  to  be  made  front  petro- 
leum which  has  previously  been  absorbed  by  lime.  The 
mixture  is  said  to  be  perfectly  safe  to  handle  and  transnort. 
The  process  is  reported  to  have  been  successfully  tried  at 
the  Bewdly  and  Bromyard  Gasworks. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


GENERAL  NOTES. 


The  Cornwall  Polytechnic  Society. — I'he  Exhibition 
of  this  Society  will  be  opened  early  in  August,  at  Falmouth, 
and  all  articles  for  exhibition  must  be  forwarded  at  least  one 
week  before  the  opening.  Medals  and  prizes  will  be  awarded 
for  useful  inventions  or  improvements,  which  must  be  ex- 
plained by  models  or  drawings  and  descriptions.  The 
following  special  premiums  will  be  awarded  : — For  the  best 
model  and  best  plan  for  improving  the  ventilation  of  mines, 
£10  and  £5;  a premium  of  £5,  given  by  the  Mining  Journal, 
for  the  best  paper  containing  an  account  of  methods  of 
mining  practised  elsewhere,  applicable  with  advantage  to 
Cornwall;  for  practical  suggestions,  with  models  or  drawings, 
as  to  the  motive  power  to  be  employed  in  dri-ving  boring 
machines  in  Cornish  mines,  including  the  method  of  convey- 
ing the  power  to  the  machine,  £10  and  £5  ; for  models  of 
steam  stamps,  three,  two,  and  one  guineas ; for  the  best 
working  plan  of  a mine  in  full  work,  £5  6s. ; models  or  plans 
of  a new  safe  contrivance  for  lowering  or  raising  miners,  two 
premiums  of  £6  5s.  Prizes  are  to  be  given  for  good  work- 
manship in  models,  &e.,  and  sectional  models  of  a Cornish 
engine  and  pump  lifts  or  pit  work  will  be  rewarded.  Prizes 
are  also  aw'arded  in  other  sections.  Full  information  may  be 
obtained  from  the  Secretary,  Mr.  J.  H.  Collins,  F.G.S. 
Polytechnic  Hall,  Falmouth. 

Chemical  Respirator.- — One  of  the  most  recent 
applications  of  Professor  Tyndall’s  observations  upon  the 
power  of  cotton  wool  respirators  to  stop  particles  from  enter- 
ing the  lungs  is  that  of  Messrs.  Barton,  who  have  patented  a 
respirator  for  use  by  miners,  firemen,  and  others  who  are 
forced  to  enter  places  filled  with  noxious  vapours  of  any 
kind.  This  respirator  consists  of  a metal  case  packed  with 
eotton  wool  soaked  in  glycerine  and  pieces  of  charcoal ; 
it  is  fitted  to  a helmet  which  is  worn  by  the  firemen  or 
miners.  Other  inventions  for  the  same  purpose  have  de- 
pended on  an  external  supply  of  air,  driven  in  through  pipes, 
as  in  a diving  apparatus,  but  this  requires  no  connectujn 
with  any  external  apparatus,  and  has  consequently  a con- 
siderable advantage.  It  is  stated  that  experiments  made 
with  it  have  proved  entirely  satisfactory. 

Adulteration  in  France. — The  Tribunal  of  Correc- 
tional Police,  Paris,  recently  tried  two  men — Crepin,  a con- 
cierge, and  Shiemer,  for  a new  kind  of  adulteration.  They 
had  invented  a substitute  for  cofiee,  which  they  called  “exotic 
grains,”  and  manufactured  from  the  dregs  of  the  real  article, 
purchased  from  cafes,  mixed  up  into  a paste  with  flour  and 
water,  shaped  into  berries,  and  then  roasted.  The  composi- 
tion was  sold  to  grocers  at  If.  60o.  per  kilogram,  and  the 
books  of  the  defendants  showed  that  a ton  and  a half  hud 
been  disposed  of  in  the  trade.  They  were  condemned  to  six 
months'  imprisonment.  Twelve  grocers  were  at  the  same 
time  condemned  to  a month’s  detention  for  selling  coffee 
mixed  with  this  compound. 

New  Gas. — A company  has  been  formed  under  the 
name  of  the  “ Home  and  Foreign  Gas  Licensing  Company 
(Limited),”  for  the  purpose  of  working  “Parker’s  gas” 


CANTOR  LECTURES. 

The  Third  Course  of  Cantor  Lectures  for 
the  present  session  is  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  by  J.  L.  W. 
Thttoichijm,  Esq.,  M.D.  The  Course  consists 
of  six  lectures,  the  last  of  which  will  he  given 
on  Monday  evening  next,  the  26th  of  May. 


Lecture  YI. 


The  wines  of  Germany ; Riessling  a type  of  bou- 
quetted  wines.  Classification  of  the  wines  of  the 
world,  as  determined  by  quality,  quantity,  value  in  the 
market  of  highest  and  lowest  qualities.  Active  in- 
gredients of  wine.  Use  of  chemical  analysis.  Use  of  wine 
to  the  healthy,  whether  old  or  young ; wine,  under 
which  condition  preferable  to  all  other  alcoholic  liquids. 
Wine  should  be  a beverage,  not  a dram.  Use  of 
wine  to  the  delicate  and  sick.  Selection  and  prices  of 
wine.  Proposed  modification  of  the  import  duties,  to 
adjust  them  to  the  climatic  difficulties  of  Spain  and 
Portugal. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...SOCIETY  OF  ARTS,  8.  Cantor  Lectures.  Dr.  Thudi- 
ehum,  “On  Wines;  their  Production,  Treatment,  and 
Use.” 

Royal  Geographical,  1.  Annual  Meeting. 

Tue3 Medical  and  Chirurgical,  8f. 

Ci-vil  Engineers,  9.  The  President’s  Annual  Conversazione 
at  the  Exhibition,  South  Kensington. 

Royal  Institution,  3.  Mr.  J.  H.  Parker,  “ Archseology 
of  Rome.” 

Wed.  ...Geological,  8.  1.  Mr.  J.  Clifton  Ward,  “ On  the  Glacia- 

tion of  the  Northern  part  of  the  Lake-district.”  2. 
Mr.  Frederic  Drew,  “ Alluvial  and  Lacustrine  Deposits 
and  Glacial  Records  of  the  Upper  Indus  Basin.”  3. 
Mr,  W.  T.  Blanford,  “ On  the  Nature  and  probable 
Origin  of  the  Superficial  Deposits  in  the  Valleys  and 
Deserts  of  Central  Persia.”  4.  Mr.  James  Buckman, 
“ On  the  Cephalopoda-bed  and  the  Oolite  Sands  of 
Dorset  and  part  of  Somerset.” 

Archseological  Association,  8. 

THURS...Eoyal,  8^. 

Antiquaries,  8j. 

Philosophical  Club,  6. 

Royal  Institution,  3.  Professor  Tyndall,  “ On  Light.” 

Society  for  Encom-agement  of  Fine  Arts,  8.  Mr.  H.  C. 
Selous,  “Form  and  Motion.” 

Pri Royal  Institution,  9.  The  Earl  of  Rosse,  “ On  the  Radia- 

tion of  Heat  Irom  the  Moon,  the  Law  of  its  Absorption 
by  our  Atmosphere,  and  its  Variation  in  Amount  "with 
her  Phases.” 

Architectural  Association,  71.  Mr.  F.  T,  Dollman,  “ On 
Altars.” 

Sat Royal  United  Service  Institute,  3.  Captain  H Bracken- 

bury,  "1  he  Tactics  of  the  Three  Ar  ms  as  Modified  to 
Meet  the  Requirements  of  the  Present  Day.”  fTo  be 
followed  by  a discussion  ) 

Royal  Institution,  3.  Mr.  J.  Morley,  “The  Histone 
Method.” 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


ALBERT  GOLD  MEDAL. 

The  medal  has  this  year  been  awarded  to  Mons. 
Chevrerd,  Member  of  the  Institute  of  France,  and 
Director  of  the  Gobelins  and  of  the  Jardin  des 
Plantes  at  Paris,  for  his  valuable  researches  in 
connection  with  Saponification,  Dyeing,  Agricul- 
ture, and  Natural  History,  which,  for  more  than 
half-a-centmy,  have  exercised  a wide  influence 
on  the  Industrial  Arts  of  the  World. 


MUSICAL  EDUCATION  COMMITTEE. 

The  Committee  met  yesterday,  the  29th  instant, 
at  Clarence  House.  Present — H.  E.  H.  the  Duke 
of  Edinburgh  (in  the  chair).  Mr.  H.  Cole,  C.B., 
Mr.  A.  S.  Cole,  Major  Donnelly,  R.E.,  Major- 
General  P.  Eardley-Wiluiot,  E.A.,  F.R.S.,  Lord 
Gerald  Fitzgerald,  Mr.  C.  J.  Freake,  Mr.  Frank 
Morrison,  Admiral  the  Eight  Hon.  Lord  Clarence 
Paget,  K.C.B.,  Mr.  J.  F.  Puttick,  Mr.  Samuel 
Eedgrave,  Lieut. -Col.  A.  Strange,  F.R.S.,  with 
Mr.  Le  Neve  Poster,  Secretary. 

The  Committee  took  into  consideration  the 
report  of  the  Sub-Committee  as  to  the  best  means 
of  raising  funds  for  the  erection  of  buildings 
suitable  for  a National  Training  School  for  Music, 
and  agreed  on  a preliminary  report,  recommend- 
ing the  special  steps  necessary  to  be  taken  for  at 
once  establishing,  on  an  independent  basis,  the 
National  Training  School  for  Music.  They  also 
authorised  the  preparation  of  plans  for  buildings 
and  the  necessary  estimates. 

PURCHASE  OF  RAILWAYS  BY  THE  STATE. 

A special  meeting  of  the  Society  will  take  place, 
by  order  of  the  Council,  on  Friday,  the  13th  Jmie, 
at  12  o’clock,  when  a paper  will  be  read  by  William 
Galt,  Esq.,  “ On  the  Purchase  of  the  Railways  by 
the  State.”  The  Right  Hon.  the  Earl  of  Dekby 
will  preside. 

CONVERSAZIONE. 

The  Society’s  Conversazione  will  be  held  at  the 
South  Kensington  Museum  on  Friday  evening,  the 
28th  Jime.  Cards  vdll  be  issued  in  a few  days. 


PROCEEDINGS  OF  THE  SOCIETY- 


COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

The  following  evidence  was  given  before  the 
Committee  by  Mr.  Samuel  Sharp,  Architect : — 

Q. — You  have  paid  special  attention  to  the  subject  of 
fireproof  construction  ? 

A. — Yes  ; I have  for  some  time. 

Q. — What  are  the  principles  and  plans  you  propose  P 

A. — I propose  a construction  of  fire-brick,  in  which 
material  I have  had  some  practice  in  building  coke- 
ovens,  in  which  1 used  jointings  of  fire-clay,  instead  of 
jointings  of  mortar  or  cement.  The  following  is  a state- 
ment of  the  principle  of  the  plan  I propose : — I propose 
to  make  each  room  of  a single  warehouse  intact,  entirely 
self-contained,  so  that,  should  the  goods  in  it  ignite,  it 
could  be  shut  off  from  every  other  part  of  the  warehouse; 
and  even  if  all  the  goods  in  it  were  to  be  consumed, 
the  fire  could  not  communicate  with  any  other  part  of 
the  warehouse.  I begin  with  a single  room  on  that  plan ; 
that  is  a warehouse  in  itself  and  it  is  made  perfectly  fire- 
proof by  being  built  of  fire-bricks  joined  with  fire-clay, 
so  that  it  becomes  part  of  the  brick  itself.  That  idea 
forms  the  basis  of  the  system,  which  could  be  amplified 
to  any  extent,  either  by  additional  stories  or  multi- 
plying the  rooms  on  each  floor,  care  being  taken 
in  planning  that  proper  communications  should  he 
made  in  the  most  simple  and  ready  manner  to 
each  room  by  corridors,  these  corridors  having  only 
outside  doors,  excluding  as  much  as  possible  the  ex- 
ternal air.  There  is  no  opening  up  to  the  external 
air  in  the  warehouse  at  aU — no  opening  from  floor  to 
floor.  In  going  into  each  warehouse  you  would  enter 
into  a corridor  first,  and  the  only  opening  externally 
would  be  the  windows.  All  the  staircases  should  com- 
municate onb'  with  the  corridors,  and  be,  whenever 
possible,  outside  the  walls.  The  corridors  would  each 
form  a perfectly  fireproof  gallery,  giving  by  the  outside 
staircases  ready  command  over  each  room  in  the  ware- 
house. I propose  to  divide  each  room  by  walls  in  bays, 
so  as  to  separate  the  goods  as  much  as  possible,  keeping 
in  view  the  convenience  of  stowage  (these  bays  in  the 
larger  warehouse  might  be  divided  by  doors),  so  that  if 
the  goods  in  one  bay  ignited  they  would  not  affect  the 
goods  in  the  other  bay  before  the  fire  was  extinguished. 
All  the  rooms  would  be  simple  multiples  of  one  room, 
and  when  you  get  to  a larger  scale  you  divide  those  by 
bays  into  so  many  compartments,  with  a tramway  to 
take  the  goods  out.  I propose  to  construct  all  walls, 
roofs,  and  floors,  of  fire-clay  bricks,  and  all  doors  and 
shutters  of  fire-clay  blocks  ; each  room  to  be  vaulted,  so 
that  whether  the  warehouse  should  consist  of  simply 
one  room  on  each  floor,  or  complicate,  it  would  be  en- 
tirely vaulted  throughout,  so  that  by  closing  the  doors 
and  shutters  each  room,  corridor,  or  the  entire  ware- 
house would  be  hermetically  sealed  and  perfectly  fire- 
proof, either  from  without  or  within,  as  it  is  proposed  to 
glaze  (same  as  earthenware)  the  inside  walls,  arches, 
doors,  and  shutters,  on  both  sides.  That  is  as  far  as  the 
construction  of  the  building  goes.  The  other  part  is  the 
extinguishment  of  fire  by  water.  I propose  to  lay  tubes 
of  fire-clay  in  the  spandrels  of  the  vaulting,  with  small 
jet  tubes  of  pipes  commanding  each  bay,  room,  or  cor- 
ridor of  the  whole  warehouse,  so  that  on  the  first  sign 
of  fire  the  water  could  be  turned  on  to  any  part  re- 
quired. Should  all  the  goods  in  one  room  be  on  fire,  by 
closing  the  doors  and  shutters,  and  turning  on  the 
water  and  flooding  the  entire  room,  the  fire  would  be 
put  out  without  in  the  least  endangering  the  other 
rooms  of  the  warehouse.  In  this  case  water  would  be 
let  to  run  down  the  walls  themselves,  and  also,  to  pre- 
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vent  injury  from  adjoining  premises  being  on  fire,  the 
water  would  be  allowed  to  run  down  the  outside  walls 
in  one  continual  flow.  The  outside  walls,  doors  and 
shutters  being  of  fire-clay,  aided  by  this  continual  flow 
of  water,  the  warehouse  would  be  perfectly  safe  from 
all  external  fire,  however  furious.  The  floor  of  each 
room  would  be  so  laid  as  to  carry  off  the  water,  by 
this  system  of  pipes,  down  to  the  main  sewer  or  sewers 
of  the  general  drainage.  The  water  to  be  obtained  from 
water- works,  if  any ; if  not,  a tower  to  be  provided. 
I also  propose  to  open  and  shut  all  doors  and  shutters, 
and  work  all  cranes  by  water.  The  watchman  to  see 
all  doors  and  shutters  closed,  and  to  have  a full  know- 
ledge of  the  water-scheme,  plan  of  all  pipes,  &c.,  so  that 
he  could  at  once  lay  on  the  water  to  any  room  or  cor- 
ridor ; and  to  see  that  the  system  is  in  working  order 
he  should,  whenever  a room  is  empty,  or  at  stated  times, 
flood  it,  to  see  all  is  in  working  order,  and  also  to  cleanse 
the  room. 

Q. — The  general  idea  is,  that  in  this  construction  you 
exclude  the  use  of  iron  ? 

A. — Entirely  ; that  is  the  main  principle ; and  I use 
fire-clay  instead  of  the  ordinary  brick. 

Q. — What  do  you  get  by  the  use  of  fire-clay  instead  of 
ordinary  bricks  P 

A. — You  get  a perfectly  fire-proof  building. 

Q. — If  you  apply  sufficient  heat  to  Stourbridge  bricks, 
although  you  do  not  get  through  so  quickly,  yet,  with  an 
intense  heat,  you  would  get  through  that  ? 

A. — That  is  impracticable.  No  fire  that  you  could 
make  in  a warehouse,  or  adjoining  to  a warehouse,  would 
be  of  that  intensity  to  injure  the  fire-clay. 

Q. — Then,  as  respects  iron,  it  is  stated  that  many  fires 
have  occurred,  and  that  strings  of  iron  have  been  seen 
hanging  in  a melted  condition. 

A. — Neither  cast-iron  nor  wrought-iron  will  stand 
fire  above  a certain  heat,  but  cast-iron  stands  better  than 
wrought-iron,  though  neither  is  fire-proof.  Cast-iron 
does  not  bend  so  soon,  and  it  is  a better  thing  for 
standing  fire  than  wrought-iron. 

Q. — At ‘the  fire  which  occurred  at  the  City  Flour- 
mills, some  of  the  joists  were  of  wrought  iron,  and  the 
floors  gave  way  ? 

A — In  a general  way  they  collapse  and  curl  up.  They 
lose  their  shape  entirely,  and  iron  roofs  would  bend 
about  like  serpents  ; but  the  rolled  iron,  which  has  been 
proved  by  trying  it  in  furnaces,  does  not  stand  so  much 
neat  as  cast-iron ; of  course  it  is  strong,  simply  by  being 
manipulated.  Taking  the  ordinary  run  of  things,  rolled 
beams  and  cast-iron  columns,  with  either  concrete  or 
brick  arches,  are,  to  a certain  extent,  fire-proof ; you 
may  say  they  are  for  general  purposes ; but  when  you 
come  to  a strong  conflagration  they  are  not  at  all.  I am 
referring  to  such  a one  as  we  had  in  Tooley-street ; no 
iron  beams  would  stand  that.  I have  built  coke  ovens 
myself  of  fire-brick,  and  it  was  my  own  idea  to  use  the 
fire-clay.  We  took  it  out  of  the  pit  and  made  bricks  of  it, 
and  then  built  ovens  of  it,  and  used  the  same  clay  instead 
burnt,  and  it  was  a mass.  I have  known  these  ovens 
of  mortar.  In  the  course  of  a certain  time  that  got 
twelve  years,  and  they  are  as  good  now  as  when  they 
were  built.  Some  have  been  built  upwards  of  thirty 
years  ; I am  speaking  of  some  in  the  neighbourhood  of 
Barnsley  ; and  I have  known  the  same  kind  of  thing  near 
Durham,  at  Bishop  Auckland. 

Q. — The  most  objectionable  point  seems  the  immense 
number  of  walls  you  are  obliged  to  have. 

A. — No  doubt  you  occupy  space,  but  the  object  is  to 
make  a fire-proof  warehouse. 

Q. — Have  you  built  any  warehouse  upon  this  principle  ? 

A. — No. 

Q. — About  what  would  be  the  cost  ? 

( f A. — They  would  be  fully  double  the  ordinary  cost. 

Q. — It  was  stated  by  some  of  the  cement  manufac- 
turers at  Faversham  that  they  had  concrete  made  of  half 
Portland  cement  and  half  sand,  and  they  find  that  stand 
in_^their  furnaces  as  well  as  the  Stourbridge  bricks. 


A.— I have  not  seen  the  furnaces  made  of  that,  but  it  ' 
will  stand  to  a considerable  extent,  and  much  more  so 
than  the  ordinary  brickwork.  I should  say  that  concrete 
made  of  Portland  cement  is  the  next  thing  to  fireclay. 

Q- — You  propose  to  have  fireclay  pipes ; do  you  think  * 
they  will  hold  the  water  well  ? 

A. — Yes,  there  is  no  fear  of  the  pipes  bearing  the 
pressure.  ; 

Q. — ^^In  your  experience  you  have  done  something  in  1 
preparing  plans  for  half-tile  walls  construction  ; do  you 
think  the  same  construction  would  be  available  in  this  i 
case  f j 

A. — I have  no  doubt  their  construction  would  make  a ! 
fire-proof  building.  j 

Q. — One  of  the  results  is  that  you  get  a construction 
with  about  a quarter  of  the  ordinary  material.  ; j 

A. — Yes,  that  is  the  calculation  made.  It  would  i 

cheapen  the  construction  to  a certain  extent,  but  the 
labour  would  be  more  in  proportion.  It  would  reduce  ■ ! 
the  cost  perhaps  one-fifth.  ' , 

Q. — Is  this  system  capable  of  being  warmed  without  ! i 
danger  ? , ! i 

A. — Yes;  the  whole  warehouse  could  be  warmed  and  i' 
kept  dry  without  open  stoves  or  fear  of  fire.  , j 

Q. — If  a fire-proof  construction  is  intended,  you  con-  P 
elude  that  the  fire-brick  material  is  the  thing  to  be  used  ? j j 
A. — The  idea  was  to  make  a perfectly  fire-proof  ware-  ] 
house  without  consideration  of  space,  and  I did  not  enter  ^ 
into  that  question  at  all  at  the  time. 

Q. — You  have  seen  plans  into  which  iron  enters  F ' 
H.— Yes.  ;! 

Q. — Will  you  look  at  this  specification  (handing  same  * 
to  witness)  ? 

A. — That  is  perfectly  right  as  far  as  it  goes.  There  is 
nothing  new  in  it.  The  only  thing  the  patent  is  claimed  ; 
for  is  putting  the  laths  underneath  iron  instead  of  wood. 
There  is  no  advantage  in  it. 

Q. — You  think  yours,  as  containing  no  iron,  has  the  " 
advantage  ? j 

A. — I consider  that  the  normal  idea.  It  must  be  fire- 
proof. There  are  two  things  against  it — namely,  space 
for  the  walls  and  the  extra  cost.  With  respect  to  stair- 
cases, I should  recommend,  next  to  fireclay,  concrete  ; and 
next  to  that,  good  hard  wood. 

Q. — You  spoke  of  doors  with  firebricks  ; I suppose 
those  are  held  in  a frame.  I 

A. — They  would  have  to  be  hung  by  hinges.  It  is  1} 
almost  impossible  to  get  rid  of  the  iron,  but  they  might  ! 
be  made  to  run  on  very  hard  wood,  that  would  not  be  as  i 
inflammable  as  iron.  I am  speaking  of  good  sound  old  ';! 
oak.  Plaster  is  the  best  non-conductor.  If  you  cover 
each  ceiling  it  will  stand  an  immense  amount  of  heat. 

Q. — What  would  you  use  for  your  stairs  ? j 

A. — I would  use  concrete  if  it  were  necessary  to  go  d i 
to  the  expense.  ; 

Q. — It  is  stated,  in  some  evidence,  that  the  fire  really  - 
advances  rapidly  up  the  wooden  staircases,  and  that  the  a 
wood  is  the  great  conductor.  * | 

A. — That  is  so  when  made  in  the  ordinary  way,  they  v! 
are  made  so  loose.  If  you  examine  the  construction  of 
an  ordinary  wooden  staircase,  it  seems  made  to  bum  No  1 
doubt  a building  such  as  I propose  would  be  a very  good  i 
fire-proof  building,  and  it  is  merely  a calculation  of: 
money.  | 

Note. — By  an  oversight,  an  extract  from  some  evidence  ■ 
of  the  late  Mr.  Mylne,  the  engineer  to  the  New  Eiver  ^ 
Water  Company,  was  inserted  as  if  it  were  a recent 
examination  of  a living  witness. 


A fire  has  been  raging  underground  in  Holborn, 
South  Shields,  over  an  area  of  300  square  yards,  amongst  the 
pan-ash  and  small  coal,  beneath  valuable  properties,  several 
of  which  have  fallen. 

The  project  of  a railroad  to  carry  coal  direct 
from  the  mines  of  Pennsylvania  to  new  England  is  agitated. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  two  following  reports  are  the  first  that 
have  been  issued.  The  remainder  will  appear 
as  soon  as  they  are  complete. 


REPORT  ON  ANCIENT  OBJECTS. 

By  C.  Drury  Fortnum,  Esq.,  F.S.A. 

For  the  first  time  since  the  establishment  of 
Annual  International  Exhibitions,  Her  Majesty’s 
Commissioners  have  this  year  determined  on 
devoting  some  portion  of  the  building  to  a 
display  of  Ancient  Objects,  in  the  same  categories 
as  those  selected  for  illustration  in  the  general 
show.  Last  season,  indeed,  the  unrivalled  col- 
lection of  ancient  jewellery,  so  liberally  lent  by 
its  various  owners,  was  to  be  seen  in  the  South 
Kensington  Museum,  to  which  institution  it  is 
not  improbable  that  persons  might  be  more  dis- 
posed to  entrust  such  costly  belongings  ; but  it 
only  illustrated  one  section  of  the  classes  selected 
for  the  Exhibition  of  that  year, — inkstands,  writ- 
ing materials,  and  other  matters  having  no  re- 
presentatives of  former  ages. 

Now,  through  the  liberality  of  many  possessors, 
a very  interesting  series  of  instruments  for  the 
uses  of  tobacco,  of  drinking  vessels,  and  some 
other  objects  for  table  use,  adapted  to  the  prepa- 
ration and  partaking  of  stimulating  or  of  soothing 
liquids,  and  the  serving  of  condiments,  have 
- been  got  together  and  arranged  in  the  north- 
eastern end  of  the  building. 

First  among  these  contributions  is  Mr.  Bragge’s 
matchless  and  exhaustive  collection,  illustrative 
of  the  uses  of  tobacco  in  all  ages  and'  all  coun- 
tries since  its  first  introduction.  Beginning  our 
survey  at  the  northern  end,  turning  to  the  left, 
we  see,  in  the  wall  cases,  all  contrivances  of  the 
Northern  and  Central  American  Indians  for  the 
i use  of  the  narcotic  weed.  Here  are  tomahawk 


pipes,  canoe  pipes,  pipes  of  stone  from  the  Red 
River,  of  bone,  of  wood,  &c.  On  the  other  side 
of  the  door  is  an  equally  complete  array  of 
similar  utensils  from  Central  and  Southern 
Africa,  some  of  enormous  size,  in  clay,  helmet- 
shaped, and  in  stone.  Mark  also  the  “ sheisha,” 
the  under  bowl  of  which  is  filled  with  new  milk, 
when  prepared  for  smoking. 

Passing  down  the  cases  on  the  window  side  we 
find  a series  of  German  and  French  pipes,  m porce- 
lain, some  cleverly  painted,  crowned  by  large  de- 
velopments of  the  instrument,  adorned  with  coats 
of  arms,  and  of  a capacity  sufficient  to  satisfy  a 
town.  Tobacco-stoppers,  formed  as  legs,  arms, 
&c.,  of  the  same  material.  A case  contains  hookah 
bottles,  for  drawing  the  smoke  through  rose  or 
other  scented  waters,  of  various  materials.  Per- 
sian faience  and  enamel ; others  similarly  mam- 
miform in  hard  Chinese  porcelain,  probably  made 
for  the  Persian  market.  Oddly  enough,  these 
bottles  are  described  by  M.  Jacquemart*  as 
for  drinking  water.  He  calls  them  gargoulettes, 
referring  to  an  Oriental  miniature  by  one 
Kabir,  in  which  their  use  for  that  purpose  is 
represented,  the  water  being  poured  by  young 
maidens  into  the  hands  of  the  thirsty  one,  who 
drinks  from  them  as  from  a cup.  Some  bottles 
are  of  Bidaree  ware,  others  of  Wedgwood ; and 
the  “ chillum,”  of  Northern  India,  in  varied 
earthenware.  Hookah  burners  also,  with  multiple 
bowls,  for  smoking  various  prepared  substances 
at  the  same  time. 

Near  at  hand  is  another  case,  containing 
hobble-bobbles  and  narghilis,  a more  portable 
contrivance  for  the  same  end  ; among  these  are 
some  fine  Persian  examples,  one  of  old  green  glazed 
ware,  beautifully  mounted.  Again,  in  another  are 
pipes,  with  their  accompanying  fire-bowl,  used  by 
the  Ashantee  tribes.  An  upright  case,  between 
the  windows,  contains  snuff  and  tobacco  graters, 
mostly  formed  of  ivory  and  wood,  — Italian, 
German,  French,  and  Dutch, — some  beautifully 
carved ; some  also  of  iron,  of  enamel,  and  of 
bronze. 

Another  contains,  on  the  top  stage,  a com- 
plete apparatus  for  the  smoking  of  opium,  in 
its  tray  ; and,  at  the  side,  various  large-bowled 
pipes  for  the  use  of  that  narcotic  passport  to  the 
land  of  dreams.  On  the  other  side  are  some 
charmingly-wrought  Japanese  pipes,  with  small 
metal  bowls,  to  contain  sufficient  only  for 
three  or  four  whiffs,  and  load  again — deli- 
cate contrivance  of  the  Eastern  epicure  to  enjoy 
the  pmre  aroma  of  his  choicest  leaf,  without 
vitiation  of  its  freshness  by  too  frequent  perco- 
lation of  smoke  from  the  superior  layer.  These 
used  to  be  described  as  opium  pipes,  but  they 
are  not  such. 

We  then  come  to  the  snuff-bottles,  among  the 

* Jacquemart,  ‘-Merveilles  de  la  Ceramique,”  parti  page  238; 
and  in  the  “ Ilistolre  de  la  ('eramique ’’  he  lig'ures  one  'of  these 
bottles,  on  plate  5 of  that  elegant  volume. 
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most  beautiful  objects  of  the  Exhibition.  They 
fill  three  cases ; first,  those  of  stone  and  native 
materials,  of  rare  green  jade,  of  blood  stone, 
crystal,  fossil  turquoise  (?),  and  lovely  agates. 
N ext,  the  marvellous  imitations  of  more  precious 
materials  in  glass,  some  of  the  greatest  ele- 
gance, shaming  the  ingenuity  and  artistic  senti- 
ment of  beauty  in  our  European  productions  ; , 
many  of  these  are  modern. 

Snuff-hottles  also  of  amher,  exquisite  Chinese 
and  Japanese  enamel,  metal,  lac,  ivory,  &c.,  &c. 
Then  we  have  another  series,  in  porcelain,  doirble 
and  single,  brilliant  in  colour  as  abed  of  flowers. 

The  window  cases  contain  pouches  from  all 
parts.  Canadian  bead  and  leather  work,  of 
1 riental  embroidery,  of  animals’  skins,  &c.,  and 
pipe  cases  of  many  materials,  some  of  which  are 
admirably  carved. 

On  the  inner  side  of  the  gallery  the  collection 
is  continued.  A series  of  snuff-boxes  is  perhaps 
more  remarkable  for  the  variety  of  material  and 
form  than  for  their  high  artistic  value.  Also 
bottles  formed  of  gourds,  carved  and  plain,  of 
horn  and  stone.  Oriental,  of  metal,  and  of  ivory, 
European  and  other.  Mark  the  curious  Scandi- 
navian series,  like  small  powder-flasks,  and  three 
nohle  mulls,  which  crown  the  case.  Tobacco 
boxes,  engraved,  Dutch,  and  English,  of  notable 
woods  from  historic  trees  and  of  various  fabrics. 
Then  the  snuff  and  tobacco  jars  of  early  German 
stonew’are,of  the  1 7th  century,  of  Dutch  delft,  &c. 
Cigar  cases,  of  Chilian  grass,  and  others.  Snuff 
mortars  and  the  “ German  Emigi’ant  ” tohacco- 
hox,  a figure  of  some  pathos. 

Again,  in  other  cases  are  tobacco-pipes  of 
clay,  snake-shaped  and  maccaroni ; some  in  con- 
torted knots  of  painful  complication,  reqiriring 
no  small  skill  in  the  making  to  preserve  the  inner 
tube  open  and  unimpaired. 

The  last  case  that  we  need  notice  is  filled  with 
European  pipes  in  carved  wood,  stone,  bone, 
metal,  meerschaum;  a “dudeen,”  well  served  with 
twine,  is  a Crimean  hero;  one  of  steel,  formed  as 
a key,  and  various  other  fantastic  contrivances. 
Nor  must  we  forget  the  chibouques  of  Turkey 
and  of  n..gypt. 

Mr.  Bragge’s  collection,  in  fact,  perfectly  illus- 
trates the  history  and  art  of  the  uses  of  tobacco 
from  the  first  commencement  to  the  present 
time. 

The  writer,  innocent  of  its  enjoyment,  can 
bear  no  tender  feeling  for  the  narcotic  weed  ; 
he  hut  values  it  as  an  excisable  article,  worthy 
to  be  taxed.  Charmed  by  the  living  freshness 
of  its  broad  green  leaf,  to  him  the  odour  of  its 
cremation  is  unpalatable,  the  instruments  for  its 
contrivance  not  interesting,  exce])t  where  art  is 
occasionally  displayed  upon  their  adornment  ; 
neither  can  he  believe  in  the  sanitary  or  social 
advantages  of  its  habitual  use.  Snuff-taking 
might,  perhaps,  be  condoned,  merely  through 


justification  afforded  by  the  means — the  ele- 
gance of  European  boxes  and  Oriental  bottles — 
but  a waistcoat-pocket  full  of  the  grimy  dust, 
after  the  manner  of  the  Great  Frederick,  is  too 
horrible  a picture,  except  for  history. 

Before  quitting  the  subject  of  Mr.  Bragge’s 
collection,  we  must  not  omit  referring  to  the 
large  series  of  early  European  clay  tobacco  pipes, 
stamped  with  the  makers’  names,  and  going  back 
to  a very  early  date,  some  being  anterior,  in  all 
probability,  by  half  a century,  to  the  period  of 
the  publication  of  the  Counterblast*  in  1672. 
Tobacco  was  first  noticed  by  Europeans  in  St. 
Domingo,  about  1496,  and  was  in  abundant  use 
by  the  Spaniards  in  Yucatan,  as  early  as  15^0. 
Sir  John  Haw'kins,  in  1565,  and  Sir  Walter 
Raleigh  and  Sir  Francis  Drake,  in  1586, 
have  severally  been  credited  for  its  intro- 
duction into  England,  where  it  w^as  then 
only  manufactured ; it  is  said  to  have  been 
first  publicly  smoked  at  the  “ Pied  House,”  in 
Islington.  Proclamations  were  issued  against 
its  use  in  1584,  and  later,  in  1614,  the  Star 
Chamber  levied  a duty  of  6s.  lOd.  per  lb.;  but 
tobacco,  like  many  a false  faith,  has  survived 
much  persecution. 

There  are  other  contributors  to  the  illustration 
of  tobacco.  Mr.  Franks  shows  a number  of 
English  horn-hoxes,  interesting  from  having 
portraits  in  relief  of  Charles  II.  and  other 
sovereigns,  the  most  numerous  being  those  of 
Queen  Anne.  But  in  point  of  value  for  their 
material,  for  the  enamel  painting,  the  rich  gold- 
smiths’ work  and  jewellery,  executed  in  the  finest 
art  of  the  period,  the  collection  of  snuff-boxes 
contributed  by  Mr.  Mitchell  bears  the  palm.  A 
case  of  pipes  is  from  the  South  Kensington 
Museum. 

As  a natural  sequence,  let  us  now'  pass  on  to 
drinking  vessels  and  other  objects  for  table  use, 
beginning  with  the  larger,  the  jugs,  &c.,  from 
which  the  smaller  were  replenished. 

We  should  like  to  have  seen  here  a complete 
set  of  the  vessels  used  by  the  ancient  Greeks 
during  their  libations.  T'he  crater,  or  celebe, 
into  which  the  wine  was  poured  from  the 
amphora  and  mixed  ; then  ladled  with  the 
ci/athus,o\'  trulla  {th.Q  scinpuhim  being  probably 
reserved  for  libations  to  the  Gods,  two  of  which,, 
an  Egyptian  and  a Greek,  of  bronze,  are  in 
one  of  the  cases),  directly  into  the  variously- 
formed  cups  of  the  drinkers,  or  into  the  vessel 
or  jug  which  acted  the  part  of  our  decanter.  But 
time  and  specimens  were  insufficient,  and  the 
committee  regretfully  abandoned  the  idea. 

Of  antique  pottery,  w’hich  is  not  abun- 


* By  Kinpr  James  1st  of  England.  “ A Countcrb'ast  to  Tobacco,” 
to  •?\liich  is  atided  a di.scour>e  by  I)v.  E.  Mayiiwaringe,  proving 
that  tobacco  is  a cause  of  scurvy;  with  Dr.  Thompson’s  treatise 
against  smoking ; cautions  against  drinking,  poems  against  tobacco, 
by  J.  Sylvester,  *tc.  London,  1672,  quarto,  with  poiti-ait  of  King 
James* 


JOUKNAL  OF  THE  SOCIETY  OP  ARTS,  May  30,  1783, 


541 


dantly  represented,  are  some  jngs,  one  of 
which  (from  Capua)  is  ribbed  and  of  unusual 
and  elegant  form.  i)rihking-cups  are  more 
numerous.  Greek,  from  Nola,  in  reniarkal)le 
freshness ; others  of  tazza  form  {cylix),  one  of 
which,  belonging  to  Mr.  Soden  Smith,  is  re- 
markable as  a specimen  of  ancient  mending  with 
[ rivets,  probably  inserted  some  two  thousand 
years  ago ; another,  of  uncommon  form,  has  no 
foot,  but  terminates  in  a point  l)eneath.  This, 
like  the  rhytons,  shaped  as  animals’  heads  (hardly 
represented  here),  must  have  been  emptied  at  a 
draught,  and  “ no  heel  taps.”  Cuj)s  of  Castor  ware 
and  Roman  pottery  made  in  England  belong  to 
-hi  r.  Evans ; the  “hare  and  hounds”  cup  from 
the  Rhine,  a Roman  cup  with  triple  masks  to 
serve  as  foot,  and  scaly  ])ine-cone  sides.  In 
antique  glass  there  is  only  a patera  and  six  drink- 
ing-glasses of  the  Roman  period,  interesting  as 
having  been  found  together  in  the  neighbour- 
hood of  Tyre. 

Next  we  have  the  Faxon  wooden  bucket, 

' with  bronze  hooping  and  furniture,  found  at 
Bradford  Abbas,  and  belonging  to  Mr.  James 
Buckman  ; it  is  described  in  the  account  of  ex- 
cavations made  of  Fairford  graves  in  the  “ Ar- 
chseologia.” 

Of  more  recent  days,  the  king  of  jugs  is  that 
grand  leathern  “Jack,”  which  came  originally 
from  Kensington  Palace,  and  is  inscribed  outside 
C.R.,  with  the  crown  and  date  1346.  Of  the  same 
material  and  approximate  time  is  Mr.  Faulkener’s 
leathern  “ botell,”  and  Mr.  Franks’  silver- 
mounted  mug.  Mr.  Soden  Smith  shows  jugs 
and  flasks  of  Bristol  glass,  one  blotched  with 
! white  and  yellow ; his  also  are  some  “ Toby 
Philpot  ” jugs,  but  others  belong  to  Mr.  Camp- 
! bell  and  to  Mr.  Franks.  The  passing  thought 
J!  occurs  that  these  jug  statuettes  of  this  beery 
; Silenus  of  our  Georgean  era,  variously  repre- 
ji  sented,  are  somewhat  typical  of  the  tendency  of 
(I  this  section  of  the  Exhibition.  Two  mounted 
I:  jugs  of  Rouen  faience,  and  gourd-shaped  bottles 

jj  of  brown  Nevers  pottery  ; some  ewers  of  beaten 
jj  copper  and  of  “ latten,”  or  brassy  bronze,  are 
l|  Northern  Italian,  of  the  sixteenth  century,  good 
)!  in  forms — derived  from  the  antique — and  in 
! external  ornamentation.  Mr.  Temple  Frere 
' sends  a valuable  series  of  jugs,  in  delft  and 
1 German  stone  ware.  A fine  silver-mounted 
i|  flagon  of  German  stone  ware,  wdth  figures 
!;  admirably  modelled  in  relief,  is  from  the  Bernal 
j|  collection,  and  now  belongs  to  Mr.  Campbell, 
ni  Also  Mr.  Frere’s  are  a“Litron”  and  a “Dubbel 
1 " Kan  ; ” these  lead  us  to  the  tankards,  of  which 
I I that  gentleman  is  also  a large  coirtributor.  Mr. 

:|  Alfred  Morrison  shows  a noble  old  English 
1 carved  wood  — probably  walnut  — tankard, 
j covered  Avith  scenes  from  the  life  of  Christ,  the 
I figures  carved  in  high  relief,  and  with  an 
I inscription  below.  A later  arrival  is  the  cele- 


brated “ Glastonbury  cup,”  belonging  to  Lord 
Arundel  of  Wardour,  and  said  to  have  been  made 
from  wood  of  the  Glastonbury  thorn.  Around 
its  sides  figures  of  the  Apostles  are  carved  in 
relief,  standing  in  niches,  while  on  the  lid  is  re- 
presented the  scene  of  the  Crucifixion.  Its 
probable  date  is  about  1600.  From  Mr.  Franks 
we  have  several  of  stone  ware,  one  a Bavarian 
marriage  tankard,  dated  1600,  and  one  of  an 
unusual  material  — alabaster — carved  with  figui’es 
in  relief.  Mr.  H.  Willett  sends  a variety  of  jugs 
and  mugs  formed  as  figures — the  w'atchman, 
toad  mugs,  foxes’  heads,  and  a tyg,  dated  KiOH. 

Mr.  John  Evans  sends  a silver-mounted 
Swedish  drinking-horn  ; Mr.  1 ranks  shows 
others,  with  ornament  in  niello,  from  the  Cau- 
casus. Mr.  Duiiacher  a “mazer  liowl,”  mounted 
in  old  silver  foot  and  edgiirg.  There  are  some 
silver  cups,  English  and  other,  and  puzzle-cups 
of  old  Ifnglish  earthenware,  from  which  you  may 
drink  if  you  know  how,  if  not,  bew’are  ! 

Flasks,  in  the  same  material,  are  labelled 
“ 8ack,”  Avhich  speaks  for  itself,  and  “ Whit,” 
which  probably  means  Avhite  Avine.  They  are 
of  AAdiite  glazed  English  faience,  and  of  the 
seventeenth  century;  these  Avere  doubtless  used 
as  decanters  for  serving  the  Avine  at  table,  their 
opacity  rendering  the  labelling  more  necessary. 
Ftrangely  enough,  that  learned  and  charming 
AAU’iter  on  ceramic  history,  hi.  Jacquemart,  says  of 
these  [Merveilt.es  de  la  Ceramiiiue,  Vol.  III., 
p.  t!13,  repeated  in  the  Histoire,  at  p.  568)  : — 
“ Certaines  bouteilles  a vins  ou  sont  inscrits  les 
noms  sack,  claret,  et  Avhit,  et  dat^es  de  16+iS  d 
165U,sontconsiderees  commed’origine  Anglaises; 
il  ne  sera  pourtant  jAas  impossible  qu’elles 
eussent  et5  faites  dans  le  pays  de  production  des 
Anns  ” — as  though  they  were  bottles  in  which 
the  Aviue  Avas  imported,  and  not  flasks  for  its 
service  on  the  table. 

Two  cases  are  filled  with  drinking-glasses, 
contributed  by  various  OAvners.  Many  are  old 
English,  for  the  most  part  more  remarkable 
for  their  substantial  character  than  for  the  ele- 
gance of  their  forms,  although  there  are  good 
and  suggestive  models  among  them.  Mr. 
Franks  sends  good  specimens  of  German  en- 
graved glasses  Avith  their  covers  ; but  one  of  the 
most  important  is  an  English  drinking -glass, 
engraved  by  the  point,  Avith  portraits  of 
Charles  “ C.  R.”  in  the  “ royal  oak  ” between 
Charles  “ C.  R.”  croAvned  and  the  Queen 
“ K.  Reg.,”  with  the  date  1663  and  the  royal 
arms.  Curious  Spanish  glasses,  with  long  spouts, 
like  oil  cans,  are  fashioned  upon  the  same 
principle  as  the  Caucasian  vessels.  A German 
“ Aviederkomm,”  enamelled  wfith  a stag  hunt, 
and  some  Venetian  glasses  ; German  those  AAuth 
ornamentation  in  gilding  between  the  outer 
glass  and  the  inner  liner.  A huge  green  hock- 
glass,  and  an  English  barrel-shaped  goblet,  AAUth 
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impressed  holes  at  the  sides,  for  inserting  the 
fingers  with  a firmer  grip.  Mr.  Soden  Smith’s 
English  drinking -glass,  with  a Queen  Anne 
half-crown  encased  in  the  bottom.  Last,  not 
least,  and  very  curious,  is  the  yard  of  ale,  or 
“forfeit  glass,”  Venetian  manufacture,  of  the 
seventeenth  century,  37  inches  in  length,  with 
bulbed  end,  and  capable  of  containing  16  oz.  of 
liquid. 

Mr.  Wbithead  contributes  several  fox  and  dog- 
head  drinking-cups,  extremely  well-modelled  in 
old  English  pottery  and  porcelain. 

One  case  is  devoted  to  teapots  in  variety. 
Chinese  wheel  teapots  ; a beautiful  pot  of 
Botcher’s,  ware  cut  and  polished  on  tke  wheel ; 
Mr.  Durlacher  sends  cock  teapots,  of  fine  old 
Dresden ; a house  teapot,  of  old  Staffordshire, 
perhaps  Eler’s  make;  one  Japanese,  quaintly 
formed  as  a gourd,  surmounted  by  a mushroom ; 
and  an  elegant  oval  pot,  with  straight  spout, 
of  old  English  porcelain,  shaped  like  tho^e  of 
silver,  and  ornamented  with  interlaced  basket 
pattern  in  blue. 

Another  case  is  occupied  by  teacups,  many  of 
which  belong  also  to  Mr.  Teesdale,  and  are  of 
porcelain,  of  English,  French,  and  German 
fahriques,  for  the  most  part  of  the  last  century. 
We  notice  elsewhere  some  elegant  black  and 
silver  cups  and  coffee  pot  of  Turkish  earthen- 
ware, and  some  of  lustred  Persian. 

Giant  of  a 1 the  vessels  for  serving  stimulating 
or  soothing  drinks  is  the  great  “ Kiki”  or  “ Kava  ” 
bowl,  from  the  South  Sea  Islands,  belonging  to 
Admiral  Sir  H Denham,  the  sight  of  which  at 
once  recalls  the  vivid  picture  of  a “ bout”  de- 
scribed in  tint  most  racy  book  of  travel,  “ South 
Sea  Bubbles,”  by  “ The  Earl  and  the  Doctor.  ’ 
This  drink  is  prepared  as  follows  : — Tne  bowl, 
which  ought  to  be  an  old  one,  is  placed  in  the 
midst  of  the  chamber ; the  kava  root,  chopped 
into  thin  slices,  is  laid  before  the  young  maidens 
who  are  to  prepare  it,  and  who,  after  rinsing  the 
mouth,  chew,  or,  to  use  the  milder  term  selected, 
“ruminate”  it  into  a pulp.  This,  made  into 
balls  of  the  size  of  a large  walnut,  is  thrown  into 
the  bowl,  which  is  filled  up  with  water ; the 
turbid  mixture  strained  by  sponging  up  with 
hybiscus  fibre,  is  squeezed  into  the  cocoa-nut 
bowls  from  which  it  is  drank.  The  taste  is  said 
to  be  of  a peppery  pungency  with  a dash  of 
rhubarb,  and  the  effect  produced  a sleepy  anni- 
hilation, called  nirioana. 

Among  salt-cellars  may  be  noted  four  of 
bronze,  some  gilded  and  with  silver,  Italian 
works  of  the  palmy  decades  of  the  sixteenth  cen- 
tury, full  of  that  masculine  vigour  and  know- 
ledge of  sculpturesque  design  so  remarkable 
among  the  modellers  of  that  period  and  art- 
fertile  land. 

The  Kev.  Montague  Taylor  sends  some  silver 
salt-cellars  and  cruets;  but  of  the  latter  compre- 


hensive utensil  Captain  Grover’s  walks  over  the 
course,  as  does  Mrs.  Day’s  beautiful  silver  bread- 
basket. 

Spoons,  English  and  foreign,  occupy  a case ; 
many  good  English  examples,  belonging  to 
Messrs.  Temple  Frere,  Willett,  Soden  Smith, 
and  others.  Of  good  material  and  massive 
make,  these  are  perhaps  more  to  be  ad- 
mired for  such  qualities  than  for  elegance  of 
form  or  ornament,  in  which  they  can  scarcely 
•laim  to  rival  their  Italian,  Flemish,  and  French 
brethren.  Of  the  last,  one,  richly  ornamented, 
might  be  the  handiwork  of  Briot.  The  long- 
handled  spoons,  with  small  howls,  for  eating  mul- 
berries, are  noteworthy.  A huge  wooden  spoon 
from  the  Niger  shames  any  to  be  won  at  Oxford 
or  at  Cambridge. 

Curious  among  cooking  contrivances,  and  in- 
teresting from  its  history,  is  the  tea  apparatus 
which  belonged  to  the  great  navigator,  Captain 
Cook,  and  now  to  Admiral  Tarleton. 

The  BombiUas,  or  matb  gourds,  from  Monte 
Video,  used  for  imbibing  a strong  infusion  of  the 
pounded  tea  through  a silver  tube,  belong  to 
Mr.  Franks  and  Mr.  Bland.  They  may  have 
suggested  the  use  of  the  straw  in  sherry  cobbler, 
&c.  Curious  vessels  from  the  Caucasus,  for 
drinking  a mixture  of  spiced  wine,  &c.,  through 
a long  beak,  belong  to  Mr.  Franks  and  Mr.  Dur- 
lacher ; one  is  niello’d. 

Of  modern  production  two  cases  of  stoneware 
in  various  forms  are  exhibited.  One  by  Messrs. 
T.  Smith  and  Co.,  of  the  Canal  Potteries,  Old 
Kent-road,  w’ho  have  been  particularly  success- 
ful in  their  blue  colouring  of  the  salt  glaze ; the 
other  by  Messrs.  Doulton,  whose  master-piece 
occupies  a central  position  in  the  Fine  Arts 
Gallery  above. 

J\1  essrs  Pellatt  and  Wood  contribute  wine  and 
water  glasses,  some  of  excellent  form  ; and  from 
Salviatiwe  have  reproductions  of  Venetian  frfwci, 
laticinio,  rnillefiore,  and  other  ornamental  pieces 
of  great  excellence. 

We  should  not  omit  referring  to  the  cheap,  but 
hideous,  heavy  glass  and  porcelain  jugs,  cups,  and 
goblets  made  for  coffee-house  use  in  Belgium. 
Nor  can  we  greatly  admire  the  wooden  tubs 
in  silver  mountings,  adapted  to  all  purposes  of 
table  irse  by  Messrs.  Hancock.  Beautifully  made, 
no  doubt,  and  neat  while  new,  they  are  perhaps 
well  suited  for  the  luncheon  room  of  a fancy 
dairy  farm  or  rustic  shooting-box,  but  hardly 
elsewhere. 

In  justice  to  those  gentlemen  who,  by  request 
of  Her  Majesty’s  Commissioners,  acted  together 
as  a committee  for  the  selection  of  ancient  ob- 
jects, having  regard  to  their  interesting  character 
and  genuine  antiquity,  we  feel  it  only  right  to 
note,  that  in  a tall  case  are  contained  many 
pieces  of  soi-disant  ancient  plate,  silver  ewers, 
and  drinking  vessels,  formed  as  birds,  &c., 
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•which  that  committee  had  rejected,  hut  which 
have  been  retained  (perhaps,  with  some  others, 
in  the  category  of  “ reproductions  ”)  by  the 
superior  direction. 

After  having  mads  this  general  survey  we 
may  conclude  that,  althmrgh  there  is  much  to 
interest  and  instruct  in  this  section  of  the  Exhi- 
bition, it  might  be,  with  the  exeeption  of  tobacco, 
more  fully  illustrated ; and  we  cannot  but  think 
that,  except  for  want  of  sufficient  space,  its 
object  might  be  more  appropriately  and  com- 
pletely carried  out  at  the  South  Kensington 
Museum  than  it  can  be  here. 

The  numerous  valuable  objects  preserved  in 
that  public  treasure-house  are  in  themselves  a 
strong  foundation  on  which  to  ground  any  further 
illustration  to  be  gained  by  specimens  obtained 
on  loan  ; but  they  should  not,  for  obvious  reasons, 
be  permitted  to  leave  it;  if  sent  here  at  all, 

I every  specimen  illustrative  of  the  category  of 
the  year  would  be  required,  a course  which, 
having  regard  to  the  convenience  of  reference  by 
i the  public,  and  the  safety  and  preservation  of 
j the  things  themselves,  the  writer  would  consider 
as  open  to  serious  objection. 

1 Pass  we  now  on  to  the  silks.  One  of  the  first 
I we  notice  is  English,  of  about  1720,  a yellow 

i ground,  with  pattern  painted  upon  it ; not  quite 
I lovely.  There  is  a prettier  example  of  the  same 
! mode  of  figuring,  on  a black  ground,  in  a case 

near  the  window,  lower  down.  Mrs.  Cosway’s 
; dress,  of  rich  brocade,  gorgeous  of  pattern,  is 

I very  marked,  and  one  worked  with  gold,  in  a 

j peculiar  but  hardly  commendable  design,  is 

shown  by  Mrs.  Cary.  French,  of  the  time  of 
Louis  XVI.,  is  a lovely  rose-salmon  satin  skirt 
and  sac,  hand-embroidered,  with  bunches  of 
flowers ; and  a pale  greenish  blue,  charmingly 
} worked  with  sprays  and  knotted  bouquets ; 
these  belong  to  Mrs.  Robert  Hollond.  Con- 
tinning  down  the  cases  on  that  side,  we  find 

ii  some  good  examples  of  the  rich  productions  of 

i the  Italian  looms.  Many  of  these  belong  to 

f Lady  and  Sir  William  Drake.  A rich  crimson 
;l  Cardinalic  (?)  cope,  a splendid  piece  of  silk,  with 
il  bold  pattern  on  gold  ground ; a cope  embroidered 
j!  in  gold  on  crimson ; and  various  fragments  of 
; rich  quality  and  design.  In  a wall-case  at  the 

I end  are  some  specimens,  gorgeous  with  gold  and 
I silver  figuring,  in  bold  designs  on  purple,  white, 
III  and  crimson  grounds ; they  are  said  to  be  Spanish, 
H;  but  we  suspect  they  may  have  come  from  the 
111  Genoese  looms  of  the  17th,  or  earlier  years  of 

Iji  the  l&th  century. 

i We  must  not  pass  the  Oriental  silks  shown 
by  Dr.  Diamond,  nor  the  grand  old  Chinese 
I piece,  -fimnderful  in  the  animation  of  its  hunting 
I and  shooting  scenes,  apparently  for  the  delecta- 
tion of  a mandarin,  who  seems  to  be  performing 
I pic-nic.  Mrs.  Clarke’s  collection  of  Armenian, 
Smyrniote,  and  Turkish  silks  and  embroidery 


is  to  be  noted.  Dr,  Diamond  contributes  also 
some  remarkable  pieces  of  old  English  manufac- 
ture and  handiwork.  V ery  noteworthy  is  a piece 
covered  with  subjects  embroidered  with  the 
needle  ; the  principal  subject  is  the  Judgment  of 
Solomon,  who  somewhat  resembles  Charles  II. 
The  initials  “A.  T.,”  worked  in  pearls,  may  be  of 
the  owner  or  the  fair  artist,  a patient  and  pains- 
taking worker,  not  aided  by  much  knowledge 
of  design.  There  were  no  schools  at  Ken- 
sington to  instruct  the  young  ladies  of  those 
days. 

A white  silk  quilt  is  also  a remarkable  and 
very  beautiful  piece  of  hand-work,  with  birds, 
flowers,  and  fruit  outlined  in  gold  thread,  and 
filled  in  with  coloured  silks.  For  richness  of 
effect  see  the  deep  crimson  table-cover  in  the 
same  case,  with  velvet  figure  on  a satin  ground ; 
it  also  is  probably  English. 

Another  rich  English  brocade,  superb  on  a 
dignified  dowager  of  the  last  century,  is  shown 
by  Mrs.  Dunlop. 

One  of  the  most  striking  features  of  this  sec- 
tion is  the  series  of  coat  and  waistcoat  pieces  for 
Court  use  by  gentlemen,  some  few  of  our 
fathers,’  and  many  of  our  grandfathers’  days. 
We  can  hardly  believe  that  such  coats  of  many 
colours  were  in  use  among  the  fashionable 
within  so  recent  a period  of  our  more  prosaic 
style.  Home  of  these  pieces  are  as  fresh  as  on 
the  day  they  were  made,  but  never  made  up. 
The  waistcoats  deserve  notice  for  their  charm- 
ing patterns,  enriched  occasionally  with  glass 
and  silver  bugles.  Some  coats  in  the  wall  cases 
are  elaborately  and  beautifully  hand-embroid- 
ered, on  corded  silks, — one  with  gold.  I'he 
brick-red  velvet  suit,  diapered  with  white  sham- 
rocks, is  said  to  have  been  worn  by  George  the 
Third,  in  1770  ; — we  hardly  like  his  taste.  The 
Messrs.  Simmons  are  chief  contributors  of  these 
interesting  costumes  of  the  ancien  regime. 

We  ought  not  to  omit  mention  of  some  Al- 
gerine stuffs,  of  harmonious  blending  in  colour ; 
nor  of  an  elaborately  embroidered  counterpane, 
shown  by  Mr.  Dent,  and  said  to  have  been 
worked  at  a convent  in  Spain. 

All  of  these  specimens  deserve  careful  study 
and  consideration  by  our  manufacturers  and 
their  designers.  There  is  a fund  of  instruction 
in  them,  from  which  much  suggestive  matter 
may  be  gleaned  ; and  few  manufactured  articles 
of  former  days  have  a stronger  claim  to  be 
judiciously  collected  and  preserved  in  the  mu- 
seums connected  with  our  art  schools  than  ex- 
amples of  the  unrivalled  gorgeous  silks  of  Italy, 
the  elegant  patterns  of  the  French,  or  the  mas- 
sive qualities  of  many  of  these  productions  of 
our  old  English  looms.  Those  of  the  East 
stand  on  their  own  ground,  unmatched  in  har- 
mony and  power  of  colouring,  in  subdued  richness 
of  effect,  and  in  the  true  art  of  their  designs. 
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SURGICAL  INvSTRUMENTS  AND 
APPLIANCES. 

CLASS  X. 

By  Robert  Brudenell  Carter,  F.R.C.S., 

Ophthalmic  Surgeon  to  St.  George’s  Hospital. 

The  objects  comprised  within  Class  X.  are 
arranged  in  the  west  theatre,  on  the  balcony 
floor  of  the  Royal  Albert  Hall.  They  are  con- 
tributed by  seventy-seven  exhibitors,  of  whom 
forty  are  traders,  twenty-eight  are  private  per- 
sons or  medical  practitioners,  and  nine  are  cor- 
porate bodies.  The  exhibition  is  almost  exclu- 
sively British,  foreign  countries  being  repre- 
sented by  only  five  traders,  five  private  perso  is, 
and  three  cor|)orate  bodies ; but  it  is  worthy  of 
remark  that  many  of  the  manufacturing  firms 
established  in  London  are  of  foreign  origin,  as 
may  be  inferred  from  the  names  of  Blaise  and 
Co.,  Evrard,  Krohne  and  Sesemann,  Mayer  and 
Meltzer,  and  Weiss  and  Son.  The  articles 
shown  are  very  much  more  numerous  than  the 
exhibitors,  a single  number  in  the  catalogue 
often  referring  to  a case  which  contains  a 
large  collection  of  various  instruments ; but 
the  absence  of  some  of  the  leading  names  in 
the  trade,  especially  of  the  house  that  stands 
highest  in  repute  for  quality,  and  of  the 
house  that  makes  an  especial  point  of  cheapness, 
renders  it  impossible  to  say  that  the  h nglish 
industry  of  the  class  is  at  all  adequately  or 
fairly  represented.  The  refusal  of  Messrs.  \A’eiss 
and  Son  to  exhibit  has  induced  several  prac- 
titioners to  show  instruments  for  special  pur- 
poses made  for  them  by  that  firm  ; but  still  the 
gap  left  by  their  absence  is  one  that  cannot  be 
filled  up  by  such  isolated  or  casual  contributions. 

Two  manufacturers,  Messrs.  Blaise  and  Co., 
and  Messrs.  Evans  and  Worniull,  exhibit  collec- 
tions of  old  and  obsolete  instruments;  and 
similar  collections  have  been  lent  Iry  the  Royal 
Colleges  of  Physicians  and  Surgeons,  by  the 
Royal  Medical  and  Chirurgical,  and  the  Odon- 
tological  Societies ; by  other  corporate  bodies, 
and  by  a few  private  persons.  Her  Majesty’s 
Commissioners  have  employed  Signor  Ales- 
sandro Castellani,  of  Rome,  to  make  exact  copies 
of  the  surgical  instruments  discovered  at  Pom- 
peii ; and  to  these  copies  he  has  added  a col- 
lection of  his  own,  of  old  instruments  found  in 
Italian  villages,  many  of  them  of  the  Pompeian 
tyjre.  Hence  the  visitor  is  enabled  to  see  some- 
thing of  the  history  of  the  mechanical  aids  of 
surgery,  and  to  observe  the  changes  which  they 
have  undergone  from  remote  antiquity  to  the 
present  day. 

Besides  the  famous  three-branched  speculum, 
which,  until  its  exhumation,  was  believed  to  be 
of  comparatively  modern  invention,  the  Pom- 
peian instruments  consist  of  probes,  small  knives, 
and  tweezers,  and  do  not  seem  to  have  been 
fitted  for  the  performance  of  any  of  the  greater 


operations  of  surgery.  Coming  to  more  modern 
times,  we  find  cases  filled  with  more  or  less 
coarse  and  clumsy  instruments,  which  were, 
nevertheless,  well  adapted  for  the  purposes  to 
which  they  were  applied.  Prior  to  the  discovery 
of  chloroform  and  its  kindred  agents,  the  pain 
of  surgical  operations  was  so  great  that  few  per- 
sons would  submit  to  them  ; and  the  object 
chiefly  aimed  at  by  operators  was  rapidity,  in 
order  that  this  pain  might  not  be  unnecessarily 
prolonged.  The  minute  and  careful  study  of 
anatomy  is  of  almost  recent  date ; and,  little 
more  than  a century  ago,  the  amputation  of  a 
limb  might  be  taken  as  the  type  of  operative  sur- 
gery. If  a leg  or  an  arm  was  the  seat  of  in- 
curable disease,  or  had  sustained  very  serious 
injury,  the  last  resource  of  the  surgeon  was  to 
“ cut  it  off and,  in  doing  so,  he  had  the  two- 
I fold  object  of  completing  his  operation  as  quickly 
as  possible,  and  of  performing  it  at  a place  which 
should  be  above  the  disease  or  injury,  and  which 
should  leave  a sound  and  useful  stump.  Hence 
his  armamentarium  consisted,  in  great  measure, 
of  knives  adapted  to  make  free  and  sweeping 
incisions,  and  of  saws  which  would  divide 
long  bones  with  the  utmost  facility.  Among 
the  old  instruments  several  circular  saws 
will  be  observed,  constructed  to  revolve 
by  clockwork  governed  by  a powerful 
coiled  spring,  and  manifestly  capable  of  much 
more  rapid  action  than  could  be  effected  by  any 
to-and-fro  strokes  made  by  the  hand  of  the  sur- 
geon. The  imperfect  knowledge  of  anatomy  in 
bygone  times  is  well  illustrated  by  a whole  class 
of  instruments  called  “ gorgets,”  w'hich  were  used 
to  complete  the  incision  in  the  cutting  operation 
for  the  removal  of  stone  from  the  bladder.  They 
were  furnished  with  a beak,  made  to  travel  in 
the  groove  of  a staff  previously  introduced,  and 
were  designed  to  secure  that  the  surgeon  should 
neither  lose  his  way  among  the  structures,  nor 
extend  his  incision  beyond  the  limits  determined 
by  the  breadth  of  the  blade. 

At  a time  when  the  more  general  and  more 
profound  study  of  anatomy  had  already  qualified 
surgeons  to  deal  with  the  various  portions  of  the 
human  body  in  a more  discriminating  manner, 
when  the  progress  of  science  was  teaching  them 
to  distinguish  between  local  and  constitutional 
maladies,  when  the  processes  of  repair  were  be- 
ginning to  be  better  understood,  and  when  it 
had  been  found  that  wounds,  instead  of  being 
left  to  discharge  and  fill  up  slowly,  might  often 
be  made  to  heal  perfectly  in  a few  days,  by  bring- 
ing their  surfaces  and  edges  into  absolute  con- 
tact, the  discovery  of  the  effects  of  ether  and 
chloroform  suddenly  removed  the  elements  of 
time  and  pain  from  consideration.  The  knife 
lost  its  terrors  for  the  patitnt,  and  it  no  longer 
mattered  whether  the  performance  of  an  operation 
required  two  minutes  or  twenty.  From  that  date 
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operative  surgery  became  wbat  has  been  called 
“ Conservative not  in  the  sense  of  standing 
upon  the  traditions  of  the  past,  but  in  the  sense 
of  preserving  every  portion  of  the  body  which  it 
is  not  absolutely  necessary  to  remove.  Thus 
a disease  of  the  knee-joint,  which,  in  old  times, 

[ would  have  been  treated  by  amputation  through 
1 the  thigh,  is  now  treated  by  opening  the  joint, 

I by  carefully  cutting  away  the  affected  portions 
[ of  bone  and  cartilage,  .and  by  closing  the  wound. 

I Recovery  takes  place  with  loss  of  movement ; 
but  the  patient  gains  by  the  vast  difference  be- 
tween a stiff  knee  and  a wooden  leg.  For 
operations  of  this  class  the  wheel-saw  of  the 
ancients,  or  the  broad  flat  saw  of  more  modern 
times,  has  given  way  to  a strip  of  strained  watch- 
spring,  its  serrated  edge  capable  of  being  set  in 
any  desired  direction.  The  spring-saw,  again, 
must  be  supplemented  by  scoops  or  gouges  of 
various  kinds,  capable  of  cutting  out  the  diseased 
bone  that  may  lurk  bellin' I corners,  or  that  may 
spread  irregularly  into  certain  portions  of  the 
' shaft.  And  so,  not  for  the  diseases  of  joints  only, 
but  for  many  others,  we  have  instruments 
adapted  for  delicate  dissection  around  the  limits 
of  the  disease,  rather  than  for  the  coarse  removal 
of  portions  of  the  body.  We  have  also  instru- 
ments for  the  accurate  insertion  and  securing  of 
sutures,  and  for  other  contrivances  intended  to 
expedite  the  work  of  healing. 

The  presence  of  some  morbid  fluid  product 
witbin  a natural  cavity,  as  in  the  chest  or  in  a 
joint,  or  within  an  unnatural  cavity,  as  in  the 
case  of  a large  abscess,  has  long  been  a source  of 
great  difficulty  to  the  surgeon.  Such  fluid,  by 
its  weight  and  bulk,  may  not  only  prevent  the 
restoration  of  neighbouring  parts  to  healthy 
action,  but  is  often  a source  of  urgent  peril.  If 
it  be  evacuated  by  incision,  the  entrance  of  air 
into  the  cavity  is  prone  to  set  up  decompo- 
sition, and  may  thus  produce  a speedily  fatal 
issue.  By  means  of  an  instrument  called  an 
“ Aspirator,”  or  “ l^neiimatic  Aspirator,”  which 
is  shown  hy  several  makers,  many  of  these 
difficulties  and  risks  are  overcome.  The  aspi- 
rator consists  of  a glass  exhausting  syringe,  con- 
' taming  about  four  ounces,  and  with  a piston  as 
accurately  fitted  as  that  of  an  air-pump.  Its 
nozzle  is  divided  into  two  branches,  at  right 
angles  to  one  another,  each  provided  with 
I a secure  stopcock.  Half-a-dozen  tubular  gilt 

: needles,  of  different  length  and  calibre,  are 

each  made  to  fit  tightly  upon  the  nozzles.  In 
i order  to  use  the  instrument,  the  stopcocks  are 
opened,  and  the  piston  is  pushed  fully  down,  to 
' expel  the  contained  air.  'I'he  stopcocks  are  next 
i closed,  and  the  piston  is  pulled  up  to  the  top  and 
locked  in  that  position  by  a half-turn,  the  interior 
of  the  syringe  being  then  neaidy  a vacuum. 
A suitable  needle  is  then  affixed  to  one  of  the 
nozzles,  and  its  point  is  made  to  penetrate  the 


soft  parts  in  search  of  the  fluid.  When  the  open- 
ing ill  the  needle-point  has  penetrated  to  a suffi- 
cient depth  to  be  sheltered  from  the  external  air, 
the  stopcock  between  the  syringe  and  the  needle 
is  opened,  and  the  latter  is  -cautiously  pushed 
onward.  As  soon  as  its  point  reaches  any  col- 
lection of  fluid,  tuis  is  instantly  forced  through 
the  tube  of  the  needle  into  the  syringe  by 
atmospheric  pressure.  When  the  syringe  is 
full,  the  stopcock  leading  to  the  needle  is  closed, 
the  other  is  opened,  and  the  syringe  is  emptied 
into  any  convenient  receptacle  by  pushing  down 
the  ]iiston.  The  second  stopcock  is  again 
closed,  the  piston  drawn  up  and  locked,  and 
the  sto|)Cock  to  the  needle  opened ; and  so  on, 
until  the  cavity  is  emptied,  or  until  the  operator 
is  of  opinion  that  enough  has  been  removed. 
Finally,  the  needle  is  withdrawn,  and  its  slender 
track  is  at  once  closed  by  the  elasticity  of  the 
tissues. 

An  important  class  of  modern  instruments  is 
composed  of  contrivances  for  tracing  upon  paper 
the  extent  and  characteristics  of  various  vital 
movements,  such  as  those  of  the  heart,  of  the 
pulse,  and  of  respiration,  by  mechanism  somewhat 
like  that  of  the  indicator  of  a steam  engine. 
Where  the  jdrysicians  of  former  times  could  only 
estimate  the  characters  of  the  pulse  by  feel,  and 
express  them  more  or  less  vaguely  as  softness, 
fulness,  hardness,  wiriness,  and  the  like,  and 
could  record  them  only  by  the  fleeting  and 
deceptive  munory  of  sensations,  the  sph}''gmo- 
graph  allows  the  pulse  to  write  its  own  peculiarities 
on  a jDaper  that  can  be  preserved  and  compared 
with  the  results  of  sirbsequent  examinations.  As 
one  illustration  of  the  practical  value  of  the 
contrivance,  it  may  bo  mentioned  that  the  pulse 
trace  often  allows  an  immediate  opinion  to  be 
formed,  within  a few  minutes  after  the  first  dose, 
of  the  propriety  of  pushing  or  discontinuing  a 
stimulant.  Instruments  of  this  class  are  ex- 
hibited chiefly  by  Mr.  Ilawksley. 

The  use  of  mirrors,  lenses,  and  artificial  light, 
for  the  inspection  of  j)ortions  of  the  organism 
which  are  naturally  concealed  from  view,  is 
entirely  of  modern  origin  ; and  the  interior  of 
the  eye,  the  ear,  and  the  recesses  of  the  ihroat, 
are  now  habitually  examined  in  this  manner. 
Ophthalmoscopes,  otoscopes,  and  laryngoscopes, 
are  exhibited  by  several  makers,  and  there  will 
also  be  found  a variety  of  instruments  adapted 
for  operations  rrpon  the  throat,  and  capable  of 
being  followed  by  sight  in  the  throat  mirror 
after  they  have  passed  round  a corner  that  con- 
ceals them  from  direct  vision. 

Mr.  Jeafferson,  of  Newcastle-on-Tyne,  ex- 
hibits a highly  ingenious  instrument,  of  his  own 
invention,  for  measuring  the  extent  of  the  field 
of  vision,  either  by  white  or  by  coloured  light, 
and  for  other  purposes  important  to  the  oph- 
thalmic surgeon.  It  is  called  the  “ Photo- 
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perimeter,”  and  is  fully  described  in  a printed 
paper  attached  to  it. 

The  applications  of  electricity  in  surgical  prac- 
tice are  now  numerous.  Two  or  three  forms  of 
“ electric  cautery  ” will  be  found,  a contrivance 
by  which  a cold  platinum  wure  may  be  placed 
round,  or  in  contact  with,  any  part  that  it  is 
desired  to  destroy,  and  then  suddenly  heated  to 
redness  or  whiteness  by  a galvanic  current. 
Messrs.  Evans  and  Wormull  exhibit  a “ bullet 
detector,”  in  which  the  contact  of  a probe  with 
a buried  metallic  substance  completes  a galvanic 
circuit  and  rings  a bell.  Mr.  Offord,  of  296, 
Oxford-street,  among  other  electrical  appliances, 
exhibits  what  is  hardly  a surgical  instrument — 
although  it  would  often  be  useful  in  sickness — a 
portable  call-bell,  that  can  be  placed  in  any  room 
of  a house,  and  rung  by  a sick  person  in  any 
other,  by  the  light  pressure  of  a single  finger  only. 

The  bra  nch  ofsurgery  most  generally  interesting 
to  the  publicis,  without  doubt,  dentistry ; audin  this 
department  some  important  objects  are  displayed. 
The  Odontological  Society  show  a number  of 
keys,  pelicans,  and  other  ancient  implements  for 
extraction,  of  the  peri  >d  when  the  sight  of  a 
dentist’s  doorw^as  of  itself  a sovereign  remedy  for 
toothache.  Among  the  improvements  in  dental 
instruments,  the  chief  are  those  which  illustrate 
the  recent  great  advances  in  the  art  of  metallic 
stopping.  Mr.  Morrison,  of  St.  Louis,  Mo., 
sends  a specimen  of  his  “ dental  engine,”  a 
machine  by  which  a drill,  or  any  other  revolving 
instru  iient,  can  be  attached  to  a driving-rod, 
worked  by  a silent  treadle,  and  applied  within 
the  mouth  in  any  direction.  Various  forms  of 
automatic  hammer,  for  consolidating  gold-stop- 
ping by  a succession  of  taps  of  regulated  force, 
are  shown  by  different  instrument  makers  ; and 
there  are  also  specimens  of  the  sheet  india- 
rubber  used  by  dentists  to  form  coffer  dams,” 
by  which  a tooth,  during  the  process  of  stop- 
ping. can  be  absolutely  protected  from  the 
contact  of  the  fluids  of  the  mouth,  which,  if  they 
find  entrance  into  the  cavity,  interfere  with  the 
jDroper  adhesion  and  consolidation  of  the  gold  or 
other  material  that  is  employed. 

It  is  necessary  also  to  mention  some  improved 
spectacles,  exhibited  by  Dr.  Noyes,  and  made  by 
H.  W.  Hunter,  both  of  New  York,  in  which  the 
necessary  combinations  for  patients  who  are 
astigmatic  after  cataract  operations,  are  con- 
structed in  a novel  and  ingenious  manner.  On 
these,  and  many  other  matters  of  interest,  the 
limits  prescribed  for  this  Report  forbid  me  to 
enter  into  details. 


The  number  of  visitors  admitted  on  Thursday,  22nd 
inst.,  was  as  follows:  — Season  tickets,  201;  on  payment 
of  Is.,  3,462;  total,  3,663.  On  Friday,  season  tickets,  297  ; 
on  payment  of  Is.,  4,371  ; total,  4,668.  On  Saturday, 
season  tickets,  313;  on  paj^ment  of  Is,,  5,083  ; total. 


The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  May  24th,  was  as 
follows  : — Season  tickets,  1,256 ; on  payment  of  2s.  6d., 
1,462  ; on  payment  of  Is.,  17,764  ; total,  20,482. 

The  number  admitted  on  Monday  was,  season  tickets, 
165  ; on  payment  of  Is.,  2,765;  total,  2,930.  On  Tues- 
day, season  tickets,  177 ; on  payment  of  Is.,  3,603  ; 
total,  3,780.  On  Wednesday,  season  tickets,  244;  on 
payment  of  2s.  6d.,  1,551 ; total,  1,795. 


A very  interesting  addition  to  the  Exhibition  has  been 
opened  in  the  Indian  Court.  The  majority  of  the  objects 
have  been  sent  by  the  Indian  Government,  and  comprise 
some  very  fine  specimens  of  native  workmanship.  There 
is  a very  correct  representation  of  a carpet  bazaar,  with 
the  lay  figure  of  an  Indian  smoking  his  hookah ; while 
some  very  fine  Indian  tapestry  is  exhibited  by  London 
firms.  Among  the  other  exhibits  are  brass  and  copper 
utensils  for  domestic  use,  silks  from  Bombay  and  Scinde, 
and  models  of  the  various  carts,  waggons,  and  palkis 
used  in  the  mountains.  The  gold  and  silver  embroidery 
from  Benares  and  Scinde  is  especially  worthy  of  inspec- 
tion. There  is  also  a collection  of  water-colour  paintings 
by  Mr.  William  Taylor,  the  late  Commissioner,  an 
extensive  collection  of  hookas,  some  gold  work  from 
Central  Asia,  and  some  very  pretty  lace-work  from  the 
missionary  schools  at  Madras. 


On  Tuesday  night  the  President  of  the  Institution  of 
Civil  Engineers  and  Mrs.  Hawksley  gave  a conversa- 
zione at  the  International  Exhibition,  which  was  at- 
tended by  a great  number  of  the  members  and  associates 
of  the  Institution  and  their  friends.  The  arrangements 
for  the  reception  of  the  guests  had  been  made  on  a 
very  liberal  scale.  The  staircases  and  passages  were 
handsomely  decorated  with  flowers  ; and,  by  permission 
of  the  commanding  officer,  the  string  band  of  the  Royal 
Artillery,  under  the  direction  of  Mr.  Smyth,  played  a 
selection  of  music  in  the  central  room  of  the  picture 
galleries.  A number  of  recent  scientific  inventions  and 
new  discoveries  were  exhibited  in  these  galleries,  and 
by  the  excellent  arransements  the  guests,  after  having 
examined  the  pictures  and  inventions,  could  pass  down 
to  the  lower  gallery,  where  the  machinery  was  put  in 
motion  for  the  occasion.  Among  the  guests  were  his 
Serene  Highness  the  Duke  of  Teck,  the  Duke  of  Suther- 
land, Lord  and  Lady  Sondes,  Sir  Morton  Peto,  Sir  E. 
Belcher,  Lord  H.  Lennox,  Dr.  Voelcker,  and  many  well 
known  members  of  the  profession.  The  company  was 
verj'  numerous. 


His  Imperial  Majesty  the  Emperor  of  Germany  has 
been  pleased  to  allow  the  two  German  military  cooks 
showing  camp  cooking  at  the  International  Exhibition 
to  remain  until  the  6th  July.  The  attention  of  the  mi- 
litary authorities  has  been  directed  to  this  interesting 
demonstration  of  practical  science,  and  it  is  now  intended 
to  invite  the  Militia  and  Volunteers  to  inspect  it. 


It  is  well  known  that  the  principal  object  of  the 
establishment  of  the  present  series  of  exhibitions  was 
the  diffusion  and  advancement  of  technical  instruction, 
and  especially  amongst  the  class  of  skilled  artisans. 
Her  Majesty’s  Commissioners  are  now  engaged  in  con- 
sidering the  best  means  for  rendering  the  exhibitions 
more  practically  conducive  to  this  end  by  bringing  the 
lessons  to  be  derived  from  them  directly  home  to  the 
classes  for  whose  benefit  they  were  instituted.  Amongst 
other  steps  the  commissioners  have  taken  for  the  pur- 
pose they  have  invited  the  companies  of  the  City  of 
London  to  assist  them  by  their  advice  and  co-operation, 
and  their  invitation  has  been  received  by  the  City  com- 
panies in  a manner  which  testifies  great  interest  in  the 
subject.  It  is  intended,  as  a preliminary  step,  to  hold  a 
conference  of  representatives  of  the  various  companies 
during  the  ensuing  month.  The  following  companies 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  May  30,  1873.  547 


have  already  expressed  their  intention  of  sending  repre- 
sentatives to  the  conference: — A-pothecaries,  black- 
smiths, clockmakers,  clothworkers,  coach  and  coach 
harness  makers,  coopers,  curriers,  drapers,  dyers,  felt- 
makers,  glass  sellers,  haberdashers,  ironmongers, 
joiners,  loriners,  masons,  mercers,  merchant  tailors, 
needlemakers,  pewtorers,  plasterers,  plumbers,  saddlers, 
spectacle  makers,  stationers,  tin  plate  workers,  wax 
chandlers,  wheelwrights,  and  woolmen. 


EXHIBITIONS. 


The  Vienna  Exhibition. — The  Vienna  correspondent 
of  the  Eastern  Budget,  writing  on  the  24th,  says: — 
“ During  the  last  few  days  the  number  of  foreign  visi- 
tors to  the  Exhibition  has  been  increasing,  and  indeed 
the  progress  made  in  the  building  has  been  such  that 
little  more  remains  to  be  done  that  could  make  the  Ex- 
hibition more  interesting.  The  weather,  too,  has  greatly 
improved;  yesterday  was  our  first  real  May-day.  As 
for  the  hotel-keepers,  their  prices  have  now  fallen  to  the 
rates  usually  charged  here  during  the  summer  season. 
A good  mid-day  meal  may  be  obtained  at  any  hotel  or 
restaurant  for  from  Is.  3d.  to  2s.  6d.,  including  wine,  and 
a good  clean  bedroom  for  2s.  a day.” 

Proposed  Art  Exhibition  at  Aberdeen. — The  com- 
mittees appointed  at  the  public  meeting  some  weeks  ago 
have  made  considerable  progress  in  their  arrangements. 
The  exhibition  will  consist  of  works  of  art,  divided  into 
the  following  classes: — 1.  Paintings  in  oil  or  water- 
colours, miniatures.  2.  Sculpture  (in  marble  or  the 
clay  model),  bronzes.  3.  Gold  and  silver  work,  jewel- 
lery, gems,  medals,  carved  work  in  wood,  ivory,  &c., 
decorative  work  in  metal  generally.  4.  Porcelain,  glass, 
and  pottery,-  fine  old  watches,  fans.  5.  Illuminated 
MSS.,  engravings,  etchings,  and  lithographs.  6.  Pho- 
tographic representations  of  works  of  art  not  themselves 
obtainable.  7.  Tapestry,  fine  stuffs  of  artistic  character 
and  design,  lace,  embroidery.  8.  Furniture  of  artistic 
design,  antique.  The  articles  must  be  the  property  of 
the  persons  handing  them  over,  and  must  not  be  for 
sale.  The  rooms  available  for  the  exhibition  are  the 
joint  town  and  county  hall,  the  county  committee-room, 
and  adjoining  rooms.  So  numerous  are  the  articles 
already  likely  to  be  obtained  that  the  accommodation, 
large  though  it  be,  will,  it  is  feared,  be  too  limited  to 
show  them  all  to  advantage.  The  exhibition  will  be 
opened  about  the  middle  of  July. 

The  United  States  Exhibition  of  1876. — At  the  forth- 
coming Centennial  Exposition  at  Philadelphia,  in  1876, 
it  is  expected  that  a large  amount  of  goods  from  abroad 
will  be  exhibited,  but  the  high  import  duties  of  the 
United  States’  tariff,  it  is  thought,  might  deter  exhibitors 
from  sending  their  contributions.  To  avoid  this  diffi- 
culty, and  at  the  same  time  obey  the  law,  it  has  been 
determined  to  class  the  exposition  buildings  as  a bonded 
warehouse.  Foreign  goods,  therefore,  will  be  admitted 
free  of  duty  and  in  bond,  and  when  the  exposition  is 
over  can  be  returned  to  their  owners.  It  is  only  when 
they  are  sold  in  the  United  States  that  duty  will  have  to 
be  paid.  The  exposition  buildings  are  to  be  in  Fair- 
mount-park,  on  the  outskirts  of  the  city,  a large  tract  of 
land  having  been  laid  out  for  that  purpose,  spacious 
eppugh  for  the  accommodation  of  the  most  extended 
structure  of  the  kind  ever  erected  for  any  universal 
exhibition. 

The  Lichfield  Exhibition  has,  in  consequence  of  the 
backward  state  of  St.  James’s-hall,  been  postponed  until 
August.  The  applications  for  space  have  been  very 
numerous. 

Ancient  Needlework. — The  private  view  of  the  Exhi- 
bition of  Ancient  Needlework  in  the  South  Kensington 
Museum  is  held  this  day  (Friday). 


METALLIC  COMPRESSION  CASTING. 

A process,  which  has  lately  been  in  successful  operation 
in  the  United  States,  has  been  introduced  into  this 
country  by  the  patentee,  Mr.  J.  J.  C.  Smith,  and  from 
its  practical  simplicity  and  general  adaptability,  as 
shown  in  operation  at  the  inventor’s  offices,  Ludgate- 
circus,  it  appears  calculated  to  supersede,  from  its  sim- 
plicity and  economy,  the  ordinary  processes  at  present  in 
use  for  moulding,  casting,  and  electrotyping.  The  two 
principal  points  of  interest  are  the  use  of  fine  potter’s 
clay,  instead  of  sand,  for  the  moulds,  and  the  injection 
of  the  molten  metal  at  the  bottom,  under  great  pressure, 
by  a piston  moving  in  a cylinder. 

The  electrotype  process  has  many  disadvantages, 
being  limited  to  certain  metals,  the  moulds  for  fine  work 
are  expensive,  the  deposition  slow,  and  every  step  de- 
mands skilled . labour,  so  that  it  cannot  be  produced 
cheaply.  In  the  present  ordinary  process  of  moulding, 
toi  , the  copy  is  always  greatly  inferior  to  the  pattern. 
For  objects  of  high  art,  manufacture-moulding  is  but  a 
preparatory  process,  the  skilled  labour  of  the  chaser  must 
give  it  its  finishing  touches.  By  this  new  process  of 
casting  under  compression,  most  of  the  articles  in  metal 
which  are  now  produced  by  the  skill  of  the  engraver  can 
be  produced  in  quantity  and  with  a perfection  of  finish 
surpassing  that  obtained  by  skilled  manual  labour,  and 
at  an  infinitely  less  cost.  The  class  of  articles  that  can 
be  made  by  this  process  are  most  numerous  and  of  general 
use,  and  if  they  can  be  greatly  cheapened  and  multiplied 
rapidly,  the  trade  must  necessarily  expand.  It  includes 
such  objects  as  ornamented  door-knobs  and  escutcheons, 
card  receivers  or  cups  in  relief,  bronze  ink-stands,  salvers 
in  white  metal,  silver-plated  jewel,  caskets,  silver  ware, 
clockcases,  chandeliers,  stamps,  dies  and  brass  types  for 
bookbinders,  dies  or  plates  for  stamping  gilt  wall  papers, 
fancy  borders  and  large  ornamental  letters  for  printers, 
metallic  letters  for  patterns,  hampers,  house  numbers, 
letter-boxes.  &c.,  small  bas-relief's  in  iron  and  steel, 
screws  and  nuts,  faucets  or  cocks. 

Mr.  Robert  Mallet,  F.R.S.,  reporting  on  the  process 
after  minute  and  careful  examination,  considers  the  in- 
vention one  likely  to  pirove  of  great  importance.  He 
adds — “ In  soundness,  sharpness  to  form  of  pattern,  per- 
fection and  beauty  of  surface  and  finish,  these  castings, 
untouched  by  any  tool  after  leaving  the  moulds,  tran- 
scend any  I have  ever  seen.” 


CORRESPONDENCE. 


THE  NEW  TAX  ON  KNOWLEDGE. 

,SiR, — A letter  from  Sir  John  Bennett,  dated  the  6th 
instant,  appeared  in  your  Journal  of  last  Friday  ; it  is  a 
matter  of  regret  that  it  did  not  appear  sooner. 

The  subject  is  one  of  serious  importance  to  this  and 
other  institutions.  Should  we  be  constantly  deprived 
of  that  exemption  from  local  rates  secured  to  us  by  the 
Act  of  1843,  many  societies  of  this  kind  must  close  their 
doors  and  the  work  of  education  be  stopped.  I hope  it 
is  not  too  late  for  the  friends  of  education,  in  and 
out  of  Parliament,  to  bestir  themselves,  and  wring  from 
government  an  assent  to  the  continuance  of  our  present 
exemption. — I am,  &c., 

J.  S.  Noldwkitt,  Hon.  Sec. 

Walworth  Literary  anil  Scientific  Institute, 

May  23,  1873. 


The  manufacture  of  glycerine  has  of  late,  in  view 
of  its  constantly  extending  importance  in  the  arts,  been 
greatly  expanded.  During  the  past  year  the  production  in 
the  United  States  alone  reached  2,000,0001b.,  of  which  one 
firm  in  Cincinnati  manufactured  one-half. 

The  construction  of  the  tramways  in  Edinburgh 
has  cost  about  £10,000  a mile. 
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NOTES  ON  BOOKS. 

o 

Manual  du  Microscope  : Dans  ses  Applications  au 
Diagnostic  et  a la  Clinique.  ByDrs.  M.  Duval  et  Leon 
Lereboullet  (Paris,  G.  Masson). — This  handy  little  work 
is  intended,  in  the  words  of  the  authors,  to  aid  in  micro- 
scopic researches,  which  may  be  made  readily  by  the 
bed  side  of  the  patient  without  the  employment  of  com- 
plicated chemical  agents  or  delicate  dissections.  Open- 
ing with  a practical  introduction  to  the  microscope  itself, 
the  chambre  Claire,  and  chemical  tests,  in  the  measure- 
ment of  microscopic  objects,  micrometers,  and  other 
apparatus,  the  authors  deal  in  successive  chapters  with 
the  microscopic  study  of  the  blood,  pus,  products  of  the 
skin,  of  the  mucous  membranes,  of  milk,  &c.  The 
authors  state  that,  after  having  tested  the  exactitude  of 
the  results,  they  have  given  a resume  of  the  “Traite  des 
Humeurs,”  by  Professor  C.  H.  Kobin,  and  of  the  studies 
of  the  maladies  of  the  scalp,  by  MM.  Bazin  and  Davaine. 
Each  chapter  is  preceded  by  an  anatomic  and  physio- 
logical resume  of  the  principal  facts  which  are  indis- 
pensable for  the  microscopic  study  of  the  products  of  any 
part  of  the  body,  one  object  of  the  work  being  to  aid 
army  surgeons  who  may  not  have  immediate  access  to 
classical  treatises.  The  arrangement  (jf  the  book  is 
certainly  methodical,  the  observations  in  each  chapter 
being  given,  almost  without  exception,  in  the  same  order. 
First,  on  tissues ; secondly,  on  secretions ; thirdly,  on 
foreign  bodies  ; and  lastly,  on  animal  and  vegetable 
parasites. 


GENERAL  NOTES. 


Underground  Railways  in  America  — The  railroad 
tunnel  at  Baltimore,  which  is  to  unite  the  roads  on  the  north 
and  south  sides  of  the  city,  is  to  be  completed  before  the  end 
of  June,  and,  until  the  completion  of  the  Broadway  Under- 
ground Railway  in  New  York,  it  will,  form  the  lar  gest  under- 
ground railroad  possessed  by  any  city  in  America. 

Melbourne  Museum. — The  trustees  of  the  Industrial 
and  Technological  Museum  and  the  National  Gallery,  Mel- 
bourne, have  issued  a prospectus  setting  forth  the  various 
arrangements  they  have  made  for  imparting  in.struction  to 
all  comers.  It  appears  that  there  are  five  schools  now  in 
active  operation — viz.,  chemistry  and  mineralogy,  mathe- 
matics and  practical  geometry,  telegraphy,  painting,  and 
design.  The  first  is  subdivided  into  classes  for  instruction  in 
practical  chemistry,  elementary  chemistry,  and  mineralogy  ; 
and  the  third  for  practice  of  telegraphy  and  theory  of  tele- 
graphy. The  next  competitive  exhibition  is  fixed  for  J une  10. 

Canadian  Patent  Laws.  — The  Commissioner  of 
Patents,  Canada,  has  presented  to  Parliament  a bill  for  the 
further  amendment  of  the  Canadian  patent  laws.  The 
amendment  simplifies  the  preparation  of  the  application,  and 
does  away  with  a great  deal  of  the  red  tape  proceedings  now 
required.  The  design  is  to  assimilate  both  the  proceedings 
in  preparation  of  papers  and  the  procedure  before  the  Patent- 
offloe  to  those  of  the  United  States. 

Alexandra  Palace. — On  Saturday  last  the  Palace  was 
opened,  without  any  great  ceremony,  to  the  public,  the  prin- 
cipal attractions  being  a concert  and  a flower-show.  The 
Palace,  like  its  predecessor  at  Sydenham,  must  always  be 
looked  rtpon  as  an  outcome  of  the  movement  in  favour  of 
Exhibitions  with  which  the  Society  of  Arts  has  been  so  in- 
timately connected.  It  is  one  of  the  gains  that  has  arisen  from 
the  establishment  of  Exhibitions  that  so  many  places  of 
healthful  recreation  have  been  provided  for  the  great  Lon- 
don population.  The  Crystal  Palace  in  the  south,  the  Beth- 
nal Green  Museum  in  the  east,  and  now,  the  Alexandra 
Palace  in  the  north,  all  owe  their  origin  to  the  same  source, 
and  all  alike  have  their  useful  purpose  to  subserve  in  edu- 
cating and  refining  the  tastes  of  the  people. 


Guano  Adulteration. — Peruvian  guano  is  frequently 
largely  adulterated  with  clay,  plaster  of  Paris,  ochre,  and 
inferior  phosphatic  guanos.  We  have  often  examined  Peru- 
vian guano  containing  from  30  to  60  per  cent,  of  fraudulently 
added  earthy  or  other  useless  matter.  When  genuine  and 
of  good  quality,  this  kind  of  guano  has  a light  brown  or 
greyish  colour.  It  consists  of  powder  commingled  with  hard 
lumps,  which,  on  being  broken,  exhibit  a lighter  colour  and 
a cry.stalline  appearance.  A bushel  of  good  guano  weighs 
about  70  lbs.,  whilst  adulterated  kinds  often  weigh  more 
than  100  lbs.  per  bushel.  A rough  test  of  the  purity  of  the 
article  is  to  burn  three-quarters  of  an  ounce  of  the  suspected 
sample  upon  a piece  of  tin  or  iron  placed  on  a clear  fire.  If 
the  residue  be  not  more  than  a quarter  of  an  ounce,  the  guano 
is  probably  pure;  but  if  the  residue . amounts  to  half  an 
ounce,  the  sample  is  either  extremely  inferior  or  grossly  adul- 
terated.— Journal  of  Applied  Science. 

A Society  for  the  Promotion  of  Scientific  Industry 

has  just  been  established  in  Manchester.  Its  object  is  the 
increase  of  the  technical  knowledge  and  skill  of  those 
engaged  in  the  various  industries,  the  improvement  and 
advancement  of  manufactures  and  the  industrial  arts  and 
sciences,  and  the  general  progress,  extension,  and  well-being 
of  industry  and  trade.  The  society  is  sending  out  artisans 
to  Vienna  to  profit  by  the  exhibition  now  being  held  there, 
as  was  done  by  the  Society  of  Arts  on  the  occasion  of  the 
Paris  Exhibition,  and  it  proposes  to  hold  in  the  autumn  an 
exhibition  of  designs  in  textile  fabrics  and  of  fuel  econo- 
misers. It  will  be  remembered  that  a letter  advocating  the 
formation  of  the  society  appeared  in  the  Journal  of  Nov.  1, 
last  year. 

Separating  Silver  from  Lead. — In  the  separation  of 
lead  from  silver,  some  improvements  have  been  announced  by 
MM.  Risway  and  Pauville,  of  Paris.  The  argentiferous 
lead  is  treated  with  magnesium  or  aluminium,  either  alone  or 
alloyed  with  zinc,  and  the  rich  scum  thus  obtained  is  amal- 
gamated with  mercury.  The  inventors  state  that  they  are 
able  to  regenerate  the  metals  which  have  been  used  in  the 
process  of  extraction,  and  thus  have  greatly  reduced  the  ex- 
pense of  separating  the  precious  metal  from  the  lead. 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Entomological,  7. 

Eoyal  Institution,  2.  General  Monthly  Meeting. 

Tubs. ...Anthropological,  8. 

Biblical  Archmology,  8J.  1.  Mr.  H.  Fox  Talbot,  “ The 

Legend  of  Ishtar  Descending  to  Hades.”  2.  Mr.  P.  Le 
Page  Eenouf,  ‘‘The  Preposition  in  the  Egyptian 
Language.”  3,  Mr.  E.  Cull,  ‘‘  A Remarkable  Engraved 
Babylon  Brick  Described  in  the  Bible.” 

Zoological,  Sj. 

Royal  Institution,  3.  Mr.  J.  Parker,  “ Roman  Archseo- 
logy.” 

Wed.  ...Obstetrical,  8. 

Microscopical,  8. 

THURS...LinD8ean,  8.  1.  Dr.  Hooker,  ‘‘  On  the  Plants  of  Eilman- 
jaro.”  2.  Mr.  John  Miers,  ‘‘  On  the  cythidacete V 

Chemical,  8.  1.  Sir  Johu  Conroy,  ‘‘The  Dioxides  of 

Calcium  and  Strontium.”  2.  Mr.  L.  B.  Hannay,  ‘‘On 
Iodine  Monochloride.”  3.  Mr.  T.  Wills,  ‘‘  On  au  Ozone 
Generator.” 

Eoyal  Institution,  3.  Professor  Tyndall,  ‘‘  Light.” 

Fei Eoyal  Institution,  9. 

Geologists’  Association,  8. 

Philological,  8-|. 

Arehteological  Institute,  4. 

Sat Eoyal  Institution,  3.  Mr.  J.  Morley,  “The  Historic 

Method.” 
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All  communications  for  the  Society  should’  he  addressed  to  the  Secretary  ^ 
John-streety  Adel^hiy  Londony  WX, 


ANNOITNCEMENTS  BY  THE  GOTTNCIL. 


PURCHASE  OF  RAILWAYS  BY  THE  STATE. 

A special  meeting  of  the  Society  will  take  place, 
by  order  of  the  Council,  on  Friday,  the  13th  Jime, 
at  12  o’clock,  when  a paper  will  be  read  by  WilliAjM 
Gaxt,  Esq.,  “ On  the  Purchase  of  the  Railways  by 
the  State.”  The  Eight  Hon.  the  Earl  of  Derby 
will  preside. 

CONFERENCE. 

The  Twenty-second  Annual  Conference  between 
the  Council  of  the  Society  and  the  representatives 
of  Institutions  in  Union,  will  take  place  at  the 
Society’s  House,  on  Friday,  the  27th  June.  The 
chair  will  be  taken  at  12  o’clock,  by  Major-General 
F.  Eardley-Wilmot,  R.A.,  F.E.S.,  Chairman  of 
Council. 

Secretaries  of  Institutions  and  Local  Boards  arc 
requested  to  send,  immediately,  the  names  of  the 
Representatives  appomted  to  attend  the  Conference; 
and  early  notice  should  be  given  of  any  subjects 
which  Institutions  or  Local  Boards  may  desu’o 
them  representatives  to  mtrodrxce  to  the  notice  of 
the  Conference. 

Secretaries  of  Institutions  are  requested  to  for- 
ward at  once,  by  book  post,  copies  of  the  last  Annual 
Reports  of  their  Institutions. 

CONVERSAZIONE. 

The  Society’s  Conversazione  will  be  held  at  the 
South  Kensington  Museum,  on  Friday  evenuig,  the 
27th  Jmie.  Cards  will  be  issued  in  a few  days. 

ENDOWMENT  FUND. 

The  following  donations  and  subscriptions  in  aid 
of  the  Endowment  Fund  have  been  received : — - 


^ £>.  U. 

Win.  Atkinson  50  0 0 

W.  R.  Sandhach 50  0 0 

Sir  Walter  C.  Trevelyan,  Bart.,  ....  50  0 0 

James  Bentley  20  0 0 

Col.  A.  Angus  Croll  20  0 0 

John  Noble 20  0 0 

G.  T.  Saul  5 0 0 

AV.  R.  Spicer  5 o 0 

Chas.  H.  L.  Woodd  6 0 C 

Geo.  AV.  Hart 2 2 0 

John  E.  Evans  2 2 0 

E.  T.  Blakely 1 1 0 

Thomas  Dixon  1 1 o 

John  S.  Lapraik. . . . 110 


PROCEEDINGS  OP  THE  SOCIETY- 

©■ 

COMMITTEE  ON  THE  MEANS  OF  PROTECTING  THE 
METROPOLIS  AGAINST  CONFLAGRATION. 

Mr.  Henry  M.hiten  gave  the  following  evi- 
dence : — • 

, Q. — You  are  an  engineer,  are  you  not  ? 

A. — I am. 

'Q- — With  whom  did  you  serve  your  time  ? 

A. — With  Mr.  AVicksteed,  the  engineer  of  the  East 
London  Waterworks.  Whilst  with  him  I assisted  in 
the  construction  of  the  Hull  Corporation  Water  AVorks, 
and  was  afterwards  appointed  by  him  to  see  his  plans 
carried  out  for  the  construction  of  the  AVolverhampton 
Water  Works. 

AVhat  will  he  the  cost  of  the  proposed  alterations  ? 

A.— The  cost  of  the  above-mentioned  alterations,  for 
giving  the  constant,  instead  of  the  intermittent,  supply 
at  Wolverhampton,  will  not  exceed  6d.  aheadof  thepopu- 
lation  within  the  district.  This  is  exclusive  of  the  re- 
servoir, which  would  have  been  essential  to  the  continu- 
ance of  the  supply  under  the  old  system  ; including  this, 
however,  the  whole  cost  will  not  exceed  2s.  per  head  of 
the  population.  I think  there  are  very  few  towns  in 
which  the  cost  of  the  alterations  necessary  for  the  intro- 
duction of  the  constant-supply  system  will  exceed  2s. 
per  head  of  the  population,  and  that  in  general  it  will  be 
found  much  under  that  amount. 

Q. — What  would  he  provided  under  that  charge  of  2s. 
per  head  ? 

A. — AVhere  none  have  been  previously  provided  it  will 
cover  the  expense  of  providing  the  necessary  reservoirs, 
and  the  alteration  of  the  street  mains,  with  the  introduc- 
tion of  the  additional  stop-cocks,  and  will  be  sufficient 
to  prepare  all  the  internal  house-fittings  for  the  reception 
of  the  constant  supply.  In  almost  all  towns  in  which 
the  intermittent  supplj-  is  in  force,  the  fittings  are  in  a 
very  defective  state.  The  water  being  on  so  short  a time, 
it  has  been  thought  hardly  worth  while  to  see  that  these 
are  kept  in  good  repair,  and  consequently  they  will,  as 
far  as  the  taps  and  stopcocks  are  concerned,  require 
almost  a complete  renewal.  The  useless  piping  and  tanks, 
and  old  metal,  however,  which  may  be  removed  on  the 
introduction  of  the  constant  system,  will  more  than  pay 
for  these  matters. 

Q. — ATou  state  your  belief  that  the  wear  and  tear  of 
street-cocks  will  be  less  under  a system  of  constant 
supply.  Have  you  observed  any  diffeience  in  the  wear 
and  tear  of  these  in  streets  of  much  traffic  compared  with 
those  of  little  traffic  ? 

A. — I have  not  observed  any  perceptible  difference 
between  the  wear  and  tear  of  the  valves  of  cocks 
placed  in  a street  where  there  is  much  traffic,  as  com- 
pared with  the  valves  of  those  placed  in  streets  of  less 
traffic,  but  in  the  former  case  the  iron  boxes  which  cover 
them  are  more  subject  to  injury,  and  we  find  them  some- 
times filled  with  dirt  or  “ sludge”  from  the  road. 

Q. — Supposing  the  levels  to  be  the  same,  will  not  the 
strain  and  damage  of  pipes  and  taps,  from  the  hydraulic 
jerks,  be  greater  on  the  intermittent  than  the  constant 
supply  system  ? 

A. — Yes  ; because,  under  the  intermittent  system,  the 
whole  pressure  of  the  works  is  brought  to  bear  upon  one 
particular  spot,  with  a suddenness  which  often  causes 
considerable  damage  from  the  recoil.  Under  the  con- 
stant system,  however,  the  pressure  will  only  vary  by 
imperceptible  degrees,  and  there  can  he  no  jerks  on  the 
mains  and  pipes.  In  the  houses  none  of  the  common 
bib-taps  should  be  allowed  to  be  used,  but  should  be  of 
the  kind  termed  “ screw-down,”  as  they  are  everyway 
better  adapted  for  high  pressure,  and  do  away  with  all 
recoil. 
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CANTOR  LECTURES. 

The  first  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  “On  the  Energies  of  the  Im- 
ponderables, with  especial  reference  to  the  Measure- 
ment and  Utilisation  of  them,”  was  delivered  by 
the  Rev.  ArthtthRigg,  M. A.,  on  Monday  evening, 
February  3rd,  1873,  as  foUows: — 

Lecture  I. 

Introduction — Inter -relations — Units  of  Measurement, 

“ Imponderables,”  as  a technical  term,  was  in  the  last 
century  a name  given  to  those  fluids  which  were  supposed 
to  convey  electricity,  light,  heat,  &c. ; and  because  these 
fluids  could  not  be  isolated  and  weighed,  all  that  men' 
received  through  their  agency  were  also  named  “ im- 
ponderables.” These  phenomena  are  now  regarded  as 
being  due  to  motions  in  ponderable  matter,  and  they 
are  considered  rather  as  forces  causing  motion  in  this 
matter  than  either  as  fluids  or  as  that  which  can  be  con- 
veyed, i.e.,  carried,  by  fluids.  The  term  is,  however,  re- 
tained as  a brief  mode  of  expressing  the  subject  of  this 
course  of  lectures,  especially  as  no  one  can  confidently 
assert  that  it  may  not  again  be  re-instated  in  the  posi- 
tion it  once  occupied. 

The  “energies  of  the  imponderables,”  then,  is  a phrase 
comprehending  all  results  of  those  unseen,  unknown, 
and  by  man  unweighable  powers  which  pervade  space. 
By  such  powers  the  very  sun,  and  planets,  and  stars  are 
so  influenced  that  they  move  in  harmonious  union  or 
oneness,  and,  therefore,  the  name  universe  is  applicable. 
With  this  extensive  view  of  the  influences  and  actions 
of  the  imponderables  these  lectures  are  not  to  be  con- 
cerned. The  bounds  of  them  are,  however,  easily  defined. 
This  earth  and  that  which  man  can  utilise  upon  it  are 
our  limits.  Even  when  thus  “cabined,  cribbed,  confined” 
to  the  earth  and  the  handiwork  of  men,  still,  those  who 
have  perused  and  thought  over  the  title,  viz.,  “ The 
Energies  of  the  Imponderables,  with  especial  reference 
to  the  Measurement  and  Utilisation  of  them,”  may  have 
commented  upon  it  in  spirit,  saying,  “Fools  rush  in 
where  angels  fear  to  tread.”  When  body,  form,  and 
fashion  were  first  given  to  the  scheme  of  this  course,  that 
great  was  the  presumption,  and  that  great,  therefore, 
would  be  the  failure,  were  not  unknown  feelings. 

The  causes  of  such  views  are  simple  and  easily  made 
clear.  The  energies  of  the  imponderables  have  in  one 
form  or  another  occupied  the  attention  of  the  most 
thoughtful  as  well  as  the  most  practical  men  in  every 
age.  They  may  not  have  given  this  name  to  the  subject 
of  their  investigation,  but,  call  it  what  you  will,  the 
ultimate  source  of  all  power  that  nature  gives  to  man  is 
to  be  found  in  the  energy  of  one  or  more  of  those  un- 
known agents  to  which  the  name  of  imponderables  has 
been  given.  To  dwell  upon  this  now  would  be  to 
anticipate  the  series  of  lectures.  It  may  suffice  to  state 
that  the  object  of  the  course  is  to  bring  befjre  you 
illustrations  of  the  modes  in  which  men  have  been  led 
— or  are  now  being  led — to  define  not  only  the  ways  and 
varieties  of  ways  in  which  each  imponderable  acts,  but 
also  to  estimate  by  those  measurements  to  which  men 
appeal  in  material  things,  the  amount  or  value  (if  the 
word  be  preferred)  of  that  work  in  material  things  done 
by  these  imponderable  elemental  powers.  To  do  this 
involves  references,  perhaps,  in  few  words,  to  conclusions 
at  which  a life  of  self-devotion  to  one  cause  may  have 
arrived,  that  life,  too,  being  aided  by  the  very  highest  of 
cultivated  mental  intelligence  and  the  capability  of 
employing  such  powers  of  scientific  research,  the  very 
alphabet  of  which  is  beyond  the  attainment  of  the 
majority  of  men. 

Whilst  thus  frankly,  and  at  the  outset,  admitting 
how  high  a class  of  mind  is  required  for  these  original 
investigations,  it  must  not  be  overlooked  that  the  prin- 
ciples which  have  governed  the  researches  of  these  men, 


and  the  conclusions  at  which  they  have  arrived,  may  be 
appreciated  by  many  minds. 

When  the  late  Mr.  Faraday  was  discoursing  “ On 
the  Conservation  of  Force,”  he  made  a statement 
in  relation  to  an  observing  and  a mathematical  mind 
which  will  have  more  weight  by  your  generalisation  of 
his  words  than  by  my  dilution  of  them.  Hence  this 
quotation : — 

“ It  may  be  supposed  that  one  who  has  little  or  no 
mathematical  knowledge  should  hardly  assume  a right 
to  judge  of  the  generality  and  force  of  a principle  such  as 
that  which  forms  the  subject  of  these  remarks.  My 
apology  is  this  : — I do  not  perceive  that  a mathematical 
mind,  simpU  as  such,  has  any  advantage  over  an  equally 
acute  mind  not  mathematical  in  perceiving  the  nature 
and  power  of  a natural  principle  of  action.  It  cannot 
of  itself  introduce  the  knowledge  of  any  new  principle. 
Dealing  with  any  and  every  amount  of  static-electricity, 
the  mathematical  mind  can  and  has  balanced  and  ad- 
justed them  with  wonderful  advantage,  and  has  foretold 
results  which  the  experimentalist  can  do  no  more  than 
verify.  But  it  could  not  discover  dynamic- electricity, 
nor  electro-magnetism,  nor  magneto-electricity,  or  even 
suggest  them  ; though,  when  once  discovered  by  the 
experimentalist,  it  can  take  them  up  with  extreme 
facility.  So,  in  respect  to  the  force  of  gravitation,  it 
has  calculated  the  results  of  the  power  in  such  a won- 
derful manner  as  to  trace  the  known  planets  through 
their  courses  of  perturbations,  and  in  so  doing  has  dis- 
covered a planet  before  unknown.  There  may  be  results 
of  the  gravitating  force  of  other  kinds  than  attraction 
inversely,  as  the  square  of  the  distance  of  which  it 
knows  nothing  can  discover  nothing,  and  can  neither 
assert  nor  deny  their  possibility  or  occurrence.”* 

Influenced  by  such  views  as  these,  it  seemed  that 
no  disrespect  to  the  highest  intellect  could  accrue  from 
an  attempt  to  make  clear,  even  to  the  lowest,  a few  of 
the  fundamental  principles  from  which  important  truths 
have  been  evolved.  It  must  be  borne  in  mind  that  to 
illustrate  the  modes  by  which  these  energies  have  been 
measured  and  utilised,  and  not  to  make  any  attempt  at 
measuring  them,  is  the  leading  principle  which,  thus 
early  enunciated,  maj'  prevent  misconceptions  of  the 
title. 

The  very  words,  “Energies  of  the  Imponderables,” 
are  to  some  minds  terms  and  not  realities — symbols, 
like  political  watch-words,  serving  only  to  classify  their 
professors — thincs  for  savans  to  discourse  upon — pro- 
vinces in  that  intellectual  dreamland  in  which  natural 
science  is  supposed  to  dwell.  To  the  majority  of  men, 
to  those  who  toil  for  their  daily  bread,  and  with  all  their 
toiling  find  but  scant  supply,  the  monastery  of  science, 
in  which  her  monks  live  apart  from  the  world  and 
all  its  vulgar  cares,  seems  a paradise  in  which  is  no 
unrest.  Such  is  only  one  of  many  thousand  delu- 
sions. Within  the  thinly-peopled  world  of  those  who 
investigate  the  laws  of  nature,  there  are  all  the  pleasures 
and  pains  which  meet  the  labourer  with  his  spade,  the 
mechanic  with  his  tools,  the  merchant  in  his  office,  or 
the  statesman  in  his  cabinet.  It  is  because  students  and 
investigators  of  nature’s  laws  live  much  alone — because 
they  cultivate  a species  of  clanship — because  there  is 
amongst  them  a kind  of  Hindoo  caste — that  they  are 
Seldom  in  contact  and  companionship  with  the  toilers  in 
material  things.  This  is  much  to  be  regretted.  Although 
both  parties  are  losers,  yet  the  toilers  in  material  things 
are  by  far  the  greatest  losers. 

Such  men  as  these  are  the  true  pioneers  of  the  human 
race,  and  that  army  is  ill-directed  which  allows  the 
work  of  preparation  done  by  its  pioneers  to  be  so  far  in 
advance  that  the  mountains  they  had  levelled  were 
again  piled  up — the  rivers  they  had  dried  were  again 
flowing,  and  the  thorns  once  cleared  from  the  desolate 
prairies  were  again  rendering  the  ground  unfertile. 
The  men  of  science  are  they  who  give  the  sap  of 


* P.  364,  Proceedings  of  Royal  Institution,  on  27th  Feb.,  1867. 
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vitality  to  the  tree  of  commerce.  Society  plucks  the 
fruit,  and  seldom  waters  the  plant.  Such  has  been,  and 
such  still  is,  the  case  with  investigators  of  natural 
science,  if  the  men  amongst  whom  they  live  take  the 
fruit  and  care  neither  for  the  gardeners  nor  the  garden. 

Look  at  the  world  —the  beautiful  glass  in  some  of  our 
stained  windows  is  a lost  art.  Look  at  the  temples  in 
India,  illustrations  of  which  the  photographs  so  truth- 
fully reproduced  in  this  room  a few  weeks  since.  Civilised 
Europe  and  self-satisfied  England  cannot,  either  by  their 
St.  Peter’s  at  Rome  or  those  recent  productions  which 
we  are  bound  to  recognise  as  the  highest  attainment  of 
national  architecture, — the  Albert  Hall  and  adjacent, 
memorial — approach  even  at  a distance.  These  temples 
of  a religious  profession,  with  which  we  are  not  even 
acquainted,  and  of  which  no  records  remain,  abound  in  an 
architecture  with  which  neither  in  its  conception  nor  in 
its  detail  have  we  aught  to  compare.  And  of  the  materials 
the  men  of  that  age  used,  we  may  say  the  stone  is  stone 
still ; the  sharpness  of  the  carvings  is  sharpness  still. 

Is  all  our  dolomite  a bastard  dolomite  ? Why  are 
we  in  England  obliged  to  seek  for  Italians  to  form  our 
moulds — to  pour  in  the  clay,  and  to  sculpture  the  marble  ? 
Why  do  we  go  to  Germany  for  our  draughtsmen,  our 
science,  and  our  music?  and  to  France  for  our  adorn- 
ments and  our  designs. 

One  illustration  of  the  neglect  of  obviously  social  gain 
from  want  of  scientific  attention  cannot,  in  this  room,  be 
out  of  place. 

The  Society  of  Arts  was  founded  in  1763,  and  when 
the  scientifically  practical  and  theoretical  minds  of 
Count  Rumford  and  others  considered  on  what  basis 
and  why  the  “Royal  Institution  of  Great  Britain” 
should  he  founded,  they  expressed  the  objects  of  thus 
founding  a Society,  which  should  supplement  the  work 
of  the  Society  of  Arts,  in  the  following  title  page  to  the 
charter  of  1800  : — 

EOYAL  INSTITUTION 

OF 

GREAT  BRITAIN, 

For  Diffusing  the  Knowledge  and  Facilitating  the  General 
Introduction  of 

USEFUL  MECHANICAL  INVENTIONS  & IMPROVEMENTS; 

And  for  Teachint^  by 

Courses  of  Philosophical  L ctures  and  Experiments 

THE 

APPLICATION  OF  SCIENCE 

TO  THE 

COMMON  PURPOSES  OF  LIFE. 

In  reference  to  the  necessity  for  so  supplementing 
the  work  done  here  by  our  predecessors,  in  order  to 
“ advance  the  applications  of  science  to  the  common 
purposes  of  life,”  the  then  managers  state  that  “ the 
giving  of  premiums  to  inventors  was  done  by  a most 
respectable  society  (the  Society  of  Arts),  hut  to  diffuse 
knowledge  needed  another  incorporation.” 

Whilst  admitting  how  nobly  the  Royal  Institution 
has  done  good  work,  and  how  generations  yet  unborn 
wUl  look  hack  with  reverential  gratitude  to  the  boons 
which  those  who  have  laboured  within  its  walls  have 
conferred  upon  men,  it  is  curious  to  mark  how  the  views 
of  its  founders,  and  the  one  great  purpose  of  its  forma- 
tion in  1800,  are  being  realised  by  the  Society  of  Arts 
in  1873. 

1 In  1800  the  managers  of  the  Royal  Institution,  as 
j their  first  act,  constituted  fourteen  committees,  for  the 
I following  purposes : — 

1.  To  investigate  the  various  processes  used  in  making 
bread,  with  a view  to  their  improvement. 

I 2.  To  investigate  means  for  producing  cheap  and 
] nutritious  soups  for  feeding  the  poor. 

3.  Improvement  of  cottages  and  cottage  fireplaces, 
i 4.  Improvements  in  the  construction  of  stoves  for 
. warming  dwelling-houses. 

I 5.  Improvements  in  kitchen  fireplaces  and  kitchen 
! utensils  of  private  familes. 

1 6.  Improvements  of  the  most  useful  articles  of  house- 

. hold  furniture. 


7.  To  ascertain,  by  experiment,  the  effects  of  various 
processes  of  cookery  upon  the  food  of  cattle. 

8.  Improvement  of  kitchen  fire-places  and  kitchen 
utensils  used  on  shipboard. 

9.  Improvement  of  limekilns. 

10.  Ascertaining  the  effects  of  mixing  clay,  &c.,  with 
coal  dust  and  cinders,'ia  forming  fire-balls  and  combus- 
tible cakes. 

1 1 . Improving  the  composition  of  mortar  and  cements. 

12.  To  ascertain  the  best  method  of  building  cottages 
and  farm-houses  wiih  earth  rammed  together. 

13.  A committee  of  mechanics  for  the  improvement  of 
useful  machines  of  all  descriptions. 

14.  A committee  for  improving  the  various  processes 
necessary  in  producing  iron  from  its  ores,  and  in  working 
and  refilling  of  iron  and  steel. 

Thus  did  one  noble  foster-child  of  this  Society  pre- 
scribe its  own  duty,  and,  child-like,  neglect  that  particular 
duty,  and  now  that  the  child  has  attained  the  age  of 
threescore  years  and  ten,  the  nursing  mother,  by  gold 
medals  and  money  rewards,  steps  forward  to  complete  the 
work  begun  by  her  foster-child,*  and  further,  b}'  these 
annual  Cantor  Lectures,  she  now  does  that  which,  not 
being  done  in  1800,  led  to  the  formation  of  the  “Royal 
Institution  of  Great  Britain.” 

I his  comes  of  the  people  of  a country  allowing  the 
science  of  a country  to  dwell  alone.  All  advances  are 
first  suggested  by  men  who  observe  and  think ; they 
are  extended  by  men  who  reason  and  test ; they  are 
utilized  by  men  who  act. 

The  pioneers  of  an  army  are  not  the  fighting  men; 
sailors  navigate  the  ship ; marines  do  the  warfare. 

The  men  who  investigate  the  laws  which  govern  the 
energies  of  the  imponderables  are  cot  the  men  to  utilize 
and  applj'  them.  The  practical  knowledge — the  stimulus 
of  interest — the  capital  of  the  manufacturer,  are  wanting 
to  the  philosopher ; while  the  manufacturer  on  his  part 
is  equally  in  want  of  the  general  information  and 
accurate  reasoning  of  the  man  of  science.  When  the 
commercial  element  enters,  and  another  object  of  regard 
is  set  up  for  worship,  the  man  of  science  cannot  serve 
two  masters  ; he  cannot  serve  science  and  mammon. 
The  more  earnestly  and  heartily  he  serves  the  former, 
the  less  he  bows  to  the  latter.  The  service  of  natural 
science,  has  within  itself  far  more  ennobling  mental 
rewards  than  mammon  can  confer. 

Longfellow,  in  his  letter  to  Agassiz,  on  his  fiftieth 
birthday  (28th  May,  1857),  after  alluding  to  the  sacrifice 
he  made  of  his  countrj'  and  his  home,  for  the  cause  of 
natural  historj^,  well  expresses  what  he  feels  who,  single- 
riiinded,  teaches  men  to  read  what  is  still  unread  in  the 
manuscripts  of  God.  Agassiz  is  described  as — 

“ He  who  wandered  away  and  away. 

With  'atu  e,  the  deir  old  nurse,  . 

Who  sang'  to  him  night  and  day 
The  rhymes  of  the  universe.” 

And  then  comes  a reward  more  welcome  than  money  or 
honours — 


* A sum  o<'  £500  having  been  placed  at  the  disposal  of  the  Council 
of  Ihe  oocieiy  of  Arts,  through  sir  William  Budkin,  hy  a gentleman 
who  does  not  wish  his  name  to  appear,  for  p omotiug,  by  me  ms  of 
prizes  or  oiherwise,  economy  iu  the  use  of  coal  for  domestic  pur- 
poses, the  Council  have  decided  to  off;r  the  following  prizes:— 1. 
For  a new  aiid  impi  oved  system  of  grate  suitable  to  e.vistiiig  chim- 
neys as  veiiorally  constructed,  which  shall,  will:  the  least  amount  of 
Coal,  answer  best  fu-  w.irming  and  ventilating  a room.— The  .'ociety’s 
Gold  Medal  and  Fitly  Pounds.  2.  For  a new  and  improved  system 
of  grate,  suPable  to  evisting  chimneys  as  generally  coii'trncted, 
which  sh.ill  with  the  least  amount  of  coal,  best  answer  for  cooking 
food,  combined  w th  warming  and  ventilating  the  room.  - The 
-ociety’s  Gold  Medal  and  Fifty  Pounds.  3.  Kor  the  best  new  and 
imp  oved  systtm  of  ap|iaratus  which  shall,  by  means  of  gas,  most 
efiicient.ly  and  ecomically  warm  and  ventilate  a room.— The  So  -iety's 
Gold  Medal  ami  Filty  P.  unds.  4.  For  the  best  new  and  improved 
system  f aiiparatiis  which  shall,  by  means  of  gas,  be  best  adapted 
for  cooking,  combined  wit.li  warming  and  ventilatin.'  the  room  — The 
Society's  G' Id  Medal  and  Fitty  Pounds,  ft.  For  any  new  and  im- 
prov  ed  svstem  or  arrangements,  not  iivcluded  in  the  foregoing,  which 

shall  efficiently  and  economically  meet  domestic  requirements. The 

Society’s  Gold  Medal  and  Fifty  Pounds. 
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“For  whenever  the  way  seems  long, 

Or  his  heart  begins  to  fail, 

Nature  sings  a more  wonderful  song, 

Or  tells  a move  marvellous  tale.” 

This  course  of  Cantor  Lectures,  in  relation  to  the 
energies  of  the  imponderables,  is  to  be  an  attempt  to 
occupy  the  border-land  between  pure  scientific  research 
and  the  ministration  to  social  needs  ; to  tread,  in  fact, 
upon  neutral  ground,  to  launch  our  boat  upon  the 
Eubicon  which  divides  the  provinces  of  science  from 
those  of  commerce.  It  does  not  aspire  to  any  claim 
on  the  nests  of  science.;  they  who  build  them  are 
welcome  to  the  imagined  and  worthless  immortality 
of  a name.  It  does  not  propound  to  commerce  new 
modes  of  amassing  wealth.  They  may  keep  their 
wealth  who  can.  But  it  does  seek  to  bring  before 
those  whose  daily  bread  and  daily  luxuries  are  derived 
from  science,  illustrations  of  some  of  the  truths  on 
which  their  daily  labour  rests.  It  will  try  to  do  this 
in  plain  and'  simple  foi'm,  divested  of  those  higher 
studies  through  which  these  truths  have  been  in  some 
measure  attained,  and  in  a thousand  ways  extended. 

That  the  work  is  one  worthy  of  all  human  intelligence 
may  be  inferred  from  the  official  document  given  by  the 
authorities  of  that  incorporation  of  men  who  are  the  real 
rulers  of  the  earth,  properly  so  called.  Statesmen  and 
politicians  may  influence  the  minds  and  bodies  of  men, 
but  engineers  influence  all  material  things. 

The  Institution  of  Civil  Engineers,  established  in 
1818,  long  before  passenger  railways,  telegraphs,  &o, , 
&c.,  were  known,  and  now  numbering  among  its 
members  men  in  all  parts  of  the  globe,  clearly  and 
aptly  defined  the  objects  of  their  incorporation  in  words 
well  fitted  to  the  purposes  of  our  present  considera- 
tion. They  then  (in  1818)  defined  the  object  of  their 
association  to  be  ‘‘  The  acquisition  of  that  species  of 
knowledge  which  constitutes  the  profession  of  a civil 
engineer,  whereby  the  great  sources  of  power  in  nature 
— the  energies  of  the  imponderables — are  converted, 
adapted,  and  applied  for  the  use  and  convenience  of 
man.” 

It  may  be  said,  and  with  some  show  of  reason,  when 
the  comprehensive  title  of  these  lectures  is  considered,  a 
little  W'ell  or  completely  done  is  better  than  much  ill  or 
very  partially  done.  As  a principle  in  education  this  is 
a truism  which  the  Committee  of  Council  on  Education 
and  our  various  School  Boards  would  do  well  to  adopt  and 
illustrate ; but  these  Cantor  lectures  are  not  to  be  scholastic 
lessons ; they  may  teach,  but  the  primary  object  of  them 
is  rather  to  be  suggestive  of  thought — to  give  the  minds 
of  hearers  and  readers  food  for  reflection,  material  for 
development,  to  arouse  inquiry,  to  provoke  investigation; 
to  leavm,  in  fact,  an  unsatisfied  impression  that  there  is 
more  than  the  lecturer  has  expressed — and  there  is  much 
for  hearers  and  readers  to  consider.  If  thus  they  only 
lay  in  the  foundations  of  knowledge,  and  in  rough  and 
sketchy  outline  show  the  superstructure,  they  will  have 
done  good  service — they  will  have  stimulated  research, 
and  so  led  to  the  acquisition  of  knowledge  and  a habit  of 
mind  more  valuable  far  than  any  which  can  be  given 
from  this  ]olatform  to  you  who  sit  at  ease  on  those 
cushioned  seats,  willing  to  rest  for  a while  under  the 
delusive  spell  that  the  Society  of  Arts  has  thus  found  a 
right  roj'al  road  (and  perhaps  a pleasant  one)  to  learning. 
Such  an  unsatisfied  feeling  in  relation  to  the  energies 
named,  and  the  measurement  and  utilisation  of  them,  it 
is  the  object  of  this  course  to  endeavour  to  create.  If 
this  result  be  attained,  then  in  those  future  years,  when 
by  individual  labour  present  difficulties  are  overcome, 
and  light  shines  where  thick  darkness  now  overspreads, 
there  will  he  cause  for  thanks,  where,  perhaps,  when 
these  lectui’es  end  an  unsatisfied  longing  may  alone  be 
found. 

Men  need  but  watch  the  progress  of  science  truths  for 
a few  years,  or  read  the  development,  stage  by  stage,  of 
any  branch  of  investigation,  to  be  satisfied  of  this,  that 
with  whatever  pertinacity  and  show  of  reasoning  any 


theory  is  propounded  and  established,  it  rapidly  wanes. 
Astronomical  and  geological  truths  and  facts,  how  often  ’ 
and  again  have  they  been  satisfactorily  (?)  explained,  and  i 
yet  how  soon  and  how  rapidly  has  one  explanation  been 
so  crushed  out  by  another,  that  the  first,  which  by  its  i 

authors  was  applauded,  is  by  the  upholders  of  the  second  ' 

ridiculed.  ; 

The  theories  of  the  imponderables,  with  which  we 
must  occasionally  deal  or  allude  to,  hut  with  which  we 
are  in  no  degree  further  concerned,  are,  day  by  day,  in 
a transition  state.  Like  the  cause  of  solar  heat,  or  the 
rotation  of  the  moon,  they  are  a bloodless  battle-field, 
on  which,  with  our  increasing  love  of  talking  and 
our  decreasing  love  of  working,  words  may  war  with 
words. 

. A L’iumphant  victory  to-day  in  science  theory,  may  , 

be  the  prelude  to  an  ignominious  defeat  of  the  same  i 

theory  to-morrow.  Subject,  doubtless,  to  many  dissentient 
views,  the  belief  that  he  who  propounds  theory,  and 
uses  theories  solely  as  means  or  ways  by  which  to 
convey  ideas  of  how  such  and  such  facts  may  perhaps  be 
brought  about,  and  not  as  expressing  a conviction  that 
the  way  described  is  the  actual  plan  in  operation,  he  is 
the  truly  wise  man.  Those  who  allow  themselves  to 
dwell  upon  the  conception  and  the  development  of  j 
theories,  who  build  theory  upon  theory,  who  sometimes  | 
pile  Ossa  upon  Pelion,  and  sometimes  Pelion  upon  Ossa,  i 
are  not  unlike  those  whom  Milton  describes — j 

. . . . “ Who  reasoned  high  | 

Of  providence,  foreknowledge,  will,  and  fate,  I 

Fixed  fate,  free  will,  foreknowledge  absolute,  1 

And  found  no  end,  in  wanderiug  inazes  lost.”  1 

Thus  it  is  that  the  decisions  of  one  age  and  one  day 
differ  from  those  of  another  age  and  another  day.  ^ 
Theories,  we  must  remember,  are  hut  opinions  ; with  I 
opinions,  as  such,  this  course  of  lectures  is  not  concerned.  ^ 
The  facts  of  nature,  so  far  as  they  have  yet  been  made  i 
apparent,  or  may  be  in  process  of  being  so,  are  our  ' 
province.  They  change  not.  To  those  who  have 
appealed  to  nature  direct,  and  brought  from  her  exhaust- 
less stores  of  knowledge  some  truths  that  men  may 
utilise,  is  due  the  information  which  is  to  he  brought 
before  you. 

The  mode  by  which  they  have  won  this  knowledge 
is  exactly  that  pursued  in  our  courts  of  law  and  equity, 
to  arrive  at  the  truth  on  one  point  and  on  one  point  only.  ■ 
Look  how  long  and  tedious  legal  investigations  seem, 
and  yet  in  how  few  words  the  result  is  declared. 
G-uilty  or  not  guilty — Verdict  for  the  plaintiff  or 
verdict  for  the  defendant.  One  or  other  of  these 
very  brief  phrases  records  the  conclusion  or  the  judg- 
ment of  many  days  of  patient  labours  and  searchings 
for  truths. 

To  not  less  careful  questioning  bj^  men  in  years  past, 
as  well  as  now  current,  we  owe  all  we  know  of  the 
energies,  the  measurement  and  utilisation  of  which  is 
to  be  a feature  in  these  lectures.  That  cross- question- 
ing of  the  keenest  and  clearest  kind  has  been  essential 
may  be  inferred  from  the  fact  that  these  energies  are 
so  oo-related — so  mutually  convertible— that  they  merge 
and  change.  Protean-like,  one  into  the  other  so  instau-  j 
taneously,  that  no  one  energy  can  be  conveniently  re-  j 
tained  alone  and  in  operation.  They  thus  pass  and  i 
interchange  without  (to  our  eyes)  a signal  from  any  i 
magician’s  wand.  ; 

The  transmutations  of  the  imponderables  are  accom- 
plished in  a way  that  would  have  gladdened  the  eyes  of 
the  most  profound  alchemist,  could  he  have  seen  as  great 
transmutations  in  some  of  the  material  things  in  which 
he  worked.  For  example,  whenever  energy  is  lost  by 
resistance  heat  is  produced,  i.c.,  when  the  resistance 
is  perfect  and  complete,  admitting  of  no  intermediate  i 
state.  A.y.,  if  a wheel  in  machinery  does  not  move 
easily,  the  consequence  is  heat,  manifested  on  the  shaft.  ■ 

If,  however,  that  energj^  can  be  converted  into  an 
intermediate  state,  then  this  state  may  be  assumed — 
much  as  light  from  gas  is  an  intermediate  state  between 
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chemical  affinity  and  heat.  Do  what  we  may,  that  from 
which  energy  results  can  neither  he  created  nor  destroyed. 

In  the  case  of  blows  by  impact,  as  in  the  tongue  of  a 
bell,  or  the  hammer  on  an  anvil,  or  a clock,  or  a piano, 
or  on  a drum-head,  or  on  a gong,  then,  whilst  doubtless 
some  part  of  this  checked  energy  is  converted  into  heat, 
yet  a large  portion  is  spent  in  the  production  of  vibra- 
tions in  matter,  appreciable  to  our  senses,  and  sugges- 
tive of  vibrations  in  molecules,  which  our  senses,  aided 
by  physical  appliances,  have  not  yet  made  visible,  but 
which  chemical  changes,  and  what  to  the  minds  of 
science  theorists  of  the  present  day,  is  conclusive  evi- 
dence, seem  to  point  ai  similar  vibrations  in  the  invisible 
molecules  and  atoms  of  which  it  is  assumed  that  bodies 
consist. 

These  remarks  may  suffice  to  explain  that,  whilst  to 
speak  of  estimating  an  “ energy”  is  easy,  yet  to  estimate 
that  “ energy”  is  an  employment  which  tasks  the  keenest 
and  most  watchful  faculties  of  the  human  mind,  as  well 
as  claiming  from  human  hands  the  production  of  some 
of  their  most  exquisite  and  refined  work. 

The  difficulty  of  the  task  results  not  so  much  from  a 
solution  of  the  simple  problem  which  the  words  “estimate 
that  energy  ” convey,  as  from  the  incompetence  alluded 
to  of  isolating  and  continuing  the  special  energy  and 
noting  its  operation.  For  no  one  of  nature’s  energies,  be 
they  ponderable  or  imponderable,  is  alone.  Solitariness 
in  the  unseen,  as  well  as  in  the  seen,  is  no  part  of  nature’s 
plans. 

Faraday  seemed  to  have  realised  this  view  in  great 
intensity  when  he  wrote: — If,  as  I believe,  dualities 
are  essential  to  the  forces,  are  always  equal,  are  mutually 
dependent,  that  one  cannot  appear  or  exist  without  the 
other ; the  proof  of  this  would  lead  to  many  conse- 
quences of  high  importance  to  the  philosophy  of  force 
generally.”* 

This  interlacing  of  energies — this  co-relation,  as  it  is 
called,  of  physical  forces,  whilst  it  knits  in  harmonious 
union  energies  which  are  nominally  distinct,  baffles 
the  investigator  who  wishes  to  assign  to  each  its  share 
in  any  specific  work.  For  example,  the  energy  of  gravit}' 
operates  everywhere,  and  our  fundamental  principle  in 
hydraulics,  that  fluids  press  equally  in  all  directions, 
may  be  granted  as  a postulate.  The  experiments  by 
which  it  can  be  confirmed  may  be  and  is  very  clearly 
described,  but  no  one  has  ever  made  or  can  make  them. 
Gravity  never  ceases  to  impress  upon  fiuids  a downward 
tendency,  and  so  prevents  an  equality  of  pressures  in  all 
directions  being  established. 

It  may  be  in  the  interest  of  the  Moslem  faith  to  assert 
that,  without  visible  means,  Mahomet’s  coffin  rests 
between  earth  and  heaven  ; but,  assuming  the  truth  of 
the  tradition,  or  of  the  fact  (whichever  it  be),  we  know 
well  that  gravity  operates  in  all  its  wonted  intensity, 
and  that  the  coffin  is  held  there  (if  held  at  all)  b)f  the 
introduction  of  some  counteracting  energy,  as  that  of 
magnetism. 

The  energy  of  electricity  is  ever  passing  into  heat — 
that  of  heat  into  electricity  or  light.  Electricit}',  again, 
appears  to  assume  the  form  of  vitality  : and  then,  again, 
it  total!}’  fails  to  fulfil  the  vital  conditions.  In  some 
animals  the  exhaustion  of  their  muscular  energy  is 
consequent  upon  the  exhaustion  of  their  vital  energy, 
and  no  electrical  appliance  can  restore  the  vital  energy, 
even  though  it  seems  to  restore  the  muscular.  Take 
affinity.  Ibis  passes,  by  means  unknown  to  us,  into 
electricity  and  heat. 

There  is  also  this  peculiarity  amongst  these  energies. 
The  work  of  one  energy  estimated  by  any  means  known 
to  us,  gives  no  indication  of  the  work  of  some  other 
energy,  resident  or  potential,  in  the  same  matter. 

For  example,  the  estimation  of  a drop  of  water  by 
gravity  standards — to  speak  of  it  as  weighing  so  many 
grains — gives  no  indication  whatever  of  its  ability  to 
promote  affinities — to  absorb  and  convey  heat— to  de- 
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compose  light.  And  if  even  all  these  were  known, 
there  would  still  be  no  indication  that  upon  an  electrical 
standard  of  measurement,  its  destructive  effects  are 
equal  to  that  of  a flash  of  lightning. 

The  only  energies  that  may  be  said  to  be  non-inter- 
changeable,  are  those  of  gravity  and  vitality.  The 
former  is  enduring — the  latter  fleeting.  The  character 
of  the  one  is  persistence  and  constancy,  that  of  the 
other,  change  and  variety.  Gravity  may  be  said  to  be 
quietly  resident  in  matter ; vitality  shows  its  presence 
by  growth  or  motion. 

Gravity  is  an  energy  pervading  all  nature,  as  intense 
in  grains  of  sand  as  in  the  mountain  ; in  a drop  of 
water  as  in  the  river  or  the  ocean.  Disregarding  alike 
the  vitality  of  the  plant  or  the  animal — for  gravity  treats 
them  as  though  they  were  as  inert,  indifferent,  and  un- 
conscious of  its  presence  as  the  soil  of  the  garden,  or 
the  mineral  under  the  earth — thus  this  energy,  which 
is  to  occupy  our  chief  consideration  on  Monday  next,  is 
alone,  and  yet  we  shall  find  how  that  it  has  been  left  for 
recent  times  to  tabulate  its  measure,  to  report  and 
utilise,  under  the  guidance  of  ordinary  arithmetical  and 
mathematical  rules,  the  scientific  and  social  consequences 
of  the  measure  so  established. 

The  other  energy,  that  of  vitality,  which  is  to  occupy 
our  attention  a fortnight  hence,  can  hardly  as  yet  be 
said  to  have  been  measured.  The  time,  however,  is  very 
near  when  the  hope  will  be  realised  ; that  the  energy  of 
vitality — the  mechanical,  the  statical,  d5’namical,  and 
absolute  energy,  cf  course,  is  meant — may  be  reduced  to 
as  exact  a science  as  those  of  light,  heat,  and  electricity 
have  recently  been. 

All  who  have  questioned  Nature  are  well  aware  how 
simply  and  truthfully  she  replies.  It  must,  however,  be 
steadily  borne  in  mind  that  this  truthfulness  applies  to 
the  question  and  answer  in  their  mutual  relations.  If 
the  question  be  so  put  that  Dame  Nature  has  to  answer 
in  respect  to  the  combination  of  two  elements,  and  so  is 
called  upon  to  give  a reply  which  is  in  truth  the  aggre- 
gate of  the  two,  she  does  so.  It  behoves  the  questioner 
to  frame  his  question  with  the  utmost  care,  in  order  to 
eliminate  what  is  extraneous  to  his  purpose.  All  must 
have  observed  how  difficult  it  is  to  frame  a question 
which  cannot  be  mis-read,  or  admit  of  a reply  evidently 
based  upon  a view  which  the  questioner  never  con- 
templated. For  example,  if  the  question  relates  to 
gravity,  caution  is  needed  to  exclude  the  buoyancy  and 
even  viscosity  of  the  air,  and  the  centrifugal  effects  ot 
the  earth’s  rotation. 

If  it  relate  to  electricity,  caution  is  needed  to  exclude 
the  most  infinitesimal  alloy  of  a metal — ^even  a metal 
itself. 

If  it  relate  to  vitality,  caution  is  needed  to  exclude  the 
effects  of  temporary  exhilaration  or  prostration. 

If  it  relate  to  affinity,  caution  is  needed  to  exclude  the 
complication  of  phenomena  by  variations  in  gaseous 
pressure  or  atmospheric  temperature. 

If  it  relate  to  heat,  caution  is  needed  to  exclude 
peculiarly  constituted  substances,  in  their  unknown  and 
varying  effects  on  heat  from  their  atomic  or  rather 
molecular  condition. 

Although,  for  purposes  of  classification  and  the  general 
distinction  of  the  phenomena,  the  energiesfound  in  nature 
are  arranged  under  the  general  headings  which  are  pre- 
fixed to  the  respective  lectures  of  this  course,  yet  it  must 
be  borne  in  mind  that  these  are  verbal  rather  than 
emphiitically  actual  distinctions.  They  are  merely  the 
terms  recognised  at  the  present  day,  and  in  a few  years 
maybe  dismissed.  The  convertibility  of  energy  just  now 
alluded  to  is  a phrase  which  conveys  a clear  meaning, 
but  this  convertibility  is  a process  that  cannot  be  followed. 
At  one  time  in  the  science  world  a general  principle 
seems  to  have  been  established  in  relation  to  it ; again 
and  again  the  hope  fades,  the  principle  is  on  no  secure 
basis,  whilst  the  convertibility  is  ever  active.  It  may 
not  inappropriately  be  asked  which  energy  is  the  source 
of  the  others — which,  in  fact,  seems  to  have  the  highest 
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claim  to  be  classed  as  the  one.  Doubtless,  as  a question 
of  sequence,  in  time  gravity  must  claim  the  first  place, 
but,  so  far  as  our  powers  of  utilising  the  energies  of  the 
imponderables  are  concerned,  we  are  not  able  to  appeal 
very  hopefully  to  gravity.  We  cannot  obtain  the  other 
energies  from  it.  Gravity  refuses  to  be  converted  ; 
its  political  principles  are  of  the  type  which  permits  no 
change.  Nature’s  No.  1 must  be  gravity ; man’s  No.  1 
affinity.  For  example,  oxygen  and  hydrogen  manifest 
their  affinities  in  obedience  to  some  inexplicable  law. 
They  enter  into  what  is  called  combination,  and  in 
so  doing  manifest  one  form  of  energy  to  which 
the  name  of  the  “ energy  of  affinity  ” is  given. 
But  in  the  transition  state — in  the  act  of  obey- 
ing the  very  imperfectly  known  laws  of  affinity 
— another  energy  of  a different  name  and  character 
appears,  viz.,  heat.  Evidence  of  the  power  of  this 
energy — heat — is  furnished  to  tests  very  different  to 
those  which  may  be  applied  to  the  energy  of  affinity. 
The  heat  is  presented  to  the  thermo-electric  pile,  and 
that  a great  change  in  the  mode  of  its  energy  has  taken 
place  is  obvious  from  the  results  it  produces  at  a dis- 
tance ; to  this  new  form  of  energy  we  give  the  name  of 
electricity.  By  a species  of  magic,  electricity  has  called 
forth  an  energy  to  which  is  given  the  name  of 
magnetism.  Suitable  circumstances  being  presented  to 
this  new  energy,  there  is  a machine  propelled  and 
capable  of  doing  mechanical  work.  We  now  call  it 
mechanical  energy. 

Thus,  by  change  superposed  on  change,  the  energy 
of  an  imponderable  has  been  converted  into  that  energy 
of  the  ponderable  to  which  we  are  indebted  for  all,  or 
nearly  all,  of  arts,  manufactures,  and  commerce. 

The  two  imponderable  energies  into  which  chemical 
affinity  cannot  be  converted  are  vitality  and  gravity. 
These  two  may,  as  we  shall  hereafter  find,  assume  the 
form  of  the  others — -the  others  cannot  assume  their  forms 
— at  least  not  in  any  plain  and  honest  sense.  Except 
n these  two,  physical  energy  is  a visible  reproduction  of 
the  invisible  doings  of  chemical  affinity. 

Simple  as  this  process  of  transformation  may  appear, 
and  convenient  and  usetul  as  the  suddenness  of  the 
change  may  be,  it  cannot  be  denied  that  to  the  investi- 
gator it  is  perplexing.  Men,  however,  labour  on,  each 
perhaps  winning  a little  from  the  unknown,  and  adding 
it  to  the  known.  Thus,  although  “ hills  peep  o’er  hills, 
and  Alps  on  Alps  arise,”  yet  men  of  varied  resources 
and  patient  perseverance  have  won  those  invaluable 
treasures  of  measurement  and  utilisation  from  the  im- 
ponderable and  unseen,  which  give  the  title  to  this 
course  of  Cantor  Lectures.  | 

Even  Livingstone  has  not  shown  a more  noble  re-  | 
solve,  “ to  conquer  or  to  die  ” than  have  those  to 
whom  we  are  indebted  for  all  we  know  touching  the 
modes  of  measuring  the  energies  of  gravity,  vitality, 
affinity,  electricity,  light,  and  heat. 

As  illustrations  of  the  difficulties  of  the  tasks  before 
them,  it  may  suffice,  in  this  introductory  stage,  briefly  to 
observe  that : — 

Galvanic  currents  may  escape  notice  unless  the  inten- 
sity of  terrestrial  magnetism  be  neutralised. 

Dimagnetism  and  the  magneto-electric  spark  escape 
notice,  unless  a large  number  of  galvanic  cells  or  their 
equivalent  is  used. 

What  was  called  the  “ smell  of  electricity”  led 
Schonbein  to  the  discovery  of  “ ozone,”  a remarkable 
product,  and  one  whose  energies  are  yet  unknown, 
although  being  slowly  but  surely  developed. 

That  a vibrating  magnetising  needle  came  to  rest 
sooner  in  the  neighbourhood  of  a copper  plate,  now 
called  a damper,  then  when  the  plate  was  away,  led  to 
the  discovery  of  the  induction  of  electric  currents  by 
Faraday. 

Opinions  from  telescopic  appearances  of  the  size  of  the 
stars  led  to  an  idea  that  their  discs  differed ; the  pheno- 
menon has  been  found  to  be  due  to  the  diffraction  of 

ight. 


The  velocity  of  sound  was  calculated,  making  due  ' 
allowance  for  the  direction  of  the  wind  ; in  recent  years 
it  has  been  found  that  the  heat  developed  by  one  par- 
ticle of  air  striking  another,  must  be  taken  into  account. 

We  are  indebted  to  “ energy”  for  aU  we  have,  and  all 
that  men  have  won.  For  example,  this  building  and 
all  that  it  contains  is  an  example  of  one  of  the  energies 
of  gravity.  The  lightning,  with  its  thunder,  is  an  ex- 
ample of  the  energy  of  electricity.  Power  of  hearing 
and  of  speaking  are  examples  of  the  energy  of  vit  dity. 

The  bread  eaten  and  the  wine  drank  are  assimilated  and  c 
become  ours  by  the  energy  of  affinity.  It  is  owing  to 
the  energy  of  light  that  vision  can  be  had ; and  to  the 
energy  of  heat  that  railways  and  locomotion  can  be 
utilised. 

The  word  “ energy  ” itself,  which  has  in  these  days, 
Phoenix-like,  risen  from  its  ashes,  and  which  plays  so 
important  a part  in  the  title  to  this  course  of  Cantor 
lectures,  may  properly  claim  some  notice. 

The  word  has  been  adopted,  rejected,  and  revived.  It 
seems  to  have  been  first  used  by  Lucretius,  a Eoman 
philosopher,  who  was  born  b.g.  95  and  died  b.g.  55.  The 
word  had  been  forgotten  or  laid  in  oblivion  until  Dr. 
Young,  in  his  lectures  at  the  Eoyal  Institution  in  1807, 
explained  what  he  meant  by  energy,  and  illustrated  his 
meaning  by  the  impact  of  an  ivory  ball  or  balls  upon  a 
line  of  suspended  balls. 

Here  are  several  ivory  balls  suspended  so  as  to  touch 
each  other.  If  the  end  one  he  raised  a little,  and  then 
allowed  to  fall,  the  ball  at  the  other  end  will  be  driven 
away.  The  motion  in  the  last  hall  resulted  from  energy 
expended  in  the  raising  of  the  first  ball,  and  this  first 
ball  was  raised  by  the  energy  of  vitality.  When,  how- 
ever, vitality  no  longer  puts  forth  energy,  than  the 
energy  of  gravity  operates,  and  causes  the  ball  to  fall. 
Such  a simple  experiment  revived  the  word  ‘-energy,” 
which  has  thus  been  re-introduced,  and  bids  fair  to  hold 
an  important  place  in  science  annals  for  some  years. 

Energy  is  from  two  Greek  words,  kv,  wilhin,  and 
kpyof,  work  ; used  in  its  true  sense,  it  means  the  work 

that  is  within.”  Wheivever,  then,  we  find  that  a power 
to  do  work  exists,  we  may  say,  “ there  is  energy.”  It 
needs  nut  that  the  work  be  done,  it  is  imrtiaterial  how 
long  it  has  lain  dormant,  or  whether  it  he  in  man’s 
estimation  great  or  small,  we  only  need  the  assurance 
that  there  is  the  capacity  to  do.  A loaded  gun  need  not 
be  discharged  to  assure  us  that  in  that  which  is  in  the 
gun  is  energy,  and  yet  to  ascertain  or  measure  the 
energy  the  discharge  must  take  place.  When  that  has 
happened,  we  may  say,  wilhin  the  gun  is  no  energy. 

The  gun  itself  is  merely  a contrivance  by  which  certain 
combinations  may  be  induced  to  exercise  their  energies; 
it  has  nothing  to  do  with  the  communication  or  even 
introduction  of  the  energy  utilised.  When  the  energy 
is  within  the  barrel,  and  inoperative,  we  handle  and  play 
with  the  gun.  disregarding  the  thought  of  energy,  but 
when  the  energy  of  quiescence  is  to  become  energy  in 
action,  it  behoves  us  to  play  with  the  gun  no  longer. 

But  how  can  the  gun  be  again  a means  or  an  agent 
through  which  some  one  or  other  energy  may  re- 
manifest  itself.  Clearly  by  another  group  of  quiescent  i 
energies  being  introduced.  This  illustration  of  an  ex- 
pended and  a reintroduced  energy  may  suffice  to  give  a | 
character  to  an  element  in  respecd  of  all  the  energies,  ' 
viz.,  their  expenditure  and  reintroduction  or  re-creation. 
Either  through  the  innate  operation  of  natural  causes  or 
through  the  agency  of  vital  energy,  there  must  be  a 
restoration.  These  restorations  are  effected  in  ways  to 
which  the  name  of  legion  may  be  applied.  For  example, 
a weight  requires  energy  to  raise  it,  a spring  requires 
energy  to  bend  it,  air  in  a gun  requires  energy  to  com- 


* In  I.ecture  S,  Young  wrote:— “The  term  ‘energy’  may  be 
applied  with  great  propriety  to  'he  product  of  tire  mass  (or  weight) 
of  a body  into  the  square  of  'he  number  expressing  its  velocity.” 
'i’his  is  not  “energy"  according  to  mouern  usage,  hut.  for  reasons 
which  need  not  at  present  concern  us,  it  is  double  of  tliat  to  which 
in  these  days  the  term  “energy"  is  appi  ed. 
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press  it,  before  any  of  these  can  be  said  to  have  energy 
in  possession.  The  water  in  a mill-pond  has  been 
raised  by  the  energy  of  the  sun.  The  chemical  aihnities 
in  a galvanic  cell  are  innate.  A labourer  and  a horse 
require  food  that  they  may  work.  So  with  many  similar 
illustrations.  In  all  these  is  a dormant  or  quiescent 
energy.  Once  let  it  loose  and  the  Arabian  Night’s  story 
of  Sinhad  and  the  Giant,  or  that  boast  of  Owen  Olen- 
dower,  that  he  could 

“Call  spirits  from  the  vasty  deep,” 
would  not  be  met  with  Hotspur' s taunt, 

“ Why,  so  can  I,  or  so  can  any  man  ; 

But  will  they  come  wlien  you  do  call  for  them 

These  energies  always  come  when  rightly  summoned. 

Observe,  energy  presents  itself  in  two  forms — energy 
in  quiescence,  and  energy  m action.  To  these  forms 
technical  names  have  been  given.  Energy  in  quiescence 
is  called  potential  energy ; and  energy  in  action  is 
called  kinetic  energy.  In  this  weight,  suspended  as 
pendulum,  these  two  energies  may  he  illustrated.  If 
the  weight  be  struck  from  its  lowest  position,  then  the 
kinetic  energy  of  vitality  as  manifested  through  muscular 
action,  sets  it  off.  But  if  the  weight  be  elevated  and 
simply  let  fall,  then  the  potential  energy  stored  up  in 
the  act  of  lifting  becomes  kinetic  energy,  through  the 
influence  of  what  we  call  gravity. 

To  sum  up.  Belonging  or  attached  to  all  that  is 
material  are  certain  powers  or  influences  which  cannot 
he  separated  and  so  weighed,  hence  these  powers  or  in- 
fluences are  said  to  he  “imponderable.”  Since  these 
powers  or  influences  affect  the  motions  ot  bodies  they  are 
called  forces,  for  force  is  that  unknown  influence 
which  causes,  retards,  stops,  or  accelerates  motion. 

Again,  when  by  such  arrangements  as  nature  calls 
into  play,  or  men  can  contrive,  these  forces  manifest 
themselves  in  action,  they  are  said  to  be  energetic. 

Now,  since  we  can  plan  to  some  extent  how  and  when 
each  force  should  manifest  its  energy,  and  obtain  or 
retain  the  results,  these  results  are  called  work.  This 
may  be  measured  or  weighed,  and  it  is  through  such  work 
alone  that  a value  can  by  men  be  placed  upon  the  forces 
of  the  imponderables,  which,  by  their  energy,  have  done 
work. 

The  measurement,  therefore,  of  the  energies  of  the 
imponderables  resolves  itself  into  a measurement  of  the 
work  they  do.  It  is,  therefore,  very  essential  that  the 
measurement  of  work  should  be  by  means  easily  repro- 
ducible, scientifically  accurate,  of  universal  application, 
beyond  all  question  and  all  cavil,  admitting  of  no  ele- 
ments whii-h,  under  any  circumstance,  could  vitiate  or 
falsif}'  a conclusion. 

_ Three  elements  only  are  needed  to  fulfil  these  condi- 
tions, viz.,  the  mass  of  the  body  moved,  the  space 
through  which  it  moved,  and  the  time  during  which  by 
the  operation  of  some  force  it  was  being  moved.  These 
three  elements  being  known,  all  others  or  varieties 
can  be  deiived  from  them  ; hence  all  others  are  called 
derived  measurements.  Reasoning  thus,  a pound  weight 
from  which  mass  may  be  deduced,  a,  two  foot  rule  by 
which  space  may  be  measured,  and  a clock  by  which 
time  may  be  noted,  are  all  that  we  require  in  England 
in  order  to  determine  measurements  of  work.  But 
very  clearly  these  three  sources  of  fundamental  units 
must  be  of  an  irreproachable  character.  Speaking  gene- 
rally, who  dare  venture  to  say  that  the  pound  weight 
he  has,  or  the  clock  he  has,  or  the  two-foot  rule  he  has, 
is  more  to  be  relied  upon  than  the  corresponding  in- 
strument in  the  possession  of  his  neighbour.  ’Tis 
amusing  to  listen  to  the  pleadings  of  the  owners  of 
watc  hes  and  two-foot  rules,  and  scales  and  weights,  as 
to  the  wonderful  accuracy  of  those  they  possess. 

Where  lies  the  appeal  ? Who  shall  decide  whether 
the  second  ticked  by  the  watch  which  cost  thirty  shil- 
lings or  that  ticked  by  the  chronometer  which  cost  one 
hundred  pounds  is  to  be  the  true  second  ? Who  shall 
decide  the  inch  and  the  pound  when  the  owners  dis- 


agree ? The  answer  to  these  questions,  doubtless,  raises 
in  your  minds  forms  of  difficulties  not  easily  solved. 

It  may  suffice,  for  this  evening,  to  glance  at  one  or 
two  of  these  difficulties,  in  order  that  we  may  not  think  it 
a trifling  with  important  interests  in  what,  perhaps, 
seems  a kind  of  childish  quibbling,  to  suggest  as  a diffi- 
culty in  such  common  affairs  as  a pound-weight,  a second, 
and  an  inch.  Let  us  first  see  that  from  these  can  be 
had  all  we  use  as  measures. 

When  we  say  of  anything  it  measures  ten,  twenty, 
thirty,  or  forty,  we  may  add  the  words  inches,  feet, 
yards,  or  miles.  These  words  must  be  in  some  way  re- 
lated. The  measurement  thus  expressed  consists  of  two 
parts,  a numerical  and  a denominational  one.  The  nu- 
merical is  absolute  and  independent  of  the  denomina- 
tional one.  This  latter  is,  for  a special  case,  the  unit 
of  measurement ; hence  there  may  he  a great  variety  of 
units,  all,  however,  by  their  inter-relations  capable  of 
being  resolved  into  one.  This  one,  this  original,  this  is 
the  difficult  one  to  decide,  and  to  it  a portion  of  the 
lecture  on  Monday  next  must  be  given. 

So  far,  then,  for  the  unit  of  space.  Nowastotime.  Let 
anyone  attempt  to  measure  time  by  the  repetition  of  a 
unit  derived  from  any  ordinary  source,  and  he  will  soon 
find  himself  in  a labyrinth  of  doubts.  All  our  measures 
of  time  are  derived  from  astronomy.  Of  the  unit  of  this 
our  future  grain  there  is  the  compound  measure  which 
some  may  say  is  put  beyond  the  reach  of  such  disparging 
remarks,  viz.,  that  invaluable  measure  in  all  commercial 
transactions,  the  pound  weight.  Time  is  our  own ; we 
waste  it  as  we  please  ; we  do  not  pay  for  it.  Space  is 
our  own  ; we  can  walk  where  and  as  we  please  ; hut,  as 
to  our  food,  that  is  ours  bj'  purchase,  and  we  buy  it  by 
the  pound  weight. 

Well,  “truth,”  the  proverb  says,  “is  mighty  and  must 
prevail.”  The  pound  weight  is  quite  worthless  as  a 
scientifically  accurate  and  universal  measure.  There  is 
really  no  such  thing  as  weight  for  a universal  measure, 
and  yet  nobody  ever  bought  a pound  of  sugar  without 
thinking  they  were  getting  at  one  time  the  same  quantity 
as  at  .another.  That  is  not  the  case.  Weight,  speaking 
accurately,  is  a most  variable  measure,  and  is  therefore 
one  on  which  no  reliance  is  to  be  placed  in  scientific 
investigation.  What  we  do  measure,  scientifically 
speaking,  when  we  speak  of  weight,  is  mass,  and  an 
endeavour  shall  be  made  to  show  you  the  difference 
between  mass  and  weight. 

First,  weight  is  not  at  all  to  be  relied  upon.  Here  is 
a jar  of  water  balanced  on  a scale-beam,  but  so  as  to 
hardly  equal  the  weights  on  the  other  side.  If  I put  my 
finger  in  the  jar,  the  jar  overbalances  the  weights.  But 
why  should  the  scale  pan  sink  when  one  simply  touches 
the  water  with  the  hand  ? It  is  not  pressed  down.  The 
hand  is  merely  put  into  another  atmosphere,  water, 
instead  of  air.  Lest  anyone  should  think  that  the  jar  is 
pressed  down,  let  a weight  hanging  by  a string, 
which  sustains  the  weight,  be  suspended  in  the  water, 
still  the  scale  pan  in  which  the  jar  of  water  is 
descends.  Therefore  the  weight  appears  to  bo  altered 
— there  seems  something  or  other  about  it  which 
is  not  altogether  correct.  The  matter  presents  itself 
again  in  this  form.  Here  is  a scale-beam  with  a block 
of  wood  at  one  end,  and  an  exactly  balanced  weight  at 
the  other.  Now,  as  the  weights  pass  from  one  atmosphere 
to  another  they  change  in  their  relationship  ; and  whilst 
the  mass  or  quantity  of  matter  contained  in  this  block  of 
wood  and  in  this  counterpoising  weight  remains  the  same, 
yet  the  relation  of  the  weights  does  not  remain  the  same. 
Some  may  saj^  that  if  the  matter  undergoes  no  change, 
then  the  weight  undergoes  no  change.  It  is  the  weight 
which  undergoes  a great  change,  but  the  matter  under- 
goes no  change.  At  present,  both  are  in  an  atmosphere 
of  air,  and  you  see  that  the  beam  is  in  exact  equilibrium; 
but  now  let  each  be  immersed  in  an  atmosphere  of  water, 
and  you  see  at  once  how  the  relationship  to  each  other  is 
changed ; they  no  longer  balance.  The  mass  of  wood  is 
the  same  as  before,  and,  therefore,  as  far  as  moving 
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from  one  atmosphere  to  another  is  concerned,  masses 
must  he  considered,  and  not  ■weights  ; therefore,  where 
the  atmosphere  changes,  there  we  must  give  up  the 
idea  of  weight.  There  is  another  cause  why  weight 
will  not  act  as  a standard  unit.  Weight  results  from  the 
action  of  gravity  ; it  is  not  a property  of  matter  at  all. 
If  we  change  the  force  of  gravity  which  tends  to  pull  a 
mass  down,  we  then  change  the  amount  of  pressure  that 
the  mass  exerts  on  a spring.  If  we  take  a mass  of  matter 
at  one  of  the  poles,  it  is  nearer  to  the  centre  o-f  the  earth 
than  if  it  were  at  the  equator,  and  in  consequence  it  will 
he  pulled  down  with  greater  force,  so  that  what  would 
weigh  (say)  lb.  by  a spring  balance  at  the  pole, 
would  weigh  (say)  IJ  the  equator.  Therefore,  if 

we  ordered  a quantity  of  goods  to  be  sent  from  some  place 
near  the  poles  towards  the  equator,  and  they  were  weighed 
by  a spring  balance,  they  would  not  weigh  so  much  on 
reaching  their  destination  as  they  did  when  they  were 
shipped ; and  yet  the  quantity  of  matter  would  be 
exactly  the  same. 

Observe,  it  is  a spring  balance,  and  not  a scale  beam, 
that  is  used.  A spring  balance  measures  force  only,  viz., 
in  this  case  the  depressing  or  pulling  down  force  of 
gravity  at  the  place  where  it  is  used.  With  a spring 
balance  a gravitation  experiment  is  made.  If  a scale 
beam  be  used,  then  as  the  change  of  gravity  affects  the 
weight  in  each  scale  pan  equally,  the  relations  between 
them  will  not  be  affected,  and  the  scale  beam  will  be  in 
equilibrum  when  the  contents  of  the  scales  are  influenced 
by  the  varying  force  of  gravity. 

You  saw,  a short  time  ago,  that  weight  varies  by  taking 
the  mass  into  an  atmosphere  denser  than  that  in  which 
we  live,  and  now  you  shall  see  the  same  result  by 
changing  the  atmosphere  for  one  more  rare.  Here  is  a 
glass  beaker,  suspended  bottom  upwards  by  a hook,  so  as 
to  exactly  balance  a weight  at  the  other  end  of  the  cord ; 
the  system  is  now  in  equilibrium.  I will  change  the 
atmosphere  within  the  beaker  by  admitting  some  ordinary 
coal  gas  into  it,  and  you  see  the  weight  changes  at 
once ; the  beaker  appears  to  be  lighter.  These  illus- 
trations show  that  dealing  with  weight,  we  deal  with  that 
which  is  variable  in  all  parts  of  the  earth,  and,  owing  to 
atmospheric  changes,  variable  at  the  same  time  almost 
in  the  same  position.  Doubtless  all  of  us  who  have 
attained  years  of  discretion,  have  been  asked  the  question 
in  our  earlier  days,  ■which  was  the  heavier,  a pound 
of  lead  or  a pound  of  feathers.  Here,  in  a glass  case,  is 
a bag  of  feathers  (eiderdown)  and  a weight  exactly 
balancing  them..  Call  the  weight  a pound  of  lead,  and 
then  trul}’’  the  pound  of  lead  is  balanced  by  the  pound 
of  feathers.  Now,  the  scale-beam  is  a delicate  one,  ana 
accurately  poised.  By  this  pipe  is  admitted  hydrogen 
gas  into  the  case,  the  upper  part  of  the  case  is  closed, 
the  hydrogen  ascends,  the  air  gradually  escapes  at  the 
bottom,  the  scale-beam  loses  its  equilibrium,  and  the  bag 
of  feathers  descends,  and  is  evidently  heavier  than  the 
pound  of  lead. 

This  must  for  the  present  suffice  to  satisfy  you 
that  weight,  as  such,  must  not  be  considered  an  accu- 
rate measui'e,  and  that,  somehow  or  another,  a measure 
for  mass  must  be  obtained  and  used  in  the  place 
of  that  which  we  call  weight.  These  three  units  then — 
mass,  space,  and  time — are  sufficient  for  all  purposes  of 
measurement,  and  when  reliable  data  have  been  fur- 
nished from  whence  these  can  be  deduced,  determined, 
and  (if  lost)  restored,  we  shall  be  in  possession  of  all 
that  is  required  for  the  purpose  of  recording  eveiy 
measurement  requisite  for  estimating  and  comparing  the 
work  done  by  the  energy  manifested  b)'  any  one  or  more 
of  the  forces  derived  from  “ the  imponderables.” 


An  electrical  apparatus,  to  be  placed  in  the  holds 
of  ships,  for  the  purpose  of  giving  warning  in  case  of  leak- 
age, has  been  devised  by  M.  Sortais.  On  the  entrance  of 
water  a current  is  established,  and  a communication  is  thus 
set  in  operatien,  which  gives  notice  to  the  officers  on  deck. 


ANNUAL  INTERNATIONAL  EXHIBITIONS, 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  B eports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however,, 
desire  it  to  he  understood  that,  in  publishing 
these  reports,  theydoirot  necessarily  adopt  all  the' 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  w riters  only. 

The  following  report  is  the  third  that  has- 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 


REPORT  ON  MACHINERY"  AND  PRO- 

CESSES  CONNECTED  THEKEWITH. 

By  the  Kev,  Arthur  Eigg,  M.A. 

The  subjects  included  in  this  report  are  located 
chiefly  on  the  ground-floor,  under  the  west 
galleries.  They  comprehend  the  silk-machinery 
of  three  foreign  and  eight  English  exhibitors, 
the  confectionery  and  aerated- water  machinery 
of  one  foreign  and  thirteen  English  exhibitors, 
the  grain  machinery  of  one  foreign  and  seven 
English  exhibitors,  and  various  miscenaneous' 
articles  by  twenty-four  English  exhibitors. 

The  report  is  drawn  up  in  accordance  with 
the  following  instruction  ; — “ The  report  should 
be  of  such  a nature  and  interest  as  will  help  the 
public  to  appreciate  the  special  and  new  features 
of  the  objects  exhibited.” 

3681.  — Roland,  Alpeed,  Orhe,  Switzerland. 

Although  not  forming  part  of  a report  on. 

machinery,  it  may  he  well  to  state  that  outside 
the  door,  opposite  to  No.  3682,  a tent,  with 
canvas  sides,  is  erected  for  the  reception  of  many 
thousands  of  silkworms  so  soon  as  the  tempera- 
ture of  the  atmosphere  is  cousiilered  suitable. 

3682.  — JoLFFRAY,  A., Cadet,  Fils,  Rue  Vimaine, 

Vienna;  Isere,  France. 

The  machinery  consists  of  ordinary  reels, 
driven  by  the  most  simple  mechanical  means.. 
Those  who  have  reared  silkworms,  and  unwound 
cocoons  by  one  at  a time,  may  have  considered 
the  operation  on  a commercial  scale,  in  esta- 
blishments called  “ Filatures,”  would  be  very 
tedious.  That  operation  is  here  carried  on  by 
Messrs.  Jouffray. 
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A table,  with  a brass  top,  has  inserted  in  it 
shallow  tinned  copper  boilers,  of  diameters  varying 
from  six  to  eighteen  inches,  and  about  eight  or  ten 
inches  in  depth.  In  one  of  the  larger  of  these 
boilers.  Idled  with  water,  heated  by  steam  from 
an  inner  ring  of  jets  underneath  a perforated 
movable  tray-like  bottom,  one  hundred  or  more 
cocoons  are  floated. 

Tlie  operator,  with  a short  whisk,  notunlike 
such  as  are  occasionally  used  for  velvet-brushing, 
but  larger,  more  bushy,  and  less  close,  causes 
these  cocoons  to  be  rapidly  rolled  about  on  the 
surface  of  the  heated  water. 

To  a spectator  the  object  of  this  apparently 
unmeaning  and  persevered-in  movement  is  un- 
intelligible until  the  whisk  is  lifted  up,  and  the 
operator,  drawing  the  hand  between  the  cocoons 
and  the  v bisk,  gathers  together  a number  of 
filaments  attached  to  the  whisk  by  pieces  of 
floss-like  silk,  and  thus  draws,  as  boats  to  the 
shore,  those  cocoons  whose  ends  have  been 
entangled  in  the  whisk.  The  cocoons  not  thus 
moored  float  in  the  centre  of  the  boiler.  Another 
whisking  lays  hold  of  some  of  these. 

The  process  of  “ reeling  ” now  commences  on 
four,  or  five,  or  more  cocoons  at  one  time,  the 
filaments  having  a certain  amount  of  ad- 
hesiveness, consequent  upon  a glutinous  surface, 
adhere,  and  seem  to  form  one  thread.  As  this 
compound  thread  becomes  the  basis  of  future 
operations  in  silk  manufacture,  it  requires  the 
most  watchful  care  on  the  part  of  the  operator, 
that  when  one  cocoon  has  rendered  to  the  reel 
from  five  lumdred  to  one  thousand  yards  of  silk, 
another  should  immediately  supply  its  place. 
The-  skill  with  which  the  operator  accomplishes 
this  almost  sleigbt-of-hand  performance  is  worthy 
I of  observation  ; it  seems  that  it  the  ends  are  but 
touched  they  adhere.  Thus  the  operation  is 
continued  until  there  are  no  more  cocoon  boats  in 
the  harbour.* 

3683.  Ecshton,  Sons,  and  Co.,  Royal  Depot 
Mills,  Macclesfield. 

This  number  includes  a series  of  machines  for 
preparing  silk  for  the  loom.  The  hanks  of  silk 
i as  pjrepared  by  the  operation  described  under 
No.  3,682  are  here  placed  on  simple  reels  on  the 
j lower  part  of  the  framing  of  Machine  No.  1, 

i called  a “ winding  machine.”  One  end  of  the 
compound  filamentof  each  hank  is  passed  through 
a clean  circular  eye — in  some  cases  made  of  glass 
— and  then  brought  to  a bobbin  rotating  on  a 
horizontal  axis.  The  mode  of  communicating 
motion  to  this  bobbin  is  by  a little  wooden  roller 
on  the  bobbin  spindle,  d his  spindle,  placed  in 
1 two  grooves,  is  parallel  to  a light  shaft,  having 
at  one  end  a smoothly-turned  metal  wheel.  The 
friction  due  to  the  weight  of  the  spindle  and 

r * Interesiio^  accounts  of  “ Experiments  wit!)  Silkworms,”  &c.,  A c., 
vnil  be  fniintl  in  the  Journal  of  the  Society  of  Arts  for  Feb.  7,  1855, 
Feb.  6,  1857,  and  in  many  papers  in  succeeding  years. 


bobbin,  as  conveyed  by  the  little  roller  on  the 
smooth  wheel,  gives  motion  to  the  bobbin.  Thus 
the  silk  of  the  cocoon  is  simply  transferred  from 
the  form  of  skein  to  that  on  a bobbin.  A light 
swash-plate  or  face-cam  acts  upon  a framing 
carrying  the  eyes,  and  so  traverses  each  con- 
tinuous thread  from  end  to  end  of  the  bobbin. 

The  No.  2 Machine,  called  “ a cleaning 
machine,”  transfers  the  silk  as  from  the  cocoons 
from  one  bobbin  to  another.  In  this  transfer  the 
silk  passes  between  either  two  fixed  small 
cylinders,  about  one  inch  diameter,  or  between 
two  fixed  parallel  plates  very  close  to  each  other. 
In  either  case,  if  any  knot  or  other  irregularity 
occurs,  the  process  of  transference  ceases  until 
the  attendant  removes  the  cause.  So  carefully 
is  the  gauge  adjusted  that  any  increase  in  the 
thickness  of  the  silk  consequent  upon  the  opera- 
tion of  “ reeling”  is  here  detected,  and  the  bobbin 
taken  to  another  part  of  the  machine.  Thus,  all 
roughnesses  and  irregularities  in  the  silk  off  the 
cocoons  are  removed  before  the  filaments  are 
either  spun  or  combined. 

By  the  third  machine,  called  “ a doubling 
machine,”  the  single  silks  from  two,  and  some- 
times three  bobbins,  are  brought  side  by  side 
(without  being  twisted)  on  to  one  bobbin.  It 
is  essential  that  the  number  of  these  should  be 
preserved  through  the  entire  length  coiled  on, 
an  arrangement  is  therefore  made  so  that  if  one 
of  the  light  silken  and  almost  invisible  filaments 
break,  the  motion  of  the  bobbin  should  cease. 
This  is  accomplished  by  passing  the  filament 
through  an  eye  in  the  end  of  a long  wire,  movable 
freely  on  a horizontal  pin  passed  through  an  eye 
at  the  other  end.  As  the  silk  is  led  over  a light 
smooth  bar  before  passing  through  the  eye,  the 
wire  arm  is  thus  held  up.  If,  however,  the  silk 
should  break,  the  arm  falls,  and  in  so  doing  strikes 
a brass,  which  raises  a catch,  and  so  (the  bobbins 
being  driven  by  friction  only)  that  one  where 
the  catch  is  raised  is  brought  to  rest. 

By  the  fourth  machine — called  “ a spinning 
machine” — either  a single  filament,  or  those 
which,  by  the  third  machine,  were  multiplied, 
are  slightly  twisted  or  spun  as  they  pass  from 
the  lower  bobbins  to  tbe  upper.  It  is  on  a fifth 
machine,  and  consequent  upon  the  arrangements 
for  spinning  and  twisting,  that  the  term  silk,  as 
a general  one,  becomes  resolved  into  two  specific 
ones — viz.,  “Tram”  and  “ Organzine.”  The 
term  “ Tram  ” is  applied  to  the  uuspun,  or  but 
slightly  twisted  filaments,  as  brought  from  the 
cocoon-reeling,  even  though  these  filaments 
have  been  doubled.  The  term  “ Organzine  ” is 
applied  to  the  twisted  group  of  two  or  more 
spun  filaments,  which  are  thus  prepared  for  the 
“ warp  ” in  the  loom,  or  the  threads  which  form 
the  length  of  the  manufactured  web  of  silk. 
There  are  from  ten  to  twenty  twists  put  into 
each  inch  of  combined  silk  thread. 
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The  preparation  of  the  silk  for  the  weaver 
being  by  these  machines  completed,  it  is  now 
requisite  to  arrange  it  ready  for  the  dyer.  This  is 
done  by  re -transferring  it  from  bobbins  to  the 
form  of  hanks.  Such  a transfer  is  being  made 
on  a part  of  the  fifth  of  this  series  of  machines. 
The  mechanism  is  so  constructed,  by  means  of  a 
“ snail  cam,”  that  when  a predetermined  length 
of  silk  has  been  formed  as  a skein,  a motion  of 
the  guiding  eye  takes  place  ; thus,  on  a new 
part  of  the  reel,  commencing  another  skein,  and 
so  on  in  due  course  a third  skein,  &c.  So  pre- 
cise and  punctual  are  the  motions  that  the 
length  on  a skein  may  be  determined  by  the. 
weight. 

3684.  — Higginbottom,  W.,  Alexandra  Mills, 
Derby. 

These  are  five  machines  used  for  the  purpose 
of  preparing  the  filaments  of  silk  for  the  manu- 
facturer. A detailed  description  of  the  process 
has  been  given  under  No.  3,683. 

3685  , — Greenwood  and  Baxley,  Albion 
Works,  Leeds. 

A reference  to  the  operations  of  preparing 
silk,  from  the  cocoon  to  the  loom,  suggests  that, 
even  in  these  preliminary  stages,  there  is  much 
waste,  in  that  there  are  numerous  short  lengths 
which  cannot  be  treated  as  continuous  threads. 
To  utilise  these  and  such  other  short  filaments 
is  the  object  of  the  machinery  to  which  reference 
is  now  made.  The  type  of  the  mechanism  is 
that  used  in  the  cotton  manufacture  ; for  when 
silk  ceases  to  be  a filament,  or  long  thread,  it 
becomes  a fibrous  material,  as  cotton,  and  may  be 
treated  as  such,  subject  to  the  consideration  that 
the  staple  or  length  of  each  fibre  is  greater  and 
more  varied  than  that  of  cotton.  The  process 
by  which  these  fibres,  of  such  varied  lengths,  are 
prepared  for  the  first  of  the  series  of  machines 
in  the  Exhibition  is  not  shown  there. 

The  entangled  fibres  of  waste  silk  are  reduced 
to  lengths  averaging  eight  inches,  and  to  flakes 
measuring  about  eight  inches  by  three.  These 
“ flakes’'  in  the  silk  now  being  wrought  by  the 
machinery,  are  derived  from  cocoons  not  work- 
able by  the  process  in  No.  3,682,  and  from  the 
waste  produced  by  that  process.  The  stages 
through  which  the  silk  passes  are  shown  in  case 
No.  3,610,  under  the  east  gallery.  These  flakes 
have  been  produced  by  a process  of  partial  tear- 
ing, cutting,  and  careful  combing  which  lays  the 
fibres  parallel,  and  enables  an  attendant  to  reduce 
them  to  lengths  considered  suitable.  Such 
are  brought  to  the  Exhibition  in  baskets,  and 
jilaced  near  the  first  machine,  called  “ the 
Spreader.”  They  are  then  laid  by  hand,  one  at 
a time,  upon  an  endless  Land  of  leather,  by  which 
they  are  advanced  until  brought  within  the  in- 
fluence of  a brass  roller,  with  fine  teeth  or  points 
on  its  surface.  This  roller  delivers  the  fibres  to 


a series  of  very  fine-teethed  metal  combs,  which 
are  moving  parallel  to  their  length,  and  carrying 
with  them  .the  silk.  By  the  action  of  these 
combs,  and  fluted  rollers,  which  receive  the 
silk  from  the  combs,  the  “ flakes  ” are  not 
only  still  further  combed,  but,  owing  to  the  speed 
of  the  latter  rollers  being  greater  than  that  of 
the  receiving  ones  and  the  combs,  the  silken 
fibres  are  drawn  forward — the  ends  of  the  one 
flake  are,  as  it  were,  “ felted  ” over  the  ends  of 
another,  and  dependent  upon  the  purposes  of  the 
manufacture  one  yard  of  these  “ flakes  ” is  ex- 
tended to  from  ten  to  thirty  yards,  as  the  case 
may  be.  When  each  travelling  comb  has  delivered 
the  silken  filaments,  it  descends,  is  concealed  for 
a while  from  view,  and  then  re-appears  to  run 
the  same  course — ever  beginning,  never  ending. 
This  motion  is  accomplished  by  the  ends  of  the 
combs  being  carried  on  the  grooves  of  two  parallel 
square-threaded  screws.  If  it  were  deemed 
requisite  to  shake  the  combs,  or  render  their 
travel  non-parallel,  it  might  be  done  by  destroy- 
ing the  uniformity  of  the  screw-carriers,  and 
making  them  (in  technical  language)  “ drunken.” 
The  combs  are  jrassed  from  one  set  of  parallel 
screws  to  a lower  set  by  “ striking  ” cams,  which 
cause  their  descent  at  one  end ; and  by  a similar 
but  reverse  screw  motion  to  the  former,  each 
comb  is  carried  back  and  rises  to  the  first  posi- 
tion, with  a monotonous  exactitude. 

The  combed  and  drawn  silk  fibres  are  cconveyed 
by  an  endless  band  from  the  drawing  rollers,  and 
coiled  upon  a large  wooden  wheel.  An  attendant 
frequently  takes  off  lengths  from  this  wheel,  and 
lays  them  aside  for  the  next  process.  The  short 
and  separate  pieces  are  now  a continuous  light, 
flake-like  ribbon. 

By  the  next  machine  these  lengths  are  formed 
into  a “ sliver.”  The  mechanism  in  this,  and, 
indeed,  in  the  four  succeeding  frames,  is  evi- 
dently derived  from  that  used  for  cotton.  The 
chief  difference  consists  in  the  introduction  of 
these  combs — “ screw-gills”  they  are  called — and 
they  are  rendered  necessary,  because  the  fibre  of 
cotton  is  not  so  long  as  that  of  silk,  and,  there- 
fore, “ drawing  ” can  in  the  former  case  be  done 
in  the  short  open  space  between  the  drawing 
rollers,  but  in  the  latter  case  this  space  is  much 
too  long  to  let  the  fibres  be  without  some 
guidance  ; the  combs  supply  this  guidance. 

As  the  machinery  for  cotton  occu2:)ied  the 
same  room  in  the  Exhibition  of  1872,  and  was 
described  in  your  Report,  no  further  description 
is  requisite  here. 

The  last  framing  is  for  the  purpose  of  arrang- 
ing the  threads  of  “ spun  ” silk  upon  reels,  ready 
for  either  the  dyer  or  the  manufacturer,  as  in 
the  case  of  Nos.  3,683,  3,684. 

The  silken  thread,  as  produced  by  3,683, 
3,684,  is  called  “ thrown  ” silk  ; that  produced 
on  3,685  is  called  “spun”  silk. 
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3686.  — Warner,  Sillett,  and  Ramm,  25, 

Newgate-street. 

3687.  — Norris  and  Co.,  124,  Wood-street, 

Cheapside. 

These  are  three  Jacquard  looms,  worked  by 
manual  labour.  The  description  of  one  may 
suffice,  and  as  there  are  elements  in  No.  3,686 
not  required  for  the  patterns  being  woven  in  the 
other  two,  there  will  be  no  occasion  to  refer  spe- 
cially to  them  for  the  mechanism.  Hanging  on 
3,687  is  a drawing  of  the  design  being  woven  in 
that  loom.  This  drawing  is  upon  a large  paper, 
divided  into  squares,  as  designs  for  wool  work 
are  arranged.  Behind  the  loom  3686  there  is  a 
very  large  drawing,  by  Owen  Jones,  Esq.,  show- 
ing how  the  design  now  in  the  loom  was  prepared 
for  transference  to  the  cards.  This  ruled  paper 
measures  sixteen  feet  by  nine  feet  and  three 
inches,  and  contains  5,587,200  small  squares.  It 
is  by  a selection  of  these  squares  that  the  design 
is  placed  on  the  cards. 

It  will  he  observed  that  at  the  top  of  these  three 
looms  there  are  a number  of  cards  in  which  holes 
are  perforated.  The  holes  in  each  card  repre- 
sent some  of  the  squares  in  the  pattern  through 
which  the  needle  of  an  embroiderer  would  pass, 
assuming  the  design  to  be  one  for  tapestry.  To 
form  the  design  now  being  woven  on  No.  3,686 
there  are  connected,  in  the  manner  seen  at  the 
upper  part  of  the  loom,  nine  thousand  three  hun- 
dred and  twelve  cards,  in  three  lines.  These 
cards  are  laced  together,  and  measure  one  thou- 
sand yards  in  length,  and  weigh  five  and  a-half 
hundred  weights.  The  whole  pack  has’  to  be 
turned  over  each  time  that  the  design  is  com- 
pleted in  the  loom. 

Immediately  under  the  one  top  card  in  each 
line  of  cards  there  is  a square  metal  boxing,  filled 
on  all  sides  with  small  holes;  in  fact,  honey- 
combed, but  witli  square  instead  of  hexagonal 
cells.  These  boxings  are  on  axes,  in  one  and  the 
same  straight  line,  and  by  means  of  a catch,  con- 
nected with  a cord  on  which  the  woi'kman’s  hand 
or  foot  can  act,  they  may  be  turned  through 
one-fourth  of  the  circumference  by  one  motion  of 
the  hand  or  foot.  In  so  turning,  the  perforated 
cards  are  drawn  forward,  each  card  covering 
one  side  of  the  square  boxing,  except  where  the 
holes  in  cards  previously  alluded  to  are  found. 
For  this' turning,  the  frame-work  in  which  these 
boxes  rotate  is  caused  to  move  on  one  side.  If 
the  cards  and  the  square  boxings  were  taken 
aw'ay  there  would  be  seen  a number  of  wires 
projecting  horizontally  from  a series  of  open- 
ings in  a fixed  metal  framing.  Each  of  these 
wires  is  held  forward  by  means  of  light  coiled 
springs  (not  visible  to  a spectator)  at  the  back 
ends  of  them.  If  now  the  square  boxings  with 
perforated  cards  over  the  back  vertical  side  be 
permitted  to  fall  upon  the  projecting  wires. 


a number  of  them  will  be  pressed  hack 
against  the  light  springs,  the  remainder  passing 
through  the  perforations  in  the  cards  and  enter-  • 
ing  the  honeycombed  box.  Between  the  visible 
ends  and  the  back  springs  each  wire  is  bent 
round,  so  as  to  form  an  eye,  through  which  a 
vertical  wire  passes.  These  vertical  wires  have 
hooks  at  the  top  and  bottom.  Cords,  to  he  here- 
after alluded  to,  are  attached  to  the  bottom 
hooks.  The  top  hooks  of  those  wires,  through 
eyes  pressecl  back  by  the  cards,  are  thrown  out 
of  the  general  line,  and  thus,  when  a narrow 
metal  slip  is  raised  by  the  hand  or  foot  of  the 
woi’kman,  those  vertical  wires  only  are  raised 
which  remain  in  the  normal  line,  and  therefore 
those  lower  hooks  only  are  moved  which  form 
part  of  these  wires. 

A number  of  cords  (7,272)  pass  from  the 
warp  to  these  hooks;  concealed  by  the  numerous 
threads  of  the  w'arp  are  small  delicate  little 
glass  frames,  each  containing  six  very  closely 
formed  eyes,  placed  vertically  over  one  another  ; 
to  the  top  eye  a cord  from  a hook  is  attached — 
through  the  next  four  eyes  four  adjoining  threads 
of  the  warp  pass — to  the  lower  eye  is  fastened 
a cord  with  a light  leaden  weight ; thus  the 
twenty -nine  thousand  and  eighty-eight  threads 
of  the  warp  are  passed  through  these  eyes. 

When  now  the  wires  are  raised  to  which  cords 
are  attached,  four  times  that  number  of  threads 
are  raised.  But  it  may  be  requisite  that  only  one 
or  two  of  these  four  should  have  been  raised.. 
An  arrangement  for  this  purpose  is  made  in 
hanging  framings  of  threads  near  the  operator's 
hands.  These  framings  constitute  what  is 
named  “a  harness;”  in  them  every  thread  in 
the  warp  has  an  eye  to  itself,  and  therefore,, 
by  the  action  of  these  eight  framings,  one  or 
more  of  the  raised  threads  can  be  depressed  or 
raised  higher,  for  the  purposes  of  the  design. 
This  “harness”  is  not  required  where,  as  in 
No.  3,688,  each  thread  has  a cord  and  eye  to  itself. 
Thus,  by  the  holes  in  the  cards,  and  the  move- 
ments consequent  thereupon,  the  pattern  alluded 
to  in  the  early  part  of  this  description  is  trans- 
ferred to  the  silk  in  the  loom.  The  operation 
with  the  shuttle,  &c.,  &c.,  is  as  in  ordinary 
looms.  There  are  minor  peculiarities,  of  which 
details  would  extend  this  report  to  an  unrea- 
sonable length,  and  they  do  not  seem  requisite 
in  an  account  which  only  deals  with  the  general 
principle  on  which  Jacquard  looms  act  for  the 
production  of  the  most  beautiful  of  woven 
fabrics. 

It  may  be  interesting  to  state  that  the  loom 
selected  for  the  more  detailed  description  is 
engaged  in  weaving  furniture  damask,  from  a 
design  by  Owen  Jones,  Esq.  The  shuttle  is 
thrown  through  the  warp  one  hundred  and  four- 
teen times  to  the  inch,  and  a length  of  twenty- 
eight  inches  are  required  to  complete  the  design. 
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The  width  of  the  piece  of  silk  being  woven  is 
sixty-three  inches,  and  when  completed  will  he 
^hout  sixty  yards  in  length.  The  warp  contains 
1,022  miles  of  silk  thread,  and,  including  the 
thread  on  the  shuttle,  the  piece  when  completed 
will  have  consumed  1,757  miles  of  silk  as  it 
comes  from  the  bobbins.  Each  one  of  these 
threads  consists  of  fifteen  fine  threads  as  pro- 
duced by  the  worm,  hence  the  piece  being 
woven  will  require  26,355  miles  of  silk  as  it 
leaves  the  cocoon — more  than  sufficient  to  put 
a girdle  round  the  earth.  The  number  of  worms 
necessary  to  produce  this  result  is  about  seventy 
thousand. 

3688.  — Stevens,  J.,  Coventry. 

These  are  two  Jacquard  looms,  worked  by 
steam,  of  the  pattern  used  in  Coventry  for 
weaving  silk  scarfs,  bookmarkers,  and  those 
narrow  fabrics  which  are  ornamented  with  designs 
woven  in  silks  of  various  colours.  In  the  pub- 
lished list  of  Messrs.  Stevens’  productions  there 
is  a very  great  variety.  The  particulars  of  that 
one  in  the  loom  on  the  spectator’s  right  hand, 
when  the  writer  of  this  report  examined  it,  may 
prove  the  best  introduction  to  the  notice  of  the 
mechanism,  &c.  It  is  a bookmarker,  with  the 
music  and  words  of  “ The  Last  Rose  of  Summer,” 
also  a spray  of  leaves  and  a rose.  It  is  10^  inches 
long  and  2j  inches  broad ; there  are  600  threads 
of  “organzine”  silk  in  the  breadth;  and  as  4,000 
cards  are  required  for  the  design,  there  are 
4,000  threads  of  “ organzine  ” silk  in  the 
length.  Six  such  bookmarkers  are  being  woven 
at  tlie  same  time. 

There  is  one  arrangement  of  perforated  cards 
similar  to  that  described  under  ISo.  3,686.  The 
sloping  cords  from  the  eyes,  through  which 
corresponding  silks  in  the  bookmarkers  pass,  are 
united  to  one  and  the  same  hook  at  the  top ; 
thus  one  set  of  cards  causes  the  same  operation 
to  be  repeated  six  times.  It  will  therefore  suffice 
if  the  following  account  be  written  as  for  one 
bookmarker  only. 

The  warp  consists  of  white  thread  only ; 
there  are  six  shuttles  arranged  as  on  shelves 
one  over  the  other.  These  shuttles  are  charged 
with  silks  of  different  colours.  Now,  the  cards 
at  the  top  of  the  machine  determine  which  of  the 
white  threads  should  be  raised  in  order  that  one 
or  other  of  the  shuttles  may  pass  under  them ; 
these  cards  also  decide  which  coloured  shuttle 
shall  be  selected  for  passing.  The  lifting  of  the 
chosen  white  threads  from  a general  level  deter- 
mines the  first  part  of  this  operation.  4 he 
second  jiart  is  determined  as  follows  : — Near  the 
floor,  at  the  back  of  the  loom,  are  five  long  but 
light  iron  rods  passing  from  end  to  end ; in  the 
middle  of  these  rods  is  an  arm,  to  which  a wire 
is  fastened  and  passed  to  the  mechanism  where 
the  cards  are  ; the  pulling  of  such  of  these  wires 


as  the  cards  may  direct  causes  one  or  more  of  the 
light  iron  rods  to  turn.  At  each  end  of  the  loom, 
near  the  floor,  there  may  be  seen  a short  wooden 
roller,  and,  as  the  weaving  proceeds,  this  roller 
ascends  one  or  other  of  hix  inclined  jilanes  of 
varying  heights.  The  long  rods,  by  their  jiartial 
turning,  withdraw  wedges  underneath  these 
inclined  planes,  and  up  that  highest  plane  whose 
wedge  is  not  withdrawm  the  rollers  ascend.  I his 
ascent  carries  also  a frame  containing  the  shelves 
on  which  the  coloured  shuttles  rest,  and  tliere- 
fore  brings  any  predetermined  shuttle  imme- 
diately opposite  the  opening  between  the 
previously -named  white  threads  or  warp.  Thus 
placed,  the  next  act  is  the  causing  of  the 
shuttle  to  pass.  This  is  done  by  a wooden  con- 
trivance fixed  to  the  shuttle  framing,  “ called  a 
Marionette,”  about  the  level  of  a spectator’s  eye 
at  the  right-hand  end  of  the  loom.  Two 
wooden  hammers  strike  pegs  which  have  been 
brought  to  the  line  of  their  blows  by  the  action 
of  the  aforesaid  rollers ; the  light  blow  causes 
a catch,  under  one  or  other  of  the  hammers,  to 
project,  and  this  catch,  being  raised  by  a simple 
arm,  traverses  the  shuttle  arranged  for  that  occa- 
sion. Action  is  communicated  to  the  shuttles 
by  racks  and  small  wheels,  not  always  visible, 
but  moved  by  the  leathers  drawn  by  tlie  piece 
lifted  in  the  Marionette  frame,  each  shuttle 
being  connected  by  wheel-work  to  a sejiarate 
rack  sliding  on  the  frame  in  which  the  shuttles 
are  placed.  The  thread  is  “ driven  home  ” by 
the  falling  forward  of  the  “ batten  ” beam  ; the 
roller  decends  the  inclined  plane  ; the  withdrawm 
wedges  are  restored ; one  of  the  4,0(JU  cards 
passes  aw’ay,  and  another  advances  to  signal  to 
the  warp  and  shuttles  another  operation. 

4621.  — Allen,  F.,  Canal-road,  Mile-end. 

4645.  — Hill  and  Jones,  3 and  4,  Jewry- 
street,  Aldgate. 

These  are  illustrations  of  machinery  and  pro- 
cesses in  the  manufacture  of  sugar  confectionery. 
The  articles  which  arrest  the  attention  ot  visitors 
are  large,  round,  bulged-out  copper  vessels.  'I  hese 
vessels  are  inclined  at  an  angle  of  about  -i  5 deg. ; 
in  some  cases  attached  at  the  end  of  a sliaft  to 
which  motion  is  given,  in  other  cases  attached 
to  an  inclined  plate  (a  swash  jdate).  or  its 
equivalent,  on  a vertical  shaft.  A long  iron  rod, 
(No.  4621)  projecting  from  the  vessel  in  ihe  case 
of  “swash-pdate,”p)asses  freely  tlirongh  the  centre 
of  a turned  metal  ball,  about  three  inches  in 
diameter.  This  ball  is  constrained  to  move  in  a 
vertical  metal  groove  ; consequently,  when  the 
shaft  and  swash-plate  rotate  a peculiar  rolling 
motion  is  given  to  the  jacketted  cop])er  pan,  hut 
it  cannot  rotate  because  of  the  arm  v hich  moves 
up  and  down  sliding  at  the  same  time  in  the 
vertically-moving  ball. 
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Gramiles  uf  . sugar,  or  seeds,  as  almc-uds,  car- 
iraways,  &c-,  &c.,  are  placed  iii  one  of  these 
pans  ; there,  consequent  upon  the  motion  of  tire 
pan,  they  are  caused  to  roll  over  and  over,  a small 
quantity  of  irot  clarified  sugar  being  gently 
poured  or  allowed  contimrously  to  drop  upon 
them.  The  heat  of  the  pan  prevents  rapid 
cooling.  The  liquid  sugar  is  ' diffused  through 
'the  mass,  and  when  it  has  dried  by  exposure  to 
the  air  in  the  pan,  each  seed  is  covered 
with  a thin  film  of  white  sugar.  A second 
pouring  is  now  added,  and  thus  supply  after 
supply  being  furnished,  the  seeds  are  coated 
with  such  a thickness  as  the  manufacturer  de- 
sires. If  it  is  wished  to  colour  this  confectionery, 
the  same  may  be  done  by  adding  colouring- 
matter  to  the  last  supplies  of  sugar. 

The  peculiar  mechanical  arrangements  are 
for  producing  an  imitation  of  the  motion  by 
which  the  rounded  form  is  given  to  pebbles 
from  the  action  of  the  sea  on  the  shore.  The 
imitation  is  successful  if  similarity  of  sound  may 
be  taken  as  an  indication. 

Messrs.  Hill  and  Jones  had  not  completed 
arrangements  for  the  production  in  the  Exhi- 
bition of  the  manufacture  of  that  sugar  confec- 
tionery  in  which  liqueurs,  cfec.,  &c.,  are  con- 
tained within  crystalline  sugar  cells.  The  fol- 
lowing is  a description  of  the  process  adopted 
for  this  purpose  : — 

Shallow  trays,  about  15  inches  wide,  are  filled 
with  starch-flour  : a “ strike,”  or  levelling  edge, 
is  drawn  over,  and  the  surface  thereby  smoothed. 
On  the  miderside  of  a narrow  board,  about  18 
inches  long  and  four  inches  bioad,  are  fastened 
a number  of  hard  plaster  of  Paris  patterns  of 
the  forms  to  be  made.  These  narrow  boards 
are  laid  on  the  starch  flour,  again  and  a.gain, 
until  the  surface  is  indented  with  the  designs. 

A pan  of  clarified  sugar,  at  such  a temperature 
and  consistency  as  the  workman  deems  suitable, 
has  added  to  it  and  well  stirred  in  the  non- 
crystallisable  liquid,  as  water,  spirit,  wine,  &c. 
Some  of  this  mixture  is  filled  into  a small  ladle 
with  six  or  eight  spouts  arranged  at  the  same 
distance  apart  as  the  piatteriis  in  the  open  starch 
tray.  Holding  the  mauy-spouted  ladle  over  the 
first  set  of  designs,  the  workman  pours  out  the 
sugar,  carrying  the  ladle  at  the  same  time  the 
length  of  the  tray.  Each  design  is  now  filled 
with  a crystallisable  and  non-crystallisable  sub- 
stance, and  the  manufacturer  takes  advantage  of 
a physical  law,  that  under  the  conditions  de- 
scribed the  crystalline  element  squeezes  into  the 
interior  the  non-crystalline  one.  The  poured-out 
sugar  requires  one  or  two  days  to  complete  the 
crystallising  process  before  reinoval  fiom  the 
starch  flour. 

The  writer  of  this  report  commends  to  the 
consideration  of  the  geologist  and  mineralogist 
this  mode  of  making  sugar  confectionery  enclosing 


liqueurs.  The  confectionery  he  has  seen  is  all  of 
the  “amygdaloid”  form,  and  may  be  suggestive 
in  reference  to  those  vesicular  cavities  in  which 
agates,  &c.,  are  found.  Such  nodules  are  some- 
times filled  with  earthy  matter,  at  other  times 
with  matter  of  a gelatinous  character.  Further 
remarks  on  this  would  be  out  of  place  in  the 
present  report.  Although  not  exactly  similar, 
yet  bearing  upon  the  question,  are  two  short 
papers  in  the  Edinburgh  Philosophical  Journal 
for  182 and  1829,  “ On  Fluids  in  Minerals,” 
by  Nicol,  wdio  designed  the  prism  which  bears 
his  name. 

4623.  Baknet  and  Foster,  23,  Forston-street,. 

Hoxton. 

4638.  Fleet  and  Co.,  161  to  171,  East-street, 
Walworth. 

4646-  Havavard,  Tvler,  and  Co.,  81  and  85, 
Upper  Whitecross-street. 

Although  in  each  of  these  the  respective  ex- 
hibitors use  substantially  the  same  methods  for 
producing  aerated  waters,  yet  the  modes  of  clos- 
ing the  bottles  are  very  different. 

To  produce  the  aerated  '.vater,  a holder  is  filled 
with  the  required  gas.  A condeusing-pump, 
usually  Avorked  by  a cranked-shaft,  is  connected 
at  its  loAver  part  by  two  pipes  Avith  regulating- 
taps,  one  commAmicating  with  a cistern  of  the 
liquid — the  other  Avith  the  gas  in  the  holder. 
By  this  pump  a mixture  of  these  is  forced  into 
(in  these  cases)  a brightly-polished  cylinder  with 
spherical  ends.  From  this  cylinder  it  can  be 
drawn  by  taps,  suitably  arranged,  in  comrection 
with  the  corking  machinery. 

4623. — The  bottles  are  made  so  that  AAdien 
a glass  marble  is  dropped  into  the  neck  it  de- 
scends only  so  far  as  the  commencement  of  that 
part  of  the  bottle  in  Avhich  liquid  is  usually  con- 
tained. The  marble  thus  introduced  by  the 
maker  of  the  bottle  is  closed  in  by  the  “ Avelt  ” 
on  the  bottle  Avhere  a cork  is  usually  inserted. 
The  “ Avelt  ” is  so  moulded  that  an  indiarubber 
ring  put  Avithin  is  held  there.  This  ring  forms 
a seating  for  the  round  glass  marble  Avhen  the 
battle  is  inverted.  The  aerated  VA'ater  being  in- 
.troduced  in  the  Aisual  Avay,  the  bottle  is  inverted, 
the  marble  falls  upon  the  seating,  and  thus  the 
“ corking  ” is  completed. 

To  open  the  bottle  either  the  finger  or  a piece 
of  Avood  is  used  to  press  down  the  marble.  An 
ingenious  contrivance  of  grooves  on  one  side  of 
the  recess  in  that  part  of  the  neck  to  Avhich  the 
marble  descends  prevents  the  opening  being 
closed  by  a return  of  the  marble  whilst  the  liquid 
is  being  poured  out. 

4633.— This  is  exhibited  as  an  improved 
arrangement  of  the  apparatus  for  corking  and 
Aviring  bottles  containing  aerated  Avaters.  The 
corks  are  inserted  in  a strong  slightly  coned  cast- 
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brass  vertical  tube.  In  the  upper  end  of  this  a 
me  tal  rod  (loosely  fitting)  is  introduced.  The  bottle 
to  be  filled  is  placed  and  firmly  held  at  the  lower 
end  of  the  tube.  By  a tap,  the  opening  of  which 
is  between  the  underside  of  the  inserted  cork 
and  the  bottle,  aerated  water  is  admitted,  and 
when  the  hottle  is  filled  the  cork  is  depressed  by 
suitable  mechanical  arrangements.  It  is  then 
removed  and  handed  to  a hoy,  who  places  it 
where  the  cork  is  held  until  it  is  duly  “ wired.” 

4646.  — Into  each  hottle  there  has  heen 
dropped  a cylindrical  piece  of  wood,  slightly 
taper,  of  the  size  of  a finger.  As  far  from  one 
end  as  the  first  joint  of  the  finger  a recess  has 
been  turned,  about  one-fourth  of  an  inch  deep 
and  broad.  A piece  of  taper  brass  tube,  split 
at  the  wide  end  like  a “ larding  needle,”  is  next 
introduced  into  the  bottle,  and  slipped  over  the 
aforesaid  piece  of  wood.  An  india-ruhber 
washer,  with  a small  central  hole,  is  slid  along 
the  taper  tube  until  it  reaches  the  opening  into 
the  bottle.  A long  brass  tube  forces  this  washer 
downwards,  and  thus  it  is  fixed  in  the  recess 
previously  described.  This  forms  the  cork. 
The  bottle  being  inverted  over  the  pipe  by 
which  it  is  to  be  filled,  a small-bore  tube  at  the 
end  of  this  pipe  not  only  keeps  the  novel  stop- 
per at  one  side  but  serves  as  an  outlet  for  air 
when  the  aerated  water  is  admitted.  On  with- 
drawing this  tube  the  taper  wood  with  the 
washer  is  slightly  held  within  the  neck,  and  the 
pressure  of  the  gas,  due  to  the  aerated  water, 
efiectually  closes  the  bottle.  The  usual  mode 
of  opening  is  by  holding  the  bottle,  with  a slight 
inclination,  and  pressing  the  projecting  end  of 
the  wooden  stopper. 

4624. — Batty  akd  Co.,  15,  Pavement,  Fins- 
bury. 

The  only  process  carried  on  here  is  that 
of  preparing  oranges,  &c.,  for  marmalade.  The 
pulp  being  taken  out  by  the  action  of  a revolving 
wood,  shaped  much  like  the  interior  of  half  a 
lemon ; the  rind  is  next  cut  into  shreds  by  a 
plan  described  under  No.  4.630. 

4626- — Oaer  T.,  Montpelier-road,  Bristol,  and 
J.  J.  Cunningham,  Edinburgh. 

The  machinery  here  exhibited  is  called  “ A 
disintegrating  flour  miU”—  its  purpose  is  ■ to 
convert  wheat  grains  into  flour  by  a process 
very  difl'erent  from  that  of  grinding. 

The  large  discs — the  inner  faces  of  which 
are  corrugated—  have  steel  pins,  of  half-inch 
diameter,  two  and  a-half  inches  apart,  on  these 
corrugations.  T-liese  pins  are  placed  so  near 
the  inner  edges  of  the  raised  corrugations  as 
to  permit  them  to  run  close  to  and  within  the 
hollows  of  the  corrugations  on  the  opposite 
disc.  The  discs  rotate  in  opposite  directions. 
For  the  purpose  of  the  Exhibition  the  pins  are 


painted  different  colours,  in  order  that  the  line 
of  travel  of  any  set  of  pins  may  he  seen. 

Surrounding  the  axle,  on  the  outside  of  the 
large  disc  on  the  left  of  the  spectator,  a feed- 
pipe may  be  arranged  in  connection  with  a 
hopper.  By  this  the  wheat  is  admitted  between 
the  pegged  discs  through  openings,  which  can 
he  regulated.  When  now  the  aforesaid  discs 
are  in  rapid  rotation,  centrifugal  action  carries 
the  wheat  amongst  the  pins ; there  it  is  knocked 
from  pin  to  pin,  and  occasionally  ruhhed  be- 
tween the  pins  and  the  side  of  the  corrugation 
to  which  these  pins  are  near.  The  product  is 
discharged  into  a casing,  surrounding  the  rim. 
The  ordinary  working  speed  of  discs  seven  feet 
in  diameter  is  400  revolutions  per  minute. 

Those  interested  in  the  development  of  this 
contrivance  (the  patent  for  which  was  extended 
by  the  Privy  Council  in  Jan.  1873)  may  refer 
to  a comprehensive  pamphlet  hy  the  makers — 
also  to  a report  in  the  proceedings  of  the  British 
Association  for  1871  on  page  229  of  the  volume. 
An  arrangement  similar  to  that  now  described, 
but  with  smaller  discs  and  stronger  pins,  has 
been  used  for  disintegrating  ores,  minerals, 
clays,  manures,  &c.,  &c. 

4630.  — Collier,  L.,  Wellington  Works,  Eiver- 
street,  Eochdale. 

In  addition  to  the  machines  in  operation  form- 
ing sugar  confectionery,  amongst  a numher  ex- 
hibited here,  there  are  elsewhere  three  not  in 
operation. 

One,  a roller  with  twenty-eight  steel  circular 
cutting  blades  ; on  an  axis  parallel  to  this  are 
brass  arms,  each  of  which  enters,  at  its  outer 
edge,  hetweeu  two  of  the  aforesaid  blades.  For 
the  first  operation  the  axis  with  the  brass  arms 
may  be  removed.  Gum  — duly  sweetened  and 
flavoured  for  jujubes,  and  reduced,  by  rolling 
and  exposure  to  air  and  regulated  temperature, 
to  the  required  thickness  and  consistency— is 
l^laced  upon  the  metal  table  and  brought  within 
the  operation  of  the  cutting  blades  ; these,  and 
a smooth  roller  underneath,  draw  the  material 
forw^ard  and  divide  it  into  ribbons ; this  done, 
the  axis  and  arms,  if  removed,  are  restored. 
The  ribbons  of  sweetened  gum  are  now  laid 
wdth  their  longer  sides  to  the  circular  blades, 
and  when  advanced  are  cut  into  the  well-known 
diamond  forms.  '1  hese  small  forms  would  ad- 
here to  the  roller  and  blades  but  are  prevented 
by  the  operation  of  the  arms,  which  strike  them 
off,  and  they  descend  a sloping  metal  table  pre- 
pared for  this  purpose. 

A second,  is  a machine  for  cutting  oranges, 
lemons,  &c.,  for  the  making  of  marmalade. 
There  is  a brass  disc  which  can  be  rotated  on  a 
horizontal  axis.  In  this  disc  are  inserted,  at 
equal  distances  and  radially,  eight  blades,  which 
! project  and  can  be  adjusted  as  irons  are  in  a 
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joiner’s  plane.  These  blades  rotate  past  and 
close  to  the  open  end  of  a short  metal  tube  or 
closed  trough ; opposite  to  this  open  end  is  a 
piston,  or  plug,  which  can  be  advanced  by  a 
rack  or  pinion ; when  so  advancing,  oranges, 
lemons,  &c.  (previously  placed  in  the  trough 
and  the  lid  being  closed),  are  pressed  against 
the  rotating  cutters  and  so  prepared  for  mar- 
malade, as  carried  on  at  No.  4,624. 

The  third  is  a metal  cylinder,  about  fifteen 
inches  long  and  three  inches  in  diameter,  the 
bottom  of  which  is  perforated  and  movable  : a 
plunger  fits  this  cylinder. 

When  the  material  of  which  certain  biscuits 
are  to  be  made  has  been  placed  in  the  cylinder, 
and  the  plug,  containing  metal  openings  which 
form  the  longitudinal  design  of  the  biscuit,  has 
been  placed  at  the  end,  tlie  plunger  is  advanced, 
and  the  material  exudes  from  the  openings  cor- 
rugat  d or  marked  according  to  the  inserted 
design  : these  are  then  cut  to  the  required 
length,  and  baked. 

4631.  — Messrs.  J.  and  J.  Colman,  108,  Cannon- 
street. 

Messrs.  J.  and  -J.  Colman  here  separate  pure 
mirstard  from  the  seed.  Two  steel  crushing 
rollers,  each  about  eighteen  inches  diameter, 
rotate  in  opposite  directions,  their  distance  apart 
being  so  adjusted  that  seed  passing  between 
them  is  crushed.  This  crushed  seed  is  then  put 
into  deep  metal  mortars,  where  by  the  falling  of 
pestles  weighing  about  501bs.,  and  which  are 
raised  by  Aviper  cams,  a still  further  disintegration 
takes  place.  The  oil  which  mustard  seed  con- 
tains so  clogs  the  surfaces  of  millstones  that  the 
usual  operation  for  reducing  grain  to  an  impal- 
pable })owder  cannot  be  employed.  Motion  is 
given  by  a crank  on  a vertical  shaft  to  sieves 
covered  with  silk  of  a finer  character  than  that 
used  for  flour.  Thus  the  bran  is  separated  from 
what  is  used  as  mustard.  From  this  bran  oil  is 
extracted  by  hydraulic  pressure,  and  the  refuse 
cake  of  mustard  seed  bran  is  used  by  farmers  as 
a means  of  destroying  “ wire-worms.” 

The  circular  tin  boxes  in  which  the  mustard 
is  sold,  are  also  made  here.  The  cylindrical  part 
been  coiled,  and  the  lap-joint  hooked  in,  a second 
machine,  by  lever  pressure,  squeezes  the  lap, 
forming  at  the  same  time  a recess  in  the  lap  for 
the  bottom.  The  lids  and  bottoms  are  pressed 
out  and  shaped  by  a punching  machine,  the 
former  by  three  punches  acting  in  succession  on 
the  same  piece  of  metal,  and  the  latter  by  two. 
A bottom  being  slipped  into  the  lower  part  of 
the  cylinder,  it  is  placed  on  a tray  of  solder, 
heated  by  a gas  flame  from  a Bunsen’s  burner. 
Caj)illary  action  causes  the  junction  of  the  metals 
to  be  soon  filled  with  solder.  The  box  is  now 
completed,  and  one  of  the  numerous  punched- 
out  lids  is  used  for  a cover. 


The  machine  for  V-grooving  strips  of  wood 
for  the  making  of  packing  cases,  consists  of  a 
shaft,  on  which  can  be  fixed,  as  an  ordinary  cutter 
of  the  wood  planing  machine,  a V -shaped  cutter. 
A strip  of  Avood,  of  the  breadth  and  length  of 
the  tAvo  sides  and  ends  of  a packing  case,  is  laid 
ready  to  be  draAvn  in  by  fluted  friction  gripping 
wheels.  When  thus  drawn  it  is  grooved,  and 
being  delivered  from  the  machine  a little  glue  is 
inserted  in  the  V-grooves,  the  four  sides  are 
bent,  and  the  box  completed  by  having  a bottom 
and  lid  fixed  to  these  sides  in  the  usual  manner. 

4632  . — CoMPAGNiE  Francaise,  69, Bermoudsey 
New  Road. 

Cocoa-nibsj  prepared  by  heat,  and  AAunnowed 
so  that  the  husk  is  separated,  are  brought  to 
the  machinery  here  exhibited.  These  nibs, 
with  a due  allowance  of  prepared  vanilla,  are 
placed  on  a circular  stone  slab  with  raised  iron 
rim.  On  this  slab  rest  tAvo  coned  small  broad- 
edge  runners ; beneath  it,  in  the  lower  casing 
of  the  frame-work,  are  rings  of  jets  of  gas  by 
which  the  slab  can  be  heated.  Above  the  slab, 
and  descending  from  the  upper  cross-framing,  is 
a shaft,  at  the  lower  part  of  it  are  arms, 
Avhich  being  rotated,  stir  the  crushed  cocoa  and 
vanilla. 

This  preliminary  stage  completed  the  reduction 
to  a fin^r  state  is  accomplished  by  very  hard  stone 
rollers,  whose  distance  asunder  is  adjustable  in 
the  usual  manner.  The  crushed  and  ground 
cocoa,  duly  flavoured,  after  passing  these 
rollers,  is  placed  in  the  hopper  of  a machine 
similar  to  that  Avith  which  sausages  are 
made ; from  this  it  is  forced  on  to  a small 
gauged  metal  table,  and,  whilst  still  in 'a  plastic 
state,  transferred  to  tin  or  tinned-copper  trays, 
the  bottoms  of  Avhich  have  the  names  of  the 
makers  or  other  device  in  intaglio.  A number 
of  these  filled  trays  are  placed  on  a table,  Avhich 
is  tossed  or  jolted  by  a mechanical  arrangement 
as  noisy  and  racketting  as  ingenuity  could  Avell 
suggest.  The  Avriter  of  this  Report  differs  from 
the  opinion  that  no  other  means  can  be  devised 
to  cause  the  plastic  cocoa  to  settle  in  the  intaglio 
device  or  lettering. 

4635.  — -Criscuolo,  Kay,  and  Co.,  57,  Grace- 
church-street. 

The  manufacture  of  maccaroni  is  here  accom- 
plished by  machinery,  and  your  reporter  is 
informed  this  is  the  first  attempt  to  do  so. 
Although  the  Avorks  of  Messrs.  Criscuolo,  Kay, 
and  Co.  are  located  in  England,  yet  the  workmen 
are  Italians.  A large  edge-runner  of  Italian 
marble  kneads  the  dough,  of  a granulated  rather 
than  impalpable  powder  of  Avheat  called  “ Semo- 
lina.”* This  Avheat  is  chiefly  grown  on  Italnan 

This  granulation  is  not  unlike  what  millers  in  some  parts  of 
England  call  “sharps,”  and  in  other  parts  of  England  call 
“ middlings.” 
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soil.  If  one  of  the  grains  be  divided  with  a 
knife  there  will  he  seen  that  a very  small  por- 
tion of  the  interior  is  white  (or  flonr),  the  re- 
maining contents  of  the  outer  coating  being 
■“  semolina,”  of  varying  quality.  Skilful  millers 
in  the  neighbourhood  of  Naples  contrive  to 
produce  a large  proportion  of  semolina  from 
wheat  grown  there. 

A person  in  charge  of  Messrs.  Criscuolo,  Kay, 
and  Co  ’s  machinery  informed  the  writer  that 
the  Italian  wheat  then  in  our  hands  contained — 

15  per  cent,  of  flour. 

24  „ bran. 

16  „ semolina  (second  quality). 

3 „ semolina  (first  quality,  coarse). 

42  „ semolina  (first  quality',  fine),  and 

suitable  for  the  best  maccaroni. 

The  dough,  after  having  been  kneaded  in  a 
comparatively  dry  state  for  one  hour,  under  a 
heavy  marble  edge-runner,  similar  to  those  used 
in  mortar  mills,  is  placed  in  a strong  metal 
cylinder,  heated  by  gas-flames  playing  on 
the  outer  cylindrical  surface.  There  are  a 
number  of  movable  bottoms  for  this  cylinder ; 
each,  however,  is  perforated  with  small  orifices. 
If  these  orifices  are  cylindrical,  pins  are  so  held 
as  to  form  the  pressed-out  dough  like  a pine, 
the  object  being  to  facilitate  the  drying  of 
the  maccaroni,  by  permitting  air  to  be  in  contact 
with  the  inner  as  well  as  the  outer  sTirface  of 
the  substance.  As  the  dough  is  forced  through 
these  openings  by  powerful  mechanical  pressure 
upon  a piston  a man  receives  it,  and,  cutting  it 
into  lengths,  it  is  taken  to  a room,  at  one  of  the 
windows  in  which  jjersons  are  engaged  in  fold- 
ing it.  The  Jrylng  in  this  room,  and  also  in  an 
annex,  occupies  many  days  before  the  process 
is  completed  and  the  maccaroifi  ready  for  the 
market. 

4851. — Legg,  R.,  Eagle-wharf,  Hoxton. 

The  self-acting  machine  for  cutting  tobacco 
is  the  same  in  principle  as  the  one  used  for 
chopping  hay.  The  cut  tobacco  is  then  laid 
on  a tray  warmed  by  gas  flames.  Here  it  is 
kneaded — or  rather  treated  as  confectioners 
treat  dough  when  it  is  to  be  converted  into 
“ puff”  paste.  This  lightens  the  cut  and 
solidified  tobacco,  rendering  it  of  a uniform 
density  suitable  for  the  market. 

For  ■i,fi3S  see  4,623. 

„ 4,645  „ 4,621. 

„ 4,646  ,,  4,623. 

4663. — Sex\rs,  J.  N.,  and  Co.,  Langbourn 

Chambers,  17,  Fenchurch-street. 

The  principle  involved  in  this  apparatus  for 
cleaning  and  sifting  wheat  is  that  of  cairsing  the 
grains  to  meet  a regulated  air-blast,  which 

carries  with  it  the  lighter  grains  and  some  of  j 
the  refuse,  whilst  the  heavier  grains  descend.  ( 
This  is  combined  with  a second  apparatus,  by 


which  the  grains  are,  as  it  were,  rubbed  against 
each  other  and  against  the  concave  surface  of  a 
smooth  perforated  metal  cylinder ; through  the 
perforations  the  dust,  &c.,  passes,  and  the  cleaned 
wheat  falls  into  a receptacle  prepared  for  it. 

4668.—  Tallerman,  D.,  113,  Cannon -street. 

This  process  of  preserving  meat  is  by  the 
placing  of  tins  containing  the  meat  in  a bath  of 
chloride  of  calcium.  Each  tin  is  completely 
closed  by  soldering,  except  at  a very  small 
punctured  hole  in  what  would  be  ordinarily 
called  a lid.  ISteam  pipes  form  that  floor  of  the 
■bath  on  which  the  tins  are  placed;  the  tempera- 
ture of  the  chloride  of  calcium  is  raised  to  220®; 
in  this  the  tins  remain  for  an  hour  and  a half;  the 
small  orifice  is  then  soldered ; the  temperature 
of  the  bath  is  increased,  and  after  half  an  hour 
the  tins  are  removed  and  the  process  is  com- 
pleted. 

4670.  Tcllock  and  Co.,  54  and  55,  Leaden- 
hall-street. 

This  cocoa-flaking  machinery  is  not  unlike 
that  used  for  grinding  coffee.  Advantage  is 
taken  of  the  oily  character  of  cocoa  in  forcing 
the  ground  material  between  a fixed  edge  and  a 
rotating  disc,  in  order  to  expose  a larger  surface 
of  it  to  the  hot-water  at  the  breakfast  table.  It 
is  this  part  of  the  process  that  is  called  “ flaking.” 

4827.  Diamond  Rock  Boring  Co.,  2,  West- 
minster-chambers,  Victoria-street. 

These  are  two  machines  for  boring  rocks,  &c. 
The  smaller  one  is  to  be  used  in  mines,  quarries, 
&c. ; the  larger  one  for  investigating  the  strata 
beneath  the  surface  of  the  earth.  The  former  is 
called  by  the  exhibitors  a “ drill  head  ;”  the 
latter  a “ prospecting  machine.” 

In  a collar  at  the  end  of  a tube,  in  the  small 
machine,  certain  diamonds  of  a black  opaque 
character  are  fixed.  By  any  of  the  usual 
machinery  this  tube  is  caused  to  rotate  as-  a 
trephine  or  crown-saw,  and  by  a screw  arrange- 
ment, to  which  the  tube  is  attached,  the  advance 
of  this  rotating,  diamond  boring-head  may  be 
regulated,  as  in  an  ordinary  drilling-machine, 
and  holes  bored.  There  is  a friction-collar  on 
rollers  to  receive  the  end-thrust  of  the  boring- 
head. 

4'he  larger  machine  acts  upon  a similar 
principle,  but  in  it  arrangements  are  made  for  add- 
ing pipe  to  pipe,  for  which  purpose  parallel  bars 
are  fixed  at  the  top  to  support  the  lengths  of 
pipe  being  added.  The  work  is  so  carried  on 
that  the  central  core  of  the  rotating  diamond 
boring-head  is  enclosed  in  the  tube,  and,  there- 
fore, is  a sample  of  the  thickness,  inclination,  &c., 
i of  the  strata  through  which  the  boring-head 
• may  have  passed.*  In  both  these  machines 

* An  example  of  this  is  in  a giass-tuhe  by  the  side  of  the  machine. 
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provision  is  naade  for  passing  water  down  the 
tube,  and  so  washing  awnay  externally  to  the 
tube  the  debris  resulting  from  the  operation  of 
boring.  The  large,  flat  weights  in  the  pro- 
specting machine  are  used  to  counterbalance  the 
boring-tubes,  and  so  relieve  the  diamonds  at 
the  end  from  any  load  in  excess  of  that 
requisite  to  secure  the  advance  of  the  work. 

4854.  — Marsden,  H.  R.,  Meadow-lane,  Leeds. 

The  construction  of  this  machine  for  breaking 
stones  and  crushing  ores  is  simple.  Invisible, 
consequent  upon  the  covering  frame-work,  is 
what  is  called  a “toggle-joint,”  by  the  action 
of  which  a jaw,  wdth  a strongly-formed  corru- 
gated surface,  opens  and  closes.  To  this  jaw 
the  stones,  ores,  &c.,  &c.,  are  supplied,  and  so 
crushed.  The  crushed  material  may  be  dis- 
charged into  an  inclined  rotating  perforated 
cylinder,  and  so  divided  by  sifting  into  heaps  of 
varying  degrees  of  coarseness. 

4886.  — Tilghman,  Philadelphia,  per  Newton 
, and  Son,  66,  Chancery-lane. 

This  is  a recently  contrived  scheme  for  the 
employment  of  sand  for  purposes  such  as  the 
engraving,  boring,  &c.,  of  stone,  glass,  &c.* 

The  principle  of  the  apparatus  is  by  a blast 
of  air,  steam,  &c.,  &c.,  to  cause  innumerable 
particles  of  sand  to  impinge  where  portions  of 
glass,  stone,  metal,  &c.,  &c.,  are  to  be  removed. 
Mr.  Tilghman  is  thus  enabled  to  produce  not 
only  excellent  work,  but  with  a rapidity  almost 
incredible.  For  example,  a square  or  trian- 
gular hole  of  half  an  inch  in  the  side  can  be 
bored  through  a sheet  of  ordinary  plate  window 
glass  in  less  than  one  minute.  Designs  of  lace 
work— also  photographs — can  be  “ eroded  ” or 
“ground  ” on  glass  with  great  I'apidity. 

There  are  two  machines  now  in  operation 
upon  glass,  and  one'  at  work  on  stone.  The 
small  machine  is  to  appearance  a very  plain 
painted  box  or  stand — nothing  of  machinery 
visible.  In  the  top  of  this  box  are  two  holes, 
about  an  inch  and  a half  in  diameter.  If  the 
wooden  casings  were  removed,  there  might  be 
seen  below  these  holes  a pipe,  which  descends, 
and  is  formed  somewhat  trumpet-mouthed  on  the 
outside  of  the  bottom  of  the  box.  Below  this  mouth 
is  a turned  wooden  basin.  From  the  upper  part  of 
the  box,  on  the  spectator’s  left  hand,  a pipe  passes 
underneath  the  floor  to  the  centre  of  a rotating 
fan,  near  the  wall  of  the  room,  and  therefore 
I by  this  a vacuum  can  be  formed  in  the  box. 

As  the  only  inlet  of  air  is  past  the  trumpet- 
, mouthed  opening,  a rapid  current  ascends  the 
pipe  connected  with  it  whenever  the  exhaust-fan 
] is  at  work.  From  large  hoppers  (funnel-shaped) 
containing  sand, a regulated  quantityfalls  towards 
the  turned  wooden  basin ; in  falling  on  the  basin 

* A description  of  this  machine  appeared  in  the  Journal  of  May  23. 


it  is  influenced  by  the  entering  air,  is  jetted  from 
the  jjipe,  and  so  strikes  upon,  say,  glass  covering 
the  holes ; the  exposed  glass  is  rapidly  depolished. 
Where,  however,  an  elastic  substance,  as  paper, 
India  rubber,  &c.,  covers  the  glass,  no  action  of 
the  sand  takes  place. 

If  interstices  or  openings  be  formed  in  this 
elastic  substance,  as  a pattern,  then  the  surface  of 
the  glass  is  removed  in  accordance  with  such 
pattern,  and  to  a depth  dependent  upon  the  time 
of  exposure,  and  the  intensity  of  the  current  of 
air,  and  quality  of  the  sand. 

Next  to  this  small  “vacuum”  machine  is  a large 
compressed  air-blast  one,  capable  of  acting  upon 
a sheet  of  glass  three  feet  broad.  A design  in 
paper  or  lace  being  pasted  on  the  glass,  it  is 
laid  upofi  endless  bands,  by  the  motion  of  which 
it  may  be  carried  forward.  In  the  middle  of  the 
compartment  (which  is  glazed  upon  one  side  so 
that  spectators  may  see  the  operation)  provision 
is  made,  by  a suitably-formed  transverse  opening 
for  a blast  of  air  wdth  sand.  When  the  ordinary 
machinery  is  set  in  motion  this  blast  commences, 
the  glass  is  travelled  at  a pre-arranged  velocity, 
and  in  as  little  time  as  one  may  require  to  read 
this  account,  the  ornamented  glass  is  delivered  at 
the  side  of  the  box  opposite  to  that  at  which  it 
entered.  The  design,  printed  on  the  next  page, 
is  from  an  electrotype  of  one  of  the  sand 
engravings  upon  glass. 

So  slightly  an  elastic  surface  as  the  changed 
character  of  some  of  the  materials  irsed  in  photo- 
graphy suffices  to  resist  the  action  of  the  sand ; 
hence  the  photographic  design  may  be  etched 
by  sand  on  glass.  Examples  of  various  \Vorks 
done  by  this  process  are  on  a table  near  to  the 
machine.  The  third  machine  is  in  a separate 
building.  It  consists  of  a wooden  table,  on 
which  the  stone  is  laid.  This  table  can  be 
traversed  impulsively  in  one  direction,  by  the 
action  of  a Clement’s  driver,  on  a spur  wheel, 
and  so  motion  is  given  to  a rack. 

Above  the  table,  provision  is  made  for 
traversing  the  combined  steam  and  sand  jet. 
This  is  accomplished  by  a mangle-wheel  motion, 
variable  according  to  the  breadth  of  the  stone 
to  be  operated  upon.  By  these  two  motions, 
transvei’se  to  each  other,  every  portion  of  the 
stone  may  be  reached.  'I'he  steam  and  sand 
jet  is  arranged  upon  the  plan  adopted  by  Mr. 
Siemens,  for  exhausting  the  telegraph  despatch 
tubes — the  sand  being  admitted  by  an  inner 
small  tube,  surrounded  by  jets  of  steam,  as  from 
concentric  rays  of  an  argand  burner.  Whilst 
your  reporter  was  present,  a delicate  and  some- 
v\  hat  intricate  cast-iron  pattern  was  laid  upon  a 
piece  of  marble.  The  steam  in  the  boiler  was 
at  55  lbs.  pressure.  In  five  minutes  the  marble, 
measm’ing  13  inches  by  six,  w'as  penetrated  to  a 
depth  of  about  3-16ths  of  an  inch,  leaving  the 
surface  as  originally  polished,  and  with  the 
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beautiful  tracery  design  in  high  relief.  1he 
sand  is  ordinary  silver  sand,  and  was  used  at  the 
rate  of  one  pint  per  minute ; the  slab  of  marble 


was  three-quarters  of  an  inch  in  thickness,  and 
was  rapidly  cut  by  the  sand  blast,  and 
separated  from  a larger  piece. 


so 


This  eroding  action  of  sand  mixed  with  | the  sun  shone  upon  it  so  that  the  light  was  de- 
water  has  formed  many  of  the  ravines  and  glens  composed)  imperceptible  jet  appeared;  the  writer 
in  our  island.  If  the  following  statement,  made  was  about  to  pass  his  finger  across  it,  when  a 
to  tlie  writer  of  this  report  about  ten  years  ago,  workman  said,  “ Don’t  do  that,  sir  ; a boy  had 
be  true  in  fact,  there  is  a property  in  water  his  finger  cut  off  with  one  of  those  jets.”  Might 
which  has  not  yet  been  utilised.  Whilst  stand-  not  a jet  of  water  be  used  as  a saw  ? 
ing  near  a new  steam-boiler  \\hich  was  being  4901  4907.  4916.— These  are  boilers,  of 

tested  under  water  pressure,  and  when  the  load  peculiar  and  different  constructions,  for  each  of 
was  near  its  maximum,  a small  and  (except  that  -y^-i^ich  special  advantages  are  claimed  by  the 
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inventors.  Those  interested  in  the  question  can 
refer  to  the  published  pamphlets.  There  is  also 
with  No.  4,916  a peculiar  self-acting  feed-water 
arrangement. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  29th  inst.,  was  as  follows:— Season  tickets, 
207 ; on  payment  of  Is.,  3,707 ; total,  3,914.  On  Friday, 
season  tickets,  162;  on  payment  of  Is.,  3,177;  total, 
3,339.  On  Saturday,  season  tickets,  944 ; on  payment 
of  Is.,  4,856  ; total,  5,800. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  May  31st,  was  as 
follows : — Season  tickets,  1,899  ; on  payment  of  2s.  6d., 
1,651 ; on  payment  of  Is.,  18,108  ; total,  21,558. 

The  number  admitted  on  Monday  was,  season  tickets, 
231 ; on  payment  of  Is.,  10,565  ; total,  10,786.  On  Tues- 
day, season  tickets,  143 ; on  payment  of  Is.,  5,045 ; 
total,  5,188.  On  Wednesday,  season  tickets,  241;  on 
payment  of  2s.  6d.,  1,445  ; total,  1,686. 


EXHIBITIONS. 


The  Vienna  Exhibition. — It  is  understood,  says  the 
Athenceimi,  that  by  far  the  most  important  of  the  fine- 
art  sections  of  the  Vienna  Exhibition,  i.e.,  the  French, 
will  not  he  ready  until  July,  after  the  closing  of  the 
current  Salon^  when  many  of  the  finest  pictures  in  that 
gathering  will  be  removed  to  Vienna.  No  fewer 
than  five  new  pictures  by  M.  A.  Stevens,  two  by  M. 
G^rome,  three  by  M.  Meissonier,  and  others  by  Mr.  ^ 
Alma  Tadema,  will  probably  find  places  in  the  French 
Court.  _ The  works  of  MM.  Meissonier  and  Gerome 
are,  it  is  said,  to  be  new  ones — in  fact  they  are  still  in 
hand.  It  is  estimated  that  during  the  ensuing  three 
months  fully  22,000  cabin  passengers  will  visit  Europe 
from  America,  attracted  there  by  the  Vienna  Exhi- 
bition. 

The  Cincinnati  Industrial  Exposition.— The  fourth 
yearly  Industrial  Fair  will  open  in  Cincinnati  on  the  3rd 
of  September,  and  close  on  the  4th  of  October. 


PUECHASE  OF  EAILWAYS  BY  THE  STATE. 

An  article  in  the  last  number  of  the  Quarterly  Review 
is  devoted  to  a summary  of  the  arrangements  for  and 
against  this  important  question.  The  impartiality,  and 
the  evident  wish  to  show  the  exact  condition  of  matters 
at  present,  with  which  the  article  is  distinguished,  render 
it  worthy  of  the  attention  of  all  those  who  take  an  in- 
terest in  the  question.  In  view  of  the  paper  to  be  read 
before  the  Society  on  the  13th  inst.,  by  Mr.  Galt,  it  has 
seemed  worth  while  to  reproduce  here  some  of  the  re- 
marks of  the  reviewer.  The  arguments  of  what  may 
be  called,  for  convenience  sake,  the  conservative  party, 
are  stated  as  follows  : — 

1.  “ Would  not  the  amount  of  patronage  placed  at 
the  command  of  government  be  objectionable  in  a con- 
stitutional point  of  view  ? 

2.  ‘ Could  railways  be  administered,  managed,  and 
worked  by  the  State  ? 

3.  ‘*^Might  not  the  absorption  of  the  railways  by  the 
State,  in  their  purchase  by  government  on  its  behalf, 
prove  to  he  a losing  operation  in  a financial  point  of 
view  ?” 

The  first  of  these  arguments  is  perhaps  the  most 
popular  of  all  with  those  who  are  either  definitely 
opposed  to  the  scheme,  or  who  have  not  looked  deeply 
into  the  matter,  but  yet  regard  the  proposed  change 


with  mistrust.  The  Quarterly  reviewer  does  not  ent®r 
into  any  serious  discussion  of  this  objection,  nor  per- 
haps does  he  give  it  the  amount  of  consideration  it 
deserves — if  not  from  its  intrinsic  weight,  at  least  from 
the  persistency  with  which  it  is  again  and  again  put 
forward.  Those  who  urge  this  consideration  seem  to 
forget  that  we  are  not  under  a regime,  such  as  that  in 
America,  where  all  public  functionaries,  from  the  presi- 
dent down  to  the  letter-carrier,  go  out  and  come  in  with 
a change  of  government.  We  do  not  find  that  any  evE 
results  arise  from  patronage  among  the  rank  and  file  of  the 
army,  and  probably  there  would  be  no  more  accruing  if 
the  porters  and  navigators  in  a railway  were,  like  private 
soldiers,  paid  by  the  State.  A government  cannot  sway 
the  nation  by  its  appointments  of  postmen  or  railway 
stokers,  and  as  to  employment  in  the  higher  positions, 
they,  like  all  other  posts  in  the  Civil  Service,  would 
probably  be  awarded  by  examination.  It  is  indeed  just 
possible  that  the  alarmists  are  right,  and  that  if  the 
ministers  had  in  their  hands  the  appointments  to  the 
lucrative  offices  of  signalmen  and  porters,  a gigantic 
system  of  bribery  and  corruption  might  arise  ; but  there 
is  no  reason  whatever  to  expect  such  a thing,  and  history 
and  common  sense  alike  go  to  prove  its  impossibility. 

As  to  the  management  of  the  railways,  the  reviewer, 
and  possibly  with  justice,  erftirely  neglects  the  idea 
that  railways  might  he  bought  and  farmed  by  the  State. 
This  has  been  suggested,  but  it  does  not  appear  that  any 
serious  support  has  ever  been  given  to  the  proposition. 
He  shows  that  there  must  be  of  necessity  an  immense 
saving  in  the  legitimate  working  expenses  of  the  rail- 
ways, when  they  are  conducted  with  a view  to  one  profit 
and  one  interest — that  of  the  public — instead  of  with 
regard  to  half-a-dozen  different  and  generally  opposing 
interests.  As  to  the  argument  from  the  dockyards,  he 
holds  that  the  parallel  is  not  a just  one,  and  that  it  is 
not  fair  to  compare  the  ever-changing  and  progressive 
requirements  of  a navy  with  the  constant  and  absolute 
demands  of  a railroad  system. 

The  third  point  is  the  principal  one,  and  the  one  upon 
which,  in  all  likelihood,  the  settlement  of  the  matter  will 
eventually  turn.  Mr.  Benson,  in  his  work  on  the  sub- 
ject, has  calculated  the  amount  likely  to  be  required, 
and  the  results  which  might  be  expected,  from  the  Board 
of  Trade  retuims.  The  net  receipts  for  1871  were  over 
25  millions  and  a half ; deducting  14  millions  and  a half 
interest  on  preferential  capital,  there  remains  11  millions 
balance,  or  5 per  cent,  on  ordinary  capital.  This  may 
be  taken  as  worth  20  years’  purchase,  supposing  there 
was  no  fluctuation,  or  224  millions  and  a half.  Allowing 
a rise  of  6 per  cent,  per  annum  in  value,  or  say  10  years’ 
purchase,  we  may  add  112  millions  and  a half.  To  this 
we  may  also  put  on  33  millions  and  a half  as  bonus  for 
compulsory  sale.  All  this  would  produce  a sum  of 
370  millions  and  a half.  This  money  would  be  raised  by 
a 3|  per  cent,  stock,  the  yearly  interest  of  which  would 
be  nearly  13  millions.  There  would  consequently  be  a 
loss  in  the  first  year  or  so,  but  then  the  rise  of  6 per  cent, 
per  annum  would  rapidly  come  in  to  cover  this,  and  in  a 
few  years  the  profit  would  not  only  cover  the  original 
loss,  but  would  bring  in  a large  and  growing  income. 
Such  is,  in  the  briefest  possible  space,  Mr.  Benson’s  pro- 
ject, the  figures  of  which  are  given  at  length  in  the 
Review.  The  results  do  not  greatly  differ  from  those 
arrived  at  by  Mr.  Biddulph  Martin,  after  a rather 
different  series  of  calculations. 

The  expected  advantages  of  the  scheme  are  now  pretty 
much  the  same  as  those  set  forth  in  Sir  Kowland  Hill’s 
report  in  1866: — • 

1.  Pecuniary  gain  to  the  State. 

2.  Gain  to  railway  proprietors  in  steadiness  and  security 
of  income. 

3.  Security  against  costly  Parliamentary  contests. 

4.  Eeduction  in  fares,  freights,  &c. 

5.  Greater  efficiency  in  management. 

6.  Increased  postal  facilities,  and  a cheap  parcels  de- 
livery. 


568  JOURNAL  OF  THE  SOCIETY  OF  ARTS,  June  6,  1873. 


Besides  a cost  (according  to  the  late  Mr.  Graves)  of  a 
reduction  of  25  per  cent,  on  working-  expenses. 

Such  are,  in  brief,  the  main  considerations  put  forward 
by  the  author  of  the  article.  The  conclusions  at  which 
he  arrives  may  best  he  given  in  his  own  words : — 

“ The  utter  disregard  of  all  law  and  system  under 
which  our  internal  communications  haveheen  constructed 
will  render  the  railways  of  England  a permanent  monu- 
ment of  the  ridiculous  and  disastrous  achievements  of 
‘ healthy  competition  ’ and  ‘ independent  enterprise  ’ 
embarked  in  hopeless  and  unequal  race  with  gigantic 
industrial  monopolies.  But  the  experience  of  the  past, 
no  less  than  the  manifest  tendencies  of  the  present,  may 
afford  us  a timely  warning  for  the  future  ; and  it  is  to  he 
hoped  that  w-e  have,  at  all  events,  learnt  the  futility  of 
all  attempts  to  manage  our  railway  companies  by  arming 
a subordinate  department  of  the  Government  with  powers 
to  scold  and  irritate  when  it  cannot  command,  and  to 
issue  orders  when  it  cannot  impose  penalties  on  disobedi- 
ence. We  have  tried  the  laissc-  fairc  policy,  and  it  has 
failed  ; we  have  tried  a meddl  some  policy  and  it  has 
failed  also.  We  have  now,  in  the  language  of  Captain 
Tyler,  to  meet  the  coming  day  when  all  the  railways, 
having  completed  their  several  systems,  may,  and 
probably  in  their  own  interests  will,  ‘ combine  together 
to  take  advantage  of  the  public.’  In  the  face  of  this 
contingency,  we  have  simply  to  make  our  choice  between 
two  alternatives,  either  ‘ to  let  the  State  manage  the  rail- 
ways, or  let  the  railways  manage  the  State.’  ” 


GENERAL  NOTES. 

-<> 


landed  property  producing  about  £600  a year,  and  there  is  a 
clause  in  the  deed  in  which  he  states  it  to  be  his  intention 
to  devote  by  his  will  additional  funds  for  the  use  of  the 
college. 

Scientific  Society  for  Buenos  Ayres.— A scientific 
society  has  recently  been  established  at  Buenos  Ayres,  with 
Mr.  A.  Luis  Huergo  fur  its  first  president.  According  to 
their  programme,  the  members  have  arranged  for  carrying 
out  several  branches  of  original  research. 

Silk  Growing.— Mrs.  Neill  had  another  meeting  at 
the  end  of  blarch  of  the  friends  and  supporters  of  her 
sericicultural  movement  in  Melbourne.  The  “grain”  im- 
ported from  M.  Roland’s  establishment  has  turned  out  well, 
and  several  have  obtained  first-class  cocoons  from  it.  Mr. 
C.  Brady  writes  from  the  Tweed  River,  New  South  Wales, 
reporting  that  he  has  also  successfully  raised  cocoons  from 
the  gram  brought  out  for  him  from  Europe  by  Mrs.  Neill. 
The  pursuit  of  silk-growing  has  already  been  taken  up  by 
a good  many  ladies,  and  the  movement  appears  to  have 
much  vitality.  From  Western  Australia  we  learn  that 
Governor  Weld  has  granted  one  hundred  acres  of  land  at 
King  George’s  Sound  to  a lady  who  proposes  to  carry  on 
silk-growing  there,  and  a bonus  of  £500  has  been  offered 
by  the  Government  of  Western  Australia  for  the  first  bale 
of  silk  exported  from  that  colony.  Some  of  the  sericicul- 
turists  in  South  Austi-alia  propose  to  send  here  one  of  their 
number,  a Mr.  Francis,  to  make  himself  acquainted  with 
Roland’s  system  as  introduced  by  Mrs.  Neill.  Near  Mel- 
bourne a very  advantageous  offer  of  a piece  of  land  at 
Brighton  has  been  made  to  the  Ladies’  Association  by  a 
lady  resident  of  that  suburb  ; it  is  proposed  to  grow  mul- 
berry trees  on  this  laud  for  the  supply  of  the  Melbourne 
district.  By  the  last  two  mails  orders  have  been  sent  to 
Fiance  for  large  supplies  of  seed  for  trees.  Mrs.  Neill  is 
endeavouring  to  effect  arrangements  for  using  Mr.  J.  Harri- 
son’s refrigerating  process  for  the  future  transport  of  silk- 
worm grain  between  Australia  and  Europe. — Journal  of 
Apxjlied  Science. 


South  Kensington  Museum. — The  late  Countess  of 
Waldegrave  has  bequeathed  to  the  South  Kensington 
Museum  three  silver-gilt  bells,  all  of  different  designs,  and 
of  historical  interest.  They  were  appended  to  the  canopies 
used  at  the  coronation  of  George  II.,  George  III.,  and 
George  IV.  These  canopies  were  borne  by  the  Barons  of 
the  Cinque  Ports,  in  accordance  with  an  immemorial  custom. 
The  first  husband  of  tbe  late  Lady  Waldegrave  (Mr.  Milward) 
was  one  of  the  Barons,  and  it  was  through  him  that  the  bells 
came  into  the  possession  of  the  testatrix. 

Scientific  Expedition  to  Paraguay. — Dr.  Leoni  Levi, 
the  Consul  General  for  Paraguay-,  is  arranging  a scientific 
commission,  to  inquire  into  the  resources  of  Paraguay.  The 
commission  is  to  consist  of  botanical,  agricultural,  geolo- 
gical, mineralogical,  and  geographical  surveyors.  It  is  under- 
stood that  the  Consul  General  has  in  view  to  appoint  a 
French  botanist,  of  great  reputation,  and  a Scotch  agricul- 
turist, but  has  made  no  arrangeiuent  for  the  geologist  and 
geographer.  Dr.  Levi  would  be  glad  to  give  information 
to  anybody  who  might  be  willing  to  offer  his  co-operation  in 
such  a scientific  expedition. 

Scientific  Education. — Sir  Josiah  Mason,  who  has 
.already  built  and  endowed  an  orphanage  at  Erdington,  near 
Birmingham,  at  a cost  of  more  than  a quarter  of  a million, 
has  now  arranged  to  erect  and  endow  a Scientific  College  in 
Birmingham,  on  which  will  probably  be  expended  at  least 
an  equal  amount.  All  the  arrangements  for  this  munificent 
gift  have  been  completed.  The  site  has  been  secured,  and 
the  deed  of  foundation  duly  enrolled  in  the  Court  of  Chan- 
cery. The  institution  is  to  be  called  “ Josiah  Mason’s  Col- 
lege for  the  study  of  Practical  Science.”  A preparatory 
school  may  be  added  to  the  college,  and  the  instruction  to 
be  given  is  strictly  confined  to  subjects  .specially  adapted  to 
tbe  “ practical,  mechanical,  and  artistic  requirements”  of 
the  Midland  district,  more  particularly-  the  boroughs  of  Kid- 
derminster and  Birmingham.  The  trustees  have  power  to 
include  mechanics  and  architecture  and  all  other  subjects 
necessary  to  carry  out  the  objects  of  the  founder.  The  site 
selected  for  the  college  is  in  Edraund-street.  It  is  in  the 
centre  of  the  town,  .and  close  to  the  Town  Hall,  the  Central 
Free  Libraries,  the  Midland  Institute,  the  new  Post-Office, 
.and  the  proposed  Corporation  buildings.  The  land  is  there- 
fore of  the  greatest  value,  and  the  founder  has  already-  laid 
out  upwards  of  £20,000  on  the  site.  He  has  also  conveyed 


NOTICES. 


SUBSCRIPTIONS. 

The  Lady-day  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenpoid,  Financial 
officer. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Social  Science  Association,  8.  Mr.  F.  W.  Lowndes,  on 
“Infanticide.” 

Royal  United  Service  Institute,  82.  Major  A.  Moncreiff, 

‘ ‘ Fm-ther  Observations  on  the  Moncreiff  System  of 
Mounting  Ordnance.” 

Society  of  Engineers,  Mr.  S.  Alfred  Varley,  “ Com- 
munication between  Passengers,  Guards,  and  Drivers 
in  Railway  Trains.” 

Geographical,  82. 

British  Architects,  8. 

Tues.  ...Photographic,  8. 

Wed.  ...Geologic,al,  8. 

Royal  Literary  Fund,  3. 

Rojal  Society  of  Literature,  4{. 

Archaeological  Association,  8. 

Thurs... Royal,  82. 

Antiquaries,  8h 
Royal  Society  Club,  6. 

Mathematical,  8. 

Fri SOCIETY  OF  ARTS,  18.  Special  Meeting.  W. 

Galt,  “ On  the  Purchase  of  the  Railways  by  the  State. 
Astronomical,  8. 

tiuekett,  8.  , , 

Architectural  Association,  7L  Mr,  F.  Chamhers,  Ihe 
Popular  Estimate  of  Architecture  ” 

Sat Roval  Botanic,  3J.  „ _ 

Trades  Guild  of  Learning  (at  the  House  of  the  Society 
op  Arts),  11  and  3.  Conference  for  the  purpose  of 
establishing  the  Guild. 
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All  ciimmunications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-sireet,  Adelfhi^  London,  W.C, 


ANNOUNCEMENTS  BY  THE  COTTNCTL. 


PUKCHASE  OF  KAILWAYS  BY  THE  STATE. 

A special  meeting  of  the  Society  will  take  place, 
by  order  of  the  CoimcU,  to-day  (Friday),  the  13th 
June,  at  12  o’clock,  when  a paper  will  be  read  by 
William  Galt,  Esq.,  “On  the  Purchase  of  the 
Railways  by  the  State.”  The  Right  Hon.  the 
Earl  of  Derby  will  preside. 


CONFERENCE. 

The  Twenty-second  Annual  Conference  between 
the  Council  of  the  Society  and  the  representatives 
of  Institutions  in  Union,  will  take  place  at  the 
Society’s  House,  on  Friday,  the  27th  June.  The 
chan- will  be  taken  at  12  o’clock,  by  Major-General 
F.  Eardlet-Wilmot,  R.A.,  F.R.S.,  Chairman  of 
Council. 

Secretaries  of  Institutions  and  Local  Boards  are 
requested  to  send,  immediately,  the  names  of  the 
Representatives  appointed  to  attend  the  Conference; 
and  early  notice  should  be  given  of  any  subjects 
which  Institutions  or  Local  Boards  may  desire 
their  representatives  to  introduce  to  the  notice  of 
the  Conference. 

CONVERSAZIONE. 

The  Society’s  Conversazione  will  be  held  at  the 
South  Kensington  Museum,  on  Friday  evening,  the 
27th  June.  Cards  are  now  in  course  of  issue. 


ESSAYS  FOR  THE  ENCOURAGEMENT  OF  THRIFT. 

Sir  Joseph  Whitworth  has  offered  prizes  of 
the  value  of  one  hundred  pounds,  to  be  obtained 
through  the  Society  of  Arts,  for  the  best  Essays 
on  the  ‘ ‘ Advantages  that  would  be  likely  to  arise  if 
railway  companies  and  limited  companies  gene- 
rally were  each  to  establish  a savings-bank  for  the 
working  classes  in  their  employ.”  With  this  offer 
he  has  transmitted  the  following  observations : — 

Observations. 

1.  Is  not  a good  rate  of  interest,  with  perfect 
security,  more  likely  to  promote  the  habit  of 
saving  than  any  other  plan  that  can  be  devised  ? 

2.  iSir  Joseph  Whitworth  suggests  that  the 
interest  to  be  paid  on  the  deposits  should  be  the 


I same  as  the  dividend,  with  a guarantee  that  it 
shall  not  be  less  than  4 per  cent. 

3.  By  paying  the  same  rate  of  interest  as  the 
dividend  earned,  there  is  a bond  of  union  estab- 
hshed  between  labour  and  capital. 

4.  An  Act  of  Parliament  might  make  the  depo- 
sits of  the  industrial  classes  the  first  charge  on  the 
estate. 

5.  The  proprietor  of  a private  establishment,. 
whose  profits  are  not  made  known,  might  under- 
take to  pay,  say  7 or  8 per  cent,  when  the  profits 
reached  that  amount  or  more,  the  proprietor  giving 
an  undertaking  to  pay  not  less  than  4 per  cent. 

6.  In  the  case  of  Agriculture,  each  county  might 
have  its  savings  bank  for  the  savings  of  both  men 
and  women  in  the  said  county,  and  the  interest  to 
be  paid  might  be  6 or  7 per  cent. 

7.  To  do  this  there  might  be  a rate  collected 
along  with  the  poor-rate,  to  be  called  the  interest 
or  industrial  rate. 

8.  As  this  rate  increased,  no  doubt  the  poor-rate 
would  diminish,  and  if  the  habit  of  saving  became 
general  among  the  labouring  classes,  there  would 
probably  be  great  gain  to  the  property-owning 
classes,  considering  the  great  variety  of  ways  in 
which  they  have  now  to  contribute  for  the  support 
of  the  unfortunate  who  now  make  no  provision  for 
themselves. 

9.  In  order  to  realise  what  might  be  the  pro- 
bable saving  to  those  who  encourage  the  savings- 
banks  thus  suggested.  Sir  Joseph  Whitworth  points 
to  the  list  of  charities,  also  institutions,  such  as  in- 
firmaries, hospitals,  union-houses,  prisons,  police, 
&c.,  &c. 

10.  In  any  establishment,  if  only  one-third  of 
those  employed  deposited  savings,  they  would 
have  immense  influence  over  the  other  two-thirds 
of  then-  fellow-workmen. 

1 1 . Men  who  spend  all  their  earnings  are  gene- 
rally reckless,  and  become  the  dupes  of  agitators  ; 
but  the  man  who  has  put  by  some  of  his  earnings 
^vill  be  likely  to  exercise  forethought,  and  'will 
not  be  led  away  by  others. 

12.  In  South  Wales  is  it  likely  there  wordd  have 
been  the  late  turn-out,  if  the  different  establish- 
ments had  each  had  such  a savings  bank  as  that 
proposed  ? 

13.  In  the  case  of  a man  or  woman  falling  into 
distress  from  causes  beyond  their  control,  what 
better  proof  could  be  given  that  they  were  de- 
serving of  sympathy  and  assistance  from  their 
friends,  than  the  fact  that  they  had  put  by  savings 
at  a time  when  they  were  able  to  do  so.  The  rule 
of  action  should  be  to  do  as  little  as  possible  for 
those  who  do  as  little  as  possible  for  themselves. 

14.  Some  of  the  points  to  be  considered  by  the 
essayists  A^dll  be  the  amount  to  which  the  savings 
shall  be  limited,  and  when  the  depositor  wishes  to 
withdraw  the  whole  or  any  part  of  the  sum  de- 
posited what  notice  shall  be  given. 

15.  The  co-operative  system  is  no  doubt  effect- 
ing much  good,  but  if  the  system  here  sketched 
out  were  adopted,  the  greatest  good,  in  the  shortest 
time  possible,  might  be  effected. 

The  principal  subjects  which  the  essayists  should 
consider  are  the  preceding. 

The  Council  have  accepted  this  offer,  and 
appointed  a Committee  to  arrange  the  details  for 
obtaining  the  essays. 
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PRIZES  AND  CERTIFICATES  AWARDED  TO  CANDIDATES. 


PRIZES. 

His  Royal  Highness  the  Prince  Consort’s  Prize  of  Twenty-Five  Guineas  to 

No.  1107 — Thomas  Richard  Clarke,  aged  21,  formerly  of  the  Salford  Working  Men’s  College,  and 
now  of  the  Birkbeck  Literary  and  Scientific  Institution,  accountant’s  clerk,  who  has  obtained 
the  following  First-class  Certificates  in  the  present  and  three  preceding  years  : — 

1870 —  Arithmetic — First-class  Certificate. 

„ Geography — First-class  Certificate,  -with  First  Prize,  and  Royal 

Geographical  Society’s  Prize. 

„ English  History — First-class  Certificate. 

1871 —  Metric  S3'stem — First-class  Certificate,  'with  First  Prize. 

1872 —  Book-keeping — First-class  Certificate,  with  First  Prize. 

,,  English  Language — First-class  Certificate. 

1873 —  Logic — First-class  Certificate,  with  Second  Prize. 

„ Political  Economy — First-class  Certificate,  with  Second  Prize. 


The  Council  Prize  (for  Female  Candidates)  op  Ten  Guineas 


Has  not  been  awarded  this  year,  as  no  candidate  qualified  to  receive  prizes  has  fulfilled  the 

required  conditions. 


f 1st  Prize 

£5 

To  No. 

Arithmetic ^ 

2nd  Prize  .... 

3 

( 1st  Prize 

6 

55 

Book-keeping  

2nd  Prize  .... 

3 

?5 

Females’  Prize 

L 

2 

5) 

1st  Prize 

5 

55 

Floriculture  

2nd  Prize  .... 

3 

55 

Fruit  and  Vegetable 

1st  Prize 

0 

55 

Cultui-e  

2nd  Prize  .... 

3 

55 

1 

( 1st  Prize 

5 

55 

Political  Economy . . 

2nd  Prize  .... 

3 

55 

f 1st  Prize 

5 

55 

English  History  . . - 

2nd  Prize  .... 

3 

55 

1st  Prize 

6 

English  Language . . 

2nd  Prize  .... 

3 

55 

''  1st  Prize 

5 

55 

Logic  

2nd  Prize  .... 

3 

55 

910 — James  Owen,  26,  Pembroke  Dock  Mechanics’  Institu- 
tion, shipwright 

242 — Abner  W.  Brown,  29,  Aldershot  and  Farnham  Dis- 
trict Board,  sergeant 

No  Prize  for  Females  awarded* 

927 — William  Wing,  19,  Rotherham  Literary  and 

Mechanics’  Institution,  clerk 

1001 — Joseph  J.  Edwards,  23,  Swindon  Mechanics’  Institu- 
tion, clerk 

111.5 — Julia  Lawrence,  19,  Birkbeck  Literary  and  Scientific 
Institution  (no  occupation  stated) 

731 — William  Falconer,  22,  St.  Stephen’s  Evening  School 
Westminster,  gardener 

605 — James  M.  Smith,  25,  Hull  Young  People’s  Christian 
and  Literarj’  Institute,  gardener 
505 — James  M.  Smith,  25,  Hull  Y^oung  People’s  Christian 
and  Literary  Institute,  gardener 
731 — William  Falconer,  22,  St.  Stephen’s  Evening  School, 
Westminster,  gardener 

1097 — Jeannette  G.  Wilkinson,  29,  Birkbeck  Literary  and 
Scientific  Institution,  upholstress 
1107 — Thomas  R.  Clarke,  21,  Birkbeck  Literary  and  Scientific 
Institution,  accountants’  clerk 

1157 — William  H.  Wright,  18,  Birkbeck  Literary  and 
Scientific  Institution,  clerk 

235 — Percival  Waugh,  18,  Edinburgh  Watt  Institution, 
clerk 

No  Prize  for  Females  awarded* 

681 — Henry  Beer,  22,  City  of  London  College,  clerk 
602 — William  D.  Fish,  20,  City  of  London  College, 
clerk 

No  Prize  for  Females  awarded* 

855 — Alexander  Gibson,  19,  Manchester  Mechanics’  Insti- 
tution, draughtsman 

1107 — Thomas  R.  Clarke,  21,  Birkbeck  Literary  and  Scientific 
Institution,  accountants’  clerk 


No  Female  Candidate  qualified  to  receive  Prizes  obtained  a First-class  Certificate  in  this  subject. 
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r 1st  Prize. 

French  - 

2nd  Prize 

.... 

Females’ 

Prize 

. 

[■  1st  Prize. 

German -j 

2nd  Prize 

.... 

1st  Prize. 

Italian 

1st  Prize. 

Spanish  

2nd  Prize 

1st  Prize. 

Theory  of  Music  . . 

2nd  Prize 

and 

Females’ 

Prize 

The  Prizes  offered  by  Mrs.  Harr] 

Third  Prize  of 

£2  to  No. 

862* 

Prize  of  Books  value  £1  ,, 

602 

99  99 

855 

99 

99  99 

1166 

£5 

3 

2 

5 

3 


To  No.  706 — Frank  G.  'Whiteman,  29,  Royal  Polytechnic  Institu* 
tion,  clerk 

,,  1153 — Richard  'W.  Bennett,  20,  Birkbeck  Literary  and 

Scientific  Institution,  clerk 

„ 1120 — Francesca  E.  Arundale,  25,  Birkbeck  Literary  and 

Scientific  Institution  (no  occupation  stated) 

,,  499 — John  Martin,  25,  Hull  Young  People’s  Christian  and 

Literary  Institute,  clerk 

,,  1188 — John  Taylor,  17,  Leeds  Young  Men’s  Christian  As- 

sociation, apprentice 
Yo  Prize  for  Females  awarded^ 

,,  718 — Robert  W.  Wilkins,  28,  Royal  Polytechnic  Institu- 

tion, clerk 

No  Second  Prize  awarded^ 

No  Prize  for  Females  awarded-^ 

„ 102 — Edward  Edmonds,  22,  Birmingham  and  Midland  Insti- 

tute, clerk 

,,  330 — Henry  Hill,  18,  Glasgow  Athenaeum,  clerk 

,,  1158 — George  F.  Crawte,  31,  Birkbeck  Literary  and  Scientific 

Institution,  clerk 

191 — Fanny  Ollis,  17,Devonport  Mechanics’  Institution  (no 
occupation  stated) 


} ” 


-Henry  Vosper,  22,  Manchester  Mechanics’  Institution,  buyer 
-William  D.  Fish,  20,  City  of  London  College,  in  Civil  Service 


Civil  Service  writer 


The  Prizes  offered  by  the  Council  for  Writing  from  Dictation  have  been  awarded  as  follows  : — 

1st  Prize  of  £3  to  No.  1149 — John  R.  Smith,  28,  Birkbeck  Literary  and  Scientific  Institution, 

Civil  Service  writer 

2nd  „ 2 „ 235 — Percival  Waugh,  18,  Edinburgh  Watt  Institute,  clerk 

3rd  „ 1 ,,  664 — George  Smith,  18,  City  of  London  College,  clerk 


The  Prizes  offered  by  the  Council  for  Writing  and  Manuscript  Printing  have  been  awarded  as 

follows : — 

1st  Prize  of  £3  to  No.  1149 — John  R.  Smith,  28,  Birkbeck  Literary  and  Scientific  Institution,  Civil 

Service  writer 

2nd  ,,  2 „ 141 — Wheater  Smith,  20,  Bradford  Mechanics’ Institution,  surveyor 

3rd  ,,  1 ,,  621 — Frederic  A.  Huntley,  18,  City  of  London  College,  engineer’s  draughtsman 


The  Prizes  offered  by  the  Council  for  the  four  best  specimens  of  Handwriting,  as  shown  in  any  of 
the  Papers  worked  in  any  subject,  have  been  awarded  as  follows  ; — 

1st  Prize  of  £5  to  No.  664 — George  Smith,  18,  City  of  London  College,  clerk 

2nd  ,,  3 „ 1157 — William  H.  Wright,  18,  Birkbeck  Literary  and  Scientific  Institution,  clerk 

3rd  „ 2 ,,  615— Arthur  Hill,  19,  City  of  London  College,  clerk 

4th  ,,  1 ,,  681 — John  J.  Wootton,  19,  City  of  London  College,  clerk 


VIVA-VCCE  EXAMINATION  IN  MODEEN  LANGUAGES. 


The  viv^-voce  examination  in  Modern  Languages,  as  proposed  in  the  memorandum  furnished  by 
Mr.  Hyde  Clarke,  Member  of  the  Council,  has  been  held  this  year,  at  two  Institutions,  the  subject 
taken  being  French,  and  the  Examiners  report  the  results  as  follows  ; — 

No.  554 — Thomas  Marson,  21,  Lichfield  Working  Men’s  Association,  gardener,  “very  good.’’ 

„ 813— Margaret  S.  Rorke,  17,  Manchester  Mechanics’  Institution,  no  occupation  stated,  “ very  good.” 
„ 801 — John  Wardle,  21,  Manchester  Mechanics’  Institution,  clerk,  “very  good.” 

„ 824 — George  Nelson,  24,  Manchester  Mechanics’  Institution,  warehouseman,  “ good.” 

„ 861*-William  Mitchell,  27,  Manchester  Mechanics’  Institution,  traveller,  “good.” 


+ No  Female  Candidate  qualified  to  receive  Prizes  obtained  a First-class  Certificate  in  this  subject, 
t No  other  First-class  Certificates  were  given  in  this  subject. 
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CERTIFICATES. 

The  following  is  an  Alphabetical  List  of  the  Candi- 
dates who  have  obtained  Certificates. 

The  number  following  the  name  gives  the  age  of  the 
Candidate. 

(1st)  after  a subject  signifies  a First-class  Certificate. 
(2d)  ,,  „ Second-class  ,, 

(3d)  „ ,,  Third-class  ,, 

The  occupations  stated  are  either  present  or  proposed. 


5 — Abel,  John,  26,  Aberdeen  M.I.,  clerk — Eng.  Lang. 
(3d) 

577 — Abell,  Thomas  K.,  19,  City  of  London  Coll.,  clerk 
— Bkpg.  (3d) 

412 —  Ackroyd,  Herbert,  21,  Halifax  W.M.  Coll.,  clerk 

■ — Bkpg.  (2d) 

51 — Adamson,  William,  31,  Arbroath  Local  Board, 
mechanic — Th.  of  Music.  (2d) 

1216 — Adcock,  George,  25,  Leicester  W.M.  Coll.,  baker 
• — Eng.  Lang.  (1st) 

413 —  Ainley,  William  H.,  19,  Halifax  W.M.  Coll., 

draper — Bkpg.  (2d) 

400 — Aitchison,  John  G.,  19,  Glasgow  M.I.,  measurer’s 
assistant — Arith.  (2d) 

234 — Aitken,  Thomas,  17,  Edinburgh  Watt  Inst.,  civil 
engineer — Arith.  (3d) 

1132 — Aldridge,  Louisa  B.,  23,  Birkbeck  Lit.  and  Sci. 

Inst,  (no  occupation  stated) — French  (3d) 

579 — Alexander,  William  M.,  33,  City  of  London  Coll., 
architect’s  assistant — Bkpg.  (1st) 

96 —  Allen,  William,  23,  Birmingham  and  Mid.  Inst., 

clerk — Eng.  Lang.  (3d) 

1166 — Allingham,  William,  22,  Birkbeck  Lit.  and  Sci. 

Inst.,  civil  service  writer — Logic  (3d) ; Pol. 
Econ.  (1st),  with  a prize  of  books  to  the  value 
of  £1 

460 —  Allison,  John  B.,  21,  Hull  Ch.  Inst.,  clerk — Bkpg. 

(1st)  ; Eng.  Hist.  (2d) 

461 —  Allison,  William,  17,  Hull  Ch.  Inst.,  clerk — Bkpg. 

(1st) 

148 — Amos,  Henry  W.,  26,  Bromley  (Kent)  Lit.  Inst., 
clerk — Bkpg.  (1st) 

1170 — Anderson,  Ernest  M.,  18,  Birkbeck  Lit.  and  Sci. 
Inst.,  law  stationer — French  (3d) 

344 — Anderson,  John  M.,  17,  Glasgow  Ath.,  clerk — 
German  (2nd)  ; French  (3d) 

349 — Anderson,  Thomas,  17,  Glasgow  Ath.,  clerk — 
French  (3d) 

779 — Anderton,  Thomas,  20,  Manchester  M.I.,  tin-plate 
worker — Bkpg.  (1st) 

1219 — Andrew,  Noah,  19,  Leicester  W.M.  Coll.,  clerk — 
Bkpg.  (3d) 

1205*-Andrews,  Richard,  31,  Leeds  Young  Men’s  Chr. 
Assoc.,  clerk — Bkpg.  (3d) 

97 —  Anslow,  Anna,  27,  Ilirmingham  and  Mid.  Inst., 

teacher — French  (3d) 

172 — Armstrong,  John,  23,  Carlisle  M.I.,  engineers’ 
clerk — Logic  (2d)  ; Eng.  Lang.  (2d) 

165 — Armstrong,  Joseph,  20,  Carlisle  M.  I.,  (no  occupa- 
tion)— Arith.  (2d) 

69 — Armstrong,  Thomas  S.  19,  Ashford  M.I.,  railwaj’ 
accountant’s  clerk — Eng. Hist.  (3d);  Bkpg.  (1st) 
1120 — Arundale,  Francesca  E.,  25,  Birkbeck  Lit.  and 
Sci.  Inst,  (no  occupation  stated] — French  (1st), 
with  the  prize  of  £2  for  females  ; Arith.  (3d) 

83 — Ashford,  John  T.,  16,  Bacup  M.I.,  pupil  teacher 
. — Arith.  (3d) 

236 — Ashton,  John,  28,  Edinburgh  Watt  Inst.,  gold- 
smith— Th.  of  Music  (2d) 

930 — Ashworth,  George,  16,  falford  W.M.  Coll.,  clerk 
— Arith.  (3d) 

86 — Ashworth,  James,  16,  Bacup  M.I.,  pupil  teacher 
. — Arith.  (1st);  Eng.  Lang.  (3d) 

660 — Atkinson,  Robert  H.,  20,  Liverpool  Inst.,  clerk — 
Arith.  (1st);  Eng.  Lang.  (2d) 


580 — Austin,  Harry  K.,  16,  City  of  London  Coll.,  clerk 
— Arith.  (3d) 

533 — Aylward,  Walter  C.,  17,  Ipswich  W.M.  Coll., 
shoemaker — Bkpg.  (2d) 

1144 — Bacon,  Augustus  C.,  19,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Arith.  (2d) ; Bkpg.  (2d) 

716 — Bailey,  Frederick  G.,  19,  Royal  Polytechnic  Inst., 
stationer — Bkpg.  (2d) 

71 — Bailey,  George,  17,  Ashford  M.I.,  railway  account- 
ants’ clerk — Arith.  (2d)  ; Bkpg.  (1st) 

562 — Bain,  David,  24,  Liverpool  Inst.,  teacher — Arith. 
(3d)  ; Eng.  Lang.  (1st) 

296 — Baird,  Charles  J.,  20,  Glasgow  Ath.,  clerk — Bkpg. 
(3d) 

1129 — Baker,  Amy  F.,  18,  Birkbeck  Lit.  and  Sci.  Inst., 
governess — French  (3d) 

745 — Baker,  Henry,  20,  St.  Stephens’  Evg.  School, 
Westminster,  clerk — Eng.  Lang.  (2d);  Arith. 
(2d) 

735 — Baker,  James,  19,  St.  Stephens’ Evg.  Sch.,  West- 
minster, paper-hanger — Arith.  (3d) 

257 — Bald,  Claud,  19,  Glasgow  Anderson.  Univ.  Pop. 
Evg.  Classes,  engine  fitter — Th.  of  Music  (2d) 

98 — Ball,  George  E.,  18,  Birmingham  and  Mid.  Inst., 
pupil  teacher — Arith.  (2d) 

1203 — Barraclough,  Henry,  16,  Leeds  Young  Men’s 
Chr.  Assoc.,  pupil  teacher — French  (3d) 

982 — Barratt,  William,  24,  Stockport  Sund.  Sch.  Imp. 

Soc.,  warehouseman — Arith.  (3d) 

976 — Barrett,  John,  26,  Stockport  M.  I.,  warehouseman, 
— Arith  (3d) ; Bkpg.  (3d) 

556 — Barrow,  James  H.  M.,  25,  Liverpool  Inst., 
teacher — Logic  (1st) 

836 — Barry,  John,  16,  Manchester  M.I.,  clerk — 
Bkpg.  (2d) 

798 — Barry,  Thomas,  20,  Manchester  M.I.,  clerk — 
French  (1st) 

1031 — Bartle,  Harry,  17,  Wakefield  M.I.,  clerk — Arith. 
(3d)  ; Bkpg.  (1st) 

1119 — Bartlett,  Edwin  H.,  22,  Birkbeck  Lit.  and  Sci. 
Inst.,  traveller. — French  (3d) 

865 — Baxter,  John,  17,  Mossley  M.I.,  tailor — Eng. 
Lang.  (2d) 

984 — Baxter,  "rhomas,  17,  Stockport  Sund.  Sch.  Imp. 

Soc,,  tin  plate  worker — Arith.  (3d) 

452 — Beaumont,  Thomas  S.,  18,  Huddersfield  M.I., 
wool  sorter — German  (2d) 

552 — Beaumont,  William,  26,  Leeds  Ch.  Inst.,  at- 
torney’s clerk — Bkpg.  (1st) 

854 — Beckett,  George  E.,  21,  Manchester  M.I.,  clerk — 
Arith.  (3d) ; Bkpg.  (1st) 

581 —  Beer,  Henry,  22,  City  of  London  Coll.,  clerk — 

Logic  (1st) ; Pol.  Boon.  (1st) ; Eng.  Lang.  (1st), 
with  the  first  prize  of  £5. 

582 —  Beken,  Amos,  20,  City  of  London  CoU.,  clerk — 

French  (3d) 

1059 — Bell,  John  F.,  16,  York  Inst.,  clerk — Arith.  (1st) 
1185 — Bell,  Thomas  W.,  20,  Leeds  Young  Men’s  Chr. 

Assoc.,  salesman — Eng.  Lang.  (3d) 

925 — Bell,  William,  23,  Richmond  Parochial  Library, 
gardener — Floriculture  (2d)  ; Fruit  and  Veg. 
Cult.  (2d) 

258 — Bell,  William  B.,  23,  Glasgow  Anderson.  TJniv. 
Pop.  Evg.  Classes,  warehouseman  — Th.  of 
Music  (2d) 

973— Bennett,  Harry,  16,  Stockport  M.I.,  hatter — 
Bkpg.  (3d) 

74 — Bennett,  Henry  J.,  17,  Ashford  M.I.,  fitter 
apprentice — Arith.  (2d) 

1153 — Bennett,  Richard  W.,  20,  Birkbeck  Lit.  and  Sci. 

Inst.,  clerk  — Arith.  (1st)  ; German  (3d)  ; 
French  (1st),  with  the  second  prize  of  £3  ; Eng. 
Lang.  (2d) 

906 — Bettany,  Caroline,  17,  Penzance  (no  occupation) 
Arith.  (2d) ; Th.  of  Music  (3d) ; French  (3d)  ; 
Eng.  Lang.  (3d) 
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695 — Beynon,  Eichard,  23,  Eoyal  Polytechnic  Inst., 
draper — Arith.  (3d) ; Eng.  Lang.  (3d) 

583 — Biden,  Lewis  M.,  16,  City  of  London  Coll., 
lawyer — Arith.  (1st) ; French  (3d) 

259 — Bilsland,  Thomas,  23,  Glasgow  Anderson.  IJniv. 
Pop.  Evg.  Classes,  lithographic  printer — Th.  of 
Music  (3d) 

571— Birch,  James  A.,  25,  Liverpool  Inst.,  clerk — 
Bkpg.  (2d) 

530 — Bixhy,  Josiah  W.,  17,  Ipswich  W.  M.  Coll.,  time- 
keeper— Bkpg.  (2d) 

22 — -Biackhall,  Alexander,  16,  Aberdeen  M.I.,  clerk — 
Eng.  Lang.  (3d) 

375 — Blacklock,  John,  24,  Glasgow  M.I.,  flesher — 
Bkpg.  (1st) 

1202 — Blake,  George,  24,  Leeds  Young  Men.  Chr. 
Assoc.,  in  woollen  warehouse — Bkpg.  (3d) 

1208 — Blake,  George,  19,  Bow  and  Bromley  Inst., 
clerk — Bkpg.  (3d) 

1965 — Bland,  Erank,  17,  York  Inst.,  articled  teacher — 
Bkpg.  (3d) 

158 — Blaylock,  Eobert,  20,  Carlisle  M.  I.,  clerk — 
Arith.  (2d) 

188 — Blocksidge,  William  H.,  17,  Dudley  M.I.,  short- 
hand writer — Arith.  (3d) 

991 — Bond,  John,  21,  Stockport  Sund.  Sch.  Imp.  Soc., 
warehouseman — Arith.  (3d) 

523 — Bone,  Ernest  E.,  17,  Hyde  M.I.,  articled  clerk — 
Arith.  (3d)  ; Eng.  Lang.  (3d) 

932 — Bonsall,  Eleanor,  26,  Salford  W.M.  Coll.,  music- 
teacher — Arith.  (2d) 

772 — Booth,  James,  19,  Manchester  M. I.,  clerk — Arith. 
(1st) ; Pol.  Econ.  (3d) 

888 —  Boothby,  John,  16,  Oldham  Lyceum,  engineers’ 

apprentice — Arith.  (3d) 

889 —  Boothby,  William,  19,  Oldham  Lyceum,  sur- 

veyors’ apprentice — Arith.  (3d);  Th.  of  Music 
(3d)  ; Eng.  Lang.  (3d) 

325 — Borland,  John  G.,  20,  Glasgow  Ath.,  clerk — 
French  (3d) 

707 — Bourne,  Frederick,  21,  Eoyal  Polytechnic  Inst., 
clerk — Bkpg.  (2d) 

33 — Bow,  George,  16,  Aberdeen  M.I.,  clerk — Eng. 
Lang.  (3d) 

563 — Bowe,  Frederick,  17,  Liverpool  Inst.,  clerk — 
Bkpg.  (3d) 

1 — Bowie,  William,  18,  Aberdeen  M.I.,  granite  letter- 
cutter — Eng.  Lang.  (2d) 

846 — Bowman,  Henry  J.,  21,  Slanchester  M.I.,  sales- 
man— Bkpg.  (1st) 

175 — Bowman,  John,  20,  Carlisle  M.I.,  book-keeper — 
Arith.  (3d) 

848 — Bowman,  William  J.,  16,  Manchester  M.I.,  ware- 
houseman— Bkpg.  (1st) 

819 — Bradley,  John,  23,  Manchester  M.I.,  warehouse- 
man— Eng.  Hist.  (2d). 

761 — Bradshaw,  James,  20,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

900 — Brady,  Edward  G.,  16,  Parsonstown  Young 
Men’s  Chr.  Assoc.,  clerk — Eng.  Hist.  (2d) 

480 — Braimbridge,  Edward  D.,  19,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  boot  and  shoe  dealer — Eng. 
Lang.  (2d) 

840 — Bramwell,  Eobert,  19,  Manchester  M.I.,  clerk — 
Bpkg.  (1st) 

1092 — Bray,  William  H.,  18,  Birkbeck  Lit.  and  Sci.Inst., 
clerk — Arith.  (3d) 

415 — Brear,  Thomas,  17,  Halifax  W.  M.  Coll.,  ware- 
houseman— Arith.  (2d) ; Bkpg.  (3d) 

129 — Briggs,  Walter,  26,  Blackburn  ISei.  Sch.,  leather- 
cutter — Arith.  (1st) 

733 — Bristol,  Joseph  H.,  16,  St.  Stephen’s  Evg.  Sch., 
Westminster,  clerk — Arith.  (3d) 

517 — Broadhead,  Charles  K.,  20,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  clerk — Bkpg.  (2d) 

177 — Broekbank,  John,  20,  Carlisle  M.I.,  architectural 
draughtsman — Eng.  Lang.  (2d) 


294 — Brodie,  Neil,  25,  Glasgow  Ath.,  teacher — French 
(3d) 

790 — Brodrick,  Thomas,  17,  Manchester  M.I.,  book- 
keeper— Arith.  (1st) 

1077 — Brookes,  John,  18,  Bolton  M.I.,  clerk — Arith. 
(1st) 

752 — Brooks,  Francis  T.,  21,  Tonic-sol-fa  Teacher’s 
Assoc.,  teacher  of  singing — Th.  of  Music  (3d) 
868 — Brooks,  John  H.,  18,  Mossley  M.I.,  clerk — Arith. 
(3d) ; Eng.  Lang.  (2d) 

936 — Brooks,  Joshua,  17,  Salford  W.M.  Coll,  mechani- 
cal draughtsman — Arith.  (2d) 

242 — Brown,  Abner  W.,  29,  Aldershot,  sergeant — Arith. 

(1st)  with  the  second  prize  of  £3  ; Bkpg.  (2d) 
693 — Brown,  Annie  0.,  30,  Eoyal  Polytechnic  Inst., 
teacher — German  (2d) 

441— Brown,  George  E.,  16,  Hertford  Lit.  and  Sci. 

Inst.,  pupil  teacher — Arith.  (2d) 

1023 — Brown,  George  W.,  19,  Wakefield  M.I.,  coach- 
maker — Arith.  (3d) 

1000 — Brown,  James,  30,  Swindon  M.I.,  clerk — Th.  of 
Music  (2d) 

931 — Brown,  James  B.,  16,  Salford  W.  M.  Coll.,  pupil 
teacher — Arith.  (3d) 

1123 —  Brown,  John,  19,  Birkbeck  Lit.  and  Sci.  Inst., 

warehouseman — French  (3d) 

585 —  Brown,  Patrick,  20,  City  of  London  Coll.,  clerk — 

French  (2d) 

151 — Broxup,  James,  31,  Burnley  M.I.,  mechanic — 
German  (2d) 

1124 —  Bruce,  Frank,  21,  Birkbeck  Lit.  and  Sci.  Inst., 

clerk  — French  (3d) 

458 — Bruce,  William,  24,  Hull  Ch.  Inst.,  clerk — Bkpg. 
(1st)  ; Eng.  Hist.  (2d) 

260 — Buchanan,  James,  20,  Glasgow  Anderson.  IJniv 
Pop.  Evg.  Classes,  clerk — Th.  of  Music  (2d) 

373  —Buchanan,  John,  16,  Glasgow  M.I.,  clerk — Arith. 
(2d) ; Bkpg.  (2d) 

309 — Buchanan,  Walter,  16,  Glasgow  Ath.,  clerk — 
Spanish  (3d) 

903 — Budds,  Benjamin,  17,  Parsonstown  Young  Men’s 
Chr.  Assoc.,  clerk — Arith.  (3d) 

1137 — Billow,  Charles  B.,  20,  Birkbeck  Lit.  and  Sci. 
Inst.,  stamper — Eng.  Lang.  (3d) 

586 —  Burke,  Charles,  23,  City  of  London  Coll.,  clerk — 

German  (2d) 

587 —  Burnett,  David,  22,  City  of  London  Coll.,  surveyor 

— Pol.  Econ.  (2d) 

368 — Burnside  James,  22,  Glasgow  M.I.,  warehouse- 
man— Bkpg.  (2d) 

588 —  Burt,  Charles  F.,  18,  City  of  London  Coll.,  clerk 

— French  (2d) 

850 — Bushell,  Patrick,  24,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

589 —  Butler,  James,  18,  City  of  London  Coll.,  chrono- 

meter maker’s  assistant — Arith.  (2d) ; French 
(3d) 

590 —  Butler,  Joseph,  20,  City  of  London  Coll.,  engineer 

Arith.  (1st) ; French  (3d) 

30 — Calder,  David,  19,  Aberdeen  M.I.,  clerk — Eng. 
Lang.  (2d) 

487 —  Calvard,  Benjamin,  21,  Hull  Young  People’s 

Chr.  and  Lit.  Inst.,  engine-fitter — Arith.  (3d) 

488 —  Calvard,  Irederiek,  17,  Hull  Young  People’s 

Chr.  and  Lit.  Inst.,  engine-fitter — Arith.  (3d) 
923 — Cameron,  John,  23,  Eichmond  Parochial  Library, 
gardener — Floriculture  (1st);  Fruit  and  Veg. 
Culture  (2d) 

885 — Capsey,  Thomas,  16,  Oldham  Lyceum,  book- 
keeper— Arith.  (2d) 

892 — Carewell,  Allan  B.,  22,  Paisley  Artisans’  Inst., 
bookbinder — French  (2d) 

293— Carmichael,  Eobert  E.,  20,  Glasgow  Ath.,  ware- 
houseman— Eng.  Lang.  (2d) 

591 —  Carpenter,  George,  28,  City  of  London  Coll., 

clerk — Bkpg.  (1st) 
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261 — CaiToll,  Henry  A.,  21,  Glasgow  Anderson.  Pop. 

Evg.  Classes,  pattern-maker— (Arith.  (2d) 

157 — Carruthers,  George,  19,  Carlisle  M.I.  (no  occupa- 
tion)— Arith.  (3d) 

152 — Castkhow,  Frederick  J.,  19,  Carlisle  M.I.,  iron- 
monger— Arith.  (3d) 

886 — Chadwick,  John,  17,  Oldham  Lyceum,  pawn- 
brokers’ apprentice^ — Eng.  Lang.  (3d) 

207 — Chalmers,  Ttobert,  25,  Dundee  Young  Men’s  Chr. 

Assoc.,  mechanic — Arith.  (1st) 

200 — Chalmers,  William,  19,  Dundee  Young  Men’s 
Chr.  Assoc.,  clerk — German  (2d) 

1112 — Chaloner,  Arthur  B.,  20,  Birkbeck  Lit.  and  Sci. 

Inst.,  civil  service  writer — Arith.  (3d)  ; Eng. 
Hist.  (3d)  ; Bkpg.  (2d) 

1055 — Chaloner,  Eobert  P.,  17,  York  Inst.,  clerk — 
Arith.  (1st) ; Th.  of  Music  (2d) 

444 — Chapman,  Alice  M.,  17,  Hertford  Lit.  and  Sci. 
Inst., pupil  teacher — Arith.  ( 3d) ; Eng.  Lang.  (3d) 
1126 — Chapman,  Annie,  36,  Birkbeck  Lit.  and  Sci.  Inst., 
governess — English  Hist.  (2d) 

1159 — Chatterley,  Eobert  J.,  26,  Birkbeck  Lit.  and  Sci. 
Inst.,  warehouseman — Eng.  Hist.  (3d) 

316 — Chisholm,  James,  22,  Glasgow  Ath.,  clerk — Ger- 
man (2d) ; French  (2d) 

1179 — Chisholm,  James,  27,  Birkbeck  Lit.  and  Sci. 
Inst.,  actuary — Pol.  Econ.  (2d) 

192 — Churchward,  Edwin,  16,  Devonport  M.I.  (no 
occupation  stated) — Arith.  (2d) 

592— Clark,  Frederic,  31,  City  of  London  Coll,,  in  civil 
service — Bkpg,  (1st) 

906 — Clarke,  Arthur  D.,  18,  Pembroke  Dock  M.I., 
clerk — Arith.  (2d) 

246 — Clarke,  David  J.,  17,  Aldenshot  (no  occupation) — 
Arith.  (1st)  ; Eng.  Hist.  (3d) 

154 — Clarke,  Eobert,  16’  CarlisleM.I.,  clerk — Arith.  (1st) 
1107 — Clarke,  Thomas  E.,  21,  Birkbeck  Lit.  and  Sci. 

Inst.,  clerk — Logic  (1st)  ; Pol.  Econ.  (1st),  with 
the  second  prize  of  £3  in  each  subject ; and  the 
Prince  Consort’s  prize  of  25  guineas. 

389 — Clews,  Eobert,  19,  Glasgow  M.I.,  clerk — Eng. 
Lang.  (2nd) 

515 — Close,  John,  16,  Hull  Young  People’s  Chr,  and 
Lit.  Inst.,  clerk — Bkpg.  (3d) 

417 — Close,  Thomas,  17,  Halifax  W.M.  Coll.,  assistant 
overlooker — Bkpg.  (3d) 

594 —  Closs,  Samuel,  24,  City  of  London  Coll.,  clerk — 

Bkpg.  (1st) 

977 — Clough,  James,  18,  Stockport  M.I.,  roller  coverer 
—Bkpg.  (3d) 

794 — Coe,  Samuel,  26,  Manchester  M.I.,  spinner — Arith. 
(3d) 

183 — Cole,  George  W.,  16,  Crewe  M.I.,  apprentice  fitter 
— Arith.  (3d) 

940 — Collinge,  Harriett,  18,  Salford  W.M.  Coll.,  pupil 
teacher — Arith.  (2d) 

1167 — Collins,  John  W.,  21,  Birkbeck  Lit.  and  Sci.  Inst., 
law  clerk — Th.  of  Music  (1st) 

482 — Collinson,  Barron,  19,  Hull  Young  People’s  Chr. 

and  Lit.  Inst.,  clerk — Eng.  Lang.  (3d) 

456 — Collison,  Eobert,  32,  Hull  Ch.  Inst.,  assistant 
overseer — Bkpg.  (1st) 

595 —  Connor,  Joseph  ,T.,  19,  City  of  London  Coll., 

clerk — Arith.  (2d) 

729 — Conolly,  Hugh  F.,  17,  St.  Stephen’s  Evg.  Sch.. 
Westminster,  pupil  teacher — Arith.  (3d)  ; Eng. 
Hist.  (3d)  ; Eng.  Lang.  (3il) 

549 — Cooper,  Alfred,  26,  Leeds  Ch.  Inst.,  cashier — 
Bkpg.  (1st) 

301 — Cooper.  Francis  W.,  18,  Glasgow  Ath.,  clerk — 
Arith.  (2d)  ; French  (3d) 

561 — Cooper,  Herbert,  18,  Liverpool  Inst.,  clerk — Th. 
of  Music  (2d) 

532 — Cooper,  William  G.,  17,  Ipswich  W.M.  Coll., 
clerk — Bkpg.  (3d) 

379 — Corbet,  Eobert,  22,  Glasgow  M.I.,  clerk — Bkpg. 
(1st) 


683 — Cosier,  Elizabeth,  30,  Eoyal  Polytechnic  Inst,  (no 
occupation) — German  (2d) 

682— Cosier,  Jane,  20,  Eoyal  Polytechnic  Inst,  (no 
occupation) — French  (3d) 

542 — Coston,  William  E.  N.,  16,  King’s  Lynn  Ath., 
clerk — Bkpg.  (3d) 

525 — Cotton,  John  A.,  20,  Ipswich  W.M.  Coll.,  clerk — 
French  (3d) 

881 — Cowan,  Bernard,  24,  Newcastle-on-Tyne  Ch.  Inst., 
gardener — Floriculture  (2d)  ; Fruit  and  Veg. 
Culture  (2d) 

876 — Cowell,  Charles,  24,  Newcastle-on-Tyne  Ch.  Inst., 
clerk — Arith.  (2d) ; Bkpg.  (1st) 

760 — Cowle,  Margaret,  26,  Manchester  M.I.,  school- 
mistress— French  (3d) 

1130 — Crabtree,  Jean,  28,  Birkbeck  Lit.  and  Sci.  Inst., 
teacher — French  (3d) 

91 — Crabtree,  William,  16,  Baeup  M.I.,  weaver — 
Arith.  (3d) 

935 — Craig,  Eobert  H.,  21,  Salford  W.M.  Coll.,  book- 
keeper— Arith.  (1st) 

418 —  Craven,  Walter,  21,  Halifax  W.M.  Coll.,  wool- 

sorter — Bkpg.  (2d) 

596 —  Crawley,  William,  26,  City  of  London  Coll., 

articled  clerk — French  (1st) 

1158 — Crawte,  George  F.,  31,  Birkbeck  Lit.  and  Sci. 

Inst.,  clerk — Th.  of  Music  (1st),  with  the  fl.rst 
prize  of  £5 

708 — Crocker,  Charles  J.,  19,  Eoyal  Polytechnic  Inst., 
pupil  teacher — Eng.  Hist.  (3d) ; Eng.  Lang.  (2d) 
196 — Cross,  Bessie,  19,  Devonport  M.I.  (no  occupation 
stated) — Th.  of  Music  (1st) 

1138 — Crossingham,  Thomas  E.,  22,  Birkbeck  Lit.  and 
Sci.  Inst.,  carpet  salesman — Arith.  (1st) 

937 — Crossley,  Thomas,  16,  Salford  W.M.  Coll.,  librarian 
Arith.  (2d) 

212 — Croudace,  Laurence  A.,  18,  Dundee  Young  Men’s 
Chr.  Assoc.,  mechanic — Arith.  (1st) 

348— Crum,  John,  21,  Glasgow  Ath.,  clerk — French 
(3d) 

240 — Cuffling,  Joseph,  23,  Aldershot,  soldier — Arith. 
(1st)  ; Eng.  Hist.  (3d) 

419 —  Cundull,  Eobert  T.,  19,  Halifax  W.M.  CoU., 

weaver — Bkpg.  (3d) 

887 — Cunliffe,  William  B.,  18,  Oldham  Lyceum,  book- 
keeper— Arith.  (2d) 

355 — Cunningham,  Alexander,  17,  Glasgow  M. I.,  pupil 
teacher — Arith.  (2d) 

1155 — Curtis,  John  A.,  24,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — Arith.  (1st) 

751 — Curtis,  John  A.,  24,  Tonic  Sol-fa  Teachers’  Assoc, 
clerk—  Th.  of  Musis  (2d) 

262 —  Cuthhert,  James  A.,  22,  Glasgow  Anderson.  Pop. 

Evg.  Classes,  law  clerk — Arith.  (3d)  ; Th.  of 
Music  (3d) ; Bkpg.  (3d) 

101 — Dabbs,  William  A.,  19,  Birmingham  and  Mid. 

Inst.,  analytical  chemist — Th.  of  Music  (2d) 

255 — Dadswell,  George  T.,  20,  Farnhain  Young  Men’s 
Assoc.,  clerk — French  (2d) 

215— Dallas,  James,  17,  Dundee  Young  Men’s  Chr. 
Assoc.,  apprentice  mechanic — Arith.  (2d) 

1171 — Dangerfleld,  James,  20,  Birkbeck  Lit.  and  Sci. 
Inst.,  lithographer — Th.  of  Music  (2d) 

597-  — Davis,  Edward  J.,  23,  City  of  London  Coll.,  clerk 

— French  (3d) 

1168— Davison,  Eobert  T.,  23,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Bkpg.  (1st) 

787 — Dawson,  Charles,  21,  Manchester  M.I.,  clerk — 
French  (3d) 

263 —  Dawson,  Eobert,  22,  Glasgow  Anderson.  Hniv.  Pop. 

Evg.  Classes,  letter  press  printer — Th.  of  Music 
(2d) 

685— Dexter,  Mary  A.,  38,  Eoyal  Polytechnic  Inst., 
teacher — German  (3d) 

264 —  Dick,  James,  22,  Glasgow  Anderson.  Hniv.  Pop. 

Evg.  Classes,  teacher — Th.  of  Music  (2d) 
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401— Dick,  William,  16,  Glasgow  M.I.,  in  a warehouse 
— French  (3d) 

698 —  Dickson,  John,  31,  City  of  London  Coll.,  book- 

keeper— Bkpg.  (1st) 

469— Dixon,  James,  31,  Hull  Ch.  Inst.,  attorney’s 
clerk — Bkpg.  (1st) 

56 — Dockerty,  William  H.,  21,  Ashhy-de-la-Zouch 
■ Young  Men’s  Mut.  Imp.  Soc.,  fancy  leather 
finisher — Bkpg.  (3d) 

699 —  Dolden,  Alfred  E.,  18,  City  of  London  CoU., 

clerk — Bkpg.  (2d) 

6 — Donald,  Alexander  W.,  19,  Aberdeen  M.I.,  clerk 
French  (2d) 

265 — Donaldson,  James,  26,  Glasgow  Anderson.  Hniv. 
Pop.Evg.  Classes,  warehouseman — Th.  of  Music 
(2d) 

755 — Donkersley,  Joe,  18, Lockwood  M.I.,  clerk — Arith. 
(2d) 

614 — Dossor,  Eohert,  17,  Hull  A^oung  People’s  Chr. 

and  Lit.  Inst.,  grocer — Arith.  (2d) ; Bkpg.  (2d) 
307 — Downie,  Thomas,  23,  Glasgow  Ath.,  clerk — Logic 
(3d) 

142 — Drake,  Abraham  M.,  16,  Bradford  M.I.,  over- 
looker— Arith.  (2d) 

442 — Draper,  Charles  H.,  16,  Hertford  Lit.  and  Sci. 

Inst.,  pupil  teacher — Logic  (2d) 

804— Dryden,  Andrew,  21,  Manchester  M.I.,  clerk — 
Arith.  (2d) 

902— Duff,  David  K.,  17,  Parsonstown  Young  Men’s 
Chr.  Assoc.,  draper’s  assistant — Arith.  (3d) 

1069 — DufiSll,  Sarah  E.,  16,  York  Inst,  (no  occupation 
stated) — Th.  of  Music  (1st) 

213 — Duke,  George,  21,  Dundee  Young  Men’s  Chr. 
Assoc,  clerk — Arith.  (2d) 

319 — Dunbar,  Robert  M.,  21,  Glasgow  Ath.,  warehouse- 
man— French  (2d) 

199 — Duncan,  William  G.,  41,  Dundee  Young  Men’s 
Chr.  Assoc.,  grocer — Arith.  (2d) 

1036 — Dunn,  George,  23,  Watford  Public  Library,  clerk 
— French  (3d) 

942 — Dunstan,  William,  18,  Salford  AV.M.  Coll.,  clerk 
—Bkpg.  (1st) 

749 — Dyer,  Frederick,  20,  Tonic  Sol-fa  Teachers’ 
Assoc.,  chair  maker — Th.  of  Music  (3d) 

399 — Eadie,  ,Tohn,  16,  Glasgow  M.I.,  warehouse  ap- 
prentice— Arith.  (3d) 

600 — Eardley,  Edward  L.,  21,  City  of  London  Coll., 
civil  service  writer — Logic  (3rd) ; Eng.  Hist. 
(2d)  ; Eng.  Lang.  (1st) 

209 — Easson,  William,  19,  Dundee  A^oung  Men’s  Chr. 

Assoc.,  clerk — (Arith.  (1st.) 

41 — Easton,  David,  23,  Aberdeen  M. I.,  clerk — French 
(1st) 

72 — Eden,  Thomas,  19,  Ashford  M. I.,  fitter-apprentice 
— Arith.  (3d) 

1058 — Edgoose,  Lucilla  F.,  17,  York  Inst.,  (no  occupa- 
tion)— Th.  of  Music  (2d) 

920 — Edmonds,  Andrew  T.,  18,  Penzance,  pupil  teacher 
— Arith.  (1st) ; Eng.  Lang.  (3d) 

102 — Edmonds,  Edward,  22,  Birmingham  and  Mid. 
Inst.,  clerk — Spanish  (1st),  with  the  first  prize 
of  £5  ; Eng.  Lang.  (2d) 

1162 — Edmonds,  Richard,  43,  Birkbeck  Lit.  and  Sci. 
Inst.,  engineer — Th.  of  Music  (2d) 

95 — Edwards,  John,  22,  Bacup  M.I.,  carder— Arith. 
(3d) 

1001 — Edwards,  Joseph  J.,  23,  Swindon  M.I.,  clerk — 
Bkpg.  (1st),  with  the  second  prize  of  £3 
1103 — Eede,  Henry,  24,  Birkbeck  Lit.  and  Sci.  Inst., 
solicitor’s  clerk — Pol.  Econ.  (2d) 

559 — Egan,  William  M.,  20,  Liverpool  Inst.,  clerk — 
Bkpg.  (2d) 

986 — Entwistle,  Benjamin,  18,  Stockport  Sund.  Sch. 

Imp.  Soc.,  hatter — Arith.  (3d) 

776 — Entwistle,  Peter.  16,  Manchester  M.I.,  office-boy, 
Arith.  (2d) ; Bkpg.  (1st) 


1101 — Essex,  Benjamin  S.,  19,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Bkpg.  (1st) 

2 — ^Esson,  James,  18,  Aberdeen  M.I.,  warehouseman 
— Arith.  (3d) 

1035 — Evans,  Alice,  27,  Walworth  Lit.  and  Sci.  Inst., 
schoolmistress — German  (3d) 

66 —  Evans,  Edward  C.,  16,  Ashford  M.I.,  pupil- 

teacher — Arith.  (1st) ; French  (1st) 

1100 — Evans,  William,  19,  Birkbeck  Lit.  and  Sci.  Inst., 
stamper — Arith.  (3d) 

1178 — Everitt,  Philip,  23,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — Pol.  Econ.  (2d) 

266 — Fairley,  William,  22,  Glasgow  Anderson.  Univ. 
Pop.  Evg.  Classes,  warehouseman — Th.  of 
Music  ( 2d) 

731 —  Falconer,  William,  22,  St.  Stephen’s  Evg.  Sch., 

W estmi nster,  gardener. — Floriculture  (1st),  with, 
the  first  prize  of  £5;  Fruit  and  Veg.  Culture 
(1st),  with  the  second  prize  of  £3 

67 —  Farmer,  George,  21,  Ashby-de-la-Zouch  Young 

Men’s  Mut.  Imp.  Soc.,  bookkeeper — Bkpg.  (2d) 
134— Farnworth,  Eli,  20,  Bolton  Ch.  Inst.,  packer — 
Arith.  (2d) 

204 — Farquhar,  James,  27,  Dundee  Young  Men’s  Chr. 

Assoc.,  pattern  maker — Arith.  (2d) 

359 — Farquhar,  James,  25,  Glasgow M. I.,  joiner — Bkpg. 
(2d) 

992 — Farrell,  Robert  H.,  16,  Stockport  Sund.  Sch.  Imp. 
Soc.,  clerk — Arith.  (3d) 

407 — Feather,  Frederick,  21,  Halifax  M.I.,  warehouse- 
man— Arith.  (3d) 

602 — Fish,  WAlliam  D.,  20,  City  of  London  Coll., 
clerk — Pol.  Econ.  (1st),  with  a prize  of  hooks 
to  the  value  of  £1 ; Eng.  Lang.  (1st),  with  the 
second  pri^e  of  £3 

1109 — Flegg,  Robert,  22,  Birkbeck  Lit.  and  Sci.  Inst., 
book-keeper— Arith.  (2d) ; Eng.  Hist.  (2d) ; 
Eng.  Lang.  (3d) 

1163 — Flegg,  Thomas,  17,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — Arith.  (2d) 

608 — Flowers,  Frederick,  22,  Hull  Young  People’s  Chr. 
and  Lit.  Inst.,  music-seller’s  assistant — Bkpg. 
(2d) 

29 — Forbes,  Alexander,  21,  Aberdeen  M.I.,  clerk — 
Arith.  (2d) 

237 — Forde,  William,  17,  Aldershot,  assistant  armorer 
— Arith.  (1st)  ; Eng.  Lang.  (3d) 

422 — Fossard,  Alfred,  37,  Halifax  W.M.  Coll.,  ware- 
houseman— Bkpg.  (2d) 

512 — Foster,  Alfred,  19,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  clerk — Bkpg.  (2d) 

703 — Fozard,  Catherine,  27,  Royal  Polytechnic  Inst. 

(no  occupation  stated) — French  (3d) 

489 — Frear,  John  R.,  18,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  brass  finisher — Arith.  (3d) 

241 — French,  Frederick,  22,  Aldershot,  lance  corporal 
. — Arith.  (2d)  ; Eng.  Hist.  (3d) 

732 —  Fulkes,  George  J.,  18,  St.  Stephen’s  Evg.  Sch., 

Westminster,  pupil  teacher — Eng.  Hist.  (2d) ; 
Eug.  Lang.  (3d) 

1009 — Garrett,  John  H.,  16,  Swindon  M.I.,  pattern 
maker — Th.  of  Music  (3d) 

636 — Garrod,  Philander  N.,  17,  Ipswich  W.M.  Coll., 
clerk — Bkpg.  (2d) 

1105— Gates,  John  W.,  23,  Birkbeck  Lit.  and  Sci. 

Inst.,  salesman  of  woven  goods — German  (2d) ; 
French  (2d) 

604— Gatfke,  Charles  T.,  18,  City  of  London  Coll.,  clerk 
— French  (3d) 

404 — Gaukroger,  Samuel,  17,  Halifax  M.I.,  clerk — 
Eng.  Hist.  (2d) 

S51 — Gemmell,  Robert  S.,  25,  Manchester  M.I., 

stationer’s  assistant — Bkpg.  (1st) 

855 — Gibson,  Alexander,  19,ManchesterM. I., draughts- 
man— Logic  (1st),  with  the  first  prize  of  £5 ; 
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Eng.  Hist.  (2d) ; Pol.  Econ.  (1st),  with,  a prize 
of  books  to  the  value  of  £1 ; Eng.  Lang.  (1st) 
-Gibson,  Charles,  28,  Kendal  Chr.  and  Lit.  Inst., 
accountant — Arith.  (3d) 

-Glassford,  Walter  P.,  18,  Dundee  Young  Men’s 
Chr.  Assoc.,  mechanic — Arith.  (3d) 

-Gleadow,  Robert,  19,  Hull  Ch.  Inst.,  clerk — 
Bkpg.  (1st) 

-Gloag,  Matthew,  22,  Glasgow  Ath.,  clerk — 
German  (2d) ; French  (2d) 

-Godard,  John  G.,  21,  Birkbeck  Lit.  andSci.  Inst., 
clerk — Arith.  (3d)  ; French  (2d) ; Eng.  Lang. 
(2d) 

-Godfrey,  Amy,  21,  Derby  M.I.,  governess — Eng. 
Hist.  (3d) ; French  (3d) 

-Goodfellow,  James,  19,  Manchester  M.I.,  sales- 
man— Bkpg.  (1st) 

-Gordon,  Alfred  R.,  16,  Kendal  Chr.  and  Lit.  Inst., 
pupil  teacher — Arith.  (3d) 

-Gordon,  John,  18,  Leeds  Ch.  Inst.,  clerk — French 
(2d) 

-Gordon,  John,  17,  Glasgow  M.I.,  tobacconist — 
Arith.  (3d) 

-Grant,  Emilie  B.,  16,  Devonport  M.I.  (no  occu- 
pation stated) — Arith.  (2d) ; Th.  of  Music  (1st) 
-Gratrix,  Timothy,  21,  Manchester  M.I.,  clerk — 
Arith.  (3d)  ; Bkpg.  (1st) 

-Gray,  James,  21,  Glasgow  Ath.,  warehouseman — 
French  (3d) 

-Gray,  James,  17,  Glasgow  M.I.,  stationer’s  assist- 
ant— Eng.  Lang.  (3d) 

-Gra}',  John,  26,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  gardener — Floriculture  (2d) 

-Graj%  William,  24,  Dundee  Young  Men’s  Chr. 

Assoc.,  mill  overseer — Eng.  Lang.  (3d) 

-Green,  Henry,  18,  Leicester  W.M.  Coll.,  engi-i 
neer — Arith.  (3d) ; English.  Lang.  (3d) 

-Green,  John  W.,  16,  Ashford  M.I.,  railway 
accountant’s  clerk — Arith.  (2d) ; Bkpg.  (2d) 
-Green,  William  E.,  23,  Manchester  M.I.,  watch- 
maker— Eng.  Lang.  (3d) 

-Griffiths,  David  G.,  17,  Pembroke  DockM.L,  pupil 
teacher — Eng.  Lang.  (2d) 

-Grigg,  William  J.,  19,  City  of  London  Coll.,  short- 
hand clerk — Th.  of  Music  (1st) 

-Grills,  Francis  J.,  24,  St.  Stephen’s  Evg.  Sch., 
Westminster,  porter— Arith.  (3d) 

-Grimes,  John,  24,  Manchester  M.I.,  clerk — 
Bkpg.  (2d) 

-Grundy,  Thomas,  19,  Carlisle  M.I.,  clerk — Arith. 
(3d) 

-Guilmette,  Stanle}',  20,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

-Gyte,  George,  18,  Salford  W.M.  Coll.,  clerk — 
Bkpg.  (1st) 

-Haden,  Charles,  32,  Birmingham  and  Mid.  Inst., 
cashier — Bkpg.  (3d) 

-Hadfield,  Levi  B.,  19,  Stockport  M.I.,  warehouse- 
man— Bkpg.  (3d) 

-Hadfield,  Walter,  16,  Stockport  M.I.,  clerk — 
Arith.  (3d)  ; Bkpg.  (3d) 

-Hague,  Charles,  21,  Oldham  Lyceum,  weaver — 
Arith.  (3d) 

■Hall,  Jtseph,  19,  Carlisle  M.I.,  clerk — Arith. 
(2d) 

■Hall,  Thomas  N.,  22,  Hull  Young  People’s  Chr. 

and  Lit.  Inst.,  clerk — Bkpg.  (2d) 

-Hallam,  John,  22,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — Pol.  Econ.  (2d) 

-Halliwell,  Francis  T.,  20,  Manchester  M.I.,  time- 
keeper— Bkpg.  (1st) 

■Hallworth,  John,  18,  Watford  Public  Library, 
clerk — Arith.  (3d) 

-Hamer,  Ralph  T.,  21,  BacupM.I.,  warper — Arith. 


381 — Hamilton,  Robert  H.,  18,  Glasgow  M.I.,  com- 
positor— Eng.  Lang.  (3d) 

951 — Hampson,  Thomas,  20,  Salford  W.M.  Coll.,  clerk 
— Arith.  (3d) 

531 — Hancock,  Arthur  E.,  19,  Ipswich  W.M.  Coll., 
clerk — Bkpg  (2d) 

946 — Hancock,  Lillias,  16,  Salford  W.M.  Coll.,  pupil 
teacher — Arith.  (2d) 

607 — Haines,  Charles  F.,  25,  City  of  London  Coll., 
clerk — Bkpg.  (1st) 

1126 — Harbour,  Thomas,  25,  Birkbeck  Lit.  and  Sci. 
Inst.,  music  compositor — Th.  of  Music  (1st) 

315 — Hardie,  F.  W.,  20,  Glasgow  Ath.,  clerk — Spanish 
(1st) 

495 — Harding,  John  S.  M.,  20,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  clerk — Arith.  (2d) 

694 — Harding,  Marie,  31,  Royal  Polytechnic  Inst., 
teacher — German  (2d) 

945— Hardman,  John,  21,  Salford  W.M.  Coll.,  joiner, 
Arith.  (3d) 

1173 — Hardy,  Fanny  M.,  23,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Bkpg.  (2d) 

1121 — Harman,  Henry,  19,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — French  (3d) 

643 — Harper,  John,  21,  King’s  Lynn  Ath.,  clerk — 
Bkpg.  (2d) 

739 — Harte,  John,  21,  St.  Stephen’s  Evg.  Sch.  West- 
minster, clerk — Arith.  (2d) 

811 — Hartley,  Henry,  25,  Manchester  M.I.,  warehouse- 
man— French  (3d) 

609—  Harrold,  Henry,  19,  City  of  London  Coll.,  clerk — 

Bkpg.  (3d) 

610 —  Harrold,  John,  17,  City  of  London  Coll,  clerk — 

Bkpg.  (1st) 

622 — Harrison,  Joseph,  19,  Hyde  M.I.,  engineer — 
Arith  (1st) 

470 — Harrison,  Joseph  L.,  28,  Hull  Ch.Inst.,  assistant- 
overseer — Bkpg.  (1st) 

882 — Harrison,  William  G.,  21,  Newcastle-on-Tyne 
Ch.  Inst.,  teacher — French  (3d) 

612 —  Harvey,  Francis,  33,  City  of  London  Coll.,  clerk 

—Bkpg.  (2d) 

918 — Harvey,  George,  16,  Penzance,  pupil  teacher — 
Arith  (1st) ; Eng.  Lang.  (3d) 

613 —  Harvey,  Thomas,  23,  City  of  London  Coll.,  clerk 

Bkpg.  (2d) 

1162 — Harvey,  William  A.,  19,  Birkbeck  Lit.  and  Sci. 

Inst.,  Civil  Service  Writer — Eng.  Lang.  (2d) 
1169 — Haselden,  William  H.,  20,  Birkbeck  Lit.  and  Sci. 

Inst.,  shorthand  writer — Th.  of  Music.  (3d) 

1076 — Hatton,  John,  21,  Bolton  M. I.,  piecer — Arith.  (3d) 
507- Hay,  YTlliam,  25,  Hull  Young  People’s  Ch.  and 
Lit.  Inst.,  clerk — Bkpg.  (1st) 

890 — Hayes,  Thomas,  22,  Oldham  Lyceum,  mechanic 
—Arith.  (2d) 

75 — Hayward,  William,  30,  Ashford  M.I.,  tailor — 
French  (2d) 

1114 — Healey,  George,  19,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — French  (3d) ; Bkpg.  (1st) 

614 —  Henderson,  John  D.,  19,  City  of  London  Coll., 

(no  occupation  stated) — Arith.  (2d) ; Eng.  Lang. 
(3d) 

1207— Henderson,  Robert,  30,  Bow  and  Bromley  Inst., 
carpenter — Bkpg.  (3d) 

734 — Hendre,  Francis  H.,  23,  St.  Stephen’s  Evg.  Sch., 
Westminster,  clerk — German  (3d) ; French  (3d) 
1191 — Hepworth,  Norris  R.,  16,  Leeds  Young  Men’s 
Chr.  Assoc.,  clerk — Arith.  (2d) 

104 — Herbert,  Josiah,  17,  Birmingham  and  Mid.  Inst., 
pupil  teacher — French  (3d) 

877 — Hewitt,  James,  19,  Newcastle-on-Tyne  Ch.  Inst., 
gardener — Arith.  (3d) 

411 — Heyhurst,  Phineas,  22,  Halifax  M.I.,  joiner — 
Eng.  Lang.  (3d) 

547 — Hicks,  Frederick,  25,  Leeds  Ch.  Inst.,  clerk — 
Bkpg.  (3d) 
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1190 — Higgins,  Alfred,  17,  Leeds  Young  Men’s  Chr. 
Assoc.,  book-keeper — Aritb.  (3d) 

133 — Higginson,  John,  19,  Bolton  Ch.  Inst.,  maker  up 
— Aritli.  (3d) 

828 — Higham,  Sydney,  26,  Manchester  M.I.,  cashier — 
Bkpg.  (1st) 

1106 — Higson,  John,  22,  Birkbeok  Lit.  and  Soi.  Inst., 
clerk — Bkpg.  (1st) 

615 —  Hill,  Axthur,  19,  City  of  London  Coll.,  clerk — 

Eng.  Hist.  (2d) ; and  the  third  prize  of  £2  for 
Handwriting. 

109 — Hill,  Elizabeth,  31,  Birmingham  and  Mid.  Inst., 
governess — Eng.  Lang.  (2d) 

1110 — Hill,  George  J.,  16,  Birkbeck  Lit.  and  Sci.  Inst., 
clerk — Arith.  (2d) ; Eng.  Hist.  (2d) ; Eng. 
Lang.  (2d) 

330 — Hill,  Henry,  18,  Glasgow  Ath.,  clerk — Spanish 
(1st),  with  the  second  prize  of  £3  ; French  (2d) ; 
Italian  (2d) 

575* — Hill,  Henry  A.,  20,  Liverpool  Inst.,  engineer — 
Arith.  (3d) 

1174 — Hind,  Charles,  41,  Bukbeck  Lit.  and  Sci.  Inst., 
warehouseman — Pol.  Eoon.  (3d) 

423 — Hindle,  Charles  E.,  18,  Halifax  W.M.  Coll., 
cotton  worker — Bkpg.  (3d) 

996 — Hinds,  James,  16,  Stourbridge  Associated  Insti- 
tutes, solicitor’s  clerk — Arith.  (3d) 

616—  Hislop,  Edward,  20,  City  of  London  Coll., 

jeweller — Th.  of  Music  (2d) ; Eng.  Lang.  (2d) 

617 —  Hockley,  Harry,  18,  City  of  London  Coll.,  clerk 

—Bkpg.  (3d) 

998 — Ilofield,  John  T.,  24,  Swindon  M.I.,  clerk — Th. 
of  Music  (1st) 

189 — Ilolhrook,  George  W.  H.,  19,  Dudley  M.I.,  pupil 
teacher — Arith.  (2d) 

939 — Holden,  Joseph,  18,  Salford  W.M.  Coll.,  clerk  — 
Arith.  (3d) 

864 — Hollingworth,  James  E.,  16,  Mossley  M.I.,  cotton 
piecer — Bkpg.  (3d) 

845— Hollingworth,  Robert  H.,  17,  Manchester  M.I., 
clerk — Bkpg.  (1st) 

699 — Holmes,  Marian  J.,  21,  Royal  Polytechnic  Inst., 
(no  occupation  stated) — French  (3d) 

893 — Holmes,  Matthew,  25,  Paisley  Artisans’  Inst., 
pattern  maker — Th.  of  Music  (2d) 

944 — Homer,  Eliza  M.,  19,  Salford  W.M.  Coll.,  pupil- 
teacher — Arith.  (3d) 

964 — Homer,  John  J.,  16,  Salford  W.M.  Coll.,  appren- 
tice draughtsman — Arith.  (3d) 

103 — Hood,  Joseph,  29,  Birmingham  and  Mid.  Inst., 
clerk — Arith.  (2d) 

174 — Hope,  Thomas,  21,  Carlisle  M.I.,  book-keeper — 
Arith.  (3d) 

618 —  Horner,  Benjamin,  17,  City  of  London  Coll.,  clerk 

— Arith.  (1st)  ; Eng.  Hist.  (3d)  ; Bkpg.  (1st) 

93 — Horsfall,  John,  16,  Bacup  M.I.,  jobber — Arith. 

-- 

440 — Horstield,  George,  32,  HitchenM.I.,  clerk — Bkpg. 

TT 

919 — Hosking,  Edwin  W.  G.,  17,  Penzance,  pupil 
teacher — Arith.  (1st)  ; Eng.  Lang.  (3d) 

179 — Howarth,  John,  28,  Chorley  M.I.,  clerk — Bkpg. 

268 — Ho  wat,  David,  29,  Glasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  compositor — Th.  of  Music  (2d) 
167 — Howie,  Robert,  19,  Carlisle  M.I.,  solicitor’s  clerk 
— Arith.  (2d) 

839— Howies,  John,  18,  Manchester  M.I.,  clerk — Arith. 
(3d)  ; Bkpg.  (1st) 

576*-Howorth,  Benjamin,  19,  Liverpool  Inst.,  ac- 
countant— Pol.  Scon.  (3d) 

79 — Hoyle,  Isaac  H.,  17,  Bacup  M.I.,  warehouseman, 
Arith.  (3d) 

619 —  Hudson,  Lewis,  17,  City  of  London  CoU.,  clerk — 

Arith.  (3d) 

843 — Hudson,  William  G.,  20,  Manchester  M.I.,  ware- 
houseman— Bkpg.  (2d) 


713 — Hughes,  George  C.,  18,  Royal  Polytechnic  Inst., 
clerk — Eng.  Lang.  (2d) 

773 — Hughes,  Joseph  S.,  24,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

620 —  Hughson,  John  G.,  24,  City  of  London  Coll., 

clerk — Bkpg,  (1st) 

185 — Hullett,  Cecilia  M.,  25,  Derby  M.I.,  governess — 
Eng.  Hist.  (2d) 

108— Hulme,  Josiah,  19,  Birmingham  and  Mid.  Inst., 
clerk — Arith.  (1st)  ; Eng.  Hist.  (1st) 

768 — Hunter,  Henry  J.,  18,  Manchester  M.I.,  appren- 
tice mechanic — Arith.  (2d) ; Eng.  Hist.  (3d) 
269 — Hunter,  John,  19,  Glasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  pawnbrokers’  assistant — Arith. (2d) 
306 — Hunter,  Peter,  22,  Glasgow  Ath.,  chemist — Logic 
(3d) 

25 — Hunter,  Stephen,  19,  Aberdeen  M. I.,  clerk — Eng. 
Lang.  (3d) 

50 — Hunter,  William,  27,  Arbroath  Local  Board, 
engine-fitter — Th.  of  Music  (1st) 

621 —  Huntley,  Frederic  A.,  18,  City  of  London  Coll., 

engineers’  draughtsman — Arith.  (3d) ; and  the 
third  prize  of  £1  for  Writing  and  Manuscript 
Printing. 

343 — Husband,  William  D.,  20,  Glasgow  Ath.,  clerk — 
French  (3d) 

566 — Hyatt,  Edward  S.,  18,  Liverpool  Inst.,  clerk — Th. 
of  Music  (1st) 

59 — Illsley,  Hiram,  24,  Ashby-de-la-Zouch  Young 
Men’s  Mut.  Imp.  Soc.,  coachbuilder — Bkpg. 
(3d) 

789 — Ingham,  John,  22,  Manchester  M.I.,  clerk — 
Arith.  (2d) 

311 — Ingram,  George,  24,  Glasgow  Ath.,  book-keeper 
— Logic  (2d) 

687 — Inkster,  Annie,  16,  Royal  Polytechnic  Inst., 
pupil  teacher — Arith.  (3d) ; Eng.  Lang.  (3d) 

622—  Irwin,  William,  21,  City  of  London  Coll.,  clerk — 

Pol.  Econ.  (3d) 

623 —  Jackson,  Charles  W.  B.,  24,  City  of  London  Coll., 

warehouseman — Bkpg.  (2d) 

783 — Jackson,  John  R.,  20,  Slanchester  M.I.,  clerk — 
Arith.  (1st) 

110 —  Jackson,  Lillj'  D.,  16,  Birmingham  and  Mid. 

Inst.,  pupil  teacher — Eng.  Lang.  (3d) 

145 — Jackson,  Thomas  R.,  18,  Bradford  M.I.,  attorney’s 
clerk — Eng.  Lang.  (2d) 

1033— James,  Job,  22,  Walsall  Ch.  Inst.,  clerk — Arith. 
(3d) ; Bkpg.  (3d) 

391 — James,  Robert,  16,  Glasgow'  M.I.  (no  occupation 
stated) — Eng.  Lang.  (3d) 

1074 — James,  Welsh,  24,  BoltonM.I.,  certificated  teacher 
— Arith.  (2d) ; Eng.  Hist.  (2d) ; Eng.  Lang.  (3d) 
1010 — Jerman,  Hugh,  36,  Thirsk  M.I.,  schoolmaster — 
Th.  of  Music  (1st) 

1206 — Jerwood,  Walter,  22,  Bow  and  Bromley  Inst., 
clerk — Arith.  (3d) 

624 —  Jewell,  Thomas  0.,  31,  City  of  London  Coll., 

warehouseman — Bkpg.  (1st) 

689 — Johnson,  Henry  J.,  17,  Royal  Polytechnic  Inst., 
clerk — Eng.  Lang.  (3d) 

988— Johnson,  James  H.,  17,  Stockport  Sunday  Sch. 
Imp.  Soc.,  mechanic’s  apprentice — Arith.  (3d) 

111 —  Johnson,  Marion,  23,  Birmingham  and  Mid.  Inst., 

teacher — French  (1st) 

511 — Johnston,  George  G.,  20,  Hull  Young  Peoide’s 
Chr.  and  Lit.  Inst.,  clerk — Bkpg.  (1st) 

1087 — Johnston,  James,  19,  Bolton  M.I.,  warehouseman 
— Arith.  (3d) 

1078 — Johnston,  Thomas,  20,  Bolton  M.I.,  millwright 
pattern  maker — Arith.  (3d)  ; Eng.  Lang.  (3d) 
327 — Johnstone,  James,  19,  Glasgow  Ath.,  clerk — 
Freni  h (3d) 

576 — Jones,  William,  26,  Liverpool  Inst.,  carpenter  and 
joiner — Arith.  (2d) ; Bkpg.  (3d) 
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496 — Jones,  W.  H.,  16,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  joiner’s  apprentice — Arith.  (3d) 

477 — Judge,  Eobert  W.,  33,  Hull  Ch.  Inst.,  clerk — 
Bkpg.  (1st) 

957 — Kay,  William,  18,  Salford  W.M.  Coll.,  saddler — 
Arith.  (3d) 

248 — Keay,  Patrick,  34,  Aldersbot,  soldier — Arith.  (2d) 
535 — Kedgley,  Robert  W.,  17,  Ipswich  W.M.  Coll., 
baker — Bkpg.  (2d) 

68 — Keene,  James  G.,  18,  Ashford  M.I.,  railway 
accountant’s  clerk — Arith.  (2d) ; Bkpg.  (3d) 
462 — Keightley,  John  N.,  16,  Hull  Ch.  Inst.,  clerk — 
Bkpg.  (1st) 

626 —  Kelley,  Frank,  17,  City  of  London  Coll.,  clerk — 

Bkpg.  (2d) 

334 — Kcllock,  Alexander,  20,  Glasgow  Ath.,  clerk — 
French  (3d) 

358 — Kellock,  James,  16,  Glasgow  M.I.,  clerk — Arith. 
(3d) 

1193 — Kelsey,  Walter  S.,  18,  Leeds  Young  Men’s  Chr. 
Assoc.,  in  woollen  manufactory — German  (2d) 

627 —  Kendrick,  George  E.,  22,  City  of  London  Coll., 

clerk — Bkpg.  (1st) 

521 — Kenny,  Thomas,  20,  HydeM.I., clerk — Arith.  (2d) ; 
Eng.  Lang.  (2d) 

844 — Kenyon,  IMatthew  H.,  22,  Manchester  M.I.,  ware- 
houseman— Bkpg.  (1st) 

628 —  Ker,  William  R.,  20,  City  of  London  Coll.,  clerk 

— Eng.  Hist.  (2d)  ; Pol.  Econ.  (2d) ; Bkpg.  (2d) 
698 — Kettle,  Charles  E.,  39,  Royal  Polytechnic  Inst., 
civil  service  clerk — Th.  of  Music  (1st) 

211 — Kidd,  James,  18,  Dundee  Young  Men’s  Chr. 
Assoc.,  mechanic — Arith.  (2d) 

4 — Kilgour,  William,  16,  Aberdeen  M.I.,  clerk — 
French  (3d) 

738 — King,  Henry,  18,  St.  Stephen’s  Evg.  Sch.,  West- 
minster, carpenter — Arith.  (2d) 

60 — King,  John  P.,  24,  Ashby-de-la-Zouch  Young 
Men’s  Mut.  Imp.  Soc.,  solicitor’s  clerk — Bkpg. 
(2d) 

205 — Kyd,  David  R.,  22,  Dundee  Young  Men’s  Chr. 
Assoc.,  clerk — Arith.  (1st) ; Eng.  Hist.  (3d) ; 
Bkpg.  (3d) 

1066 — Lake,  Edward,  19,  York  Inst.,  clerk— Eng.  Hist. 
(3d) 

696 — Lamb,  Emily  A.,  32,  Royal  Polytechnic  Inst., 
teacher — German  (2d) 

629  — Lambert,  Francis,  27,  City  of  London  CoU.,  clerk 
—Bkpg.  (1st) 

169 — Lambert,  John,  16,  Carlisle  M.I.  (no  occupation) 
— Arith.  (2d) 

630 — Lambert,  Richard,  20,  City  of  London  Coll.,  clerk 
—Bkpg.  (1st) 

88 — Lancaster,  James  H.,  16,  Bacup  M.I.,  mule-piecer 
— Arith.  (3d) 

76 — Langie.y,  George  R.,  17,  Ashford  M.I.,  general 
merchant — Bkpg.  (1st) 

1024 —Latham,  Edward,  18,  Wakefield  M.I.,  stone- 
mason— Arith.  (3d) 

178 — Lattimer,  Margaret  B.,  16,  Carlisle  M.I.,  assistant 
teacher — Arith.  (1st) ; Eng.  Hist.  (2d) ; French 
(3d);  Eng.  Lang.  (1st) 

350— Laurence,  John,  27,  Glasgow  Ath.,  teacher — 
German  (3d) 

424 — Lawrence,  Fr.ank,  18,  Halifax  W.M.  Coll.,  assistant 
broker — Arith.  (3d) ; Bkpg.  (3d) 

1115 — Lawrence,  Julia,  19,  Birkbeck  Lit.  and  Sci.  Inst. 

(no  occupation  stated) — Bkpg.  (1st),  with  the 
prize  of  £2  for  females 

534 — Laws,  Frederick  J.,  17,  Ipswich  W.M.  Coll.,  clerk 
— Bkpg.  (1st) 

1146 — Laws,  Henry  A.,  22,  Birkbeck  Lit.  and  Sci.  Inst., 
bookbinder — Th.  of  Music  (1st) 

867 — Lawton,  Fred,  22,  Mossley  M.I.,  minder — Bkpg. 
(1st) 


894 —  Lee,  Charles  H.,  21,  Paisley  Artisans’  Inst.,  clerk 

— Arith.  (1st) 

757 — Lee,  Fred,  17,  Lockwood  M.I.,  clerk — Arith.  (3d) 

631 —  Lee,  William  H.,  20,  City  of  London  Coll.,  civil 

service  writer — Arith.  (2d) ; Eng.  Hist.  (1st) ; 
Bkpg.  (3d) 

632 —  Le  Maistre,  Alfred  J.,  21,  City  of  London  Coll., 

clerk — French  (3d) 

545 — Lemmon,  Charles  H.,  18,  King’s  Lynn  Ath., 
clerk — Bkpg.  (2d) 

1142 — Lichtenstein,  Maurice,  17,  Birkbeck  Lit.  and  Sci. 
Inst,  (no  occupation) — Arith.  (2d) 

270 —  Lillie,  .Tohn,  25,  Glasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  clerk — Th.  of  Music  (1st) 

47 — Lindsay,  Adam,  27,  Arbroath  Local  Board,  flax- 
mill  overseer — Th.  of  Music  (2d) 

271 —  Lindsay,  James,  23,  Glasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  clerk — Th.  of  Music  (2d) 

544 — Lindsey,  JohnT.,  27,  King’s  Lynn  Ath.,  solicitor’s 
clerk — Bkpg.  (1st) 

472 — Littlewood,  Ernest  C.,  18,  Hull  Ch.  Inst.,  book- 
seller’s apprentice — German  (3d) 

541 — Littlewood,  .Joseph,  17,  Kendal  Chr.  and  Lit. 
Inst.,  clerk — Arith.  (1st) 

160 — Lloyd,  Thomas  E.,  17,  Carlisle  M.I.  (no  occupa- 
tion)— Arith.  (2d) 

32 — Lobban,  Margaret,  18,  Aberdeen  M.I.,  governess 
— French  (2d) 

847 — Lockhart,  John,  22,  Manchester  M.I.,  warehouse- 
man— Bkpg.  (1st) 

1002 — Lockyer,  Oliver,  21,  Swindon  M.I.,  clerk — 
Bkpg.  (2d) 

406 — Lodge,  Alfred,  24,  Halifax  M.I.,  gardener — Arith. 
(3d) 

84 — Lomax,  Zeno,  17,  Bacup  M.I.,  pupil  teacher — 
Arith.  (2d)  ; Eng.  Lang.  (3d) 

634 — Long,  Alfred,  16,  City  of  London  Coll.,  office 
hoy — Arith.  (3d) 

143 — Long,  George,  19,  Bradford  M.I.,  warp  dresser — 
Arith.  (1st) 

958 — Longshaw,  'Thomas,  22,  Salford  W.M.  Coll., 
roller  coverer — Arith.  (3d) 

173 — Lord,  Alfred,  19,  Carlisle  M.I.,  clerk — Bkpg.  (3d) 
49 — Lorimer,  James,  33,  Arbroath  Local  Board,  engine 
fltter — Th.  of  Music  (2d) 

112 — Lowe,  Jane  R.,  19,  Birmingham  and  Mid.  Inst. 

(no  occupation  stated) — Eng.  Lang.  (2d) 
256*-Lyford,  Henry,  24,  Aldershot,  gunner — French 
(3d) 

425 — Lynch,  Robert,  19,  Halifax  W.M.  Coll.,  warp 
sizer — Eng.  Lang.  (3d) 

303 — McAlpine,  John,  22,  Glasgow  Ath.,  warehouse- 
man— Bkpg.  (2d) 

895 —  McArthur,  Angus,  34,  Paisley  Artizans’  Inst., 

weaver’s  foreman — Th.  of  Music  (3d) 

3 — McBain,  James,  23,  Aberdeen  M.I.,  factory 
operative — Eng.  Lang.  (3d) 

558 — McCay,  Thomas  C.  N.,  19,  Liverpool  Inst.,  clerk 
— Eng.  Lang.  (2d) 

1018 — McConnell,  John,  24,  Wakefield  M.I.,  clerk — 
Arith.  (1st) 

320 — McCrindale,  James,  17,  Glasgow  Ath.,  clerk — 
Arith.  (3d) 

370 — McDevitt,  Patrick,  18,  Glasgow  M.I.,  bootmaker 
— Arith.  (3d) 

323 — McEwan,  John,  17,  Glasgow  Ath.,  clerk — French 
(3d) 

12— M'Hardy,  Charles,  23,  Aberdeen  M.I.,  clerk — 
— Arith.  (1st) 

247 — Mack,  Henry,  22,  Aldershot,  soldier— Eng.  Hist. 
(3d)  ; Eng.  Lang.  (3d) 

274 — McKay,  Alexander,  37,  Glasgow  Anderson  Uniy. 
Pop.  Evg.  Classes,  cloth  tapper — Th.  of  Music 
(3d) 

510— McKay,  George  P.,  19,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  Civil  Service  writer — 
Bkpg.  (2d) 
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914 — Macken,  Arthur,  17,  Pembroke  Dock  M.I.,  pupil 
teacher — Eng.  Lang.  (2d) 

398 — McKenzie,  Duncan,  25,  Glasgow  M.I.,  clerk — 
Eng.  Lang.  (3d) 

926 — McKenzie,  Henry,  23,  Kichmond  Parochial 
Library,  gardener — Floriculture  (3d) ; Fruit 
and  Veg.  Culture  (3d) 

275 —  McKinlay,  James,  25,  Glasgow  Anderson.  Univ. 

Pop.  Evg.  Classes,  hand-mill  warper — Th.  of 
Music  (2d) 

1093— McLarney,  Kobert,  28,  Birkheck  Lit.  and  Sci. 
Inst.,  clerk — Aritb.  (1st) ; French  (3d) 

28 — McLean,  George,  30,  Aberdeen  M.I.,  clerk — 
Bkpg.  (1st) 

312 — McMenan,  William,  25,  Glasgow  Ath.,  clerk — 
French  (1st) 

805 — McMillan,  John,  18,  Manchester  M.I.,  clerk — 
Arith.  (1st) ; Bkpg.  (1st) 

276 —  McNabb,  Hugh,  30,  Glasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  musicsalesman — Th.  of  Music  (1st) 
314 — Maciiair,  Andrew,  18,  Glasgow  Ath.,  clerk — 
French  (3d) 

339— McNaught,  Alexander  S.,  21,  Glasgow  Ath., 
clerk — French  (3d) 

572 — McNeill,  Arthur,  23,  Liverpool  Inst.,  clerk — 
Arith.  (3d) 

218 — McNicoll,  Charles,  18,  Dundee  Young  Men’s 
Ch.  Assoc.,  apprentice  clerk — Arith.  (2d) 

797 — Madders,  John  W.,  17,  Manchester  M.I.,  ware- 
houseman— French  (3d) 

995 — Malpass,  Arthur,  16,  Stourbridge  Associated  In- 
stitutes, clerk — Arith.  (2d) 

871— Marland,  James  E.,  18,MossleyM.I.,  cotton  weaver 
—Bkpg.  (2d) 

171 — Marrs,  William  G.,  18,  Carlisle  M.I.  (no  occupa- 
tion)— Arith.  (1st) 

1030 — Marshall,  Charles  H.,  17,  Wakefield  M.I.,  clerk — 
Ai'ith.  (3d)  ; Bkpg.  (3d) 

426 — Marshall,  James  T.,  17,  Halifax  W.M.  Coll.,  in  a 
warehouse — Bkpg.  (3d) 

554 — Marson,  Thom.as,  21,  Lichfield  W.M.  Assoc., 
gardener — French  (2d) ; Th.  of  Music  (2d) 

635 — Martin,  Arthur  J.,  19,  City  of  London  Coll., 
warehouseman — Bkpg.  (1st) 

232 — Martin,  George,  19,  Dundee  Young  Men’s  Chr. 

Assoc.,  draper’s  assistant — ^Arith.  (3d) 

499 — Martin,  John,  25,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  clerk — German  (1st),  with  the  first 
prize  of  £5. 

1161 — Martin,  Mary  E.,  24,  Birkheck  Lit.  and  Sci.  Inst. 

(no  occupation  stated) — French  (2d) 

503 — Mason,  Joseph,  20,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  gardener — Fruit  and  Veg.  Culture  (3d) 

637 —  May,  William,  23,  City  of  London  Coll.,  clerk — 

Spanish  (3d)  ; French  (3d) 

807— Mears,  William  B.,  17,  Manchester  M.I.,  pupil 
teacher — Arith.  (3d)  ; Eng.  Lang.  (3d) 

762 — Mellor,  James,  31,  Manchester  M.I.,  certificated 
teacher — French  (3d) 

956— Merrill,  Eichard,  18,  Salford  W.M.  Coll.,  clerk— 
Bkpg.  (1st) 

35 — Meston,  William,  23,  Aberdeen  M.I.,  book-keeper 
— Pol.  Econ.  (2d) 

467— Metcalfe,  George  H.,  20,  Hull  Ch.  Inst.,  clerk— 
Bkpg.  (1st) 

190 — Metherell,  Samuel  J.,  19,  Devonport  M.I., 

solicitor’s  clerk — Arith.  (1st) 

638 —  Milhourn,  John  G.,  43,  City  of  London  Coll., 

cooper— Arith.  (3d) 

402 — Millar,  George  J.,  16,  Glasgow  M.I.,  mining 
engineer — -Arith.  (3d) 

639 —  Millar,  James  H.,  31,  City  of  London  Coll.,  clerk 

—Bkpg.  (1st) 

238 — Miller,  Samuel  G.,  20,  Aldershot,  soldier — Arith. 
(2d)  ; Eng.  Lang.  (.3d) 

769 — Mills,  'Thomas  G.,  22,  Manchester  M.T.,  draughts- 
man— Arith.  (2d) ; Eng.  Lang.  (3d) 


277 —  Milne,  Alexander,  24,  Glasgow  Anderson.  Univ. 

Pop.  Evg.  Classes,  clerk — Bkpg.  (2d) 

557 — Milne,  John  H.,  21,  Liverpool  Inst.,  articled 
clerk — Logic  (2d)  ; Eng.  Lang.  (2d) 

427 — Milner,  Farnell,  17,  Halifax  W.M.  CoU.,  iron  and 
tin-plate  worker — Arith.  (2d)  ; Eng.  Lang.  (3d) 

278 —  Mitchell,  James,  21,  Glasgow  Anderson.  Univ. 

Pop.  Evg.  Classes,  warehouseman — Th.  of 
Music  (2d) 

519 — Mobbs,  Eichard,  22,  Hull  Young  People’s  Chr. 

and  Lit.  Inst.,  clerk — Bkpg.  (1st) 

842 — Monaghan,  William,  21,  Manchester  M.I., 
stationer — Bkpg.  (2d) 

113 — Monk,  Havilah,  22,  Birmingham  and  Mid.  Inst., 
clerk — Eng.  Lang.  (3d) 

746 — Moody,  Eichard  A.,  29,  Tonic  Sol-fa  Teachers’ 
Assoc.,  paper  stainer — Th.  of  Music  (3d) 

166 — Moore,  Thomas,  21,  Carlisle  M.I.  (no  occupation) 
— Arith.  (3d) 

451 — Moore,  Thomas  H.,  16,  Huddersfield  M.I., 

attorne3'’s  clerk — Arith.  (2d) ; French  (3d)  ; 
Eng.  Lang.  (1st) 

342 — Morgan,  Henry,  22,  Glasgow  Ath.,  clerk — Arith. 
(1st) ; Eng.  Lang.  (2d) 

1080 — Morgan,  John,  18,  Bolton  M.I.,  articled  clerk — 
Eng.  Hist.  (3d) 

714 — Morse,  Eosa  E.  S.,  27,  Eoj'al  Polytechnic  Inst., 
governess — German  (3d) ; French,  (3d) 

830 — Morton,  WilHam,  18,  Manchester  M.I.,  warehouse- 
man— (Bkpg.  (1st) 

641 —  Mosey,  James  Y.,  16,  City  of  London  CoU.,  clerk 

— Arith.  (2d) 

642 —  Mosey,  Philip  S.,  24,  City  of  London  Coll.,  clerk 

— Arith.  (2d) 

802 — Mott,  Henry,  20,  Manchester  M.I.,  clerk — Eng. 
Hist.  (2d)  ; Eng.  Lang.  (2d) 

643 —  Mountjoy,  Eichard  A.,  30,  City  of  London  Coll., 

clerk — Eng.  Lang.  (1st) 

153 — Muncaster,  James  D..  20,  Carlisle  M.I.,  clerk — 
Arith.  (1st) 

1140 — Mungeam,  Mary  S.,  30,  Birkheck  Lit.  and  Sci. 
Inst,  (no  occupation) — French  (3d) 

725 — Muir,  George  J.,  16,  St.  Stephen's  Evg.  Scb.,, 
Westminster,  pupU  teacher — Arith.  (3d) 

429 — Murgatroyd,  Arthur,  19,  Halifax  W.M.  Coll.,, 
painter — Arith.  (3d) 

14— Murray,  Janet  J.,  23,  Aberdeen  M.I.  (no  occupa- 
tion stated) — French  (3d) 

44 — Myers,  John  B.,  19,  Accrington  M.I.,  letter  carrier 
— Arith.  (2d) 

1034 — Myring,  Kate,  25,  Walsall  Ch.  Inst.,  governess — 
French  (3d) ; Eng.  Lang.  (2d) 

684 — Narrawajf,  Clara  M.,  25,  Eoyal  Poly  technic  Inst., 
(no  occupation  stated) — French  (3d) 

644 —  Neems,  Edwin  W.,  17,  City  of  London  Coll., 

clerk — French  (3d)  ; Eng.  Lang.  (2d) 

279—  Neil,  James  W.,  23,  Glasgow  jWderson.  Univ 

Pop.  Evg.  Classes,  warper — Th.  of  Music  (2d) 
292*-Neilson,  David,  27,  Glasgow  Anderson.  Univ. 

Pop.  Evg.  Classes,  book-keeper — Bkpg.  (2d) 

824 — Nelson,  George,  24,  Manchester  M.I.,  warehouse- 
man— French  (2d) 

721 — Nettleton,  Charles  W.,  18,  St.  Stephen’s  Evg.  Sch., 
Westminster,  gas-meter  maker — Arith.  (2d) 

646 — Nobbs,  Alfred  W.,  20,  Ashford  M.I.,  clerk — 
Bkpg.  (1st) 

115 — Norman,  John  G.,  27,  Birmingham  andMid.  Inst.^ 
jeweller — French  (3d) 

1172 — Norris,  John,  20,  Birkheck  Lit.  and  Sci.  Inst., 
compositor — Th.  of  Music  (2d) 

950 — Nichols,  William,  21,  Salford  W.M.  CoU.,  clerk — 
Bkpg.  (1st) 

821 — Nicoll,  'Thomas  C.,  21,  Manchester  M.I.,  clerk — 
Bkpg.  (2d) 

354 — Niven,  Wdliam  A.,  17,  Glasgow  M.I.,  draughts- 
man— Arith.  (3d) 
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741 —  Nutting,  George,  17,  St.  Stephen’s  Evg.  Soh., 

Westminster,  joiner — Arith.  (3d) 

430 —  Oates,  Frank,  16,  Halifax  W.M.  Coll.,  clerk — 

Arith.  (2d)  ; Eng.  Hist.  (3d)  ; Eng.  Lang.  (3d) 
18 — Ogilvie,  Robert,  23,  Aberdeen  M.I.,  hardware 
merchant’s  assistant — French  (3d) 

709 — Oliver,  James  F.,  37,  Royal  Polytechnic  Inst., 
clerk — German  (3d) 

191 — Ollis,  Fanny  L.,  17,  Devonport  M.I.  (no  occupa- 
tion stated) — Th.  of  Music  (1st),  with  the  second 
prize  of  £3,  and  the  prize  of  £2  for  females 
896 — O’ May,  Robert,  24,  Paisley  Artisans’  Inst.,  ware- 
houseman-— Arith.  (2d) 

61 —  Orchard,  George  D.,  19,  Ashby-de-la-Zouoh 

Young  Men’s  Mut.  Imp.  Soc.,  auctioneer’s 
assistant — Bkpg.  (3d) 

254 — Osborne,  John  A.,  20,  Aldershot,  soldier — Arith. 
(2d) 

164 — Ostle,  Wilson,  18,  Carlisle  M.I.  (no  occupation) 

■ — Arith.  (3d) 

910 — Owen,  James,  26,  Pembroke  Dock  M.I.,  shipwright 
— Arith.  (1st),  with  the  first  prize  of  £5 

62 —  Owen,  James  S.,  25,  Ashby-de-la-Zouoh  Young 

Men’s  Mut.  Imp.  Soc.,  baker — Bkpg.  (3d) 

856 — Owen,  William  A.,  19,  Manchester  M.I.,  clerk — 
French  (3d) 

748 — Painter,  William,  21,  Tonic  Sol-fa  Teachers’ 
Assoc.,  clerk — Th.  of  Mus.  (2d) 

574 — Parkinson,  Thomas,  20,  Liverpool  Inst.,  clerk — 
Arith.  (2d) 

753 — Parrock,  Thomas,  23,  Tonic  Sol-fa  Teachers’ 
Assoc.,  brass-finisher — Th.  of  Music  (3d) 

969 — Parry,  John  H.,  19,  Salford  W.M.  Coll.,  clerk — 
Bkpg.  (1st) 

827 — Parry,  Margaret  A.,  25,  Manchester  M.I.,  school- 
mistress— Bkpg.  (ist) 

335 — Paterson,  Robert  H.,  18,  Glasgow  Ath.,  clerk— 
Arith.  (3d) 

280 — Paterson,  William,  26,  Glasgow  Anderson.  Hniv. 
Pop.  Evg.  Classes,  blacksmith — Th.  of  Music 
(3d) 

, 351 — Paton,  James,  37,  Glasgow  M.I.,  constable — 
Bkpg.  (2d) 

140 — Pawson,  Richard,  16,  Bradford  M.I.,  clerk — 
Arith.  (1st) 

648 — Pearce,  Herbert  J.,  21,  City  of  London  Coll., 
clerk — Bkpg.  (2d) 

921 — Pearce,  Joseph  H.,  16,  Penzance,  clerk — Eng. 
Hist.  (3d) : Eng.  Lang.  (1st) 

742 —  Pearce,  William,  18,  St.  Stephen’s  Evg.  Soh., 

Westminster,  clerk — Arith.  (2d) 

431 —  Pearson,  Henry  W.,  16,  Halifax  W.M.  Coll., 

printer — Eng.  Lang.  (3d) 

1020 — Pearson,  William,  24,  Wakefield  M.I.,  clerk — 
Arith.  (1st) 

814 — Peddie,  William,  18,  Manchester  M.I.,  clerk — 
Arith.  (3d) 

1182— Penniston,  Joseph,  36,  Leeds  Young  Men’s  Chr. 
Assoc.,  book-keeper — Bkpg.  (1st) 

73 — Pentecost,  Horace,  19,  Ashford  M.I.,  engine 
smith — Arith.  (1st) 

116 —  Perkins,  Henry  G.,  21,  Binningham  and  Mid. 

Inst.,  clerk — French  (3d) 

201 — Petrie,  William,  25,  Dundee  Young  Men’s  Chr. 
Assoc.,  hacklemaker — Arith.  (3d) 

117 —  Phillips,  Arthur,  19,  Birmingham  and  Mid.  Inst., 

clerk — German  (1st) 

443 — Picken,  Fanny,  18,  Hertford  Lit.  and  Sci.  Inst., 
pupil  teacher — Arith.  (3d) ; Eng.  Lang.  (3d) 
47C — Pickering  Albert,  28,  Hull  Ch.  Inst.,  clerk— 
Bkpg.  (1st) 

475 — Pickering,  John  II.,  34,  Hull  Ch.  Inst,,  maltster — 
Bkpg.  (2d) 

524*-Pickford,  William  B.,  18,  Hyde  M.I.,  clerk— 
Arith.  (2d) 


953— Pierce,  Samuel,  21,  Salford  W.M.  Coll.,  book- 
keeper— Arith.  (3d) 

690 — Pike,  Thomas,  24,  Royal  Polytechnic  Inst.,  jeweller 
-Bkpg.  (2d) 

144 — Binder,  William,  16,  Bradford  M.I.,  piece-hooker 
— Arith.  (2d) 

490 — Plummer,  George,  17,  Hull  Young  People’s  Chr. 

and  Lit.  Inst.,  clerk — Arith.  (3d) 

966 — Pogson,  Joseph,  20,  Salford  W.M.  Coll.,  book- 
keeper— Arith.  (3d) 

1176— Pohse,  Sophie  C.,  24,  Birkbeck  Lit.  and  Sci.  Inst., 
governess — French  (3d) 

63— Poole,  Thomas  T.,  21,  Ashby-de-la-Zouch  Young 
Men’s  Mut.  Imp.  Soc.,  cabinet-maker — Bkpg. 
(3d) 

763 — Potter,  Albert,  17,  Manchester  M.I. , pupil  teacher 
■ — French  (3d) 

688 — Pratt,  Emma  A.,  29,  Royal  Polytechnic  Inst., 
schoolmistress — Eng.  Lang.  (3d) 

1192 — Preston,  George,  17,  Leeds  Young  Men’s  Chr. 

Assoc.,  book-keeper — Eng.  Lang.  (3d) 

353 — Priaulx,  Charles  E.,  16,  Glasgow  M.I.,  clerk — 
Arith.  (3d) 

652 —  Price,  Henry  W.,  18,  City  of  London  Coll.,  clerk 

— Logic  (2d) 

1187 — Prince,  George  A.,  16,  Leeds  Young  Men’s  Chr. 

Assoc.,  bookbinder  apprentice — Eng.  Lang.  (3d) 

653 —  Prior,  Samuel  J.  B.,  25,  City  of  London  Coll., 

clerk — French  (2d) 

955 — Probert,  Frederick,  24,  Salford  W.M.  Coll.,  clerk 
—French  (3d) 

363 — Pullar,  James  T.,  16,  Glasgow  M.I.,  clerk — 
Spanish  (3d) 

147 — Purchon,  Samuel  R.,  22,  Bradford  M.I.,  litho- 
graphic printer — Arith.  (3d)  ; Pol.  Econ.  (3d) ; 
Eng.  Lang.  (2d) 

697 — Quick,  John  H.,  23,  Royal  Polytechnic  Inst., 
solicitor’s  clerk — Arith.  (3d) ; Eng.  Lang.  (2d) 

1201 — Raby,  John,  18,  Leeds  Young  Men’s  Chr.  Assoc., 
pupil  teacher — Arith.  (1st)  ; Eng.  Lang.  (2d) 
1189 — Rae,  Charles  J.,  16,  Leeds  Y”oung  Men’s  Chr. 

Assoc.,  apprentice — German  (1st) ; French  (2d) 
529 — Rand,  Charles  W.,  18,  Ipswich  W.M.  Coll.,  clerk 
—Bkpg.  (2d) 

135 — Rawsthorn,  Thomas,  18,  Bolton  Ch.  Inst.,  clerk — 
Arith.  (2d) 

573 — Rea,  Philip  V.,  19,  Liverpool  Inst.,  in  an  office — 
Bkpg.  (2d) 

654 —  Read,  Charles  H.,  26,  City  of  London  Coll.,  clerk 

— French  (2d) 

818 — Redfearn,  Abraham,  19,  Manchester  M.I.,  clerk 
— Eng.  Hist.  (3d)  ; Eng.  Lang.  (3d) 

548 — Redick,  Mary,  22,  Leeds  Ch.  Inst.,  no  occupation 
stated — Th.  of  Music  (2d) 

230 — Reid,  David,  23,  Dundee  Young  Men’s  Chr.  Assoc., 
grocers’  assistant — Eng.  Lang.  (3d) ; Arith.  (3d) 
347 — Reid,  David  H.,  25,  Glasgow  Ath.,  warehouse- 
man— French  (3d) ; Bkpg.  (2d) 

655 —  Reid,  John  A.,  25,  City  of  London  CoU.,  clerk — 

Bkpg.  (1st) 

897 — Reid,  Robert,  18,  Paisley  Artisan’s  Inst.,  pattern- 
maker— Th.  of  Music  (1st) 

656 —  Renaut,  Frederick  W.,  22,  City  of  London  Coll., 

clerk — Bkpg.  (1st) 

657 —  Reynolds,  Charles  A.  J.,  17,  City  of  London  Coll., 

clerk — Arith.  (3d) ; Eng.  Hist.  (2d) ; French 
(3d)  ; Eng.  Lang.  (2d) 

1095 — 'Reynolds,  Herbert,  19,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Pol.  Econ.  (2d) 

658 —  Reynolds,  James,  19,  City  of  London  Coll.,  short- 

hand clerk — Eng.  Lang.  (1st) 

1217 — Richardson,  Frederick,  24,  Leicester  W.M.  Coll., 
elastic  braid  weaver — Arith.  (3d) ; French  (3d) 
565— Richardson,  James  A.,  17,  Liverpool  Inst.,  in  an 
office — Bkpg.  (2d) 
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705 — Eickards,  Josephus,  20,  Eoyal  Polytechnic  Inst., 
clerk— Ai-ith.  (1st)  ; Eng.  Hist.  (2d)  ; Eng. 
Lang.  (1st) 

7 — Eiddell,  John,  22,  Aberdeen  M.I.,  clerk — Arith. 

(3d) 

1108 — Eiorden,  George  J.,  22,  Birkheck  Lit.  and  Sci. 
Inst.,  engraver — Eng.  Hist.  (2d) 

17 — Eitchie,  Peter,  17,  Aberdeen  M.I.,  clerk — Arith. 
(3d) 

138 — Eitson,  James  T.,  17,  Bolton  Ch.  Inst.,  pupil 
teacher — Arith.  (2d)  ; Eng.  Lang.  (2d) 

834— Eoberts,  Daniel,  26,  Manchester  M.I.,  letterpress 
printer — Bkpg.  (1st) 

433 — Eoberts,  George  H.,  20,  Halifax  'W.M.  Coll., 
■wiredrawer — Bkpg.  (2d) 

569 — Eoberts,  Eenrick  S.,  20,  Liverpool  Inst.,  clerk — 
Bkpg.  (3d) 

1090 — Eoberts,  Eobert  A.,  20,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Bkpg.  (1st) 

387— Eoberts,  Eobert  W.,  22,  Glasgow  M.I.,  Bible- 
reader— Eng.  Lang.  (3d) 

660 — Eoberts,  William  W.,  19,  City  of  London  Coll., 
clerk — Bkpg.  (2d) 

216 — Eobertson,  David,  17,  Dundee  Young  Men’s  Chr. 

Assoc.,  apprentice  clerk- — Arith.  (3d) 

281 — Eobertson,  Eobert,  27,  Glasgow  Anderson.  Univ. 
Pop.  Evg.  Classes,  warehouseman — Th.  of 
Music  (2d) 

1007 — Eobinson,  Benjamin  J.,  16,  Swindon  M.I.,  erector 
apprentice — Arith.  (3d) 

575 — Eobinson,  Frederick,  16,  Liverpool  Inst.,  in  an 
oflBce — Arith.  (2d) ; Eng.  Lang.  (3d) 

1064— Eobson,  Thomas,  17,  York  Inst.,  attorney’s  clerk 
—Arith.  (3d) 

500 — Eodmell,  George,  20,  Hull  Young  People’s  Chr. 
and  Lit.  Inst.,  corporation  sworn  meter  and 
weigher — Arith.  (3d) 

803 — Eogers,  Stephen,  19,  Manchester  M.I.,  clerk — 
Arith.  (3d)  ; Eng.  Hist.  (3d)  ; Eng.  Lang.  (2d) 
826 — Eoscoe,  James,  16,  Manchester  M.I.,  warehouse- 
man— Arith.  (1st) ; Bkpg.  (1st) 

662 — Eose,  John  H.,  25,  City  of  London  Coll.,  clerk — 
Logic  (3d) ; Pol.  Econ.  (2d)  ; Eng.  Lang.  (2d) 
374 — Eoss,  Andrew,  17,  Glasgow  M. I., clerk — Bkpg.  (2d) 
878 — Eoss,  James  J.,  19,  Newcastle-on-Tyne  Ch.  Inst., 
clerk — Arith.  (2d) 

806 — Eothwell,  Hamlet,  21,  Manchester  M.I.,  clerk — 
Bkpg.  (2d) 

987 — Eushton,  Cephas  M.,  23,  Stockport  Sund.  Sch. 

Imp.  Soc.,  clerk— Arith.  (3d) 

880— Eutherford,  George,  22,  Newcastle-on-Tjme  Ch. 

Inst.,  clerk — Arith.  (2d) ; Bkpg.  (3d) 

128— Eutherford,  Thomas  K.,  24,  Blackburn  Sci.  Sch., 
schoolmaster — Arith.  (2d) 

38 — Euxton,  John,  17,  Aberdeen  M.I.,  pupil  teacher 
— Arith.  (2d) 

42 — Sanderson,  James,  21,  Accrington  M.I.,  book- 
keeper— Arith.  (1st) 

367 — Sands,  David,  46,  Glasgow  M.I.,  bookseller — 
Th.  of  Music  (2d) 

118 — Saville,  Sarah  A.,  19,  Birmingham  and  Mid.  Inst., 
pupil  teacher — Eng.  Lang.  (3d) 

869 — Schofield,  John,  20,  Mossley  M.I.,  book-keeper — 
Arith.  (3d)  ; Bkpg.  (3d) 

872 — Schofield,  Joseph,  17,  Mossley  M.I.,  cotton  piecer 
—Bkpg.  (1st) 

775 — Schofield,  Mark,  16,  Manchester  M. I.,  salesman — 
Arith.  (3d) 

282— Scott,  Henry,  20,  Glasgow  Anderson.  Hniv.  Pop. 

Evg.  Classes,  clerk — Th.  of  Music  (2d) 

297 — Scott,  Hugh,  19,  Glasgow  Ath.,  writer’s  clerk — 
Bkpg.  (1st) 

45 — Scott,  James,  29,  Arbroath  Local  Board,  flax 
spinner — Th.  of  Music  (3d) 

163 — Scott,  Joseph,  16,  Carlisle  M.I.  (no  occupation) 
— Arith.  (2d) 


283 — Scott,  William,  22,  Glasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  draper — Th.  of  Music  (3d) 

743 — Sciimgeour,  John,  17,  St.  Stephen’s  Evg.  Sch. 

Westminster,  clerk — Arith,  (2d) 

663 — Scriven,  Alphonso  T.,  20,  City  of  London  Coll., 
clerk — Bkpg.  (3d) 

972— Seal,  James,  20,  Stockport  M.I.,  clerk — Bkpg. 

(3d) 

1177 — Seary,  Thomas  C.,  23,  Birkbeck  Lit.  and  Sci. 
Inst.,  draughtsman — Th.  of  Music  (3d) 

37 — Selbie,  Joseph,  21,  Aberdeen  M.I.,  clerk — Eng. 
Lang.  (3d) 

835— Sessions,  Thomas  W.,  26,  Manchester  M.I., 
cashier — Bkpg.  (1st) 

308 — Shanks,  John  B.,  18,  Glasgow  Ath.,  clerk — 
French  (3d) 

450 — Sharp,  Samuel,  17,  Huddersfield  M.I.,  clerk — 
French  (3d) 

1091 — Shaw,  Arthur  H.,  16,  Birkbeck  Lit.  and  Sci. Inst., 
clerk- — Arith.  (2d) 

434 — Shaw,  Edwin,  21,  Halifax  W.M.  Coll.,  packer — 
Arith  (2d) 

302 — Shaw,  William,  19,  Glasgow  Ath.,  bookseller’s 
assistant — French  (3d) 

1096 — Shearer,  John  E.,  24,  Birkbeck  Lit.  and  Sci.  Inst., 
warehouseman — Pol.  Econ.  (2d) 

89 — Shepherd,  James,  16,  Bacup  M.I.,  weaver — Arith. 
(3d) 

78 — Shillito,  James,  19,  Bacup  M.I.,  tinner — Arith. 
(3d) ; Bkpg.  (3d) 

1156 — Shirley,  Joseph  H.,  19,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Bkpg.  (2d) 

454 — Shorten,  Frank,  16,  Hull  Ch.  Inst.,  engineer’s 
apprentice — German  (3d) 

156 — Sibson,  John,  18,  Carlisle  M.I.,  student — Arith. 
(1st) 

792 — Sidebutham,  John  J.  17,  Manchester  M.I.,  clerk 
Logic  (2d) 

862 — Silvey,  Samuel,  16,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

284 — Simpson,  James,  23,  Glasgow  Anderson.  Univ. 

Pop.  Evg.  Classes,  engineer — Arith.  (2d) 

377 — Simpson,  John,  20,  Glasgow  M.I.,  clerk — ^Eng. 
Lang.  (2d) 

120 — Sims,  William,  19,  Birmingham  and  Mid.  Inst., 
clerk — Arith.  (1st) 

187— Sinclair,  Allen,  31,  Derby  M.I.,  police  inspector 
— Eng.  Lang,  (2d) 

168 — Skelton,  John,  18,  Carlisle  M.I.  (no  occupation) 
Arith.  (2d) 

493 — Slack,  Henry,  22,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  clerk — Arith  (2d) 

780 — Slater,  John  T.,  16,  Manchester  M.I.,  clerk — 
Arith.  (3d) 

159 — Slater,  Joseph,  19,  Carlisle  M.I.,  (no  occupation 
stated)  Eng.  Hist.  (2d) ; French  (3d)  ; Eng. 
Lang.  (3d) 

728 — Slingo,  William,  17,  St.  Stephen’s  Evg.  Sch. 
Westminster,  telegraphist  — Arith.  (3d);  Eng. 
Hist.  (3d) 

527 —  Smith,  Alfred,  27,  Ipswich  W.M.  Coll.,  carpenter 

—Bkpg.  (2d)_ 

989 — Smith,  Frederick  P.,  19,  Stockport  Sund.  Sch. 

Imp.  Soc.,  mechanic- — Arith.  (3d) 

664 — Smith,  George,  18,  City  of  London  Coll.,  clerk — 
Arith.  (1st) ; Eng.  Lang.  (2d) ; the  third  prize 
of  £1  for  Writing  from  Dictation,  and  the  first 
prize  of  £5  for  Handwriting. 

528 —  Smith,  George  F.,  17,  Ipswich  W.M.  CoU.,  clerk 

— Bkpg.  (1st) 

1175 — Smith,  George  F.,  18,  Birkbeck  Lit.  and  Sci. 
Inst.,  musicseller’s  assistant — Th.  of  Music 
(1st) 

823 — Smith,  Herbert  F.,  28,  Manchester  M.I., 

mechanical  draughtsman — French  (3d) 

1016 — Smith,  James  L.,  17,  Wakefield  M.I.,  messenger 
— Arith.  (3d)  ; Bkpg.  (2d) 
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605 — Smith,  James  M.,  25,  Hull  Young  People’s  Chr. 
and  Lit.  Inst.,  gardener — Floriculture  (1st), 
■with  the  second  prize  of  £3;  Fruit  and  Veg. 
Culture  (1st),  -with  the  first  prize  of  £5 

1148 —  Smith,  JohnH.  A.,  22,  Birkbeck  Lit.  and  Sci.  Inst., 

clerk — French  (3d) 

1149 —  Smith,  John  E.,  28,  Birkbeck  Lit.  and  Sci.  Inst., 

Civil  Service  writer — the  first  prize  of  £3  for 
Writing  from  Dictation,  and  the  first  prize  of 
£3  for  Writing  and  Manuscript  Printing. 

665 —  Smith,  Sidney,  18,  City  of  London  Coll.,  clerk — 

Bkpg.  (3d) 

141 — Smith,  Wheater,  20,  Bradford  M.I.,  surveyor — the 
second  prize  of  £2  for  Writing  and  Manuscript 
Printing. 

285- — Smith,  William,  21,  Glasgow  Anderson.  Univ. 
Pop.  Evg.  Classes,  pawnbroker’s  assistant — 
Th.  of  Music  (2d) 

1104 — Smith,  William  C.,  17,  Birkbeck  Lit.  and  Sci.  Inst., 
engineer’s  apprentice — Arith.  (3d) 

369 — Smith,  William  C.,  22,  Glasgow  M.I.,  clerk — 
Arith.  (1st) 

979 — Smith,  William  J.,  21,  Stockport  Sund.  Soh.  Imp. 
Soc.,  fitter — Arith.  (3d) 

666 —  Smyth,  James,  29,  City  of  London  Coll.,  clerk — 

Bkpg.  (2d) 

639 — Speight,  Anthony  T.,  16,  Kendal  Chr.  and  Lit. 

Inst.,  pupil  teacher — Arith.  (2d) 

747 — Spencer,  Harry,  24,  Tonic  Sol-fa  Teachers’  Assoc., 
carver  and  gilder — Th.  of  Music  (3d) 

874 — Stanners,  Thomas,  17,  Newcastle- on-Tyne  Ch. 
Inst.,  clerk — Bkpg.  (2d) 

858 — Starkie,  William  H.,  21,  Manchester  M.I.,  clerk 
Arith.  (3d) ; Bkpg.  (1st) 

439 — Starr,  Henry  P.,  16,  Hertford  Lit.  and  Sci.  Inst., 
printer — Arith.  (3d)  ; Eng.  Lang.  (3d) 

831 — Steele,  William,  19,  Manchester  M.I.,  clerk — 
Arith.  (3d)  ; Bkpg.  (1st) 

1032 — Stephens,  Charles  W.,  35,  Walsall  Ch.  Inst., 
inspector  of  nuisances — Arith.  (1st) 

26 — Stephenson,  John  AY.,  22,  Aberdeen  M.I.,  clerk — 
Eng.  Lang.  (3d) 

513 — Steventon,  Wilbert,  20,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  clerk — Bkpg.  (2d) 

520 — Stewart,  James,  24,  Ipswich  AY. M.  Coll.,  gardener 
— Fruit  and  A’’eg.  Culture  (2d) 

233 — Stirton,  James,  19,  Edinburgh  AVatt  Inst.,  ap- 
prentice joiner — Eng.  Lang.  (3d) 

091— Stone,  Mary  A..  27,  Eoyal  Polytechnic  Inst, 
housekeeper — French  (3d) 

1063 — Stout,  Eobert,  17,  A^ork  Inst.,  joiner — Eng.  Hist. 
(3d) 

478 — Strachan,  Ada  M.,  18,  Hull  Young  People’s  Chr. 
and  Lit.  Inst.,  (no  occupation) — Eng.  Lang. 

c, 

287 —  Strang,  David  B.,  20,  Glasgow  Anderson.  Univ. 

Pop.  Evg.  Cbisses,  clerk — Th.  of  Music — 

. (2d) 

288 —  Strang,  Matthew  AY.,  25,  Glasgow  Anderson. 

Univ.  Pop.  Evg.  Classes,  book-keeper — Th.  of 
Music  (2d) 

550 —  Strickland,  Edwin,  18,  Leeds  Ch.  Inst.,  clerk — 

^ Bkpg.  (1st) 

551 —  Strickland,  James,  16,  Leeds  Ch.  Inst.,  solicitor’s 

clerk — Bkpg.  (1st) 

121 — Surgey,  Herbert  II.,  16,  Birmingham  and  Mid. 

Inst.,  pupil  teacher — Arith.  (1st) 

46 — Sutherland,  James  'F.,  34,  Arbroath  Local  Board, 
grocer  and  spirit  dealer — Th.  of  Music  (3d) 

16 — Sutherland,  AATlliam,  18,  Aberdeen  M.I.,  clerk — 
French  (3d) 

608 — Sutherland,  William  J.,  16,  Liverpool  Inst.,  office 
boy — Bkpg.  (3d) 

430 — Sykes,  Arthur,  20,  Halifax  AY.M.  Coll.,  clerk — 
Arith.  (3d) ; Bkpg.  (2d) 

437 — Sykes,  John  H.,  17,  Halifax  AY.M.  Coll.,  ware- 
houseman— Arith.  (3d) 


286— Symington,  John  M.,  20,  Glasgow  Anderson. 
Univ.  Pop.  Evg.  Classes,  warehouseman — Th. 
of  Music  (1st) 

366' — Taj'lor,  Charles,  23,  Glasgow  M.I.,  boot-top  cutter 
— Th.  of  Music  (2d) 

1111 — Taylor,  Herbert  E.,  18,  Birkbeck  Lit.  and  Sci. 
Inst.,  clerk — Bkpg.  (1st) 

952— Taylor,  James  M.,  17,  Salford  W.M.  Coll.,  clerk 
■ — Arith.  (3d) 

1188 — Taylor,  John,  17,  Leeds  Young  Men’s  Chr.  Assoc., 
apprentice — German  (1st),  with  the  second  prize 
of  £3 

833 — Taylor,  Joseph,  21,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

866 — Taylor,  Samuel,  18,  Mossley  M.I.,  cotton-piecer 
• — Bkpg.  (3d) 

618 — Taylor,  William  H.,  22,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  clerk — Bkpg.  (1st) 

122 — Taylor,  AYilliam  H.,  26,  Birmingham  and  Mid. 
Inst.,  clerk — Eng.  Hist.  (3d)  ; Pol.  Econ.  (2d) ; 
Eng.  Lang.  (1st) 

849 — Teggin,  William,  17,  Manchester  M.I.,  stationers’ 
assistant — Bkpg.  (1st) 

1060— Temperton,  Frederick  N.,  19,  York  Inst.,  joiner 
—Arith.  (3d) 

509 — Templeman,  AYilliam  H.,  22,  Hull  Young  People’s 
Chr.  and  Lit.  Inst.,  wholesale  grocers’  assistant 
—Bkpg.  (2d) 

194 — Tenney,  John,  17,  Devonport  M.I.,  solicitors’ 
clerk — Bkpg.  (3d) 

1056 — Tenniswood,  Walter,  19,  York  Inst.,  student — 
Th.  of  Music  (1st) 

464 — Theukor,  AATlliamD.,  23,  Hull  Chr.  Inst.,  clerk — 
Bkpg.  (1st) 

907 — Thomas,  Edgar  0.,  18,  Pembroke  Dock  M.I., 
draper — Arith.  (1st) 

245 — Thonjas,  James  AY.,  16,  Aldershot  (no  occupa- 
tion)— Arith.  (2d) 

20 — Thompson,  Charles  F.,  20,  AberdeenM.I.,  clerk — 
Eng.  Lang.  (3d) 

516 — Thompson,  Edward,  28,  Hull  Y’oung  People’s  Chr'. 

and  Lit.  Inst.,  clerk — Bkpg.  (1st) 

901 — Thompson,  Thomas,  17,  Parsonstown  AAung 
Men’s  Chr.  Assoc.,  pupil  teacher — Arith.  (1st) 

39 — Thompson,  AATlliam,  22,  Aberdeen  M.I.,  shop- 
man— Eng.  Lang.  (3d) 

24 — Thomson,  Alexander,  18,  Aberdeen  M.I.,  clerk — 
Arith.  (2d) 

737 — Thorn,  Frederick  H.,  16,  St.  Stephen’s  Evg.  Sch. 

Westminster,  writer — Arith.  (2d) 

817 — Thorpe,  Charles,  18,  Manchester  M.I.,  cleik — 
Arith.  (1st)  ; Bkpg.  (1st) 

290 — Threshie,  James,  26,  Glasgow  Anderson.  Univ. 
Pop.  Evg.  Classes,  writer — Th.  of  Music 
(3d) 

04— Timms,  Eobert  J.,  17,  Ashby-de-la-Zouch  Young 
Men's  Mut.  Imp.  Soc.,  bookkeeper — Bkpg. 
(2d) 

150 — Tirbutt,  John  C.  B.,  16,  Bromsgrove  Lit.  and 
M.I.,  clerk— Eng.  Hist.  (3d) 

239 — Tomlinson,  John  AY.,  32,  Aldershot,  sergeant — 
Arith.  (1st)  ; Eng.  Lang.  (2d) 

170 — Topping,  George,  16,  Carlisle  M.I.,  student — 
Arith.  (2d) 

485— Townend,  Eobert,  20,  Hull  AToung  People’s  Chr. 

and  Lit.  Inst.,  pupil  teacher — Arith.  (1st) 

750 — Tucker,  Eichard,  21,  Tonic  Sol-fa  Teachers’ 
Assoc.,  clerk — Th.  of  Music  (2d) 

07 — Tunks,  Joseph,  21,  Ashford  M.I.,  railway 
accountant’s  clerk — Bkpg.  (1st) 

913 — Turl,  Charles  P.,  17,  Pembroke  Dock  M.I.,  pupil 
teacher,  Eng.  Lang.  (2d) 

898 — Turnlmll,  George,  21,  Paisley  Artisan’s  Inst., 
clerk — Bkpg.  (1st) 

210 — Tjmdall,  James,  19,  Dundee  Aiming  Men’s  Chr. 
Assoc.,  pattern  maker — Arith.  (3d) 
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291 — Ure,  John  Gr.,  21,  Griasgow  Anderson.  Univ.  Pop. 

Evg.  Classes,  clerk— Th.  of  Music  (1st) 

766 — Urquhart,  Alexander  li.,  20,  Manchester  M.I., 
clerk — Bkpg.  (3d) 

333 — Urquhart,  William,  16,  Griasgow  Ath.,  clerk — 
Arith.  (2d) 

123 —  Vale,  Greorge,  17,  Birmingham  and  Mid.  Inst., 

clerk — German  (2d) 

232*-Valentine,  William  R.  H.,  23,  Dundee  Young 
Men’s  Chr.  Assoc.,  clerk — Eng.  Hist.  (3d) 

859 —  Vickers,  Eli  L.,  18,  Manchester  M.I.,  clerk — 

Arith.  (3d)  ; Bkpg  (2d) 

861 — -Vickers,  James,  16,  Manchester  M.I.,  clerk — 
Arith.  (3d)  ; Bkpg.  (2d) 

860 —  Vickers,  Lot,  28,  Manchester  M.I.,  clerk — Bkpg. 

(2d) 

785 — Vickers,  Robert  F.,  22,  Manchester  M.I.,  clerk— 
Eog.  Hist.  (2d) 

862*-Vo.sper,  Henry,  22,  Manchester  M.I.,  buyer — 
Logic  (3d)  ; Pol.  Econ.  (1st),  with  the  third 
prize  of  £2  ; Eng.  Lang.  (2d) 

963 — Voyce,  Samuel,  19,  Salford  W.M.  Coll.,  clerk — 
Arith.  (3d) 

825 — Wainwright,  Thomas,  19,  Manchester  M.I.,  clerk 
—Bkpg.  (1st) 

' 1084 — Walkden,  Young,  22,  Bolton  M.I.,  clerk — Arith. 

(3d)  ; Eng.  Lang.  (3d) 

1003 — Walker,  Duncan  M.,  20,  Swindon  M.I.,  clerk — 
Arith.  (3d)  ; Bkpg.  (1st) 

715 — ^Walker,  Philip  G.,  21,  Royal  Polytechnic  Inst., 
clerk — Bkpg.  (2d) 

360 — Walker,  William  W.,  16,  Glasgow  M.I.,  clerk — 
Arith.  (3d)  ; Bkpg.  (1st) 

1181 — Walton,  Oliver,  17,  Birkheok  Lit.  and  Sci.  Inst., 
solicitor’s  clerk — Bkpg.  (2d) 

1068 — Ward,  John,  16,  York  Inst.,  book-keeper — Arith. 

I (3d) 

124 —  Ward,  John  W.  18,  Birmingham  and  Mid.  Inst., 

pupil  teacher — Arith.  (1st)  ; Th.  of  Music  (1st); 
French  (3d)  ; Eng.  Lang.  (2d) 

980 — Ward,  Thomas  W.  T.,  16,  Stockport  Sund.  Sch. 

Imp.  Soe.,  warehouseman — Ardth.  (3d) 

506 — War.len,  John,  16,  Hull  Young  People’s  Chr.  and 
Lit.  Inst.,  engineer’s  clerk — Bkpg.  (2d) 

801 — Wardle,  John,  21,  Manchester  M.I.,  clerk — Eng. 

Hist.  (3d) ; Eng.  Lang.  (2d) 

971 — Waterhouse,  Benjamin,  17,  Stockport  M.I., 

! assistant  bookkeeper — Arith.  (3d) 

899 — Waters,  William,  23,  Paisley  Artisans’  Inst.,  clerk 
— Th.  of  Music  (2d) ; Eng.  Lang.  (3d) 

8 — Watson,  Alexander,  16,  Aberdeen  M.I.,  draper’s 
apprentice — Eng.  Lang.  (2d) 

11 — Watson,  Ale.xander  G.,  21,  Aberdeen  M.I.,  clerk 
— Th.  of  Music  (2d) 

670 — Watson,  Alfred,  23,  City  of  London  Coll.,  clerk — 
Bkpg.  (2d) 

• 125 — Watson,  Edmund  W.,  1 8,  Birmingham  and  Mid. 

Inst.,  clerk— French  (3d) 

• 48 — Watson,  John,  34,  Arbroath  Local  Board,  boot- 

top  maker — Th.  of  Music  (3d) 

235 — Waugh,  Peroival,  18,  Edinburgh  Watt  Inst.,  clerk 
— Arith.  (1st) ; Eng.  Hist.  (1st),  with  the  second 
prize  of  £3  ; Bkpg.  (3d)  ; and  the  second  prize 
of  z2  for  Writing  from  Dictation 
I 1099 — Weatherley,  George,  19,  Birkbeck  Lit.  and  Soi. 
I Inst.,  clerk — Bkpg.  (1st) 

. 1199 — Weaver,  Henry,  35,  Leeds  Young  Men’s  Chr. 

‘ Assoc.,  inland  revenue  officer — Arith.  (3d) ; 

Bkpg.  (1st) 

]!  883 — Weddle,  John,  24,  Newcastle  on-Tyne  Ch.  Inst., 

I clerk — Bkpg.  (1st) 

I 924 — Wenn,  William  P.,  25,  Richmond  Parochial 
\ Library,  gardener — Floriculture  (2d)  ; Fruit 

I and  Veg.  Culture  (3d) 


1015 — West,  Henry,  27,  Wakefield  M.I.,  mat  maker — 
Arith.  (3d) 

1134 — Wharhirst,  John,  27,  Birkbeck  Lit.  and  Sci.  Inst., 
chaser — Bkpg.  (2d) 

671 —  Wheeler,  Edward  J.,  27,  City  of  London  Coll.,  in 

civil  service — German  (2d) ; French  (2d) 

471 — Whitaker,  Samuel,  18,  Hull  Ch.  Inst.,  clerk — 
Bkpg.  (1st) 

1184 — Whitaker,  Thomas,  19,  Leeds  Young  Men’s  Chr. 

Assoc.,  compositor — Eng.  Lang.  (3d) 

812 — White,  Arthur  M.,  21,  Manchester  M.I.,  clerk — 
Arith.  (3d) 

672 —  White,  Henry  G.,  22,  City  of  London  Coll,  (no 

occupation  stated) — German  (2d) ; French  (2d)  ; 
Bkpg.  (1st) 

822 — Whitelow,  Edward  T.,  18,  Manchester  M.I., 
engineer — Arith.  (3d)  ; Spanish  (3d) : Eng. 
Lang.  (2d) 

706 — Whiteman,  Frank  G.,  29,  Royal  Polytechnic 
Inst.,  clerk — French  (1st),  with  the  first  prize 
of  £5 

468 — Whiteside,  Walter  C.,  25,  Hull  Ch.  Inst.,  clerk — 
Bkpg.  (1st) 

405 — Whitley,  Phineas,  21,  Halifax  M.I.,  teacher  of 
music — Arith.  (2d) ; Eng.  Hist.  (2d)  ; Eng. 
Lang.  (1st) 

999 — Whitton,  Charles,  17,  Swindon  M.I.,  clerk — 
Arith.  (2d) 

673 —  Wiggins,  Alfred,  24,  City  of  London  Coll.,  leather 

manufacturer — Bkpg.  (2d) 

962 — AVigley,  Jeremiah,  31,  Salford  W.M.  CoU., 
engineer — Arith.  (3d) 

702 — AVilkins,  Charles,  26,  Royal  Polytechnic  Inst., 
clerk — German  (3d) 

718 — AVilkins,  Robert  AV.,  28,  Royal  Polytechnic  Inst., 
clerk — German  (1st) ; Italian  (1st),  with  the 
first  prize  of  £5 

1097 — AVilkinson,  Jeannette  G.,  29,  Birkbeck  Lit.  and 
Sci.  Inst.,  upholstress — Pol.  Econ.  (1st),  with 
the  first  prize  of  £5 

92 — AVilkinson,  John,  17,  Bacup  M.I.,  weaver — 
Arith.  (2d) 

85 — AVilkinson,  John  F.,  17,  Bacup  M.I.,  operative — 
Arith.  (3d) 

1070— AVilkinson,  JohnR.,  17,  York  Inst.,  pupil  teacher 
— Arith.  (2d) 

675—  AVilley,  Octavius  D.,  19,  City  of  London  Coll., 

clerk — Bkpg.  (1st) 

686 — AVilliams,  Arthur  R.,  20,  Royal  Polytechnic  Inst., 
photographer — Pol.  Econ.  (3d) 

954 — AVilliams,  John,  16,  Salford  W.M.  Coll.,  clerk — 
Bkpg.  (1st) 

740— AVillis,  George  AV.,  16,  St.  Stephen’s  Evg.  Sch., 
AVestminster,  writer — Arith.  (3d) 

676 —  Willoughbjq  A’Filliam  H.,  31,  City  of  London 

Coll.,  clerk — German  (3d) 

438 — -AVilson,  Arthur,  16,  Halifax  W.M.  Coll.,  appren- 
tice in  wool  trade  Bkpg.  (3d) 

875 — AVilson,  Thomas,  21,  Newcastle-on-Tyne  Ch. 

Inst.,  clerk — Arith.  (2d)  ; Bkpg.  (1st) 

494 — AVilson,  Thomas,  16,  Hull  Young  People’s  Chr. 

and  Lit.  Inst.,  pupil  teacher — Arith.  (2d) 

927 — AVing,  AVilliam,  19,  Rotherham  Lit.  and  M.I., 
clerk — Bkpg.  (1st),  with  the  first  prize  of 
£5 

677 —  AVinwood,  Edward,  18,  City  of  London  Coll.,  clerk 

— Arith.  (2d) ; Eng.  Hist.  (1st) ; Bkpg.  (3d) 

678—  Withers,  Edmund,  39,  City  of  London  Coll.,  clerk 

— Bkpg.  (2d) 

537 — AVitton,  James  C.,  23,  Kendal  Chr.  and  Lit.  Inst., 
teacher — Logic  (2d) 

857 — AVood,  Henry,  18,  Manchester  M.I.,  book-keeper 
— Th.  of  Music  (2d) 

791 — AVood,  Henry,  21,  Manchester  M.I.,  clerk — Ger- 
man (2d) 

679 —  AVood,  John  AV.,  19,  City  of  London  Coll.,  clerk 

— Bkpg.  (1st) 
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853 — Wood,  William,  21,  Manchester  M.I.,  clerk — 
Bkpg.  (1st) 

710 — Wood,  William,  25,  Royal  Polytechnic  Inst., 
pianoforte  tuner — German  (3d) 

1180 — Woodford,  Richard  J.,  19,  Birkheck  Lit.  and  Sci. 
Inst.,  law  clerk — Pol.  Econ.  (2d) 

322 — Woodrow,  James,  24,  Glasgow  Ath.,  clerk — 
French  (3d) 

680 —  Woodrow,  James  J.,  17,  City  of  London  Coll.,  clerk 

— French  (3d) 

726 — Woolley,  William  J.,  16,  St.  Stephen’s  Even.  Soh., 
Westminster,  clerk — Arith.  (3d) 

681 —  -Wootton,  John  J.,  19,  City  of  London  Coll.,  clerk 

— Arith.  (2d) ; Eng.  Hist.  (3d)  ; and  the  fourth 
prize  of  £1  for  Handwriting 
928 — Wright,  Albert  T.,  18,  Rotherham  Lit.  and  M.I., 
clerk— Arith.  (2d) 

1197 — Wright,  Richard,  27,  Leeds  Young  Men’s  Chr. 
Assoc.,  joiner — French  (2d) 

1008 — Wright,  'i’heophilus,  17,  Swindon  M.I.,  fitter — 
Arith.  (3d) 

1157 — AVright,  William  II.,  18,  Birkheck  Lit.  and  Sci. 

Inst.,  clerk — Arith.  (1st)  ; Eng.  Hist.  (1st), 
with  the  first  prize  of  £5  ; Bkpg.  (1st)  ; and  the 
second  prize  of  £3  for  Handwriting. 

863 — Wrigley,  Andrew,  22,  Mossley  M.I.,  clerk — 
Bkpg.  (1st) 

313 — AVyllie,  John  R.,  18,  Glasgow  Ath.,  clerk — 
French  (3d) 

1061 — Yates,  John,  17,  York  Inst.,  clerk — Arith.  (3d) 
132 — Yates,  Nathan,  16,  Bolton  Ch.  Inst.,  book-keeper 
— Arith.  (3d) 

390 — Young,  Alexander,  18,  Glasgow  M.I.,  grocer — ■ 
Eng.  Lang.  (2d) 

208 — Young,  Edward,  23,  Dundee  Young  Men’s  Chr. 
Assoc.,  clerk — Arith.  (1st) 

214 — Young,  Frank  W.,  21,  Dundee  Young  Men’s  Chr. 

Assoc.,  assistant  chemist — Arith.  (2d) 

292 — Young,  Robert,  21,  Glasgow  Anderson.  TJniv. 
Pop.  Evg.  Classes,  yarn  salesmen — Th.  of 
Music  (1st) 

345 — Young,  AVilliam,  22,  Glasgow  Ath.,  clerk — 
French  (2d) ; Bkpg.  (3d) 

837 — Younghushand,  Edward,  18,  Manchester  M.I., 
clerk — Bkpg.  (2d) 

15 — Youngson,  John,  18,  Aberdeen  M.I.,  printer’s 
compositor — Eng.  Lang.  (3d) 


The  number  of  locomotive  engines  in  the  United 
Kingdom  increased  from  9,379,  in  1870,  to  10,490,  in  1871; 
and  the  number  of  carriages,  waggons,  &c.,  exclusive  of 
locomotives,  increased  from  285,994,  to  311,427:  giving  an 
increase  in  locomotives  per  mile  from  0 60,  for  1870,  to  0’68, 
for  1871,  and  .an  increase  from  18'38,  in  1870,  to  20'25,  in 
1871,  as  regarded  other  vehicles. 

A Bill  has  been  proposed  in  the  New  York 
Legislature  which  stipulates  that  every  room  above  the 
second  floor  in  the  hotels  or  inns  of  incorporated  cities  of 
the  State  shall  be  provided  with  a rope  or  chain-ladder  that 
will  reach  to  the  ground,  as  a means  of  escape  in  case  of  fire. 

Amongst  the  objects  of  interest  exhibited  at 
AVigan  were  two  coal-cutters,  one  made  by  Messrs.  Omraaney 
and  Tatham,  of  Salford  ; the  other  patented  by  Me.ssrs. 
Elliott  and  Copely,  and  manufactured  by  R.  and  G.  Railton, 
of  Blackburn. 

Colonel  Andrew  Derroin,  of  Paterson,  U.S.,  has 
taken  out  a patent  for  forming  bricks  into  very  large  blocks, 
to  be  used  in  the  erection  of  buildings  in  sections.  This 
work  is  to  bo  done  by  boys,  aided  by  mechanical  power. 

It  is  found  by  Dr.  AValz  that  glacial  acetic  acid 
forms  an  excellent  solvent  for  iodine,  certainly  not  inferior  to 
alcohol. 

The  forest  produce  of  the  United  States,  of  all 
kinds,  amounts  in  value  to  at  least  £200,000,000  annually. 

Nearly  every  vice-royalty  in  Turkey  has  now  its 
official  paper  in  Turkish  and  the  other  vernaculars. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  If  eports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  fourth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 


REPORT  ON  DRIED  FRUITS. 

By  Richard  Witherhy. 

At  the  first  sight  of  the  case  of  dried  fruits 
shown  in  this  section,  Food  Department,  the  idea 
arises  that  what  are  generally  accepted  as  such 
productions  are  currants,  raisins,  almonds,  figs, 
and  dates,  and  that  the  specimens  taking 
the  lead  in  this  case  are  rather  extraneous 
to  the  subject  than  otherwise.  Upon  further 
inspection,  however,  it  is  evident  that  the 
samples  are  intended  to  bring  to  the  know- 
ledge of  the  public  the  great  perfection  to  which 
some  fruits  can,  by  simple  artistic  preparation, 
be  so  preserved  that  the  colour  and  true  na- 
tural flavour  are  retained.  All  crystallised  manu- 
factures are  such  as  are  known  as  green  fruit  in 
their  original  state,  and  these  fruits  can  only  be 
furnished  to  our  use  out  of  seasou  by  such  a 
mode  of  preparation. 

The  South  of  France  excels  any  other  foreign 
country  in  the  pre.servation  of  some  fraits  ; and 
the  care,  labour,  and  expense  bestowed  upon  the 
manufacture,  and  upon  their  delivery  in  good  con- 
dition into  the  English  markets,  cannot  be  Ov'er- 
estimated.  We  can  trace  the  trade  back  to  the 
year  1851,  when  a few  specimens  of  productions 
till  then  unknown  were  brought  to  notice,  and 
stimulated  our  English  confectioners  to  a mar- 
vellous degree,  so  much  so,  that  in  the  greatest 
portion  of  this  manufacture  in  a good  fruit  sea- 
son we  now  far  surpass  the  French.  A few 
sorts  may  be  particularised. 

In  the  first  place,  w'e  excel  and  stand  first  in 
the  make  of  West  India  pine-apple  preserve, 
both  for  delicacy  of  flavour  and  appearance,  as 
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well  as  ill  an  economical  point  of  view.  In  the 
same  way,  we  stand  first  as  regards  cherries,  green- 
gages, and  strawberries  ; but,  as  has  been  said 
before,  everything  depends  upon  the  season  here, 
for  if  we  have  to  rely  on  imported  fruit,  it  is  con- 
sidered, that  although  the  transit  is  so  rapid,  still 
the  freshness  is  impaired,  and  the  fruit  more  or 
less  broken  and  bruised. 

Our  French  neighbours  carry  away  the  palm 
from  us  in  apricots,  green  figs,  and  chinois,  or 
French  oranges.  The  specimens  of  all  crystal- 
lised fruits  shown  in  this  case,  and  in  fact  of  all 
dessert  articles,  such  as  ginger  in  syrup  or  dried, 
are  of  the  best  order;  it  is  seldom  that  so  fine  a 
show  can  be  seen,  and  it  would  be  almost  impos- 
sible to  improve  upon  it. 

We  now  pass  from  the  view  of  these  more 
attractive  fruits  to  raisins  and  currants,  and 
descriptions  of  fruit  which  are  better  known  for 
culinary  purposes ; and  there  is  probably  no 
article  of  produce,  the  consumption  of  which  has 
generally  so  largely  increased  during  the  last 
half  century  as  that  under  review. 

'Ihe  demand  about  the  commencement  of  that 
period  was  limited ; and  the  use  of  the  various 
growths  was  looked  upon  almost  as  a luxury, 
the  great  consuming  classes  hardly  knowing 
their  value,  except  at  Christmas  time.  But  the 
gradual  reduction  of  duty  in  England  put  fruit 
on  a different  basis ; the  public  benefited 
greatly,  and  the  increased  consumption  stimu- 
lated the  growers  in  Greece,  Spain,  and  Turkey 
to  cultivate  and  improve  their  vineyards.  In 
the  year  1834,  there  were  some  attemjits  made 
in  the  Ionian  Islands  to  monopolise  the  sale  of 
currants,  but  the  legislative  acts  of  those  then 
dependencies  on  the  British  Crown  neutralised 
the  attempt,  and  the  cultivation  was  steadily 
promoted. 

During  the  last  20  years,  the  vast  increase  of 
emigration  has  sju’ead  our  national  taste  far  and 
wide,  and  at  the  present  moment  the  use  of  dried 
fruits  in  the  colonies  is  enormous.  Germany 
and  America  likewise  are  large  competitors  with 
us  as  buyers  in  the  producing  regions. 

The  system  known  as  “ring-cutting,”  or 
peeling  a circle  off  the  vines  while  they  are  in 
blossom,  is  greatly  practised  in  Greece.  It  is 
considered  to  aid  the  secretion  of  a portion  of 
the  sap  of  the  tree  in  the  young  forming  berry, 
producing  a heavier  and  more  delicate  fruit, 
with  a thinner  skin.  The  quality  of  currants 
is  judged  by  size  and  colour,  which  should  be 
of  a purply  blue.  The  red  berries  are  either 
unripe,  or  else  the  produce  of  young  vines. 
Vines  do  not  yield  lU'ofitably  after  seven 
years. 

The  weight  of  currants  produced  last  year  in 
Greece  was  82,000  tons,  of  which  about  45,000 
tons  were  consumed  in  the  United  Kingdom ; 
and  as  there  is  no  use  I'or  this  fruit  other  than 


for  culinary  purposes,  it  proves  the  very  large 
service  into  which  it  enters. 

Raisins  are  known  in  many  forms ; the 
greatest  production  is  in  Spain.  Here  we  see 
the  ordinary  pudding  raisin  (Valencia),  which 
finds  such  favour  w'ith  all  classes  of  English 
people.  London,  however,  is  the  great  empo- 
rium for  this  fruit,  the  use  of  which  is  perpetually 
going  on.  A few  years  ago,  a crop  of  12,000 
tons,  for  the  supply  of  the  world  at  large,  was 
considered  heavjq  whereas  now  (1872-1873) 
London  alone  receives  12,000  tons  out  of  a total 
of  20,000  tons  that  are  grown.  As  is  the  case 
with  currants,  so  we  have  for  Valencia  raisins  a 
very  strong  competitor  in  the  American,  and 
more  especially  Canadian  buyers.  Tlie  improve- 
ment in  the  article  most  observable  of  late  years 
is  in  the  matter  of  the  stalk  being  picked  off 
before  shipment. 

Formerly  stalk  and  fruit  were  hurriedly 
pressed  into  boxes  of  5f)  lbs.  each,  whereas  now 
the  Spaniards  are  careful  to  see  the  fruit  better 
cured  and  packed  into  more  handy  cases.  For 
the  stalks  no  use  has  beeir  found,  and  they  are 
generally  burnt. 

Muscatels,  or  table  raisins,  from  Malaga, 
are  an  article  of  large  use,  and  have  a more 
extensive  range  of  quality  than  any  other 
fruit.  They  are  known  as  layers,  bunch,  and 
loose,  the  last  description  being,  as  the  word 
implies,  picked  off  the  stalk.  This  sort  is  largely 
used  in  8cotland,  but  again  the  Americans  have 
an  ever-increasing  demand  for  this  as  well  as 
for  all  other  fruits.  The  finest  growths  of  Mus- 
catels come  to  this  country,  and  shippers  spare 
no  expense  in  decorating  the  boxes  with  coloured 
papers  and  lace  edgings,  thereby,  it  is  said,  adding 
to  the  cost  £25  per  ton. 

Sultana  (Turkey)  raisins  show  a vast  improve- 
ment in  quality  during  the  last  few  years,  wdiicli 
is  shown  by  a brighter  colour  and  greater  delicacy 
of  skin.  This,  and  many  other  sorts  of  Turkey 
fruit,  are  cured  in  the  sun,  a slight  sprinkling  of 
oil  being  employed  to  prevent  the  too  great 
evaporation  of  the  moisture,  and  also  to  give  the 
fruit,  when  packed  and  shipped,  a better  chance 
of  preservation. 

Sultanas  are  mostly  used  in  the  manufacturing 
districts  of  England,  and  during  the  continuance 
of  the  cotton-famine,  which  caused  a great 
reduction  in  the  consumption  of  this  fruit, 
there  was  so  great  an  accumulation  of  stock 
in  the  United  Kingdom  and  elsewhere,  that  thej^ 
had  almost  to  be  given  away.  The  Germans 
are  large  consumers,  and  the  fruit  is  a source 
of  great  trade  between  Smyrna  and  Trieste. 
Elenie  (Turkey)  raisins  are,  as  the  title  implies 
in  the  Turkish  language  “ picked,”  and  are  used 
chiefly  for  export  to  our  distant  colonies,  and  for 
shij)s’  stores.  They  are  packed  specially  with 
this  view,  and  are  chiefly  from  the  vines  of 
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Carabouraa  and  Vourla,  districts  in  Asia  Minor. 

The  greater  proportion  of  the  raisins  from 
Smyrna  are  known  as  “ Chesme,”  the  name  of 
an  island  near  the  mainland.  These  are  the 
Turkey  grape,  pure  and  simple,  without  selection, 
picking  of  stalks,  or  any  manipulation  whatever. 
They  find  ready  use  in  our  eastern  counties,  but 
are  the  special  feature  of  fruit-trading  between 
Turkey  and  all  German  ports.  In  London  they 
are-  not  in  favour. 

There  are  vast  districts  in  Persia  where 
raisins  are  cultivated,  but  the  difficulties  of 
transit  are  so  great,  and  the  expenses  of  bringing 
them  to  the  coast  so  heavy,  that  they  do  not  pay 
to  send  to  England,  consequently  they  are  used 
for  distilling  and  other  local  purposes.  The 
Cape  wines  having  failed  to  become  popular,  the 
grapes  are  greatly  used  for  drying  into  raisins ; 
and  although  they  chiefly  find  their  w’ay  to 
Australia,  they  are  sometimes  imported  into  this 
country  in  small  quantities. 

Distillation  from  fruit  is  annually  increasing,  and 
for  this  purpose  we  look  to  Turkey  once  more  for 
black  raisins.  These  are  small  grapes,  cultivated 
without  much  care,  but  full  of  saccharine.  It  is 
much  valued  by  British  wine-makers,  and  forms  the 
stock  on  which  much  of  that  delightful  beverage 
is  founded.  Much  also  is  used  in  the  manufac- 
ture of  spirituous  drinks  at  the  place  of  growth. 
It  has  even  been  used  of  late  years  in  the  wine 
districts  of  France  and  in  Paris  for  the  creation 
of  boisson,  for  the  large  proportion  of  saccharine 
facilitates  the  process  of  fermentation. 

We  pass  to  the  last  and  not  least  important 
article  received  from  Turkey — namely,  figs. 
The  growth  is  immense,  and  Europe  and  America 
seem  never  to  tire  of  eating  this  fruit  And 
here  one  word  upon  a fiscal  matter ; the 
levy  of  £7  per  ton  on  figs  is  very  heavy  on 
the  consuming  price,  and  it  sends  to  other 
countries  much  that  might  come  to  this,  d'hese 
remarks  apply  more  specially  to  Spanish  and  the 
lower  classes  of  Turkey  fruit,  which  might  be 
utilised  much  more  in  England. 

But  a few  remarks  on  Turkey  figs  (a  very 
fine  sjiecimen  of  which  is  exhibited)  will  be 
interesting.  It  is  a matter  of  doubt  by  some 
whether  the  cultivation  of  this  fruit  is  as 
careful  now  as  it  was  some  ten  years  ago. 
The  merit  of  a good  fig  is  a tliin  skin  ; the 
seeds  should  be  visible  through  the  skin,  and 
the  fruit  inside  should  be  dark  and  luscious. 
In  packing  of  figs  there  is  no  preparation,  and 
the  popular  idea  of  sugaring  is  erroneous ; in 
fact,  the  sugar  would  cost  more  than  the  fruit. 
The  figs  of  Aidin  irsed  to  be  celebrated,  but  the 
extension  of  growth  has  now  brought  all  under 
one  common  character.  Tlie  system  of  jiacking 
figs  in  "layers,”  that  is  to  say,  of  flattening  each 
fig  to  give  it  a larger  appearance,  is  one  that 
has,  in  some  respects,  passed  the  bounds  of  pru- 


dence ; for  if  the  fruit  once  be  split,  it  naturally 
occurs  that  the  strength  departs,  and,  with  the 
strength,  the  exquisite  flavour,  which  now  is  so 
frequently  lost  for  appearance’  sake.  The  old- 
fashioned  style  of  “drum”  packing  is  entirely 
exploded. 

Figs  are  grown  in  Italy,  and  also  in  Greece, 
both  which  countries  yield  fruit  inferior  to  the 
Turkey  produce  in  size,  flavour,  and  regularity 
of  packing,  for  upon  this  latter  item  much  of  the 
value  depends. 

Association  of  ideas  carries  us  from  figs  to 
another  dessert  fruit,  namely,  dates,  the  pro- 
duce of  the  North-west  Coast  of  Africa,  but 
chiefly  from  Tafilat,  in  Morocco,  Tunis,  and  also 
from  Egypt.  The  component  parts  of  a date 
are  various,  and  in  the  regions  where  it  is  culti- 
vated it  is  used  as  a nutritious  food,  and  is  the 
support  of  many  field-labourers.  This  fruit  is 
entirely  used  for  table  purposes. 

But  we  must  refer  to  India  for  the  date  that 
pleases  the  consuming  classes,  and  here  we  meet 
with  an  article  that  requires  little  or  no  cultiva- 
tion— in  fact  grows  nearly  wild,  and  yet  is  sent 
to  us  by  thousands  of  tons,  supplying  material  for 
food,  for  distilling,  and  for  confectionery  pur- 
poses ; it  is  the  delight  of  the  schoolboy,  the 
competitor  of  nuts  at  country  fairs, and  the  piece 
de  resistance  of  the  London  street-stall  in  the 
winter  and  spring,  when  no  fresh  fruits  are  ob- 
tainable. Dates  prove  what  can  be  done  with  a 
fruit  free  from  all  Customs’  restrictions,  for  they 
are  the  free,  untaxed,  produce  of  the  earth 
delivered  to  our  consumers  with  no  charges  on 
them  beyond  freight,  and  a moderate  profit  to 
merchants. 

Of  almonds  there  can  be  but  little  of  novelty. 
The  exhibited  specimen  is  of  the  finest  descrip- 
tion of  Jorilan  (Malaga)  almonds  that  is  grown, 
and  is  used  entirely  for  the  table.  The  smaller 
descriptions  are  used  for  culinary  matters  as  well 
as  for  dessert.  The  Mogadore  sweet  and  bitter 
almond,  the  Sicily,  Canary,  Alicante,  Valencia 
almonds,  are  all  used  more  or  less  for  confec- 
tionery, and  to  a great  extent  (the  African 
growths)  for  expressing  oil. 

Of  dried  fruits  proper  there  is  little  more  to  be 
said.  French  plums  (imperials)  are  shown  in 
this  section,  and  remind  us  of  great  improve- 
ments in  quality  and  conservation.  Formerly, 
we  used  to  see  cardboard-boxes,  from  which  the 
moisture  of  the  fruit  readily  escaped;  but  now 
the  jiatent  capsuled  tops  of  the  glass  bottles  re- 
tain both  the  colour,  the  flavour,  and  the  fresh- 
ness of  the  plums,  and  there  is  little  or  no 
deterioration  in  quality  for  some  years  after 
enclosure. 

At  the  present  moment  the  prospects  of  our 
fruits  for  next  winter  are  good,  the  produce  is 
yearly  increasing  by  the  high  state  of  cultiva- 
tion and  enlarged  knowledge  of  farmers.  Instead 
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of  being  an  uninteresting  and  unimportant  article 
of  trade,  it  is  now  one  of  vast  importance,  both 
at  home  and  abroad,  while  as  a source  of  revenue 
the  returns  show  that  about  half-a-million  per 
annum  is  paid  to  the  treasury. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  5th  inst.,  was  as  follows : — Season  tickets, 
193 ; on  payment  of  Is.,  4,095  ; total,  4,288.  On  Friday, 
season  tickets,  158 ; on  payment  of  Is.,  3,640 ; total, 
3,798.  On  Saturday,  season  tickets,  291  ; on  payment 
of  Is.,  4,257  ; total,  4,638. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  June  8th,  was  as 
follows  : — Season  tickets,  1,257  ; on  payment  of  2s.  6d., 
1,445  ; on  payment  of  Is.,  27,692  ; total,  30,294. 

The  number  admitted  on  Monday  was,  season  tickets, 
169  ; on  payment  of  Is.,  2,793  ; total,  2,952.  On  Tues- 
day, season  tickets,  162;  on  payment  of  Is.,  3,147; 
total,  3,309.  On  Wednesday,  season  tickets,  210;  on 
payment  of  2s.  6d.,  1,472;  total,  1,682. 


EXHIBITIONS. 


VIENNA  EXHIBITION. 

The  Engineer  gives  the  following  description  of  the 
exhibits  in  the  “ Boiler  Sheds  ” at  Vienna : — 

Beginning  at  the  easterly  end,  and  walking  towards 
the  western  extremity  of  the  great  machinery  hall  and 
behind  it,  we  come  first  on  a house  containing  at  the 
hack  two  boilers,  and  in  the  front,  hardly  yet  quite 
finished,  a pair  of  pumping  engines  intended  to  supply  a 
large  tank  standing  some  20  feet  or  30  feet  above  the 
level  of  the  ground  not  far  off,  and  to  furnish  condensing 
water  to  a number  of  steam  engines  near  the  east,  or 
Russian  end  of  the  machinery  hall.  One  of  the  boilers 
is  of  the  Fairbairn  type,  made  at  the  G-razer  Waggon  and 
Machine  Works.  The  other  is  a tubular  boiler  by 
Baeohle,  of  Vienna.  Both  boilers  are  of  comparatively 
small  size,  and  do  not  call  for  special  notice.  The 
pumping  engines  are  of  rather  unusual  design.  They 
are  by  Primier,  of  Lyons.  They  have  vertical  cylinders 
set  between  vertical  A frames.  The  pumps  are  below, 
driven  by  the  piston-rod  direct ; on  top  of  the  frames  is 
a crank  shaft  carrying  an  oval-rimmed  fly-wheel  at  each 
side.  The  engines  are  quite  distinct  from  each  other — 
one  standing  at  one  side  and  the  other  at  the  other  side 
of  the  engine-house.  They  ai’e  well  finished,  but  the 
design  looks  to  us  somewhat  top-heav3'.  The  Fairbairn 
boiler  is  intended  to  supply  them  with  steam.  The 
tubular  boiler  sends  steam  to  engines  in  the  main  hall. 

_ The  next  boiler-house  contains  three  big  boilers  by 
Sigl.  Each  of  these  consist  of  two  plain  cylinders  set 
side  by  side,  and  fired  bj'  means  of  one  hopper  grate  of 
such  a width  as  to  suffloe  for  both  tubes.  Close  by,  but 
not  in  the  same  house,  will  he  found  a boiler  somewhat 
similarin  general  type  to  those  constructed  by  the  Brunner 
_ Works,  for  driving  their  pumping  engines,  to  which  we 
shall  refer  presently,  except  that  the  water  is  contained 
in  the  tubes  instead  of  being  outside  of  them.  A little 
i further  on  are  two  return  tubular  boilers  of  considerable 
i size  by  Paucksch  and  Freund,  Landsberg,  Prussia.  In 
) the  same  house  with  these  will  be  found  two  very  large 
, vertical  boilers  of  rather  ri  markable  construction.  They 
i are  fitted  -ndth  a number  of  vertical  water  tubes  flattened 
to  an  oval  shape,  and  uniting  a water  drum  below  with  a 
steam  drum  above.  The  grates  are  placed  outside  in  two 
: brick  furnaces  about  6 feet  long,  the  products  of  combus- 
tion being  delivered  over  a bridge  right  in  among  the 


flattened  water  tubes,  round  which  the  heated  gas  circu- 
lates until  it  escapes  to  the  chimney,  suitable  deflectors 
being  used  to  prevent  its  too  speedy  exit.  These  boilers 
are  among  the  largest  of  the  vertical  type  that  we  have 
ever  seen,  and  they  deserve  attention  for  that  reason. 
The  first  cost  of  a Cornish  or  double-flued  boiler  with 
the  brickwork,  is  very  much  greater  than  that  of  a ver- 
tical self-contained  boiler  of  the  same  power  ; and  we  are 
pleased  to  see  engineers  striking  out  a new  path  for 
themselves,  and  experimenting  on  the  advisability  of 
substituting  a cheaper  for  a dearer  type  of  steam  genera- 
tor in  the  face  of  a good  deal  of  prejudice. 

In  the  next  house,  as  we  proceed  in  a westerly  direc- 
tion, will  be  found  a large  double  cylinder  boiler  by 
Dingier,  the  upper  cylinder  being  connected  to  the  lower 
bj'’  tubes,  or  water  legs.  Further  on  we  come  to  the 
boiler  house  of  Sulzer,  of  Winterthur,  used  in  driving 
his  fine  80-horse  power  horizontal  engine  in  the  Exhibi- 
tion. This  boiler  appears  to  be  very  well  adapted  to 
fulfil  the  conditions  dictated  to  the  designer  by  the 
quality  of  the  coal  with  which  he  has  to  deal,  and  that  it 
is  comparatively  cheap  and  very  simple  and  safe.  Close 
to  Sulzer’s  boiler  house,  the  Fives  Lille  Company  have 
put  down  an  elephant  boiler,  which  requires  no  special 
description. 

Bejmnd  this  we  come  upon  the  English  boiler  house, 
which  contains  one  boiler  by  Cater  and  Walker,  of  South- 
wark, one  Howard  safety  boiler,  two  double-flued  boilers 
bj'  Messrs.  Adamson,  and  two  double-flued  boilers  by 
Biessrs.  Galloway. 

The  first  is  “ Outer’s  patent,”  the  construction  of  which 
is  no  doubt  familiar  to  most  of  our  readers,  50-horse  power. 
The  boiler  erected  bj'  Messrs.  Howard  is  verj'  similar  in 
construction  to  seven  of  40-horse  power  each  which  were 
put  up  last  year  in  the  Austrian  beet-root  sugar  factory. 
The  Adamson  boilers  are  each  40-horse  power,  and  one 
is  made  with  steel  shell  plates,  solid  welded  flue  rings, 
and  circulating  pipes.  The  boilers  by  Messrs.  Galloway 
are  each  of  50-horse  power,  working  easily  up  to  200- 
hoise  power  with  good  engines.  The  two  furnaces  in 
front  unite  at  the  back  in  an  oval  flue,  in  which  are  placed 
twent3'-four  Galloway  tubes  and  four  side  pockets.  The 
worlim.anship  of  all  these  boilers  is  admirable,  and  com- 
pares very  favourably  with  that  of  the  boilers  by  conti- 
nental makers,  which,  although  for  the  most  part  very 
good  and  strong,  are  seldom  so  well  finished  as  those  by 
our  first-class  English  makers. 

Just  beyond  the  English  boiler  house  we  come  upon 
one  in  which  a small  cylindrical  boiler  by  Petchin  has 
been  put  down,  and  our  walk  terminates  at  the  pumping 
engine  house,  in  which  the  Erste  Brunner  Machinen 
Fabricks  Gesellschaft  have  erected  a very  fine  pair  of 
engines  and  pumps  for  supplying  the  great  tank  which 
forms  so  conspicuous  an  object  at  the  west  end  of  the 
buibling.  Meanwhile  it  will  suffice  to  say  that  the 
boilers  are  two  in  number;  each  consists  of  a horizontal 
cylinder,  at  the  further  end  of  which  is  placed  a drum 
standing  vertically  ; the  drum  is  traversed  1>3'  a number 
of  vertical  fire  tubes,  through  which  the  products  of  com- 
bustion escape.  The  arranKement  has  never  been  used, 
so  far  as  we  are  aware,  in  this  countr3',  and  it  gives,  we 
understand,  very  excellent  results,  as  the  tubular  portion 
of  the  boiler  is  only  exposed  to  a ver}^  mitigated  heat,  the 
intense  flame  playing  first  on  the  large  surfaces  of  the 
cylindrical  portion  of  the  boiler. 


The  following  is  a list  of  the  awards  made  to  English 
exhibitors  at  the  International  Cattle  Show,  held  in  con- 
nection with  the  Vienna  Exhibition,  from  May  31  to  June 
9,  b3’  the  international  jur5'  : — J.  K.  Fowler,  Aylesbury 
(shorthorns),  medal  for  merit ; II.  F.  Smith,  Hull  (ditto), 
medal  for  merit;  Blessrs.  Dudding,  Wragby,  Lincoln 
(ditto),  honourable  mention;  Lord  Chesham  (rams  and 
ewes)  (Shropshire  breed),  medal  for  progress;  Lord 
Sondes  (ditto)  (Southdown),  medal  for  progress  ; Lord 
Walsiugham  (ditto)  (ditto),  medal  for  progress;  EusseU 
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Swanwick,  Cirencester  (ditto)  (Cotswold),  medal  for  pro- 
gress ; E.  and  J.  Eussell,  Dartford,  Kent  (rams)  (Hamp- 
shire Down),  medal  for  progress;  Messrs.  Dudding, 
Wragby,  Lincoln  (rams  and  ewes)  (Lincoln,  long  wool), 
medal  for  progress ; J.  Treadwell,  Ailesbury  (rams) 
(Oxfordshire  Down),  medal  for  merit ; T.  Fulcher, 
Thetford,  Norfolk  (ditto)  (Cotsw'old,  Lincoln,  Shropshire, 
Hampshire,  and  Oxfordshire  Downs),  medal  for  merit ; 
Eussell  Swanwick,  Cirencester  (pigs)  (Berkshire),  medal 
for  merit ; J.  K.  Fowler,  Aylesbury  (ditto)  (Berkshire 
small  breed),  medal  for  merit ; E.  Duckering,  Kirton-in- 
Lindsey,  Lincoln  (ditto)  (Lincolnshire  large  and  middle 
breeds),  medal  for  merit;  E.  Kirbell,  agent  to  Lord 
Chesham,  co-operators’  medal ; and  H.  Woods,  agent  to 
Lord  Walsingham,  co-operators’  medal. 


ENGLAND  AND  CENTEAL  ASIA. 

The  latest  proposal  made  with  the  view  of  facilitating 
our  intercourse  with  Central  Asia  is  that  of  M.  de  Lesseps, 
who  has  just  put  forward  the  idea  of  constructing  a 
great  Central  Asiatic  Eailway  from  Orenberg  to  Samar- 
cand,  Bokhara,  and  Peshawur,  which  would  complete  the 
line  of  railway  from  Calais  to  Calcutta. 

After  the  splendid  success  of  M.  de  Lesseps  with  the 
Suez  Canal,  English  engineers  rather  hesitate  to  say 
much  against  any  project  put  forward  by  him,  but  still 
little  encouragement  has  yet  been  given — at  least  in 
England — to  the  “ Central  Asiatic  Eailway.”  Perhaps 
political  considerations  alone  are  sufficient  to  prevent 
the  accomplishment  of  the  scheme ; but,  apart  from 
these,  it  seems  very  questionable  whether  such  a railway 
would  really  answer.  According  to  a paper  read  at  the 
last  meeting  of  the  Austrian  Geographical  Society  by 
Colonel  von  Stubendorff,  of  the  Eussian  army,  the  line 
would  pass  through  Aralsk,  the  valley  of  the  Sir  Darya, 
Taschkend,  and  the  Gates  of  Tamerlane,  as  any  other 
route  would  be  impracticable.  From  Samarcand  to 
Peshawur  the  line  would  necessarily  go  through  the 
Bamyan  Pass  and  Cabul.  The  Colonel  further  stated 
that  it  was  now  pretty  certain  from  the  researches  of 
Colonel  Sbernitzky  that  the  old  bed  of  the  Oxus  extends 
eastward  from  Krasnovodsk  in  the  direction  of  Bokhara, 
and  that  the  construction  of  a line  of  railway  along  this 
dry  river-bed  from  the  Caspian  to  Bokhara  and  Samarcand 
would  be  comparatively  easy.  Such  a railway  would  be 
in  direct  communication  with  Europe  by  means  of  the  line 
of  steamers  from  Krasnovodsk  to  Baku  and  the  railway 
from  Baku  to  Poti  and  Odessa.  So  far  as  the  first  portion, 
up  to  Samarcand,  is  concerned,  there  merely  remains 
the  question  whether  sufficient  traffic  could  be  obtained  to 
repay  the  cost  of  construction,  or,  if  not,  whether  the 
Russian  Government  would  care  to  keep  up  the  railway 
for  State  purposes  and  as  a military  road.  When  the 
Hindoo  Koosh  is  reached,  as  has  already  been  pointed 
out  in  an  article  on  this  subject  by  Iron,  the  engi- 
neering difficulties  would  be  so  tremendous,  and  the 
cost  of  overcoming  them  so  great,  that  it  is  difficult  to 
conceive  how  the  first  cost  of  construction  could  be 
repaid.  Then,  again,  the  traffic  on  this  second  part  of 
the  line,  except  the  through  traffic  from  Europe  to 
India,  would  be  inconsiderable,  on  account  of  the  nature 
of  the  districts  traversed,  and  it  is  certain  that  the 
amount  derived  from  the  conveyance  of  goods  and 
passengers  over  the  whole  line  from  one  end  to  the 
other,  would  be  utterly  inadequate  for  the  support  of  the 
railway  without  the  aid  of  considerable  local  traffic, 
much  more  than  can  reasonably  be  expected.  Doubtless, 
as  the  trade  and  resources  of  the  vast  countries  through 
which  the  route  would  lie  became  more  developed,  such 
local  traffic  would  gradufilly  arise,  but  it  would  certainly 
be  very  long  before  anything  like  a return  from  such 
sources  could  be  expected. 

So  far  as  can  be  seen  at  present,  therefore,  it  does  not 
appear  as  if  the  project  of  M.  de  Lesseps  offered  any 
advantages,  at  least  with  regard  to  England,  over  the 


older  scheme  of  a railway  direct  through  Turkey,  down 
the  Euphrates  valley,  and  along  the  coast  line  to 
Kurrachee  and  Bombay,*  while  it  has,  as  compared 
with  it,  many  serious  drawbacks.  Such  a line  would 
be  more  direct,  shorter,  and  more  easy  of  construction  ; 
and,  if  it  would  not  help  the  important  question  of 
opening  up  this  vast  district  of  Central  Asia,  it  would, 
as  a highway  to  the  East,  be  more  convenient  and  direct 
than  the  new  route. 


Trades  Guild  of  Learning. — -A  conference  is  to  be 
held  to-morrow  (Saturday),  the  14th  of  June,  at  the  Society 
of  Arts,  for  the  purpose  of  establishing  this  guild,  and  de- 
termining its  constitution  ; the  chair  will  be  taken  at  eleven 
a.m.  by  Mr.  Murley,  M.  P.,  and  at  three  p.m.  by  Mr. 
Mundella,  M.  P.  It  is  stated  that  a number  of  gentle- 
men have  engaged  to  attend,  “ but  whether  the  move- 
ment is  carried  further  will  depend  upon  the  attendance  of 
the  working  men  themselves  at  the  conference.”  The  means 
proposed  are  : — “ 1.  The  formation  of  classes  for  practical 
instruction  in  various  trades,  in  art  workmanship,  and  in 
scientific  knowledge,  both  theoretic  and  practical,  connected 
with  those  trades.  2.  The  delivery  of  courses  of  lectures, 
accompanied  with  questions  to  and  from  the  students,  and 
followed  by  voluntary  examinations.  3.  The  holding  pe- 
riodical discussions,  conversazioni,  and  social  meetings.  4. 
The  giving  prizes  for  essays,  poems,  songs,  &c.,  to  be  read, 
recited,  and  sung  at  stated  festivals  of  the  guild.  6.  The 
formation  of  libraries  and  reading-rooms,  balls,  and  clubs 
(where  the  classes,  lectures,  &c.,  could  be  conducted) ; the 
establishment  of  museums,  exhibitions  of  painting  and 
sculpture,  industrial  exhibitions,  art-workshops,  &c. ; and 
the  utilisation  of  all  such  existing  agencies.  6.  The  insti- 
tution of  scholarships  and  exhibitions  for  promising  pupils 
in  primary  schools,  to  enable  them  to  attend  higher  schools, 
instead  of  being  sent  to  work  at  an  early  age ; and,  in  ex- 
ceptional cases,  to  send  them  to  college.  7.  The  employ- 
ment of  a visiting  or  organising  agent. 


MEETINGS  FOE  THE  ENSUING  'WEEK. 

Mon.  ...Asiatic,  3. 

Victoria  Institute,  8.  Mr.  J.  S.  Phea^,  “Prehistoric 
Traditions  and  Customs  in  coimection  with  Sun  and 
Serpent  Worship.” 

Eoyal  United  Service  Institute,  83.  1.  Dr.  Hamilton, 

K.N.,  “ On  Improved  Life  Buoys,  and  a System  of 
Deck  Eafts  for  Saving  Life  at  Sea.”  2.  Mr.  Ilobert 
Griffiths,  “ On  his  Bow  and  Stern  Screw  Ship.” 

Tubs. ...Statistical  Society,  7J. 

Anthropological  Institute,  8. 

Zoological,  83.  1.  Dr.  A.  Leith  Adams,  “On  the  Osteo- 

logy of  the  Maltese  Fossil  Elephants,  beiag  a descrip- 
tion of  remains  discovered  by  the  author  in  Malta 
between  the  years  1860  and  1866.”  2.  Mr.  H.  J.  Elwes, 
“ On  the  Geographical  Distribution  of  Asiatic  Birds.” 

Wed Meteorological,  7.  Annual  Meeting. 

Thurs... Royal,  83. 

Antiquaries,  83. 

Linusean,  8.  1.  Dr.  Hooker,  “ On  the  Subalpine  Vegeta- 
tion of  Ealma-njaro,”  by  J.  D.  2.  Dr.  P.  M.  Duncan, 
“ On  the  Development  of  the  Gynoecium  of,  and  the 
Method  of  Impregnation  in.  Primula  vulgaris." 

Chemical,  8.  1.  Mr.  Horace  Brown,  " On  the  Influence 

of  Pressure  upon  Fermentation”  (Part  II).  2.  Dr.  J. 
H.  Gladstone  and  A.  Tribe,  " Researches  on  the  Action 
of  the  Copper-Zinc  Couple  on  Organic  Bodies  III.,  and 
on  Normal  and  Isopropyl  Iodides.”  3.  Dr.  J.  H. 
Gladstone,  “ On  Cymenes  from  different  sources,  opti- 
cally considered.”  4.  Mr.  W.  H.  Perkin,  “On  the 
Action  of  Bromine  on  Alizarine.”  5.  Mr.  B.  L.  Mayer 
and  Dr.  C.  K.  A.  Wright,  “ On  some  Decomposition 
and  Oxidation  Products  of  Morphine  and  Cedeine  Deri- 
vatives.” 6.  Mr.  R.  Warrington,  “On  the  Decompo- 
sition of  Tricalcic  Phosphate  by  Water.”  7.  Mr.  J.  B. 
Haunay,  “ On  a New  Tellurium  Mineral,  with  Notes  on 
a Systematic  Mineralogical  Nomenclature.”  8.  Com- 
munications from  the  Laboratory  of  the  London  Insti- 
tution, No.  XII.  9.  Dr.  H.  E.  Armstrong  and  C.  L. 
Field,  “ On  New  Derivatives  of  Cresol.” 

Numismatic,  7.  Annual  Meeting. 

Philosophical  Club,  6. 

Fni Philogieal,  8f . 

Association  of  Diocesan  Inspectors,  2.  (At  the  House 
OF  THE  Society  of  Arts.) 

SzT Association  of  Church  Teachers,  11.  (At  the  House  of 

THE  Society  of  Arts.) 


* See  Mr.  Hyde  Clarke’s  paper  on  the  subject  in  the  Journal  for 
Nov.  24,  1B71. 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


FINANCIAL  STATEMENT. 

The  following  statement  is  published  in  this 
week’s  Journal,  in  accordance  with  Sec.  42  of  the 
Society’s  Bye-laws,  which  provides  that,  at  the 
Annual  General  Meeting,  the  Council  shall  render 
to  the  Society  a full  account  of  their  proceedings, 
and  of  the  receipts,  payments,  and  expenditure 
during  the  past  year ; and  that  a copy  of  such  state- 
ment shall  be  published  in  th.e  Jourmi  I of  the  Society 
on  the  Friday  before  such  General  Meeting  : — 


TREASURERS’  STATEMENT  OF  RECEIPTS,  PAYMENTS,  AND  EXPENDITURE, 
FOR  THE  YEAR  ENDING  MAY  31st,  1873. 


Dr. 

To  Cash  in  hand  of  Coutts  and  Co.,  31st 

May,  1872  

Do.  do.  Secretary  

To  Subscriptions  received  during  the  year 
from  Members  and  Institutions  in 

Union  

Life  Contributions  

To  Dividends  on  Stock: — 

Consols,  £4,914  6s.  8d 

Reduced  3 per  cents.,  £1,956  Os.  lid.... 
New  3 per  cents : — 

Dr.  Fothergill’s  Trust,  £388  ls.4d.... 
Great  Indian  Peninsula  Guaranteed  4 
per  cent.  Railway  Debenture  Stock, 

£2,170 

£2,450  Bombay  and  Baroda  Guaranteed 

Railway  Stock  

£2,460  Oude  and  Rohilcund  Gua- 
ranteed Railway  Stock  

2,500  dols.  United  States  Funded  Bonds 
1871,  cost  £509  Is.  3d 

To  Interest  on  Deposit  Account  with 
Messrs.  Coutts  and  Co., £600 

To  Subscriptions  and  Donations : — 

Endowment  Fund 

Memorial  Window  Fund  

To  Examinations:— 

The  Prince  Consort’s  Prize 

Royal  Geographical  Society’s  Prizes... 
Candidates'  Fees  

To  Sales  of : — 

Pamphlets,  Bocks,  &c 

Cantor  Lectures  

Journals 

Messrs.  J.  M.  Johnson  and  Sons, 

advertisements 

Jury  Reports 

To  Committees : — 

Musical  Education  

Drill  Committee 

Food  Committee 

Technical  Examinations  

To  Exhibitions: — 

Annual  International 

To  House  and  Office  

To  South  Australian  Institute 

To  Barry’s  Etcliings  

To  Bequest : — 

By  Thomas  Howard  


£ 

s. 

d. 

652 

19 

8 

0 

9 

7 

5,783 

17 

6 

399 

0 

0 

144 

19 

6 

41 

5 

10 

11 

9 

0 

85 

7 

0 

121 

9 

7 

120 

19 

0 

12 

11 

9 

200 

5 

0 

67 

6 

6 

26 

6 

0 

6 

0 

0 

5 

9 

0 

6 

3 

4 

3 

2 

0 

125 

16 

0 

278 

17 

0 

3 

0 

0 

50 

0 

0 

219 

17 

7 

30 

0 

0 

147 

16 

0 

24 

8 

6 

650 

0 

0 

10 

10 

0 

£ s. 
553  9 

182  17 


638  1 
6 10 

267  11 
36  14 


416  18 


447  13 
63  10 

684  18 
500  0 


d. 


3 


6 


8 

3 

6 

0 


4 


7 

6 

6 

0 


By 


By 


By 


By 


By 

By 


By 


By 


By 


By 


Cr. 

House  and  Premises : — 

Rent,  Rates  and  Taxes  

Insurance,  Gas,  Coal,  and  House 

Charges  

Repairs  and  Alterations 

Office : — 

Salaries,  Wages,  and  Commissions 

Stationery  and  Printing 

Advertising  

I'ostage  Stamps  and  Parcels 

Journal^  including  Printing,  Stamps, 

and  distribution  to  Members 

Library,  Bookbinding,  &c 

Conversazione  

Union  of  Institutions,  including 
Examinations,  Prizes,  Postage, 

Printing,  «Sc 

Prince  Consort’s  Prize  

Technological  Examinations  

Society’s  Albert  Medal  

,,  Medals  

Exhibitions  :— 

Annual  international 

East  London  Museum 

Committees: — 

General  Charges 

Cab 

Channel  Steamers  

Drill  

Food  

Indian  

Musical  Education  

Life-boat 

l^ostal 

Stove  Competition  

Silk 

Steel  Prize 

Premiums  General 

Memorial  Window  Fund  (postage,  &c.) 

Barry’s  Etchings 

Law  Charges 

Puchasc  of  £680  4s.  lid.  Reduced  3 per 

Cent.  Stock 

Puiciiase  01  2,500  dols.  United  States 

5 per  Cent.  Funded  Bonds,  18U  

Deposited  with  Messrs.  Coutts  and  Co, 

South  Australian  Institute  

Blenheim  Institution,. 

Cantor  Lectures  


£ 

S. 

d. 

594  14 

3 

205 

17 

0 

357 

1 

0 

,814 

10 

4 

312 

10 

10 

61 

18 

11 

146 

9 

7 

1,949 

7 

10 

116 

18 

10 

223 

7 

11 

649 

10 

10 

26 

5 

0 

45 

2 

3 

21 

7 

6 

48 

14 

6 

96 

15 

0 

0 

10 

H 

37 

7 

3 

4 

10 

1 

0 

9 

0 

328 

14 

0 

129 

7 

4 

92 

0 

1 

19 

4 

6 

0 

4 

6 

13 

15 

2 

1 

10 

6 

3 

16 

0 

0 

5 

0 

15 

12 

8 

7 

0 

8 

52 

6 

0 

15 

18 

8 

627 

6 

0 

510 

9 

6 

255 

0 

0 

237 

12 

4 

13 

15 

6 

275 

8 

9 

£ s.  d* 

1,157  12  a 

2,325  9 8 
2,289  14  7 

620  18  I 
70  1 11 

97  5 11 


646  16  1 
75  6 4 

1,392  15  5 
626  16  6 


9,202  15  9 

Cash  in  the  hands  of  Messrs.  Coutts  and 


Co.,  31st  May,  1873 478  3 9 

in  the  Secretary’s  hands..... 17  5 7 


£9,698  5 1 


£9,698  5 1 
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Liabilities, 

£ s.  d.  £ s.  d. 

To  Sundry  Creditors  : — 

Sir  W.  C.  Trevelyan  {for  Prize) 100  0 0 

Memoiiiil  Window  Fund  321  13  9 

Prince  C<»nsnrts  Prize  26  5 0 

N rth  London  E.xhil*iti"n  Trust  7 9 9 

Examinatinn  Prizes  I ."O' iety  's)  130  0 0 

Do.  Mrs  Harry  Chester's  Piize  5 0 0 

Examiners’  Fees  133  7 0 

Rents,  Rates,  and  Taxes  28  10  0 

Tradesmen's  ' ills  961  9 8 

South  Australian  Institute  446  1 3 

Blenheim  Literary  Institute,  New 

Zealand  12  7 

Musical  Scholarship  60  0 0 

Technological  Examinations  Fees  52  10  0 

Do.  to  Balance  of  Subscriptions* 50  3 9 

2,313  12  9 


By  Excess  of  Assets  over  Liabilities 


£5,484  13  5 


Assets. 


£ s.  d.  £ s.  d. 

By  Society’s  money  invested  in — 

Reuuced  3 per  Cent.  Stock, 

£1,956  Os.  lid.,  at  92^  less  reserved 

to  meet  t usts  stated  below  1,436  0 0 

Consols,  £116  19s.  5d.,  at  93^  per  cent.  135  18  11 

Gr^ at  Indian  Peninsula  Railway  4 per 

cent.  Debenture  Stock  200  0 0 

Oude  and  Rohilcund  and  Bombay 
and  Baroda  Guaranteed  Debenture 

Railway  Stock  355  2 7 

Deposit  Account  with  Messrs.  Coutts 

and  Co 600  0 0 

Subscripfions  of  the  year 


Less  15  per  cent 235  lO  0 


Do  of  former  years  un- 
paid   2,103  0 0 

Less  50  per  cent 1,051  10  0 

1,051  10  0 

Barry’s  Pictures  and  other  property  ...  2,000  0 0 

Prince  Consort’s  Prize  26  5 0 

Royal  Horticultural  Society 16  0 0 

Mrs.  Harry  Chester's  Prize  5 0 .0 

Journals^  by  Advertisements  and  Sales  142  10  4 


Cash  in  hands  of  Messrs.  Coutts  and 

Co,3lstMr.y  478  3 9 

Do.  iu  hands  of  Secretary,  petty  cash...  17  5 7 

495  9 4 


£7,798  6 2 

NoTE.-**The  return  of  Prizes  awarded  has  not  yet  been  received. 


£7,798  6 2 

P^Le  Neve  Foster,  Secretary. 


Stock  and  Cash  Standing  in  the  Name  of  the  Society. 


Consols  . £4,914  6 8 

New  3 per  Cents.  3h8  1 4 

Reduced  3 ner  Cents 1,956  Oil 

Grent  IiKlian  Pei'insular  Railway  4 per  Cent.  Guaranteed  Debenture  Stock 2,170  0 0 

Glide  ai  d Rnhilcund  ,,  ,,  ,,  2,460  0 0 

BnmiiJiyan  i Ba  <4a  , ,,  ,,  ,,  2,450  0 0 

( ash  ill  hand  of  Messrs.  Coutts  and  Co.,  on  deposit  600  0 0 

United  States  2,5u0  dels,  five  per  Cent.  Funded  Bonds,  1871,  cost  509  1 3 


Trust  Funds  included  in  the  above. 


Swiney’s  Bequest 

John  Stock’s  Trust  . 

North  London  E.xhihition  Trust 

J Murray,  Esq  , in  aid  of  a Building  Fund 

Sul)scri]itions  to  an  Endowment  lUud  

Dr.  A^dred’s  Bequest. 

Thom-s  Ilow'a'd’s  Bequest  

Fotherg  11  s Trust  . 

Dr.  Cantor’s  Bequest  

Alfred  Davis’s  Bequest 

Memorial  Window  Fund  

Sir  W.  (\  Trevelyan’s  i’rize  

Musical  Hcholarsh  ps  . 

Technical  Examinations  Prizes,  &c 


£4,500  0 

100  0 
167  7 
50  0 
226  7 

90  0 
500  0 
388  1 

5,049  9 

1,800  0 
321  13 
100  0 
60  0 
50  3 


0 Consols,  chargeable  with  a sura  of  £200  once  in  five  years. 

0 ,,  ,,  ,,  tlie  Award  of  a Medal. 

3 ,,  ,,  ,,  Award  of  the  Interest  as  a Money  Prize. 

0 Invested  in  Jltduced  3 per  Cent.  Stock. 

.0  Do  do  do. 

0 Do  do  do. 

0 Do  in  United  States  5 per  Cent.  Funded  Bonds,  1871. 

4 New  3 per  Cents  , chargeable  with  the  Award  of  a Medal. 

7 Invested  in  1‘ombay  and  I’aroda  and  Oude  and  Rohilcund  Guaranteed 
Rnilwiiv  Delieutuie  Stock. 

0 Invested  in  grant  Indian  Peninsular  Guaranteed  Railway  Debenture  Stock. 

Q I Deposited  with  Messrs.  Coutts  and  Co. 

0 

9 


The  Rccci2ofs  of  the  Sociehf  set  forth  above  have  been  credited  by  Messrs.  Coutts  and  Co. 

The  Payments  set  forth  above  have  been  made  by  authority  of  the  Cuiincil. 

The  Assets,  represented  by  stock  at  the  Bank  of  England,  and  securities,  and  by  cash  balance  at  Messrs.  Coutts' , have  been 
duly  verified. 

James  T,  Ware  ) Auditors 

Society's  TToii^e,  Adelphi,  l7fh  June,  1^73.  Edward  Brooke  j 


ANNUAL  GENERAL  MEETING. 

The  One  Hundred  and  Nineteenth  Annual 
General  Meeting,  for  the  purpose  of  receiving 
the  CounciFs  report,  and  the  Treasurers’  state- 
ment of  receipts,  payments,  and  expenditure 
during  the  past  year,  and  also  for  the  election 
of  officers,  will  be  held,  in  accordance  with  the 
Bye-laws,  on  Wednesday  next,  the  25th  of  June, 
at  four  p.m. 

The  Council  hereby  convene  a Special  General 
Meeting  of  the  Members  of  the  Society  to  ballot 


for  members,  such  meeting  to  take  place  at  the 
close  of  the  Annual  General  Meeting. 

By  Order, 

P.  Le  Neve  Foster,  Secretary. 

Society’s  House,  Adelphi,  June  18,  1873. 


CONFERENCE. 

The  Twenty- second  Annual  Conference  between 
the  Council  of  the  Society  and  the  representatives 
of  Institutions  in  Union,  will  take  place  at  the 
Society’s  House,  on  Friday,  the  27th  June.  The 
chair  will  be  taken  at  12  o’clock,  by  Major-General 
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P.  Eaedley-Wilmot,  R.A.,  F.R.S.,  Chairman  of 
Council. 

Secretaries  of  Institutions  and  Local  Boards  are 
requested  to  send,  immediately,  the  names  of  the 
Representatives  appointed  to  attend  the  Conference; 
and  early  notice  should  be  given  of  any  subjects 
which  Institutions  or  Local  Boards  may  desire 
their  representatives  to  introduce  to  the  notice  of 
the  Conference. 

CONVERSAZIONE. 

The  Society’s  Conversazione  will  be  held  at  the 
South  Kensington  Museum,  next  Friday  evening, 
27th  Jime. 


PROCEEDINGS  OF  THE  SOCIETY- 


EXTRAORBINARY  MEETING. 

An  extraordinary  meeting  of  the  Society  was 
held  on  Friday,  June  13th,  at  12  o’clock,  the  Eight 
Hon.  the  Earl  of  Derby  in  the  chair. 

The  Paper  read  was — • 

ON  THE  PURCHASE  OP  THE  RAILWAYS 
BY  THE  STATE. 

By  William  Galt. 

In  1844  the  legislature  considered  it  desirable  to 
pass  an  Act  ena’oling  Grovernment  to  purchase,  on 
certain  specified  terms,  all  the  railways  in  the 
United  Kingdom  that  from  that  time  forward 
should  be  constructed.  To  protect,  however,  the 
interests  of  the  shareholders,  and  give  ample  time 
to  the  nation  and  the  legislature  to  obtain  sufiicient 
experience  of  the  working  of  the  present  system,  it 
was  enacted  that  twenty-one  years  from  the  pass- 
ing of  the  Act  should  elapse,  before  any  change 
should  be  effected,  or  the  rights  of  proprietorship 
in  any  way  interfered  with.  The  Act  came  into 
operation,  or,  more  correctly  speaking,  might  have 
been  brought  into  operation,  in  1865,  and  the  sub- 
ject we  have  this  day  to  consider  is,  whether  or  not  it 
is  desirable,  in  the  interests  of  the  nation,  to  carry 
out  the  object  for  which  this  Act  was  passed. 

Before  we  proceed,  however,  to  consider  our  im- 
mediate subject,  it  is  necessary  to  give  a sketch  of 
our  railway  legislation  previous  to  1844,  It  was 
not  at  first  supposed  that  railways  to  a great  extent 
would  supersede  the  ordinary  turnpike-roads  and 
canals  in  the  conveyance  of  passengers  and  mer- 
chandise, and  consequently  no  special  provision 
was  made  against  such  a contingency.  The  com- 
panies were  merely  bound  to  admit  the  engines  and 
carriages  of  other  persons  on  their  lines ; it  being 
presumed  by  the  legislature  that  there  would  be  no 
difficulty  in  carrying  out  such  an  arrangement,  and 
that  the  pubUc  would  thus  derive  all  the  b(>nefit 
from  competition  on  railways  that  hitherto  they 
had  been  accustomed  on  the  common  roads. 

In  1839  a Committee,  which  included  among  its 
members  the  late  Sir  Robert  Peel,  reported  in  the 
strongest  terms  that  this  sort  of  competition  was 
not  only  impracticable  but  undesirable,  and  that 
the  owners  of  each  hne  must  hold  it  as  a monopoly. 


“ It  will  be  found,”  said  the  report  “ to  be  the 
opinion  of  some  of  the  witnesses  that  the  interests 
of  the  several  companies  and  the  public  can  never 
be  at  variance,  and  that  the  managers  of  these  great 
establishments,  acting  with  an  enlightened  view  of 
their  own  interests,  will  always  have  a due  regard 
to  the  general  advantages  of  the  community.  A 
main  object  which  the  directors  of  a company 
must  have  in  view  is  to  obtain  a good  return  for 
the  capital  expended,  while  it  is  the  primary  in- 
terest of  the  public  that  the  intercouse  should  be 
regularly  maintained  with  the  greatest  safety, 
speed,  and  economy.  Cases  have  already  arisen  in 
which  the  interests  of  private  companies  and  the 
public  have  been  found  to  be  opposed  to  each 
other,  and  it  appears  probable  that,  in  proportion 
as  this  new  system  shall  supersede  other  modes  of 
travelling,  other  inconvenient  consequences  will 
ensue,  unless  some  airthority  be  established  to 
watch  over  and  protect  the  interests  of  the  pubhe. 
The  fear  of  a rival  line  may  in  some  instances  be  a 
check  on  the  conduct  of  a company,  but  there  are 
few  districts  in  which  the  public  will  have  any 
opportunity  of  selection,  and  obvious  and  serious 
difficulties  must  arise  of  carrying  this  means  of 
control  into  execution.”  Such  was  the  opinion  of 
Sir  Robert  Peel  and  the  Committee  of  which  he 
was  a member,  on  the  relative  position  of  the  com- 
panies and  the  pirblic,  when  of  course  the  supposi- 
tion of  competition  on  a railway  by  rival  carriers 
and  others  had  long  previously  passed  away. 

The  next  idea  that  took  possession  of  the  public 
mind  was  that  by  having  “competing  lines,”  as 
they  were  called,  competition  between  the  com- 
panies would  necessarily  follow,  and  that  device 
no  doubt  for  a time  partially  succeeded.  These 
lines,  many  of  them  quite  unnecessary,  were  con- 
structed at  a vast  outlay  of  capital ; violent  competi- 
tions, by  fits  and  starts,  at  exceedingly  low  charges, 
took  place,  but  the  companies  soon  became  aware 
of  the  folly  of  such  proceedings  ; amicable  arrange- 
ments followed,  and  amalgamations  into  large 
groups,  comprising  some  twenty  or  thirty  com- 
jDaiiies  each,  dissipated  the  dreams  for  ever  of  those 
who  imagined  that  any  possible  scheme  cordd  be 
devised  by  which  competition  among  railway  com- 
panies could  be  maintained,  or  the  railway  traffic 
of  the  country  be  anything  else  than  a monopoly, 
in  whatever  hands  it  might  be  placed. 

Let  us  now  direct  our  attention  for  a moment 
to  the  Contment,  and  contrast  the  principles  on 
which  the  people  of  Belgium  established  their 
railway  system  with  that  adopted  in  England. 
Belgium  was  the  first  of  the  Continental  king- 
doms to  recognise  in  a practical  manner  the  good 
results  to  be  derived  from  a well-estabislied  system 
of  railway  communication  throughout  the  country. 
Lines  were  accordingly  laid  out  by  eminent  engi- 
neers throughout  the  most  populous  districts,  and 
constructed  at  the  expense  of  the  State,  under 
the  immediate  control  of  government.  The  end 
aimed  at  was,  not  the  gain  of  the  speculator — for 
there  was  no  speculator — but  the  extension  of  the 
traffic  and  communication  of  the  country  to  the 
utmost  limits  of  the  public  capability.  The  pro- 
ject undertaken  by  the  government  was  an  estab- 
lishment which  was  intended  should  neither  be  a 
burden  nor  a source  of  revenue,  and  required 
merely  that  it  should  cover  its  own  expenses,  and 
pay  government  interest  on  the  invested  capital. 
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"WTien  the  project,  which  afterwards  became  law, 
was  introduced  into  the  Belgian  Chambers  in  1834, 
there  were  not  wanting  advocates  to  recommend 
the  course  that  we  were  pursuing  in  England,  and 
leave  the  whole  traffic  of  the  country  to  what  was 
called  “competition.”  M.  Eogier,  the  Prime 
Minister,  stated  in  a very  few  words  the  deter- 
mination which  government  had  come  to  on  the 
subject,  and  the  reasons  for  that  determination. 
“ The  state  of  affairs,”  said  he,  “ in  which  com- 
petition corrects  the  evil  does  not  apply  here  ; 
whoever  holds  the  railways  holds  a monopoly,  and 
that  should  only  be  allowed  to  exist  in  the  posses- 
sion of  the  State,  subject  to  the  responsible 
advisers  of  the  Crown.”  Now,  if  a volume  had 
been  written  upon  the  subject,  it  could  not  have 
more  clearly  expressed  than  in  that  brief  sentence 
of  the  Belgian  Prime  Minister,  the  subject-matter 
of  what  we  are  called  on  to  discuss  this  day.  It 
will,  I think,  be  universally  admitted,  that  40 
years’  experience  of  the  working  of  our  railway 
system  confirm  the  truth  of  his  first  proposition, 
that  the  traffic  on  railways  must  be  a monopoly  ; 
how  far  the  alternative  proposition  that  they  should 
be  in  the  possession  of  the  State  would  be  an  im- 
provement, is  with  us  an  open  question. 

Now,  I freely  admit  at  the  outset  that  the  advo- 
cates of  this  great  organic  change  in  our  rail- 
way system  are  called  on  to  make  out  an  over- 
whelming case  in  support  of  their  views,  before 
they  have  any  right  to  ask  the  country  to  adopt 
them.  It  cannot  be  denied  that  what  they  de- 
mand is  wholly  opposed  to  the  traditional  policy 
of  this  country  ; as  much  so  as  that  of  free-trade 
is  to  the  commercial  policy  of  the  Continent,  or  of 
the  United  States  of  America,  or  of  our  own 
colonies.  But  it  does  not  necessarily  follow  that 
our  railway  system  is  sound  because  it  is  in  accord- 
ance with  our  traditional  policy,  nor  that  free- 
trade  is  wrong  in  principle,  because  in  almost 
every  nation  but  our  own  the  doctrine  of  free- 
trade  is  considered  altogether  fallacious.  We  are 
accustomed  in  this  country  to  follow  the  wise 
p)olicy  of  leaving  our  great  industrial  works  to 
private  enterprise;  but,  in  the  present  case,  the 
question  at  issue  is,  whether  or  not  railways,  which 
have  become  the  high-roads  of  the  country,  belong 
to  an  excejjtional  class  of  industrial  works  of  such 
a nature,  that  it  is  only  when  they  are  in  the 
possession  of  the  State  the  puljlic  can  realise  all 
the  advantages  which  such  a rapid  and  economical 
means  of  communication  is  calculated  to  afford. 

I j)i’opose  to  consider  this  subject  under  the  fol- 
lowing heads : — 

First. — The  complaints  against  the  working  of 
the  present  system,  and  then  the  benefits  which  the 
advocates  of  State  ownership  and  management 
contend  would  be  gained  by  the  public  if  the 
former  system  was  aboli.shed  and  the  latter  substi- 
tuted in  its  stead. 

Second. — To  discuss  the  arguments  generally 
used  m opposition  to  what  is  commonly  called 
“ Government  management.” 

Third. — To  examine  the  clauses  containing  the 
compulsory  powers  of  purchase  in  the  Act  of  1844, 
with  a view  to  consider  how  far  they  are  effective. 

Eourtli. — If  they  should  be  found  ineffective,  to 
discuss  the  probability  of  a voluntary  agreement 
being  come  to  with  the  Companies. 

Fifth. — To  consider  if  the  extension  of  the  Irish 


railway  system  by  the  State  might  be  the  means  of 
enabling  the  British  public  to  come  to  a practical 
conclusion  as  to  the  desirability  of  the  State  pur- 
chasing the  British  railways. 

Sixth,  and  last, — Assuming  for  argument’s  sake 
that  it  would  be  found  desirable  that  the  State 
should  become  the  owner  of  all  the  railways  in  the 
United  Kingdom,  and  that  they  cannot  be  obtained 
on  what  the  legislature  should  consider  equitable 
terms,  what  resource,  if  any,  would  be  left  to  the 
legislature  ? 

The  two  first  divisions  have  reference  to  the 
theory  of  State  purchase,  and  the  four  latter  to  its 
practical  application. 

Now,  if  I fully  understand  the  object  of  this 
meeting,  I think  our  discussion  should  be  confined 
to  those  subjects  I have  specified,  and  that  we 
should  not  wander  into  extraneous  matters.  The 
theory  of  State  purchase  may  possibly  be  shown  to 
be  unimpeachable,  and  the  arguments  advanced  in 
its  support  unanswerable  ; but,  on  the  other  hand, 
it  may  be  proved  that  the  enormous  difficulties  that 
would  attend  such  a gigantic  operation  are  of 
such  a nature  as  to  render  hopeless  any  attempt  to 
overcome  them.  Our  object  is  to  discuss  the 
principles,  of  political  economy,  and  statistics  in 
reference  to  the  ownership  and  management  of 
railways  alone,  and  above  all  things  to  endeavour  to 
obtain  figures  and  calculations  as  nearly  accurate 
as  possible,  as  regards  the  sum  for  which  the  rail- 
ways could  be  purchased ; for  that  matter  is  quite  as 
important  as  the  soundness  of  the  theory  of  pur- 
chase. It  is,  no  doubt,  true  that  pohtical  and 
social  relations  enter  largely  into  the  general 
question,  but  I trust  that  you  will  agree  with  me 
that  this  is  neither  the  time  nor  the  place  to  entertain 
such  matters.  Above  all,  I must  strongly  dex^recate 
attacks  being  made  on  the  management,  and  con- 
sequently the  directors  and  managers,  of  our  rail- 
ways. There  is  not,  I believe,  a more  able  body 
of  men  in  the  kingdom  than  the  managers  of  our 
great  railway  comjDanies,  and  speaking  of  them  as  a 
body,  I have  no  doubt  they  are  desirous  to  meet  the 
wishes  of  the  public,  so  far  as  that  is  consistent 
with  the  interests  of  their  employers.  They  are 
quit : capable  of  defending  themselves  if  attacked, 
and  if  charges  of  alleged  mismanagement,  in  re- 
gard to  accidents  or  other  matters  of  complaint — 
which  will  ha^jpen  under  the  best  management — 
are  fjcrmitted,  rejoinders,  of  course,  must  follow, 
the  discussion  will  be  turned  from  its  legitimate 
object,  and  we  shall  altogether  fail  to  accomplish 
the  object  for  which  we  are  here  assembled.  We 
shall  now  j)roceed  with  our  subject. 

In  1843  there  were  2,200  miles  of  railway  com- 
X^leted,  at  an  expenditure  of  about  90  millions,  and 
even  at  that  early  x^eriod  of  our  railway  history 
great  dissatisfaction  existed  in  the  x^ublic  mind,  as 
regards  railway  management.  “The  laissez  faire 
system,”  said  Mr.  Porter,  in  his  “ Progress  of  the 
Nation,”  “which  is  pursued  in  this  country,  to 
such  an  extent  that  it  bas  become  an  axiom  with 
the  government  to  undertake  nothing,  and  to  in- 
terfere with  nothing,  which  can  be  accomplished 
by  xjiivate  or  individual  enterprise,  or  by  the 
associated  means  of  private  parties,  has  been 
pregnant  with  great  loss  and  inconvenience  to  the 
country  in  carrying  forward  the  railway  system. 
Perliax^s  there  never  was  an  occasion  in  which  the 
government  with  equal  propriety  could  have  in- 
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terfered  to  reconcile  the  conflicting  interests 
involved,  and  to  prevent  public  injury  arising  from 
the  false  steps  so  likely  to  be  made  at  first  in 
bringing  about  a total  revolution  in  the  internal 
commnmnication  of  the  country.” 

It  was  at  this  time — in  1843 — that,  so  far  as  I 
am  aware,  the  idea  was  first  mooted,  that  the  rail- 
ways should  be  purchased  by  the  State,  and  be 
managed  under  the  direct  supervision  of  Govern- 
ment. A few  individuals,  of  a rather  speculative 
turn  of  mind,  and  having  the  example  of  the  work- 
ing of  the  Belgian  system  before  them,  thought 
that  it  was  not  too  late  to  retrace  our  steps,  and 
adopt  that  of  Belgium,  by  the  State  purchase  of 
the  railways.  These  gentlemen  had  a great  deal 
of  zeal,  but  very  little  practical  knowledge  of  the 
subject  on  which  they  undertook  to  enlighten  the 
country.  They  formed,  of  course,  a railway  re- 
form association,  made  speeches  generally  to  each 
other,  held  meetings  which,  I am  afraid,  very  few 
attended,  and  issued  tracts  and  pamphlets  by  the 
score  to  all  whom  they  considered  should  be  in- 
structed on  railway  management.  Theirprogramme 
was  very  bold  and  decided.  Government  should 
at  once  pass  an  Act,  without  asking  the  dii’ectors’ 
or  shareholders’  leave  or  license,  take  the  railways 
into  their  own  hands,  pay  the  shareholders  the 
market  price  of  the  day,  lower  the  third-class  fares 
to  half-a-farthing  a mile,  and  every  other  class  in 
the  same  f)i’oportion ; and  so  the  association 
struggled  on  for  about  a year,  until  government 
determined  to  deal  practically  with  the  matter, 
and  their  brief  existence  came  to  a close. 

There  was  considerable  anxiety  manifested  in  the 
railway  world  in  the  early  part  of  1844,  when  it 
became  rumoured  that  government  intended  to 
introduce  a sweeping  measure  in  reference  to  the 
pxurchase  of  the  railways.  The  expediency  and 
policy  of  such  a prospect  was  much  discussed  in  the 
press,  and  then,  as  now,  opinion  was  much  divided 
on  the  subject.  The  Quarterhi  lieview  of  April  of 
that  year  had  a powerful  article  on  railway  manage- 
ment, in  which  it  truly  and  forcibly  alluded  to 
the  Imperial  dimensions  the  question  would  one  day 
assume,  and  the  manner  in  which  the  writer 
believed  it  would  have  to  be  dealt  with.  After 
summing  up  all  the  arguments  in  favour  of  govern- 
ment purchase,  the  writer  thus  concluded: — “It 
is  impossible  not  to  see  that  the  system,  by  develop- 
ing itself  to  such  an  extent,  penetrating  all  dis- 
tricts, superseduig  all  other  communications,  affect- 
ing every  species  of  public  and  private  interest,  and 
acting  as  the  life-blood  arteries  of  the  empire,  as 
to  render  it  probable  almost  to  certainty  that  the 
time  must  come  when  this  great  public  trust  can 
no  longer  be  left  to  the  management  of  private 
companies  scattered  over  the  face  of  the  country. 
In  truth,  it  seems  only  a question  of  time  ; railways 
must  be  made  subject  to  some  unity  of  manage- 
ment, and,  through  whatever  intermediate  process 
it  may  pass,  that  mans  gement  must  finally  be  vested 
in  the  government  of  the  country.” 

Now,  what  was  the  first  pop  alar  outcry  in  the 
country  against  the  companies  ? It  was  the 
alleged  ill-treatment  of  the  humbler  class  of  pas- 
sengers, and  I cannot  better  illustrate  this  com- 
plaint than  by  reading  a leading  article  in  the 
Times,  which  appeared  in  December,  1842.  It  was 
as  follows: — “ We  have  received  communications 
from  several  correspondents,  imploring  us  to  main- 


tain an  advocacy  for  the  poorer  class  of  railway 
travellers,  who  have  to  avail  themselves  of  the 
stinted  accommodation  afforded  by  the  leading  lines, 
and  desire  us  to  urge  the  necessity  of  more  comfort 
and  facility  in  their  transit  than  they  at  present 
enjoy.  It  would  appear,  from  the  facts  stated  in 
the  several  letters  received,  that  little  choice  exists 
in  one  more  than  another,  and  that  all  the  great 
lines  are  as  parsimonious  as  they  possibly  can  be  in 
providing  comfort  or  convenience  for  those  having 
the  misfortune  to  travel  in  thii-d-class  conveyances. 
The  manner  in  which  the  Great'Westem  treat  this 
class  of  passengers  is  described  as  worse  than  any 
other  pursued,  the  only  trains  by  which  they  for- 
ward them  being  used  for  the  transit  of  coals, 
cattle,  and  merchandise  of  all  descriptions.  For 
instance,  it  is  stated  that  a third-class  passenger 
leaves  Paddington  in  an  open  carriage,  no  differ- 
ence being  made  to  counteract  wind  or  weather,  at 
half-past  four  in  the  depth  of  winter.  When  he 
arrives  at  Swindon,  he  is  detained  upwards  of  an 
hour,  and  at  last  gets  to  Bristol,  if  the  train  keeps 
its  time,  in  nine  and  a half  hours,  while  the  first 
and  second-class  carriages  make  the  journey  in 
less  than  half  the  time.  If  a third-class  passenger 
wish  to  go  on  to  Taunton  from  any  place  east  of 
Bristol,  it  is  alleged  to  be  still  more  inconvenient, 
since  he  is  detained  from  four  to  five  hours  in 
Bristol,  and  is  kept  on  the  road,  at  a moderate  cal- 
culation, from  fourteen  to  sixteen  hours ; whereas, 
on  the  other  hand,  first  and  second  class  pas- 
sengers arrive  at  the  same  destination  in  six  and  a 
half  hours.  These  are  strong  statements,  and, 
unless  satisfactorily  explained  away,  must  sooner 
or  later  come  within  the  managerial  scope  of  the 
Board  of  Trade,  the  authorities  of  which  body 
would  do  well  to  see  that  fair  and  adequate  provi- 
sion is  made  by  all  the  railway  companies  for  the 
conveyance  of  the  poorer  classes  during  season- 
able liours  of  the  day.  Railway  directors  have  at 
present  the  exercise  of  too  much  irresponsible 
power,  and  therefore  imagine  they  can  deal 
with  the  public  as  they  choose.  They  must, 
however,  be  mmdful  not  to  carry  it  bejmnd 
proper  bounds ; for  though  much  good  may 
have  been  achieved  by  the  construction  and 
successful  competition  of  intercourse  by  means 
of  this  system  of  communication,  it  remains  to  be 
seen  what  Avill  be  the  actual  results  of  this  de- 
scription of  management,  should  it,  without  some 
sujjerintcndiug  power,  be  left  entirely  to  the 
judgment  of  the  jiersons  who  have  the  whole 
exercise  of  this  power.  It  may  possibly  prove  a 
useful  hint  to  have  said  this  much  on  the  subject, 
without  pressing  more  severely  on  the  attention 
of  the  several  railway  boards  the  necessity  exist- 
ing for  some  amelioration  of  the  plan  at  present 
adopted  in  the  conveyance  of  third-class  passen- 
gers : for,  regardmg  them  in  the  light  of  national 
improvements,  raised  on  the  foundation  of  the 
nation’s  wealth,  they  must  be  considered  as  in- 
tended to  furnish  a comparative  convenience  to 
one  class  of  the  public  as  well  as  the  other.’’  Such 
was  the  article  in  the  Times,  and  it  fairly  re- 
presented the  feelings  of  the  entire  nation  on  the 
subject. 

Let  us,  however,  look  now  to  the  other  side  of 
the  question.  If  the  shareholders  in  the  railway 
companies  professed  to  be  a body  of  philan- 
thi-opists  that  had  constructed  the  railways  for 
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the  public  benefit,  quite  regardless  of  profit,  and 
whose  special  vocation  was  to  provide  for  the  tra- 
velling wants  at  fares  which  they  did  not  consider 
remunerative,  nothing  could  be  more  reasonable 
than  this  appeal  to  their  feelings ; but  the  com- 
panies made  no  pretensions  of  the  kind,  they  were 
composed  of  hard-headed  men  of  business,  who  had 
made  a contract  Avith  the  State  to  provide  for  the 
wants  of  the  public — a duty  which  the  latter  had 
declined  to  midertake — and  the  j)ublic,  conse- 
sequently,  had  no  right  to  appeal  to  them  ad 
misericordium,  and  beg  them  to  do  something  not 
in  the  contract,  and  threaten  them  with  pains  and 
penalties — like  the  beggar  in  “ Gil  Bias,”  Avhen 
he  presented  a gun  in  demanding  alms — if  tkeir 
prayers,  or  rather  their  demands,  Avere  not  complied 
with.  What  right  could  be  urged  in  favoAir  of 
such  a demand  ? The  companies’  contract  was 
to  carry  passengers  at  three-pence  a mile,  and 
they  had,  of  course,  a right  to  enforce  that  charge 
on  every  passenger  Avho  travelled  on  the  railAvays  ; 
but  they  Avere  actually,  at  the  time  Avhen  this 
piteous  appeal  Avas  made  to  their  charity  and  their 
fears,  carrying  those  passengers  at  less  than  half 
the  juice  they  were  authorised  by  Act  of  Parlia- 
ment to  charge. 

The  next  grievance  complained  of  AA^as  that 
first  and  second  class  passengers  Avere  charged  high 
and  arbitrary  fares.  It  Avas  at  one  time  a matter 
of  some  nicety,  and  gave  considerable  anxiety 
to  a board  of  directors  and  their  naanager  to  fix  the 
fares,  AA'hen  their  line  was  opened,  at  the  exact 
point  that  would  best  pay.  That  knoAvledge  was 
only  to  be  gained  by  adojjting  a sliding  scale,  and 
by  going  through  the  ju'oeess  of  alternately  raising 
and  lowering  their  fares  till  those  that  Avould  pay 
best  were  ascertained.  Noav  the  difference  in 
profit  to  a company  betAveen  high  and  Ioav  fares, 
as  Ave  shall  hereafter  see,  is  not  much.  On  some 
railways  it  is  more  pi'ofitable  for  companies  to  carry 
many  at  Ioav  fares,  than  the  comparatively  fcAV  at 
high  fares,  on  other  railAvays  it  is  just  the  contrary  ; 
all  dejoends  on  the  nature  of  the  traffic  and  the 
localities  thi’ough  which  a line  may  pass.  With 
railways  that  jiaid  fair  dividends,  the  changes  in 
fares  Avere  not  very  great,  seldom  exceeding  ten 
or  twenty  jjer  cent. ; but  it  was  very  difierent  with 
the  unfortunate  class  that  paid  very  Ioav  dAidends. 
The  directors,  attributing,  joerhaps,  their  want  of 
success  to  not  having  charged  high  fares,  made  the 
most  extreme  and  sudden  changes  in  order  to  dis- 
cover the  best  j^aying  rates,  and  the  tariff  Avould  be 
raised  thirty,  fifty,  or  one  hundred  j5er  cent.,  as  the 
case  might  be  ; or  should  they  have  been  of  opinion 
that  the  original  fares  AA^ere  too  high,  reductions 
would  be  made  accordingly ; hoAA'ever,  all  these 
changes  made  but  comjiaratively  little  difference  in 
the  jArofits  of  the  companies^ — as  fares  increased  pas- 
sengers decreased,  and  as  fares  dcci'eased  passengers 
increased,  though  not  in  exact  jArojAortion.  By 
this  means  each  com  j>any  AA'as  able  to  ascertain  and 
fix  the  best  tariff  for  its  OAvn  interests,  and  as  a 
matter  of  course,  witliout  any  regard  to  the 
interests  of  the  jwblic.  Nevertheless,  these 
changes  in  an  upAvard  direction  caused  great 
dissatisfaction,  although  the  proceedings  of  the 
dii’cctors  AA'ere  perfectly  legal.  As  a general  rule, 
hoAvever,  throughout  the  coAintiy  the  directors 
came  to  the  conclu.sion  that  AA'hat  Avas  called 
“ moderate  fares”  paid  best,  and  that  tAvo-pence, 


three-halfpence,  and  one  penny  per  mile,  for  the 
several  classes,  yielded  the  largest  profit. 

I may  notice  here  incidentally,  that  there  existed 
at  that  time  the  erroneous  belief,  that  charges  in 
this  country  could  never  be  reduced  to  a Ioav  scale 
on  account  of  the  great  cost  of  our  railways.  In 
reviewing  a work  of  mine,  published  in  1843,  | 
advocating  the  adoption  of  the  Belgian  tariff,  the  i 
Qmn-terly  Eevieio  observed: — “ Let  us  look  at  the 
expense  of  making  the  respective  lines,  as  stated  in 
Mr.  Laing’s  Report — • 

Cost  of  construclion  x>er  mi  e.  I 
£ 

Average  of  the  71  railways  of  England . . 34  360 

Average  of  Belgium 17,120 

Will  any  one  pretend  to  say,  that  a thing  which 
costs  £40,000,  ought  to  be  furnished  in  detail  to 
the  public  as  cheap  as  if  it  had  cost  only  £ 1 7,000  P 
But  is  it  not  curious  to  find  that  the  average  ex- 
penses of  the  Belgian  lines  turns  out  to  be  so 
exactly  the  one-half  of  the  average  of  the  British 
lines,  as  are  the  fares  on  the  railways?”  It  is 
scarcely  necessary  to  observe  that  not  the  most 
remote  connection  exists  betAveen  the  charges  that 
Avill  pay  best  on  a railAA^ay,  and  the  cost  of  the 
line.  The  fact  of  a railway  costing  £10,000,  or 
£100,000,  or  half  a million  per  mile,  has  not  the 
slightest  consideration  Avith  the  directors  in  fixing 
their  charges.  If  in  some  cases  a company,  whose 
line  cost  £100,000  per  mile,  Avould  make  as  high 
charges  as  on  other  lines  that  only  cost  £10,000 
a mile,  they  Avould  be  soon  ruined. 

What,  then,  is  the  present  complaint  against 
our  railAA^ay  system,  as  regards  the  conveyance  of 
passengers  ? It  is  this ; that  the  public  do  not 
derive  the  full  benefit  from  the  existing  Ioav  rate 
at  Avhich  they  can  be  conveyed  by  railAvay.  The 
cost  of  conveying  passengers,  under  favourable 
circumstances,  is  less  than  the  twentieth  part  of 
the  cost  of  conveyance  on  ordinary  tm-npike 
roads.  It  is  no  part  of  the  duty  of  directors  to 
consider  if  it  Avould  be  for  the  public  advantage 
to  carry  the  fcAV  at  high  fares,  or  the  many  at  low 
fares  ; not  only  so,  but  they  w'ould  be  departing 
entirely  from  their  duty  if  they  allowed  them- 
selves for  a moment  to  be  influenced  by  such  a 
consideration,  to  the  detriment  of  their  share- 
holders. A railAvay  company  is  simply  a trading 
comjAany,  authorised  by  laAV  to  make  certain 
charges  to  the  public  for  specified  work  to  be  done, 
and  the  duty  of  the  directors  towards  their  share- 
holders is,  Avhile  keeping  Avithin  the  limits  of  the 
laAV,  to  obtain  the  largest  return  for  the  invested 
cajiital.  With  the  public  loss  or  gain  they  have 
nothing  to  do.  Under  such  a system,  Avith  a 
monojAoly  of  the  conveyance  of  passengers  through- 
out the  country,  it  must  be  obvious  that  the 
national  intei'ests  are  entirely  subservient  to 
ju'ivate  interests,  and  until  the  system  is  abolished, 
the  evils  Avhich  it  entails  must  necessarily  be 
continued. 

The  working  of  our  raihvay  system  as  regards 
the  conveyance  of  merchandise,  is  bitterly  com- 
plained of  throughout  the  Avhole  of  the  country 
by  almost  CA'cry  class  engaged  in  mercantile  trans- 
actions. The  main  charges  preferred  against  the 
comj)anies  are — 1st.  Excessive  charges  compared 
Avith  the  cost  of  conveyance.  2nd.  Arbitrary  and 
exorbitant  rates  imposed  ujAon  some  toAvns  in  com- 
parison Avith  others.  3rd.  Refusing  to  sejjarate 
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the  rates  for  carriage  frora  terminal  charges.  4th. 
The  great  injury  to  the  trade  and  commerce  of  the 
country  from  the  want  of  unity  of  management. 
5th.  The  refusal  to  publish  a list  of  charges  from 
station  to  station  of  the  several  classes  of  goods. 
The  evidence  taken  before  the  joint  committee  last 
session  in  reference  to  the  proposed  amalgamation 
of  the  London  and  North-Western,  and  Lanca- 
shire and  Yorkshire  Company  abundantly  bear  ont 
all  the  charges,  and  is  published  in  a very  large 
volume.  It  is  of  course  impossible  for  me  to 
enter  into  any  details  as  to  evidence.  I shall 
only  refer  to  the  great  port  of  Liverpool  as  a 
typical  case  ; and  a score  of  other  towns,  similarly 
circumstanced,  might  be  named. 

The  Liverpool  Chamber  of  Commerce,  com- 
posed of  “ bankers,  merchants,  brokers,  ship- 
ovTiers  and  others  engaged  in  commerce,”  for- 
warded to  the  Prime  Minister,  in  March  last  year, 
a memorial  to  the  following  purport : — 

They  stated  that  for  many  years  they  had  been 
giving  their  attention  to  the  question  of  the  ex- 
cessive and  especially  of  the  unequal  rates  levied 
by  the  railway  companies  on  the  traffic  to  and 
from  Liverpool,  as  compared  with  the  rates  charged 
for  the  same  goods  for  similar  distances  to  and 
from  other  parts.  They  state  that  the  trade  of 
Liverpool  is  essentially  a transit  trade,  the 
imports  for  the  most  part  not  being  con- 
sumed in  it,  but  distributed  mainly  by  rail- 
ways over  the  country,  and  that  the  exports 
are  for  the  most  part  not  contributed  by 
I Liverpool,  but  are  sent  for  shipment  from  York- 
I shire,  Staffordshire,  Lancashii'e,  and  other  places, 

I and  declare  that  a system  which  obstructs  the 
inland  carriage  of  goods  to  and  from  Liverpool  by 
the  imposition  of  heavy  tolls  and  charges,  must 
tend  to  drive  the  trade  to  other  places  more  1 
favourably  located,  and  must  prove  highly  injurious 
to  the  port  of  Liverpool. 

The  memorialists  further  pointed  out  that  this 
was  no  idle  fear  on  their  part,  for  that  already,  in 
consequence  of  these  differential  charges,  a consider- 
able amount  of  traffic  had  been  diverted  from 
Liverpool,  to  the  injury  alike  of  the  individual 
trader  and  the  port,  and  that  the  extra  charges 
are  so  imposed  as  to  force  the  traffic  out  of  its 
natural  channels,  and  enable  the  railway  com- 
panies to  offer  a bounty  to  divert  it  into  channels 
through  which  it  would  not  otherwise  flow. 

The  result  of  this  policy,  the  memorialists  went 
on  to  state,  is  that  consumers  of  imports  and  pro- 
ducers of  exports  in  the  great  and  populous  district 
of  which  Liverpool  is  the  natiiral  maritime  centre, 
are  burdened  with  a tax  and  restricted  in  their 
trade,  in  order  that  unprofitable  extensions  of  rail- 
ways in  other  directions  may  be  made  to  pay  ; and 
the  memorialists  contended  that  such  a system  was 
an  injustice  to  the  consumer,  an  injury  to  trade,  and 
a departure  from  those  principles  of  public  policy 
Ji  on  which  all  concessions  to  railway  companies 
0)'  should  be  based. 

tn  The  memorialists  further  stated  that  they  con- 

ns' sidered  this  question  of  the  amalgamation  of  the 
tli  London  and  North-Western  with  the  Lancashire 
t(0  and  Yorkshire  company  as  one  of  the  most  vital 
an!  and  important  to  which  their  attention  had  ever 
0 been  directed,  that  in  theii-  opinion  the  magnitude 
iili  of  the  interests  touched  by  the  proposed  amalga- 
mation of  the  two  great  clrrying  comjjanies  re- 


ferred to,  divested  the  Bill  brought  into  the  Com- 
mons House  of  Parliament  for  that  purpose  of  its 
private  character,  and  gave  it  a claim  to  prominent 
consideration  amongst  the  public  measures  of  the 
session  ; and  that  a thorough  revision  should  take 
place  of  the  terms  on  which  the  railway  system  is 
allowed  to  enjoy  a monopoly  so  injurious  to  the 
traffic  of  the  country. 

The  result  of  that  and  similar  memorials  ad- 
dressed to  the  Prime  Minister  is  well  known.  A 
joint  committee  of  the  leading  members  of  both 
houses  was  appointed.  They  sat  nearly  the  whole 
of  last  session,  took  a vast  amount  of  evidence,  and 
ultimately  came  to  the  conclusion,  mter  alia,  “that 
it  was  impossible  to  lay  down  any  general  rules 
determining  the  limits  or  the  character  of  future 
amalgamations.”  They  drew  up  a most  able  and 
valuable  report,  giving  a very  full  history  of  our 
railway  legislation,  and  recommended  the  appoint- 
ment of  a Board,  “ to  enforce  the  harmony,  work- 
mg,  and  development  of  the  present  railway  and 
canal  systems.”  An  Act  of  Parliament  has  been 
passed  in  accordance  with  the  recommendation  of 
the  committee,  and  the  Board  has  been  appointed. 
So  far  as  their  powers  go,  this  Board  will,  no 
doubt,  be  of  some  use.  But  the  main  grievances 
referred  to  in  the  memorial  are  untouched,  viz., 
high  rates  and  differential  charges,  as  the  com- 
mittee could  not  recommend  Acts  of  Parliament, 
in  which  the  companies  were  interested,  to  be 
altered  or  partially  repealed  without  their  assent, 
which  of  course  they  refused  to  give.  The  Bill 
for  amalgamation,  as  you  all  know,  was  unani- 
mously thrown  out  by  the  committee  to  whom  it 
was  referred  a few  weeks  since,,  with  out  calling  a 
single  witness  opposed  to  it.  The  committee,  no 
dovibt,  considered  that  it  would  be  better  to  forego 
for  the  present  all  the  vast  advantages  which  the 
extension  of  amalgamations  is  calculated  to  confer 
on  the  public,  rather  than  create  an  enormous 
monopoly  which  would  confer  on  the  company 
uncontrolled  power,  and  yield  them  mcreasad 
profits,  without  the  slightest  guarantee  that 
Liverpool,  and  other  great  towns  similarly 
situated,  not  only  might  receive  no  benefit 
whatever  from  the  change,  but  be  liable  to  have 
their  position  made  still  worse  by  the  united 
power  of  the  two  companies  amalgamated  into 
one.  But,  passing  all  this  by,  are  the  companies 
liable  to  censure  for  the  course  they  adopted  before 
the  joint  committee  ? Was  it  from  any  animosity 
they  felt  against  the  town  of  Liverpool,  or  a desire 
to  injure  its  trade  ? No  such  imputation  was  ever 
made  against  the  directors,  all  of  whom  are  men 
of  the  highest  position  and  character,  and  several 
leading  merchants  in  the  town,  deeply  interested 
in  the  extension  of  its  trade  and  commerce.  Nor 
was  it  from  private  individual  interests  ; no  such 
imputation  was  made  against  any  member  of  their 
body.  They  acted  merely  as  other  trading  com- 
panies would  act  under  similar  circmnstances. 
The  law  gave  them  the  right  to  impose  a heavy- 
tax  on  Liveiqrool  and  other  towns  similarly 
situated,  by  doubling  or  trebling  the  rates  in  their 
district ; such  impositions  in  their  opinion  yielded 
a profit  to  the  company,  and  consequently  their 
duty  to  the  shareholders  required  them  to  main- 
tain their  rights.  Now,  if  the  compames  had  been 
content  to  let  the  matter  rest  on  that  plain,  com- 
mon sense  footing,  I must  confess  that  I consider 
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their  vindication  would  be  complete ; but  some  of 
tbeir  advocates,  with  more  zeal  than  knowledge, 
contend  that  tbeir  policy  confers  a great  benefit  on 
the  country  generally,  ‘ ‘ by  giving  protection  and 
encouragement  through  low  rates  to  distant  towns, 
whereby  they  are  able  successfully  to  compete  Avith 
other  towns  more  favourably  situated,  greatly  to 
the  public  advantage.”  There  always  are  two 
ways  of  stating  a proposition,  and  the  Liver- 
pool merchants  would  probably  formulate  the 
same  proposition  something  like  this — “The  rail- 
way companies  carry  merchandise  at  rates 
which  yield  them  good  profits  to  Lancashire, 
Yorkshire,  and  Staffordshire  from  very  distant 
towns,  but  we,  who  are  favourably  situated 
for  communication  with  these  surrounding  dis- 
tricts, are  charged  three  times  the  ordinary  rate  at 
which  merchandise  is  carried  to  and  from  other 
towns ; thus  our  trade  is  greatly  injured,  and  as 
these  extra  charges  necessarily  fall  upon  the  con- 
sumer, the  public  in  consequence  heavily  suffer.” 

A very  intelligent  witness  from  Liverpool,  Mr. 
C.  Clark,  after  describing  the  manifold  grievances 
under  which  the  town  suffers,  and  in  reference  to 
one  especially,  thus  sums  the  matter  up  ; — “ The 
idea,  I believe,  at  the  bottom  of  it  all  is  this — 
there  are  three  great  places  which  compete  for  our 
sugar  traffic — three  great  centres  of  the  refining 
interest ; one  at  Bristol,  the  other  at  Liverpool, 
and  the  third  at  Greenock.  As  regards  Liverpool, 
Providence  has  put  us  considerably  nearer  most  of 
the  large  towns  where  sugar  is  consumed  than  is 
the  case  with  Greenock  and  Bristol,  and  I think 
the  railway  companies  have  got  an  idea  that  it  is 
their  mission  to  redress  this  inequality,  ordained 
by  Providence,  by  making  the  same  rate,  or  pretty 
nearly  the  same  rate,  for  the  long  distance  as  they 
make  for  the  short  one,  to  deprive  the  consumers 
of  sugar  of  the  advantage  which  they  would 
naturally  derive  from  being  able  to  obtain  it  from 
the  place  which  is  nearest  to  them,  and  where  ■ 
sugar  could  be  most  cheaply  carried.  I really 
believe  that  that  theory  is  at  the  bottom  of  it.” 
Without  exactly  concurring  in  Mr.  Clark’s  opinion 
as  to  the  motive  which  influences  the  companies  in 
dealing  with  the  several  towns  so  differently 
situated,  there  can  be  no  question  that  they  are 
carrying  out  “protection”  in  its  worst  form. 
The  “ protection”  which  was  part  of  our  policy 
in  days  gone  by  was  directed  against  the 
“ foreigner,”  who  threatened  to  bring  cheap  com 
into  the  country,  but  the  “ protection”  in  the  pre- 
sent case  is  made  use  of  against  our  own  coimtry- 
men,  and  in  a manner  equally  injurious  to  the  pro- 
ducer as  to  the  consumer.  In  Liverpool  there  are, 
perhaps,  fifty  merchants  who  compete  with  each 
other  for  the  trade  of  these  districts,  and  the 
fallacy  that  lurks  at  the  bottom  of  the  company 
theory  is  that  there  is  only  one  trader  there  who 
has  a monopoly  of  all  the  traffic. 

To  illustrate  this  more  clearly,  let  us  put  a 
hypothetical  case.  Suppose  that  extensive  coal- 
fields were  discovered  within  some  twenty  miles  of 
London,  of  good  quality  and  sufficient  extent 
to  supply  all  the  inhabitants  with  abundance 
of  fuel ; there  would,  no  doubt,  be  rejoicings 
at  the  prospect  of  the  groat  reduction  in  price 
that  woidd  naturally  be  expected  from  such 
a supply  so  close  at  hand.  Paterfamilias  would 
calciilate  that  as  the  carriage  of  coal  from  the 


North  costs  seven  shillings  a ton,  the  six  shillings 
saved  would  go  into  his  pocket,  but  Paterfamilias 
would  be  grievously  disappointed ; the  same  pro- 
tection that  is  now  given  to  the  districts  about 
Liverpool  would  be  extended  to  London,  compe- 
tition would  be  maintained  by  charging  to  the 
coal  market  the  same  carriage  for  the  20  miles  as 
the  200,  and  thus  the  public  woidd  derive  no  bene- 
fit by  the  discovery. 

Among  the  remedies  for  railway  grievances 
suggested  by  several  of  the  witnesses  examined 
before  the  joint  committee,  a limitation  of  the 
companies’  dividends  appeared  to  find  most 
favour.  In  the  minds  of  many  people  there 
seems  to  exist  a connection  between  moderate 
dividends  and  moderate  charges,  and  they  believe 
that  if  companies  were  restrained  from  paying 
dividends  beyond  a certain  per-centage  on  their 
capital,  the  public  would  have  the  benefit  of  the 
surplus.  It  was  recommended  by  these  gentlemen 
that  in  order  to  prevent  the  companies  from 
avoiding  reduction  of  rates  by  not  declaring  the 
whole  of  their  actual  profit  as  dividends,  that  it 
should  be  the  duty  of  a government  department 
intrusted  with  the  revision  to  see  that  the  actual 
profits,  however  employed,  did  not  exceed  the 
legal  amount.  That  would,  in  fact,  give  the 
government  officials  the  complete  control  of  the 
expenditure,  with  the  right  to  decide  how  expenses 
should  be  charged  as  between  revenue  and  capital. 
This,  to  be  effective,  must  extend  to  every  depart- 
ment of  a company’s  business,  and  give  govern- 
ment a complete  control  over  the  expenditure. 
Such  an  arrangement  would  be  altogether  inad- 
missible. It  is  no  part  of  the  duty  of  a government 
to  employ  its  officers  in  managing  the  finances  of 
a company,  or  in  otherwise  interfering  with  their 
business.  But  as  regards  railway  companies,  from 
the  time  they  obtained  their  first  Act  till  the  other 
day,  when  a commission  was  appointed  to  regulate 
their  affairs,  committee  has  been  appointed  after 
committee,  and  commission  after  commission,  to 
regulate  railway  companies.  “The  cry  is  still  they 
come.”  There  has  been  a constant  interference 
on  the  part  of  the  legislature,  urged  on  by  a dis- 
satisfied public,  to  an  extent  that  never  has  been 
thought  necessary  with  any  other  class  of  joint- 
stock  companies  ; but  if  the  companies  are  dis- 
charging a delegated  trust  without  any  of  the 
moral  responsibilties  that  should  attach  to  the 
office — if  their  position  is  such  that  in  giving  to 
the  public  the  full  benefit  that  might  be  derived 
from  low  fares  and  equitable  rates  on  railways, 
they  would  sacrifice  to  a greater  or  less  extent 
the  interests  of  their  shareholders,  it  is  surely  time 
for  the  nation  to  consider  the  desirability  of  taking 
back  the  railways  into  its  own  hands,  and  it  is 
for  us  now  to  consider  what  in  such  case  those 
benefits  would  be. 

As  railways  have  superseded  to  a great  extent 
the  highways  of  the  country,  it  will  not,  I pre- 
sume, bo  questioned  by  any  that  the  greatest  pos- 
sible facility  of  transit  for  passengers  and  goods 
should  be  afforded  to  the  public,  and  that  the  fares 
for  passengers  and  charges  for  merchandise  should 
be  reduced  to  the  lowest  possible  rate  consistent 
with  the  payment  of  working  expenses  and  interest 
on  the  capital  invested  in  the  construction  of  the 
linos.  I have  endeavoured  to  show  that  under  the 
present  system  the  public  are  deprived  of  many 
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benefits  it  otherwise  might  enjoy,  and  we  hav® 
now  to  consider  in  what  respects  the  transfer  o^ 
the  railways  to  the  State  would  be  advantageous. 

I directed  yoixr  attention  a little  time  ago  to  the 
very  important  fact  that  within  certain  limits,  and 
so  far  as  our  experience  goes,  there  exists  very 
little  difference  in  the  dividends  of  a company, 
whatever  may  be  the  fares  adopted  within  these 
limits.  I was  examined  before  the  committee  of 
1844,  and  gave  examples  of  about  a dozen  cases 
in  which  companies  in  search  of  the  best  paying 
fares  made  all  sorts  of  experiments,  varying 
from  Jd.  to  3d.  a mile  for  fir.st  class, 
^d.  to  2d.  for  second,  and  ^d.  to  Id.  for 
third,  and  that  in  no  case  would  the  dif- 
ference in  money  received  amount  to  one  per 
cent,  on  the  dividends.  In  later  times,  till  within 
the  last  ten  or  fifteen  years,  we  have  had  some 
long  and  violent  contests  between  some  of  the 
great  companies,  in  which  they  suffered  con- 
siderably, but  I only  know  one  case  in  which  the 
dividend  has  decreased  to  the  extent  of  1 1 per  cent. 
During  the  summer  of  1857  we  had  the  London 
and  North-Western  and  the  Great  Northern  Com- 
panies carrying  first  and  second  class  passengers 
between  London  and  Manchester,  giving  return 
tickets,  and  allowing  four  clear  days  in  Manchester; 
the  distance  was  400  miles,  and  the  fares  7s.  6d.  and 
os.,  equal  to  3s.  9d.  and  2s.  6d.  each  way.  These 
trains  must  have  interfered  to  a great  extent  with 
the  general  passenger  traffic  of  both  the  companies 
to  all  the  large  towns  in  the  north  of  England. 
Although  the  excursion  traffic  to  Manchester  paid 
per  se  exceedingly  well,  yet  it  was  said  that  by  its 
interference  with  their  other  traffic  the  companies 
lost  fully  one  per  cent,  dividend. 

Let  us  stop  for  a moment  to  inquire  into  the  cost 
of  these  excursion  trains.  They  were,  it  is  need- 
less to  say,  well  filled,  and  carried,  I have  been 
told,  on  an  average,  about  six -hundred  passengers 
— say  two  hundred  first,  and  four  hundred  second- 
class  passengers,  the  fares  for  the  double  trip 
amounting  to  £175.  The  cost  of  a train  that  year 
per  mile  was  two  shillings  and  sevenpence.  The 
whole  expense  of  each  train,  both  the  direct  ex- 
-pense  and  its  proportionate  expense  for  manage- 
ment, came  to  fifty  guineas,  leaving  a profit  of 
about  two  hundred  and  fifty  per  cent,  on  the  con- 
veyance of  passengers  by  each  train.  On  ordinary 
trains  the  profit  is  about  100  per  cent.,  which  may 
not  amount  to  as  much  as  to  pay  a dividend  of  five  per 
cent.,  yet  we  see  that  in  this  case  the  fares  of  the  pas- 
sengers were,  for  first  class,  each  hundred  miles 
one  shilling  and  nine  pence,  and  for  second-class, 
in  carriages  comfortably  cushioned,  one  shilling 
and  two-pence,  or  a penny  for  seven  miles  ! Many 
other  cases  might  be  quoted  of  long  contests  be- 
tween companies  for  passenger  ti-affic  at  very  low 
fares,  in  which  all  suffered  more  or  less.  One  of 
the  most  memorable  of  these  was  the  contest  about 
twenty  years  ago  between  the  Caledonian  and  the 
Edinburgh  and  Glasgow  Companies,  in  which  the 
latter  suddenly  reduced  their  fares  between  Edin- 
burgh and  Glasgow  for  the  three  classes  from  8s., 
6s.  and  4s.  to  Is.,  9d.  and  6d.  This  foolish  contest 
was  continued  for  a year  and  a-half,  and  cost  the 
Edinburgh  and  Glasgow  Company  nearly  1^  per 
cent,  in  their  dividends. 

It  is  scarcely  necessary  to  say  that  to  ordinary 
traffic  such  low  fares  do  not  apply ; they  only  show 


the  very  low  rate  at  which  passengers  can  be  con- 
veyed, and  the  comparatively  little  difference  in 
profit  between  high  and  low  fares. 

Let  us  see  how  this  knowledge  would  be  practi- 
cally ajxplied  if  the  railways  were  in  the  possession 
of  the  State.  We  will  assume  that  the  legislature 
wished  to  reduce  the  fares  one-half.  What  would 
he  the  extra  expense  for  conveyance  of  the  in- 
creased number  of  passengers  ? Mr.  Stewart,  who 
was  for  twenty  years  secretary  to  the  London  and 
North-Western  Company,  gave  very  valuable  evi- 
dence before  the  Royal  Commission  in  1865,  regard- 
ing traffic  arrangements.  He  said  that  the  pas- 
senger trains  were  not  on  an  average  more  than 
one-third  filled — two-thirds  of  the  seats  being 
empty  ; and  that  the  additional  expense  to  the 
company  would  be  very  trifling  if  all  the  seats 
were  filled.  Indeed,  it  must  be  obvious  that 
whether  an  omnibus  carries  three  passengers  or 
six,  the  additional  expense  is  very  small,  and  so 
with  a train  that  is  only  partially  filled.  Under 
these  circumstances  the  additional  expense  would 
be  very  trifling.  But  a company  would  naturally 
prefer  carrying  three  passengers  at  sixpence  each 
to  six  at  threepence  each,  and  that  fact  makes  the 
difference  in  position  between  Government  and  the 
companies. 

The  witnesses  examined  before  the  Royal  Com- 
mission and  the  Joint  Committee  agree  that  there 
would  be  an  enormous  saving  in  working  expenses 
by  the  amalgamation  of  the  companies.  Mr. 
Stewart  stated  that  if  the  whole  traffic  of  the 
country  was  worked  harmoniously  together,  there 
would  be  a saving  of  20  per  cent,  in  the  working 
expenses — in  the  London  and  North-Western  they 
would  bo  able  to  save  £600,000  a-year.  Other 
competent  witnesses  calculated  it  at  25  per  cent. 

In  addition  to  this  great  saving,  if  the  railways 
were  bought  at  a fair  price,  and  the  shareholders 
were  paid  in  Government  stock,  there  would  be 
a very  large  profit  to  the  State,  inasmuch  as  a 
£100  railway  share  paying  3 per  cent,  is  worth 
only  £60,  but  Government  stock  paying  the  same 
\ interest  is  worth  £92.  That  is  a matter,  however, 
to  be  discussed  when  we  come  to  the  Act  of  1844, 

I and  in  the  meantime  it  is  as  well  not  to  count  the 
chickens  before  they  are  hatched,  or  to  estimate 
. yet  the  profit  to  be  derived  from  the  purchase. 

It,  would  be  almost  impossible  to  over-estimate 
i the  value  of  the  boon  that  would  be  conferred  on 
the  mercantile  community  by  the  abolition  of  those 
heavy  giievances  of  which  they  complain,  and  of 
which  wo  have  such  abundant  testimony  in  the 
evidence  given  before  the  Joint  Committee.  The 
establishment  also  of  a low,  and  to  some  extent 
uniform  tariff,  for  parcels  and  packages  through- 
out the  kingdom,  somewhat  similar  in  xninciple 
to  that  of  the  Post  Office,  would  also  be  of  the 
greatest  advantage  to  the  country. 

Gentlemen  connected  with  railways  could  give 
us  very  useful  x^ractical  information  in  regard  to 
the  increase  of  x>assengers  that  might  be  ex^iected, 
assuming  that  the  fares  were  reduced  to  one-half 
their  present  amount,  and  what  loss  they  would  cal- 
culate on  if  their  resx>ective  companies  made  that 
reduction.  Would  it  be  a permanent  loss  or  tem- 
X^orary,  and  to  what  extent  would  it  affect  the 
value  of  their  xaroxjerty  ? 

As  regards  what  is  called  “ Government  ma- 
nagement,” that  of  the  railways,  lilre  the  tele- 
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graphs,  I should  imagine,  would  undergo  little 
change.  There  would,  no  doubt,  he  a board,  or 
commission,  or  council,  whatever  the  name  might 
be,  composed  of  a few  of  the  leading  directors  and 
managers  of  our  great  companies,  who  might 
feel  inclined  to  accept  such  an  office,  presided 
over  by  a responsible  Minister.  Why  such  a 
board  should  not  well  and  ably  manage  the  rail- 
way property  of  the  kingdom  I am  unable  to  con- 
ceive. The  gentlemen  who  would  undertake  the 
office,  instead  of  spending  half  their  time,  as  their 
duty  calls  on  them  to  do  now,  in  concocting 
schemes  of  attack  on  or  defence  against  their 
neighbours,  would  he  able  to  devote  that  time  to 
a much  better  purpose  in  concerting  measures 
with  their  old  opponents,  and  extending  the  trade 
and  commerce  of  the  country  by  reduciug  charges, 
and,  so  far  as  possible,  equalising  rates,  and 
thereby  satisfy  all  classes  of  the  community.  Or 
the  railways,  amalgamated  into  one  system,  might 
be  managed  under  the  direction  of  a board  some- 
what similar  m its  constitution  to  that  of  the  joint 
committee  of  last  year.  On  that  committee  were 
men  of  the  highest  administrative  talent,  well 
versed  in  the  management  of  railways. 

The  political  bearing  of  the  question  I don’t 
think  we  are  called  on  to  discuss.  That  we  may 
leave  to  others.  Should  the  railways  ever  be  pur- 
chased by  the  State,  we  may  rest  quite  assured 
that  the  country  and  Parliament  will  take  good 
care  to  settle  it  on  such  a basis  as  to  deprive  it  of 
all  political  significance. 

We  have  now  to  consider  the  Act  of  1844.  It  is 
not  generally  known  that  this  Act  was  passed  after 
encountering  the  most  violent  opposition  from  the 
railway  companies,  who  opposed  the  Bill  in  every 
stage  of  its  progress  through  Parliament ; and 
when  it  ultimately  became  an  Act  it  was  quite  a 
different  measure  from  that  originally  introduced 
by  Mr.  Gladstone.  The  object  of  the  companies 
was  to  render  the  Bill  totally  inefficient  for  the 
pui-pose  intended,  and  accordingly  they  put  forward 
Captain  Laws,  then  manager  of  the  Lancashire  and 
Yorkshire  Eailway,  and  a most  able  man,  as  a wit- 
ness before  the  Committee,  and  he  ultimately  suc- 
ceeded in  having  everything  pretty  well  his  own 
way.  His  recommendation  was  that  the  companies 
should  have  “ a sum  equal  to  25  years’  purchase 
on  their  annual  divisible  profits,  estimated  on  the 
average  of  the  then  next  preceding  years,  hut  if 
a company  should  be  of  opinion  that  the  said  rate 
of  25  years’  purchase  is  an  inadequate  rate  of  pur- 
chase of  such  railway,  the  company  shall  be  entitled 
to  require  that  the  rate  of  purchase,  instead  of  being 
calculated  on  such  average  rate  of  profit,  shall  be 
taken  at  a valuation,  to  be  determined,  in  case  of 
difference,  by  arbitration.”  In  this  short  extract 
I have  embodied  the  several  clauses  bearing  on  the 
purchase  of  the  railways,  and  by  the  interpretation 
of  these  clauses  is  to  be  determined  the  manner  in 
which  the  value  of  railway  property  is  to  be 
assessed,  and  the  payment  which  the  companies,  in 
the  event  of  purchase,  have  a right  to  demand.  I 
may,  perhaps,  mention  here  that  I was  examined 
as  a witness  before  the  Committee,  and,  at  their 
desire,  furnished  them  with  a return  of  the  then 
existing  railways,  and  the  cost  of  each,  with  their 
market  value,  so  far  as  that  could  be  ascertained, 
as  many  of  them  were  not  finished  or  quoted  in  the 
“ Share  List.”  I divided  them  into  two  classes. 


The  first  contained  all  the  principal  railways  in  the 
kingdom ; they  were  forty  in  number,  they  had 
cost  £59,630,000,  and  their  market  value  was 
£76,734,000.  The  second  list  contained  all  the  . 
railways  in  course  of  construction,  and  nearly  com-  I 

pleted,  and  cost  then  £8,160,000,  and  their  value 
was  £11,613,000.  So  that  all  the  capital  at  that  i 
time  invested  in  railways  amounted  to  £67,790,000,  ; 

and  its  market  value  might  be  taken  at  £88,347,000. 

In  the  course  of  examination  before  the  Committee, 

I gave  it  as  my  opinion  that  the  market  value  of 
the  railways,  whether  to  become  the  property  of 
the  State  then  or  at  any  futxrre  time,  must  form 
the  basis  on  which  the  terms  of  purchase  should  be 
settled.  The  Committee,  however,  were  not  of 
that  opinion. 

1st.  We  shall  now  consider  the  terms  of  pur- 
chase by  which  the  State  is  to  purchase  a property  ' 
that  has  cost  nearly  £600,000,000.  When  the  Act  ' 
of  1844  was  passed.  Consols  were  at  par,  and  rail-  j 
way  property  was  worth  in  the  market  23  years’ 
purchase.  In  recommending  25  years’  purchase  on  !■ 
the  average  dividends,  the  committee,  no  doubt, 
intended  that  the  companies  should  have  a bonus  i 
of  10  per  cent,  on  the  market  price,  but  at  that  ! 
time  government  stock  was  exceptionally  high,  , 
and  railway  stock  was  in  the  same  position.  When  • 
government  stock  fell,  railway  stock  naturally  fell 
with  it  to  its  normal  average  rate  of  20  years’  pin-  ' 
chase,  and  assuming  the  principle  of  valuation  to 
be  correct,  the  companies  would  receive  25  per 
cent,  instead  of  10  percent,  above  the  value  of  their  | 
property.  2nd.  Assuming  that  the  value  of  the  : 
property  could  be  estimated  by  the  profits  alone,  i 
extending  the  average  over  three  years  would 
introduce  a disturbing  element,  and  make  the  cal- 
cidations  utterly  useless — a railway,  for  instance, 
that  for  the  three  preceding  years  had  been  in- 
creasing in  value,  and  had  paid  each  year  respec- 
tively three,  four,  and  five  per  cent.,  would  only 
be  paid  at  the  rate  of  four  per  cent.,  although, 
at  the  time  of  purchase,  it  wotdd  be  paying  five  per 
cent. , and  on  the  other  hand,  a railway  that  had  in 
the  three  preceding  years  been  decreasing  in  value, 
and  paying  five,  four,  and  three  per  cent.,  would  ' 
be  considered  of  the  same  value — that  is,  two  rail- 
ways, one  paying  five  and  the  other  three  per 
cent.,  the  shareholders  of  each  would  each  be  paid 
the  same  price  ! 3rd.  The  Act  says  that  the  com- 
panies shall  be  paid  25  years  purchase  on  “the 
divisible  profits,”  and  the  general  opinion  is  that 
“ divisible  profits”  is  only  another  term  for  divi- 
dends, but  that  is  a great  mistake;  the  strict 
meaning  of  “ divisible  profits”  is  the  surplus  a 
company  has  in  hand  after  paying  its  working 
expenses  ; but  before  the  ordinary  shareholders 
receive  their  dividend  all  other  charges  must  he 
first  paid,  guaranteed  stock,  preferential  stock, 
debentme  stock,  and  loans,  on  all  of  which  the  ‘ 

interest  or  dividends  must  be  paid  at  present 
out  of  the  “divisible  profits.”  Now  poor  com- 
panies, with  bad  credit  and  a narrow  surplus, 
must,  on  loans  especially,  pay  a very  high,  and  in 
many  cases  exorbitant  rate  of  interest,  which 
necessarily  keep  their  dividends  very  low, 
but  as  original  shareholders  would  have  all  the 
benefit  of  the  25  years’  purchase  on  the  divisible 
profits,  many  companies  would  be  paid  at  the  rate 
of  three  or  four  per  cent,  out  of  their  profits,  who 
never  as  shareholders  received  half  that  percentage 
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iri  dividends.  4tli.  The  theory  that  the  value  of  rail- 
ways, or,  indeed,  any  other  kind  of  property,  can  be 
estimated  by  the  interest  or  dividend  which  it  pays  is 
altogether  erroneous,  although  it  is  a very  material 
element  in  the  calculation  ; but  the  intrinsic  value 
of  the  stock  of  two  railways  may  be  just  as 
different  in  credit,  and  consequently  in  value,  as 
the  Government  Stock  of  two  countries.  It  would 
be  a very  easy  matter  to  confirm  the  truth  of  this 
statement  by  a reference  to  the  share  lists,  show- 
ing the  position  of  the  several  companies,  but  that, 
of  comse,  I am  not  going  to  do.  There  is  nothing 
I have  stated  on  this  subject  but  every  gentleman 
present  connected  with  railways  is  as  well  or 
better  acquainted  with  as  I am  ; but  it  is  not  so 
with  the  general  public,  who  are  under  the  im- 
pression that  there  exists  an  Act  of  Parliament  by 
which  Government,  with  the  assent  of  the  legis- 
lature, can  purchase,  on  equitable  terms,  the  rail- 
ways of  the  coimtry,  and  that  there  exists  no 
difificTilty  with  the  shareholders. 

But,  it  may  be  asked,  what  reason  can  be  as-  I 
signed  for  the  proceedings  of  railway  companies 
so  that,  with  the  perfect  knowledge  that  the 
scheme  of  purchase  was  utterly  worthless  and 
could  never  be  carried  into  effect,  their  repre- 
sentative, Captain  Laws,  not  only  acquiesced  in 
it  but  actually  suggested  it  ? The  answer  is 
obvious.  The  railway  directors,  as  I have  before 
stated,  were  bitterly  opposed  to  any  measure  that, 
either  at  the  time  or  prospectively,  could  in  any 
way  interfere  vrith  their  monopoly,  and  they  were 
enraged  to  the  last  degree  when  not  only  that 
was  threatened,  but  a law  was  about  to  be  passed 
which  might  take  that  monopoly  eventually 
out  of  their  hands.  They  knew  that  it  was 
impossible  to  successfully  oppose  the  bill  and 
prevent  an  Act  being  passed,  and  they  considered 
that  the  wisest  policy — and  they  were  wise  in 
their  generation — was  apparently  to  acquiesce  in 
the  inevitable,  but  at  the  same  time  so  concert 
their  plans  that  the  object  for  which  the  Bill 
was  to  pass  could  not  be  effected.  Lest,  however, 
it  should  be  supposed  that  I have  in  any  way 
exaggerated  the  violent  opposition  the  Govern- 
ment had  in  the  first  instance  to  encounter  from 
the  railway  interest,  permit  me  to  read  a short 
extract  from  the  close  of  Mr.  Gladstone’s  speech 
in  moving  the  second  reading  of  the  Bill : — “ I do 
not,”  said  he,  ‘ ‘ shrink  from  the  contest.  This 
Bill  has  been  represented  as  an  attack  on  railway 
property.  I contend  that  this  measure,  so  far 
from  being  a measm’e  of  violence  of  an  extreme 
or  doubtful  character,  is  a measure  of  the  utmost 
importance ; and  that  the  option  of  revision  or 
purchase  is  characterised  by  the  utmost  temper- 
ance and  moderation,  and  feeling  that  we  have 
right  and  justice  on  our  side,  I say  that,  although 
the  railway  companies  are  powerful,  I do  not 
think  they  have  moimted  so  high,  or  that  Parlia- 
ment has  yet  sunk  so  low,  as  that  at  their  bidding 
you  shall  refuse  your  sanction  to  this  Bill.” 

The  Eoyal  Commission,  in  their  Report  of  1867, 
and  the  Joint  Committee  in  their  Report  of  last 
year,  state  that  the  railways  cannot  be  purchased 
under  the  Act  of  1844,  and  it  may  one  day  be 
worth  considering  if  the  market  price  can,  with 
justice  to  both  parties,  be  made  the  standard  of 
value.  Even  if  an  Act  had  been  passed  authorising 
government  to  take  the  railways  at  their  market 


price  at  a date  previous  to  the  time  of  pm-chase, 
with  whatever  bonus  the  Legislature  might  have 
thought  proper  to  add,  other  matters  besides  deter- 
mining the  market  value  of  the  shares  would  have 
been  necessary  to  provide  for ; the  books  of  the 
companies  must  have  been  examined,  and  it  should 
also  be  ascertainedif  the  prices  quoted  were  genuine, 
and  not  the  result  of  stock- j obbing  operations. 

How  an  Act  could  now  be  framed  to  meet 
the  necessities  of  such  a case  we  need  not  discuss, 
for  the  companies  would  protest  against  any  Act 
being  passed  that  would  supersede  the  Act  of  1844, 
on  the  faith  of  which  they  would  assert  they  in- 
vested their  capital.  Now,  what  are  the  words  of 
one  clause  in  the  Act : — “ It  shall  be  lawful  for  the 
company,  if  they  shall  be  of  opinion  that  the  said 
rate  of  twenty-five  years’  purchase  of  the  said 
average  profits  is  an  inadequate  rate  of  purchase  of 
such  railway,  reference  being  had  to  the  prospects 
thereof,  to  require  that  the  rate  of  purchase,  instead 
of  being  calculated  upon  such  average  rate  of  profit, 

1 shall  be  taken  at  a valuation,  to  be  determined  in 
case  of  difference  by  arbitration.”  ~We  have  heard 
something  of  late  years  about  “consequential 
damages,”  and  now  we  shall  learn  for  the  first 
time  what  is  meant  by  the  term  ‘ ‘ consequential 
profits,”  and  the  amount  at  which  they  might  be 
assessed.  It  would  be  impossible  under  this  Act 
for  government  to  purchase  a single  railway  with 
the  knowledge  at  the  time  of  purchase  of  the  sum 
that  ultimately  they  might  be  called  on  to  pay,  as 
each  company,  in  addition  to  the  25  years’  pur- 
chase of  the  profits,  would,  of  course,  make  a large 
demand  for  their  “ prospects.”  So  we  may  dismiss 
entirely  any  idea  of  compulsory  purchase. 

Is  there  any  probability  of  the  companies  beuig 
willing  to  accept  moderate  terms  for  their  pro- 
perty Y The  discussions  that  have  recently  taken 
place  on  the  subject  afford  good  grounds  for 
forming  an  opinion  of  what  their  demands  would 
be. 

Taking  the  returns  of  1871— the  principle  is 
precisely  the  same  whether  applied  to  the  figures 
of  that  year  or  to  the  larger  figures  of  1872 — 
it  is  seen  that  the  railways  cost  £553,000,000,  of 
which  sum  £323,000,000  is  debenture  and  pre- 
ference stock,  and  £230,000,000  ordinary  stock, 
and  that  the  sum  distributed  in  profits  that  year 
was  £25,740,000,  or  about  £4  13s.  per  cent,  on  the 
invested  capital.  The  market  value  of  the  pro- 
perty, according  to  Mr.  Martin,  who  apjaears  to 
have  made  a very  libei’al  estimate,  is  £607,000,000. 
Now,  according  to  the  best  authorities,  we  could 
not  purchase  this  property  for  less  than  one  thou- 
sand millions  sterling.  Mr.  Allport  says  it  could 
not  be  purchased  even  for  that  sum ; and  several 
other  gentlemen,  of  equally  good  authority,  agree 
with  him  in  that  opinion,  or,  in  other  words,  that 
the  shareholders  would  not  be  satisfied  Avith  the 
payment  of  foim  hundred  millions  sterling  in  lieu 
of  “ consequential  profits,”  so  we  may  dismiss  at 
once  the  idea  of  purchase  on  siich  terms  ; and  it 
must  be  remembered  we  are  not  in  a position  to 
enforce  any  terms  mconsistent  with  the  Act  of 
1844. 

We  can  well  remember  the  sudden  rise  that  took 
place,  a few  years  since,  in  telegraph  shares,  wlien 
it  became  known  that  Government  intended  to 
recommend  to  Parliament  the  purchase  of  the 
telegraph  lines.  They  suddenly  sprang  up  to  such 
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a price  that  it  became  a question  whether  or  not 
the  project  of  purchase  should  be  altogether  aban- 
doned. If  the  market  price  is  a test  of  value,  the 
telegraph  lines  were  bought  at  the  rate  of  fifty  to 
one  hundred  per  cent,  beyond  what  they  were 
worth  ; but,  imder  the  particular  circumstances 
of  the  case,  perhajDS  to  close  the  bargain  was  the 
wisest  thing  that  Government  could  do.  Even 
with  the  exorbitant  prices  that  were  paid,  the 
investment,  under  Government  management,  has 
tm’iied  out  most  profitable  and  advantageous  to 
the  nation.  How  much  better,  however,  would  it 
have  been  if  the  property  could  have  been  ob- 
tained at  a fair  price. 

We  can  well  imagine,  after  our  experience  about 
the  telegraph  share  market,  the  effect  that  would 
be  produced  upon  the  Stock  Exchange  by  an  au- 
thentic announcement  that  Government  intended 
to  recommend  to  Parliament  the  purchase  by  the 
State  of  all  the  railways  in  the  United  Kingdom. 
Taking  the  price  paid  for  the  telegraphs  alone, 
their  market  value,  as  a fair  standard  to  regulate 
the  price  that  should  be  paid  for  railways,  a bonus 
of  four  hundred  millions  would  certainly  be  re- 
quired. Although  Mr.  Allport  and  his  friends 
assert,  in  effect,  that  the  railways  could  not  be 
purchased  for  a thousand  millions,  that  sum,  it 
must  be  remembered,  is  very  large,  and  I cannot 
help  thinking  that  the  Government,  with  proper 
]uanagement,  might  obtain  them  on  those  terms. 
The  payment  for  “consequential  profits”  would, 
in  that  case,  be  no  greater  than  the  claim  from  our 
American  cousins  for  “consequential  damages,” 
and  not  more  mireasonable,  and  exactly  double  the 
sum  agreed  upon,  and  now  nearly  paid  by  France 
to  Germany  for  the  war  indemnity. 

It  is  assumed,  however,  throughout  the  whole 
of  the  discussions  that  have  taken  place  in  reference 
to  this  subject,  that  the  nation  must  either  submit 
to  any  demands,  however  exorbitant  they  may 
be,  to  obtain  possession  of  the  railways,  or  be 
obliged  to  allow  the  present  system  to  remain  as 
it  is.  Now,  that  is  the  special  matter  to  which  I 
wish  to  direct  your  attention.  The  railways  of  this 
comitry  may  one  day  be  purchased  by  the  State, 
but  if  ever  that  day  should  come,  it  will  be  when 
the  position  of  parties  is  changed,  when  the  direc- 
tors of  the  companies  must  come  to  the  government, 
and  not  when  government  would  be  obliged  to  go 
to  the  directors.  The  companies  are  now  masters 
of  the  position,  and  until  more  advanced  opmions 
are  held  throughout  the  country,  the  ownership  of 
of  railways  must  remain  in  the  same  hands. 

In  the  examination  of  witnesses  before  the  Com- 
mittee of  1814,  one  of  them  was  asked  by  a member 
the  following  question;  “ It  would  be  perfectlv 
].)Ossible,  would  it  not,  that  the  Government  itsell 
might  undertake  to  make  a conqjeting  line  in  such 
a way  as  to  effect  a reduction  of  charges  upon  th(' 
jjublic,  both  upon  the  old  line  and  the  new  one  ? ’ 

'I ho  answer  was:  “ Certainly;  there  would  be 
nothing  to  jjrevent  it.”  The  next  question  was  : 
“ Assuming  that  to  be  the  case,  and  assuming  thal 
would  be  the  jn'oper  remedy  for  excessive  ratet 
and  charges,  do  you  think  that  would  be  the  best 
]jlan  that  could  be  adojjted  under  the  circum- 
.stanccs  ^ ” The  reply  was  : “I  would  much  rather 
see  a competing  line  in  the  hands  of  the  Govern- 
ment than  in  the  hands  of  a private  company.”  It 
no  rloubt  occasionally  hajrpeus  that  some  mem- 


ber of  a committee  may  ask  questions  not  very 
pertinent  to  the  matter  under  consideration,  and 
the  witness  who  answers  them  may  be  totally  un- 
qualified to  give  a proper  answer,  but  these  objec- 
tions do  not  apply  to  the  present  case.  The  member 
who  asked  these  questions  was  Mr.  Gladstone,  chair- 
man of  the  committee,  and  the  witness  who 
answered  was  Mr.  Glyn,  for  many  years  chairman 
of  the  London  and  North-Western  Railway. 

Now,  whatever  mistake  the  legislature  may  have 
made  in  their  dealings  \vith  the  companies,  they 
have  been  always  clear  and  distinct  in  maintaining 
their  right  to  permit  the  construction  of  competing 
lines,  and  they  have  of  course  the  same  power  to 
permit  such  lines  being  constructed  by  government. 
Mr.  Glyn  made  a very  judicious  answer  in  saying 
he  preferred  that  an  opposition  line  .should  be  in 
the  hands  of  government  in  preference  to  those 
of  a private  company,  because  in  the  former  case 
they  would  have  a moral  right  to  ask  the  legisla- 
ture to  take  the  railway  off  their  hands  at  its 
market  price,  and  in  the  latter  case  they  might 
be  ruined  without  any  compensation  whatever. 

It  is  generally  kno^vn  that  a universal  feeling 
prevails  throughout  Ireland  that  her  railways 
should  be  purchased  by  the  State,  amalgamated 
under  one  system  of  management,  and  that  a low 
and  uniform  tariff  should  be  established  through- 
out the  country.  The  capital  invested  in  the  Irish 
railways  is  £27,000,000,  and  pays  at  present  about 
4i  jjer  cent ; on  the  English  railways  it  is  about  a 
half  per  cent.  more.  Government  has,  however, 
lately  expressed  a decided  opuiion  against  the 
policy  of,  mider  any  circumstances,  becoming  a 
trader,  and  therefore  declines  to  be  in  any  way 
a party  to  the  purchase  of  the  Irish  railways. 
But  it  would  be  hard  to  say  whether  the  feeling  in 
Ireland  in  favour  of  the  purchase  of  the  railways 
by  the  State,  or  the  extension  of  the  railway  system, 
is  the  stronger  of  the  two.  No  one  can  question 
the  right  of  the  Legislature  to  authorise  Govern- 
ment to  construct  railways,  and  the  assertion  of 
these  rights,  in  a modified  form,  is  particularly 
applicable  to  the  state  of  Ireland.  Ireland  does  not 
want  competing  Hues.  There  are  2,000  miles  of 
railway  completed,  and  it  would  take  about  1,200 
more  to  complete  the  Irish  railway  system.  These 
lines  cannot  be  constructed  under  a commercial 
system,  because  there  is  no  present  probability  of 
their  paying  5 per  cent ; but  the  counties  through 
which  they  would  pass  would  only  be  too  happy 
to  be  supplied  with  railways  and  give  a guarantee 
on  the  county  rates  that  Government  interest 
would  be  paid ; in  that  case  we  would  establi.sh 
in  Ireland  a mixed  system,  as  in  Belgium  and 
Germany,  by  which  the  public  mind  in  England 
would  be  directed  to  the  subject  in  a much  more 
lenionstrative  form  than  is  the  case  at  present. 

The  English  people  possess  the  abstract  right  to 
construct  their  own  railways,  and  when  that  right 
is  practically  asserted,  the  claim  of  £400.000,000  for 
consequential  profits  will  disappear.  But  to  obtain 
this  end,  the  proper  means  must  be  used.  In  1839, 
Lord  Melbourne,  then  Prime  Minister,  declared 
that  “the  man  must  be  mad  who  declared  the 
corn  laws  could  be  repealed.”  Yet  ■within  seven 
years  from  the  time  of  that  declaration  being 
made,  the  com  laws  had  ceased  to  exist.  But  how 
did  that  come  to  pass  ? The  merchants  and 
traders  of  Manchester,  Avho  felt  themselves  spe- 
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dally  aggrieved  by  the  operation  of  the  com  laws, 
organised  a great  league,  and  promiilgated  their 
grievances  and  the  grievances  of  the  public  through 
the  length  and  breadth  of  the  land,  and  so  the  tax 
upon  bread  fell.  The  merchants  and  traders  of 
Liverpool  have  their  special  grievances  to  com- 
plain of,  in  regard  to  the  tax  specially  imposed  on 
their  trade  and  commerce,  and  if  they  adopt  the 
same  means  to  abolish  that  imposition,  the  like 
success  may  be  expected  to  attend  their  efforts. 
We  may  look  with  confidence  to  other  quarters  for 
support. 

The  late  Mr.  W.  Bridges  Adams,  an  engineer 
of  great  eminence,  directed  the  attention  of  the 
London  and  North-Western  Board,  some  years 
since,  to  the  great  desirability  of  constructing  a 
line  for  passenger  traffic  only  between  London  and 
Liverpool.  He  stated  that  there  was  a constantly 
increasing  number  of  people,  to  whom  time  is  ex- 
ceedingly valuable,  and  to  whom  expense  is  com- 
paratively no  object,  and  who  wish  to  travel  at  the 
highest  rate  of  speed  that  can  be  attained.  A speed 
of  fifty  to  sixty  miles  an  hour,  he  said,  could  be 
attained  with  perfect  safety  and  with  no  excessive 
cost,  if  only  a clear  and  well-conducted  line,  and 
well-constructed  trains  were  used.  In  short,  the 
lines  must  be  passenger  lines,  and  not  goods  lines. 
Goods,  he  said,  did  not  pay  well,  except  in  heavy 
trains  drawn  by  heavy  engines,  and  at  compara- 
tively slow  speeds ; and  if  passengers  are  to  travel 
on  goods  lines,  they  should  travel  at  the  same  rates 
of  speed,  in  order  to  ensure  safety.  Duplicating 
the  main  lines  will  not  get  over  the  difficulty,  by 
keeping  the  fast  trains  to  one  pair  of  lines,  and  the 
slow  to  the  other  pair.  Goods  need  warehouses, 
and  sidings,  and  crossings,  and  a great  number  of 
porters  ; and,  whether  the  passenger  lines  be  side 
lines  or  central,  the  goods  lines  will  interfere  with 
the  traffic.  Passenger  trains  actually  travel  at 
speeds  from  fifty  to  sixty  miles  an  hour  on  rails  in 
inferior  condition.  This  rate  involves  considerable 
risk  from  bad  points  and  from  collisions  with 
goods  ti’ains  ; the  great  majority  of  accidents  on 
railways  occur  through  such  collisions,  which 
cannot  be  absolutely  provided  against.  If  light 
engines  and  light  trains  be  used  with  corre- 
sponding rails,  in  thorough  order,  and  with  no 
impeding  traffic,  these  rates  of  speed  might 
be  maintained  without  any  risk,  and  mthout  any 
immediate  evil.  But  it  woidd  not  do  to  permit  any 
heavy,  destructive  goods  traffic  on  such  lines.  If 
light  goods  were  permitted  during  the  night,  the 
engines  and  waggons  should  be  equally  well  con- 
structed with  the  passenger  trains,  with  no  greater 
load  per  wheel  and  with  less  speed. 

“But  would  it  pay  the  London  and  North- 
Western  Company,”  asks  Mr.  Adams,  “to  have 
distinct  passenger  lines  of  great  speed?” 

That,  he  says,  must  depend  upon  the  wealth  or 
commercial  importance  of  the  district.  If  the 
expenditure  in  law  were  light,  and  the  land 
could  be  rented  at  its  agricultural  value  on  a 
lease  of  999  years,  lines  of  double  railway  might 
be  constructed  for  fast  light  trains,  at  the  rate  of 
£10,000  to  £15,000  per  mile,  including  locomo- 
tives and  rolling  stock  of  the  best  quality.  The 
convenience  of  hximanity  would  be  studied  at  the 
same  time  in  the  construction  of  the  carriages ; 
they  would  be  lofty  enough  to  permit  standing- 
upright;  they  would  bo  ten  feet  in  width,  with 


a central  passage-way,  to  permit  the  gxiard  to  pass 
from  one  end  of  the  train  to  the  other,  -thus 
getting  rid  of  the  great  difficulty  of  want  of  com- 
munication between  guard  and  driver.  On  either 
side  the  passage  would  be  inclosed  cabins,  or 
apartments  for  four  persons  each,  for  passengers 
■wishing  to  be  private ; and  open  saloons  would  be 
provided  for  the  gregariously  disposed.  The  seats 
of  the  passengers  would  be  arranged  to  fold  up 
against  the  partition,  so  that  each  passenger  might 
sit  or  stand  at  pleasure.  Arrangements  would  be 
made  to  provide  tea,  coffee,  and  similar  refresh- 
ments whilst  travelling,  and  also  for  efficient 
warming,  ventilating,  and  lighting ; and  by  fitting 
construction,  easy  movement,  without  vibration 
or  oscillation,  would  enable  the  traveller  to  read 
or  write  at  pleasure.  In  this  mode  a constant 
speed  of  from  50  to  60  miles  per  hour  could  be 
maintained,  without  the  necessity  of  the  traveller 
alighting,  or  injuring  his  nerves  by  vibration  of 
the  train,  or  his  digestive  organs  by  swallowing 
food  in  too  great  a hurry,  or  at  too  distant 
intervals  of  time. 

Such  was  Mr.  Adams’  scheme  for  constructing  a 
passenger  line  between  London  and  Liverpool ; and 
when  such  a line  is  constructed  by  government — 
if  ever  such  an  event  takes  place — it  will  be  time 
enough  to  settle  the  terms  on  which  the  State 
shall  purchase  the  railways. 

The  passenger  fares  that  Government  would 
adopt  would  naturally  require  the  greatest  con- 
sideration, but  they  should  be  no  more  tentative 
than  the  adojition  of  the  penny  post  was  tentative. 
Low  fares  should  be  at  once  adopted.  Every  class, 
and  every  section  of  the  community,  would  equally 
benefit  from  a large  reduction  of  fares — to  be  uni- 
forxii  throughout  the  country.  The  fares  I sug- 
gested to  the  Royal  Commission  that  shoxild  be 
adopted  by  Government  were,  for  1st  and  2nd 
class,  by  express  trains,  l|d.  and  Id.  per  mile ; 
by  ordinary  trains  first,  second,  and  third,  l|d., 
fd.,  and  id.;  by  slow  goods,  or  excursion  trains, 
ifd.,  id.,  and  jd.  The  Irish  Railway  Commissioners 
recommended  that  unifoxTii  fares  of  lid.,  fd.,  and 
id.,  should  bo  adopted  throughout  the  country. 

The  working  of  the  system  of  Government  pur- 
chase would  be  very  simple,  if  the  principle  was 
recognised  and  the  practice  carried  out,  of  Govern- 
ment constructing  such  lines  as  the  legislature 
approved  of  ; if  there  were  individuals  or  dis- 
tricts particularly  interested  in  the  construction 
of  any  railway  not  in  itself  objectionable,  let 
them  be  called  on  to  give  security  to  the  Treasury 
against  loss,  as  frequently  is  done  now  in  Ireland 
to  companies,  by  security  on  county  rates  or  other- 
wise. 

As  regards  the  companies,  the  value  of  their 
property  coxild  not  be  depreciated,  for  they  should 
liavc  a right  to  call  on  Government  to  purchase 
their  lines — if  they  found  their  profits  decreasing — • 
at  its  fair  market  value,  pre-vious  to  that  decrease  in 
traffic  having  commenced.  So  that  even  if  the  value 
of  their  line  was  reduced  by  Government  compe- 
tition, the  shareholders  would  still  receive  the  full 
value,  and  the  money  market  would  not  be  in  the 
least  disturbed. 

I suggested  to  the  Committee  of  184-1  that  it 
would  bo  desirable  by  an  arrangement  with  some 
of  the  companies  which  had  no  competing  lines, 
to  carx-y  passengers  at  vex-y  low  fares,  nxxd  thus 
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ascertain  the  extent  to  wliicJi  passenger  traffic 
could  be  increased.  If  such  an  experiment,  for 
instance,  by  an  arrangement  with  the  companies, 
could  be  tried  on  the  underground  lines  of  the 
metropolis,  the  result  would  throw  great  light  on 
the  subjech 

To  many  of  our  legislators,  in  their  individual 
capacity,  we  are  indebted  in  no  small  degree  for 
those  great  reforms,  constitutional  and  commer- 
cial, that  in  the  course  of  the  last  forty  years  have 
brought  about  such  a wonderful  change  in  the 
state  of  this  country.  It  would  be  impossible  to 
refer  to  any  great  measure  of  reform  Avithout 
identifymg  it  Avith  one  or  more  members  of  our 
legislature,  to  whose  unwearied  exertions — it  may 
be  for  many  years — we  are  indebted  for  the 
creation  and  formation  of  that  public  opinion 
through  Avhich  those  measures  became  ultimately 
the  law  of  the  land.  To  overcome  the  vis  ineriiai 
of  mankind  has  been  in  all  ages  and  countries  a 
matter  of  the  greatest  difficulty ; and  it  is  only 
when  the  attempt  to  do  so  proceeds  from  an 
influential  quarter,  that  there  is  much  likelihood 
of  its  being  successful.  Every  word  spoken  by  a 
man  of  eminence,  either  in  Parliament  or  else- 
Avhere,  on  public  occasions,  is  noted  doAvn  and 
circulated  through  the  length  and  breadth  of  the 
land.  All  newspapers,  Avithout  distinction  of 
party,  give  currency  to  his  opinions,  expressed  in 
his  own  Avords ; those  opinions  are  made  the  sub- 
ject of  comment,  favourable  or  otherwise,  as  the 
case  may  be,  and  thus  commences  the  growth  and 
formation  of  Avhat  Ave  call  public  opinion.  So, 
in  regard  to  a reform  of  our  railway  system,  it  is 
scarcely  arrived  at  the  first  stage  of  existence  ; but 
one  day  it  may  become  a livmg  principle.  Now  it 
is  a mere  idea,  but  in  the  course  of  time  that 
idea  may  be  developed  into  a great  plan,  recog- 
nised by  the  nation,  adopted  by  the  legislature, 
and  Avorking  for  the  benefit  of  the  Avhole  commu- 
nity through  all  classes  of  society. 


DISCUSSION. 

Mr.  C.  B.  Vignoles,  F.E.S.,  said  for  the  last  forty  years  I 
hehad  been  intimately  acquainted  with  the  railway  system 
in  the  United  Kingdom,  and  had  long  considered  this 
question  and  the  steps  taken  by  the  legislature.  In 
England  the  feeling  was  so  strong,  that  everything  pos- 
sible should  be  left  to  private  enterprise,  that  public 
opinion  revolted  against  the  idea  of  Government  inter- 
fering, except  in  special  cases.  The  argument  had 
always  been  that  the  great  communications  of  the  ■ 
country  should  he  in  the  hands  of  the  Government,  and, 
in  looking  to  the  future,  he  thought  it  possible,  and  even  I 
probable,  that  the  railways  might  eventually  come  into 
the  possession  of  the  State.  But  that  could  only  be  done 
by  the  force  of  public  opinion.  There  were  many  argu- 
ments and  facts  bearing  on  this  question  which  had  not 
been  discussed  in  the  paper,  but  nevertheless  it  would  be 
valuable  as  a matter  of  history.  Allusion  has  been  made 
to  the  Irish  railways.  Some  forty  years  ago  the  Govern- 
ment were  anxious  to  develope  the  resources  of  that 
country,  and,  in  order  that  the  railways  might  he  car- 
ried in  a proper  direction,  a Kailway  Comnjission  was 
established  ; the  conclusions  that  they  came  to  were  that 
the  average  of  railwaj-s  in  that  country,  good  and  had, 
would  not  pay  more  than  per  cent.,  and  they  recom- 
mended certain  lines  which  would  yield  that  return.  The 
Government  published  the  report  and  circulated 
it,  but  it  did  not  meet  with  much  general  ac- 
ceptance, and  the  project  of  railways  being  made 
by  the  iState  was  abandoned,  the  whole  matter 


being  left  to  private  enterprise.  Private  enterprise 
immediately  seized  upon  all  the  profitable  lines, 
especially  the  one  to  the  south  of  Ireland,  on 
which,  after  some  twenty  years,  about  five  per  cent, 
dividend  was  now  paid.  The  other  lines  proved  as 
nearly  as  possible,  in  proportion  to  their  length  and  traffic, 
exactly  what  the  commission  had  predicted.  In  con- 
sequence, the  great  body  of  Irish  railway  proprietors, 
when  they  found  their  hopes  disappointed,  came  knock- 
ing at  the  door  of  Government,  and  asking  that  the 
railways  should  be  purchased ; but  the  Government  very 
properly  declined  to  accede  to  their  request.  In  his 
opinion  the  State  should  not  take  over  the  railways 
until  the  railways  came  and  offered  themselves,  though, 
no  doubt,  if  public  opinion  insisted  upon  their  being 
purchased,  as  the  telegraph  system  had  been,  no  doubt 
it  would  be  right  to  do  so.  "With  respect  to  foreign 
railways,  the  general  practice  had  been  to  retain  them 
in  the  hands  of  the  State,  or,  at  all  events,  to  give 
Government  the  control ; and  the  last  advantage  the 
State  had  reserved  to  themselves  was  the  right  of  pur- 
chase. In  France,  it  was  endeav'-oured,  first  of  all,  to 
get  railways  made  entirely  by  the  Scate;  failing  that, 
they  endeavoured  to  get  them  made  by  companies,  and 
failing  that  also,  the  Government  offered  to  construct 
the  works  and  let  them  to  the  companies,  on  condition 
of  their  laying  down  the  permanent  way  and  providing 
rolling  stock.  The  German  system  was  too  complicated 
to  he  stated  at  such  a meeting,  but  they  all  retained  the 
ultimate  right  to  purchase  upon  terms  fixed  beforehand. 
The  English  legislature  thought  it  would  be  more  en- 
couraging to  capitalists  to  give  them  the  right,  or 
monopol}',  as  it  turned  out,  in  their  own  hands ; and 
now  the  question  arose,  whether  it  was  or  was  not 
politic  to  purchase  the  railways.  The  result  of  his 
experience  and  reflection  was  that  this  time  was  not  yet 
come,  and  that  Government  should  wait  until  the  com- 
panies came  and  asked  to  he  purchased. 

Mr.  F.  J.  Bramwell,  C.E.,  said  the  reader  of  the  paper 
had  commenced  by  stating  that  he  must  make  a most  over- 
whelming case  before  the  Government  could  be  called 
upon  to  purchase  the  railways.  But  so  far  from  doing 
so,  he  appeared  to  have  made  an  extraordinarily  feeble 
one.  "NYith  regard  to  the  passenger  traffic,  in  order  to 
get  to  any  source  of  complaint,  he  had  had  to  go  as  far 
back  as  1842,  and  even  then  the  complaint  was  simply 
that  third-class  passengers  were  ten  hours  going  to 
Bristol,  and  were  not  in  enclosed  carriages.  But  it  was 
only  twelve  years  previously  that  the  first  working 
passenger  railway  had  been  commenced,  and  that  stage 
coaches  and  waggons  were  still  in  existence.  Was  not, 
then,  the  condition  of  third-class  passengers,  who  got  to 
Bristol  in  ten  hours,  and  at  least  with  a roof  over  them, 
better  than  that  of  gentlemen  who  rode  outside  a stage- 
coach, without  any  roof  at  all,  and  did  not  do  the 
journey  in  ten  hours  ? Two  years  afterwards  Parliament 
protected  the  third-class  passengers  by  regulating  the 
speed  and  the  fares  at  which  they  should  be  carried.  Then, 
with  regard  to  goods,  the  only  instance  brought  forward 
was  the  complaint  of  Liverpool,  an  important  town,  no 
doubt ; but  still  it  onlj^  appeared  to  he  that  some  other 
towns  were  better  used.  He  presumed  that  the  railways 
were  only  acting  within  their  parliamentary  power,  and 
charging  within  the  limit.  Admitting  that  this  might 
be  a real  source  of  complaint,  and  remarking  that  Mr. 
Galt  had  not  at  all  shown  that  the  public  were  better 
served  on  the  Continent,  with  regard  either  to  goods  or 
passenger  traffic,  he  wished  to  point  to  one  or  two 
matters  which  made  it  appear  to  him  absolutely  disastrous 
to  contemplate  railways  being  in  the  hands  of  the  State. 
If  this  were  accomplished,  the  State  would  be  expected  to 
make  a great  reduction  in  passenger  fares  and  in  the 
rates  of  goods,  and  to  make  these  fares  as  uniform  as 
possible.  It  was  also  suggested  that  the  railways  should 
do  no  more  than  cover  their  working  expenses,  and  pay 
a moderate  interest  on  the  outlay.  Now,  if  there  were 
no  other  mode  of  communication  throughout  the  kingdom 
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it  might  be  practicable,  but  was  the  Government  to 
become  the  possessors  also  of  all  the  coasting  trade  and 
of  all  the  canals  ? If  not,  what  would  be  the  effect  ? 
These  trades  would  be  in  the  hands  of  private  individuals 
— certainly  the  coasting  trade — who  would  have  to  com- 
pete with  the  Government  monopoly,  under  which,  of 
course,  they  could  not  survive.  Then  there  was  the  diffi- 
culty as  to  making  new  lines.  It  was  said  long  ago 
there  ought  to  be  trunk  lines,  and  branch  lines  connected 
with  them.  But  the  system  would  never  answer  prac- 
tically. When  the  first  line  was  made  from  Birming- 
ham to  Warrington,  connections  were  made  from  War- 
rington to  Liverpool,  on  the  one  side,  and  to  Manchester 
on  the  other,  but  it  was  many  years  after  that  before 
even  the  private  companies  found  it  to  their  advantage, 
under  pressure,  to  make  the  diagonal  lines  from  Crewe 
to  Manchester,  on  the  one  side,  and  they  had  since  made 
one  to  Liverpool  on  the  other.  Now,  if  things  were  in 
the  hands  of  the  Government,  it  would  be  impossible,  he 
feared,  to  get  anything  in  the  way  of  extra  accommo- 
dation, and  when  it  was  got,  it  would  be  very  often  given 
for  political  purposes.  All  these  were  matters  he  had 
not  intended  to  touch  upon  when  he  came  into  the  room. 
But  there  was  one  other  point  more  within  his  own 
sphere — viz.,  influence  on  mechanical  engineering. 
He  believed  that  to  put  the  railways  into  the  hands  of 
the  Government  would  be  one  of  the  greatest  misfor- 
tunes for  the  advance  of  mechanical  engineering  and 
the  future  of  railway  locomotion  which  could  possibly 
be.  At  the  head  of  the  department  there  would  pro- 
bably be  an  engineer  officer,  who  would  have  under  him 
some  men  who  really  understood  the  subject,  but  who 
had  not  been  very  prosperous.  Amongst  them  they 
would  devise  a typical  locomotive,  and  that  being 
fixed,  it  would  never  be  changed.  No  one  would  dare 
to  do  so,  and  this  in  itself  would  be  a great  bar  to  im-  I 
provement.  Then  another  thing  would  happen.  Occa- 
sionally even  Government  locomotives  would  explode  ; 
there  would  be  a great  outcry,  and  he  presumed  Govern- 
ment would  not  pay  for  those  who  were  killed,  as  the  rail-  1 
way  companies  now  did.  The  result  would  be,  it  would 
be  said,  “ we  must  he  more  saving,  we  miist  take  off  the 
pressure.”  Then  there  would  be  sometimes  collisions,  and 
it  would  be  said,  “ we  must  be  more  careful,  we  must  have 
lower  speed.”  In  this  way  it  would  be  endeavoured  to 
cure  these  matters.  But  this  would  not  be  in  the  interest 
of  the  public,  for  he  did  consider  it  was  for  the  interest 
of  the  public  that  a few  persons  per  annum  should  be 
killed,  rather  than  that  the  whole  nation  should  be 
forced  to  travel  slowly. 

Mr.  F.  C.  Cotterillsaid  thesubject  naturally  divided  itself 
into  two  parts.  First,  that  of  general  amalgamation ; 
and,  secondly,  whether  it  should  be  undertaken  by  the 
Government.  With  regard  to  the  first  point,  in  1819 
public  opinion  was  most  decidedly  in  favour  of  compe- 
tition. At  that  time  he  was  in  communication  with 
some  of  the  leading  statesmen  of  the  day,  who  all  agreed 
that  amalgamation  was  most  desirable,  but  that  it  would 
be  ridiculous  to  propose  it  at  that  time.  Since  then  the 
principle  of  competition  had  been  applied  most  per- 
niciously by  the  State ; in  fact  he  did  not  believe  history 
recorded  anything  so  serious  as  the  pernicious  conse- 
quences which  followed  from  that  doctrine.  He  agreed 
cordially  in  the  general  principle  of  the  great  advantage 
of  amalgamation,  but  he  differed  from  the  reader  of  the 
paper  with  respect  to  the  State  purchasing  the  railway 
property.  He  believed  any  such  proposal  would  make 
all  Chancellors  of  the  Exchequer  rise  in  mutiny  at  the 
idea  of  anything  so  preposterous.  But,  at  the  same  time, 
he  believed  it  was  the  duty  of  the  Government  to 
originate  new  lines,  and  to  control  and  supervise  the 
whole  system  of  railways.  If  there  were  a Central 
Board  appointed,  to  carry  out,  in  the  first  instance,  a 
general  amalgamation  of  all  the  railways,  equitably  ap- 
portioning the  stock  amongst  the  existing  owners,  and 
in  the  next  place  controlling  the  management,  and 
originating  new  undertakings  when  required,  he 


thought  that  would  meet  aU  the  requirements  of  the 
case. 

_Mr.  Elliott  remarked  that  he  took  rather  a special 
view  of  the  matter,  and  one  which  he  feared  would  not 
be  alt(jgether  in  accord  with  the  mode  in  which  these 
matters  were  generally  discussed.  Muchhad been  saidabout 
the  financial  part  of  the  question,  but  that  he  thought 
was  of  very  small  importance,  for  it  only  amounted  to 
this,  that  capitalists  would  advance  the  money  to  the 
Government  instead  of  to  boards  of  directors.  No  doubt 
they  would  get  5 per  cent,  from  the  Government,  which 
would  very  well  satisfy  them.  But  the  advantage 
which  would  accrue  to  the  public  was  quite  another 
thing.  What  evidence  was  there  that  any  advantage 
would  accrue  ? They  had  heard  a great  deal  about  Bel- 
gium, but  nobody  had  yet  said  that  the  management  of 
railways  there  was  better  than  in  this  country,  and 
those  who  had  had  long  experience  there  told  him  it  was 
not  so,  and,  more  than  that,  the  system  was  used  for 
political  purposes.  It  was  said  that  travelling  was 
cheaper  on  the  Continent,  but  it  was  not  right  to  talk 
about  the  tariff  in  Belgium  and  France  unless  their 
whole  scale  of  salaries  and  expenditure  were  reduced  in 
the  same  proportion.  The  Postmaster-General  in  Bel- 
gium, who  was  also  manager  of  the  railways,  received 
£600  a-year,  and  other  officials  in  the  like  proportion, 
and  he  apprehended  Englishmen  would  not  submit  to 
that  sort  of  thing.  Let  them  keep  up  their  own  profits 
and  wages,  and  keep  up  the  prices  of  the  railways,  and 
not  bring  anything  down  to  the  low  level  of  foreign 
habits  and  manners.  The  subordinates  on  English  rail- 
ways were  paid  quite  little  enough  already,  and  there 
would  soon  be  an  outcry  if  any  attempt  was  made  to  re- 
duce them.  But  if  the  Government  were  to  take  rail- 
ways into  their  own  hands,  why,  on  every  principle  of 
reasoning,  ought  not  the  steam-boat  traffic,  or  even  the 
making  of  bread,  to  be  undertaken  by  the  State  ? But 
all  these  considerations,  serious  as  they  were,  were  but 
as  a feather  in  the  balance,  compared  with  the  most  im- 
portant part,  namely.  Government  power  and 
patronage.  He  saw  nothing  in  what  was  called  the 
progress  of  public  opinion  to  lead  any  thinking  man  to 
suppose  that  there  was  a higher  sense  of  morahty  and 
greater  accountability  to  the  principle  of  utility  in  all 
this.  He  saw  the  contrary,  and  he  believed  that  placing 
such  enormous  power  in  the  hands  of  the  Government 
would  be  another  of  those  fatal  steps  which  were  now 
being  taken  in  the  course  of  national  decline.  The 
jobbery,  stability,  and  forgetfulness  of  the  public  interest 
shown  in  railway  management  at  the  present  time,  bad 
as  it  sometimes  was,  would  be  nothing  compared  to  the 
incapacity  and  dishonesty  which  would  be  developed  by 
Government  management.  They  heard  about  quicker 
transit,  greater  safety,  and  so  on,  but  was  the  human 
mind  a different  thing  when  the  man  had  a Government 
uniform  on  than  when  he  had  a railway  uniform  on? 
Were  those  who  selected  these  men  more  to  be  trusted 
when  they  were  Government  officials  than  when  they 
were  railway  directors  ? He  thought  not,  nor  was  there 
any  evidence  to  the  contrary.  It  was  even  said  some 
years  ago  that  the  Crimean  war  would  have  been  con- 
ducted by  a joint-stock  company  with  much  less  sacrifice 
of  life  and  money,  and  ho  believed  there  was  a great 
deal  of  truth  in  the  statement.  Would  the  Peninsular 
and  Oriental  Company  have  sent  the  Meqmra  to  sea  in 
the  state  she  was,  or  would  any  trading  company 
have  constructed  and  sent  out  such  a vessel  as  the 
Captain  to  the  Bay  of  Biscay  ? Then,  look  at  the  im- 
mense power  such  a matter  would  put  into  the  hands 
of  the  Government.  There  was  an  example  now  going 
on  in  Canada,  where  there  was  a railway  being  con- 
structed by  the  Government,  which  would  not  be, 
finished  for  16  years,  and  a gentleman,  who  had  lived 
there  many  years,  quite  free  from  all  political  bias, 
told  him  that  that  was  a test  case,  and  the  power 
which  they  had,  in  consequence  of  the  construction  of 
the  railway  and  their  command  of  the  labour  market, 
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was  most  formidable.  Again,  having  at  their  com- 
mand an  army  of  some  300,000  men,  in  addition  to 
the  present  standing  army  and  navy,  would  be,  in  his 
opinion,  most  dangerous  to  the  public  liberty.  On  the 
whole,  therefore,  he  strongly  deprecated  any  such  step 
as  was  advocated  by  Mr.  Galt. 

Mr.  E.  Lawrence  observed  that  there  was  another  matter, 
but  which  had  not  been  touched  upon  by  the  last  speaker, 
which  was  very  important  to  be  borne  in  mind.  Only 
a few  days  ago,  in  the  leading  journal,  a strong  contrast 
was  drawn  between  the  state  of  society  in  France  and 
this  country,  and  it  was  contended  that  France  owed 
its  present  position  largely  to  the  fact  that  the  education 
and  talent  of  the  country  looked  to  the  Government  for 
place  and  position,  rather  than  to  private  enterprise  ; 
whereas,  in  this  country,  the  same  parties,  so  far  from 
looking  to  Government  employment,  in  many  cases 
despised  it.  He  thought  it  would  be  anything  but  an 
advantage  for  the  number  of  Government  employes  to 
be  so  largely  increased.  There  was  one  other  point 
to  be  borne  in  mind,  namely,  that  so  long  as  the  country 
went  on  prosperously,  and  the  railways  made  a profit, 
things  would  go  on  smoothly  ; but  times  would  come 
when  the  country  would  not  be  so  prosperous  as  at 
present.  In  those  times  ministers  would  have  difficulty 
in  raising  taxation,  and  the  trade  of  the  country  would 
also  fall  off,  and  the  railroads,  instead  of  being  a source 
of  profit,  would  show,  perhaps,  ten  millions  deficit.  In 
what  position  would  a Chancellor  of  the  Exchequer  then 
be,  in  having  to  raise  that  large  amount  of  taxation  to 
pay  the  interest  owing  for  the  railroads  ? 

Mr.  Edwin  Chadwick,  C.B.,  having  moved  the  adjourn- 
ment of  the  discussion, 

The  Chairman  said  he  would  not  be  able  to  be  present 
at  the  adjourned  meeting,  and  he  would,  therefore,  brief! 3' 
state  his  views  upon  the  important  question  before  the 
meeting,  though  he  came  prepared  to  listen  rather  than 
to  lay  down  any  propositions  of  his  own.  He  had  not 
the  slightest  doubt  that  if  the  public  really  wanted  the 
railways  purchased  by  the  State  it  could  be  done ; the 
question  of  price  would  not  present  any  insuperable 
obstacle.  It  would  be  a very  serious  question,  and,  no 
doubt,  as  in  the  case  of  the  telegraphs,  it  would  be  very 
advantageous  to  the  sellers,  but  not  so  much  so  to  the 
purchasers.  He  did  not,  however,  lay  very  much  stress 
upon  that  difficulty,  nor  would  he  say  how  far  State 
management  was  better  or  worse  than  that  of  indivdduals 
or  companies.  A very  curious  change  had  taken  place 
in  public  opinion  with  regard  to  that  subject  within  the 
last  15  or  16  years.  At  the  time  of  the  Crimean  war 
anybody  would  have  been  hooted  down  who  ventured  to 
propose  that  anything  which  was  in  the  hands  of  private 
individuals  or  public  companies  should  be  taken  over  by 
the  State.  There  was  at  the  time  a tendency  greatlj' 
to  exaggerate  the  weakness  of  State  management, 
and  to  magnify  the  advantages  of  private  manage- 
ment. How  the  tide  had  turned,  and  there  was  a 
danger  of  running  to  the  opposite  extreme.  What 
were  the  difficulties  which  would  really  have  to  be  faced 
before  anj’  such  gigantic  change  as  that  which  had  been 
proposed  could  be  made  ? In  the  first  place,  was  it  wise, 
without  the  strongest  necessifyq  to  make  the  State  re- 
sponsible for  six  or  eight  hundred  millions  of  debt  more 
than  at  present  ? If  anybody  were  to  say  that  the  time 
might  come  when  the  railways  would  be  superseded,  it 
would,  no  doubt,  be  a bold  assertion  ; but  it  was  verj^ 
difficult  to  fix  a limit  to  the  inventive  powers  of  man- 
kind ; and  the  present  form  and  manner  of  railway  com- 
munication could  hardly  be  adopted  as  altogether  final. 
There  might  be  great  differences  of  gauge,  and  possibly 
a general  adoption  of  locomotive  power  on  common  roads. 
Changes  which  could  not  now  be  foreseen  might  exceed- 
ingly diminish  the  value  of  the  capital  now  invested  in 
i'ailw,ays.  What  would  have  happened  if  the  State, 
jdelding  to  arguments  of  the  kind  now  brought  forward, 
had  bought  up  all  the  canal  property,  and  had  under- 


taken all  the  coaching  business  of  the  country  ? There 
would  have  been  an  enormous  loss  occurred,  and  not 
only  so,  but  the  State  would  have  been  under  the 
strongest  possible  inducement  to  check  and  prevent  any 
alteration  in  the  existing  mode  of  communication.  No 
doubt  if  a change  took  place  now  which  to  any  extent 
superseded  the  present  railway  system,  it  would  be 
a very  serious  misfortune  to  a large  class  of  the 
community ; still  it  would  be  a misfortune  which  would 
fall  only  on  individuals.  Then,  as  had  been  said  by  Mr. 
Lawrence,  it  was  all  very  well  for  the  State  to  go  into 
these  speculative  enterprises  as  long  as  a continuous 
upward  movement  could  be  reckoned  on ; but  if,  at  any 
time,  he  would  not  say  of  national  decline,  but  of 
national  difficulties — railway  receipts  were  to  fall  off, 
the  national  receipts  would  also  be  falling  off;  and 
the  responsibilities  which  the  State  was  now  asked  to  take 
upon  itself  in  a time  of  prosperity  would  tend  to  diminish 
its  resources  just  at  the  moment  when  that  loss  would 
be  most  seriously  felt.  But,  apart  from  that  question  of 
loss,  was  it  wise  to  have  so  large  a portion  of  the  public 
revenue  as  would  be  required  devoted  to  paying  off 
interest  on  debt  ? National  debts  all  over  Europe  and 
the  civilised  world  were  growing;  every  ten  years  there 
was  an  increase  of  the  indebtedness  of  the  great  govern- 
ments of  the  world.  He  was  apprehensive  that  in  other 
countries— he  did  not  say  it  would  be  so  here — this  would 
produce  an  awkward  result.  Questions  might  arise, 
not  very  easy  to  deal  with  in  an  abstract  and  speculative 
way,  about  the  right  of  the  legislature  to  tax  posterity, 
and  possibly  all  over  Europe  schemes  of  partial  repu- 
diation might  be  discussed,  and  it  would  be  held  out  to 
the  people  suffering  under  the  pressure  of  taxation 
that  they  might  relieve  themselves  by  reducing  the 
interest  on  the  debt.  He  was  not  seriously  afraid  of 
such  a feeling  arising  here,  partlj"^  because  Englishmen 
in  many  things  had  more  sense  than  their  neighbours, 
and  partly  because  the  burden  was  comparatively  little 
felt ; but  if  questions  of  that  kind  were  being  raised  it 
would  not  be  anj'  advantage,  in  discussing  them,  to 
have  to  deal,  not  with  a debt,  excluding  terminable 
annuities,  of  about  700  millions,  but  of  1,200,  1,300,  or 
1,400  millions.  The  relations  between  the  State  and 
labour  must  also  be  considered.  The  number  of  persons 
employed  under  the  State,  supposing  the  State  to  take 
over  the  railways,  would  undoubtedly  be  several  hun- 
dred thousands,  and  consequently  the  State  would  be  by 
far  the  largest  employer  of  labour  in  the  country.  Now, 
questions  of  capital  and  labour  had  never  been  more 
keenly  discussed  than  during  the  last  few  years ; but 
hitherto  the  State  had  always  kept  itself  absolutely  im- 
partial as  between  employer  and  employed.  Was  it, 
then,  a prudent  thing,  at  a time  when  these  questions 
are  more  likely  to  be  raised  than  before,  that  the  State 
should  abandon  that  position  of  neutrality,  and  itself 
become  a deeply  interested  party  on  the  side  of  the 
employer  ? Kailway  servants,  constituting  an  exceed- 
ingly powerful  body,  would  probably  demand  higher 
pay  and  shorter  hours.  If  those  demands  were  resisted, 
the  State  would  be  exposed  to  great  unpopularity,  while, 
on  the  other  hand,  if  they  were  complied  with,  a large  hole 
would  be  made  in  the  profits  to  be  derived  from  the  rail- 
ways. The  really  serious  part  of  the  question,  however,  was 
this — how  would  it  be  possible  for  the  State  to  avoid  ex- 
ercising enormous  local  patronage  which  would  affect 
every  district  and  town  throughout  the  countrju  He  did 
not  refer  to  the  minor  question  of  the  appointment  of 
railway  servants,  though  there  would  be  a great  deal  of 
small  patronage  in  that  wa}q  and  he  did  not  believe  that 
it  would  be  possible  to  dispose  of  it  under  the  theory  of 
competitive  examination,  in  case  of  emploj^ments  which 
required  little  but  mechanical  and  manual  labour.  That 
was  a very  small  part  of  the  question  of  patronage  : what 
he  feared  was  the  position  of  dependence  into  which 
every  town  would  be  brought  towards  the  railwaj'  board 
or  administrative  body  with  which  the  decision  would 
'rest  as  to  what  new  lines,  stations,  or  extension  of  rail  way 
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communications  should  be  made.  Every  town  in  the 
country  might  ask  at  the  same  moment  for  extended  railway 
communication,  and  it  was  quite  clear  the  request  of  all 
could  not  be  complied  with  at  the  same  time.  It  would 
■ bo  necessary  that  a choice  should  he  made,  and  that  choice 
might  he  governed  by  political  preferences — at  any  rate, 
whether  it  was  so  or  not  you  would  never  get  it  out  of 
the  heads  of  the  people  that  it  was  so.  This  was  a 
control,  not  over  individuals,  but  over  the  con- 
stituency as  a whole,  which  no  extension  of  the 
franchise,  and  no  manner  of  taking  the  votes  would 
alfeot  in  the  slightest  degree.  In  France  every  public 
work,  every  road,  every  bridge,  every  public  building, 
had  been  constructed  by,  or  with  the  assistance  of  the 
State,  and,  whether  trul}'-  or  falsely,  it  was  con- 
tinually said  in  the  days  of  Louis  Philippe,  and  had 
been  continually  said  from  that  time  to  this, 
that  those  who  returned  members  in  favour  of  the 
G-overnment  got  their  works  executed,  and  those  who 
did  not  got  nothing.  That  was  corruption  wholesale, 
and  he  feared  it  could  not  he  avoided.  It  would  be 
very  difficult  to  constitute  the  Railway  Board  in  such 
a way  that  it  would  not  be  dependent  on  the  minister 
of  the  day.  An  administration  controlling  a property 
i of  600  or  700  millions,  and  employing  several  hundred 
thousand  persons,  would  make  itself  felt  in  every  corner 
: of  the  country  ; if  detached  from  the  executive  it  would 

he  an  imperium  in  imperio,  and  if  attached  to  it,  it  would 
1 not  be  easy  to  detach  it  from  political  party.  There 
was  an  important  question  touched  upon  by  Mr. 
Bramwell,  as  to  its  being  the  interest  of  the  State  to 
discourage  the  making  of  new  lines.  Of  course,  if  the 
same  returns  could  be  obtained  without  giving  increased 
accommodation,  it  would  be  to  the  advantage  of  the 
. Railway  Board  not  to  make  these  new  lines.  At  present, 
imperfect  as  the  system  might  be,  there  was,  to  some 
extent,  a remedy  for  that  danger.  If  a company  abso- 
lutely refused  to  provide  the  accommodation  required, 
some  other  company  would  grasp  at  the  chance,  and 
whether  it  carried  its  bill  or  not,  at  any  rate  the  wants 
of  the  district  made  themselves  felt,  and  a good  deal  of 
accommodation  was  given  in  that  way,  which,  without 
i fear  of  competition,  woirld  never  he  given  at  all.  If 
I'  the  whole  thing  were  in  the  hands  of  one  central 

I'  management,  there  would  be  an  end  of  that,  and  the 

[public  in  general,  expecting  to  profit  by  the  railway 
system,  would  be  directly  interested  in  not  giving  that 
accommodation  to  any  particular  district,  unless  it  were 
clearly  made  out  beforehand  that  the  line  would  give  a 
I good  return.  The  same  argument  applied  to  all  ques- 
' tions  of  machinery  and  engineering  improvements,  as 
[ to  which  there  would  be  a strong  tendency  to  settle 
I down  into  one  typo,  from  which  it  would  be  very  diffi- 
cult to  induce  those  who  managed  the  matter  to  deviate. 

I The  que.stion  of  canals  or  steam- boats,  and  of  docks,  was 

I also  a serious  one.  It  would  never  do  to  have  therailways 

worked  by  a Central  Board,  while  the  canals,  which 
I competed  with  the  railways,  were  in  private  hands,  and 
I he  always  assumed  that  if  tire  State  had  to  buy  the  yail- 
ways  it  must  buy  the  canals  also.  Then,  again,  where 
there  was  competition  between  steam-boats  and  rail- 
ways, the  owner  of  a steam-boat  would  complain  griev- 
ously of  being  brought  into  competition  with  the  State  ; 
and  there  would  be  a strong  pressure  to  take  these  steam- 
I boat  companies  also.  The  same  rule  would  apply  to 
docks,  for  whoever  had  the  control  of  the  railway  sys- 
tem had  an  enormous  power  of  carrying  traffic  to  docks 
in  one  place  and  of  diverting  of  it  from  docks  in  another. 
It  v/ouid  verj^  soon  be  said  that  if  the  whole  internal 
communications  of  the  country  were  in  the  hands 
of  the  State,  it  would  not  do  for  docks  to  be  left 
in  private  or  local  hands.  He  would  not  go  into  what 
has  been  said  about  the  experience  of  foreign  countries, 
hut  with  regard  to  passenger  traffic  he  did  not  think 
they  need  envy  their  foreign  neighbours.  The  general 
conclusion  at  which  he  arrivei^was,  that  although  the 
objections  he  had  mentioned  might  be  capable  of  re- 


ceiving an  answer,  up  to  the  present  time  they  had  not 
received  an  answer,  and  therefore  he  thought  it — 
“Better  to  bear  the  ills  we  have  than  fly  to 
others  that  we  know  not  of.”  If  the  process 
of  amalgamation  continued,  and  the  whole  railway 
system  got  into  the  hands  of  six  or  seven  great 
companies,  it  would  alter  the  question  so  far,  and  necessi- 
tate a greater  amount  of  supervision  by  the  State  than 
had  hitherto  been  desirable,  because  in  that  case  all 
semblance  of  competition  would  cease.  At  present,  how- 
ever, he  did  not  think  such  a case  had  been  made  out, 
either  against  the  actual  system,  clumsy  and  imperfect 
as  it  might  be,  or  in  favour  of  that  proposed  to  be  substi- 
tuted for  it,  as  would  justify  the  nation  in  embarking 
upon  such  an  important  undertaking  as  the  doubling  of 
the  national  debt,  and  placing  the  whole  railway  system 
in  the  hands  of  the  State.  In  conclusion,  he  begged  to 
thank  Mr.  Galt  for  the  very  able  and  suggestive  paper 
which  he  had  read,  and  to  observe  that  sound  argument 
was  never  lost,  whether  on  one  side  or  the  other.  You 
sometimes  did  not  know  how  strong  your  own  case  was 
until  you  heard  the  other  party’s  case  fairly  and  strongly 
put. 

The  discussion  was  then  adjourned  until  the  fol- 
lowing Wednesday  evening,  the  18th  inst.,  at 
eight  o’clock.  On  that  evening  the  chair  was 
taken  by  the  Marquis  of  Clanricarde,  and  the 
discussion  was  resumed  by — 

Mr.  Edwin  Chadwick,  C.B.,  who  spoke  as  follows: — 
The  noble  lord  who  did  us  the  honour  to  preside  at  our 
last  meeting  concluded  his  summing  up  of  the  dis- 
cussion of  that  day  by  declaring  that,  in  his  opinion,  it 
was  “better  to  bear  the  ills  we  have  than  to  fly  to  others 
that  we  know  not  of.”  Now,  those  who  have  paid 
speci.al  attention  to  the  subject  will,  I think,  agree  that, 
by  his  lordship,  the  ills  we  have  were  not  duly  recog- 
nised and  estimated,  whilst  the  ills  that  we  know  not 
of,  by  any  experience  from  any  change  of  the  kind  re- 
quired, will,  on  impartial  examination,  be  found  to  be 
exaggerated  or  illusory.  I will  endeavour  to  enumerate 
the  chief  evils  we  have.  In  the  first  place,  the  chief 
trunk  lines  of  communication,  which  ought,  for  economy 
and  efficiency,  to  be  under  unity  of  system,  are  under 
one  hundred  and  ten  independent  bodies,  administer- 
ing them  separately,  entirely  for  a trading  profit  instead 
of  mainly  for  the  cost  of  the  service,  which  is  a large 
organic  economic  distinction.  By  this  disunity  the 
transit  of  goods  from  one  end  of  the  kingdom  to  the 
other  is  obstructed,  often  by  varying  rates,  which  are 
fixed  without  reference  to  any  common  principle, 
and  are  only  to  he  known  upon  inquiries,  which 
cost  valuable  time.  By  this  disunity,  combined  with 
the  severance  of  the  trading  bodies  from  the  public  ser- 
vice, the  use  of  twelve  thousand  postal  establishments, 
as  receiving  and  delivering  houses,  for  larger  parcels 
than  letter  parcels,  as  in  Germany  and  Switzerland,  is 
lost,  and  a large  trade  pi’eventeJ.  By  this  disunity  the 
transit  of  passengers  is  obstructed,  especially  in  cross 
traffic,  to  their  constant  annoyance,  and  frequently  to  the 
loss  of  time  to  the  extent  of  one-third.  By  this  disunitj', 
attended  by  differences  of  signals  and  practice,  addi- 
tional dangers  to  life  and  limb,  and  insecurity  and  dis- 
comfort in  travelling  are  occasioned.  By  this  disunity, 
combined  with  unnecessary  competing  duplicate  and 
even  triplicate  lines,  often  running  from  the  same  places 
at  the  same  times,  necessitating  additional  rolling  stock 
and  establishments, — the  working  expenses  are  aug- 
mented, it  is  declared,  upwards  of  20  or  to  25  per  cent. 
By  this  disunity,  combined  with  the  condition  in  which 
the  public  means  of  transit  is  conducted  bj^  private 
traders,  as  for  a trading  profit,  the  expenses  of  con- 
struction are  largely  augmented,  and  also  the  price  of 
capital,  to  the  extent  of  the  difference  between  the 
price  of  public  _and  private  securities.  By  the  con- 
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ditions  of  the  railways  as  concerns  for  trading  profit, 
needed  extensions  of  the  branch  lines,  to  an  extent 
nearly  of  the  main  lines,  are  prevented.  As  a general 
result,  there  is  an  augmented  cost  of  transit  of  passengers, 
generally  of  one-third  beyond  those  which  obtain  on 
the  governmental  lines,  under  unity  of  management, 
and  also  on  goods  the  excess  of  cost  of  transit  is  of 
the  like  proportions,  especially  of  the  transit  of  small 
bulks.  These  increased  charges  to  the  public,  arising 
from  false  economical  and  administrative  principles, 
are  attended  by  reduced  dividends  to  shareholders, 
who  having  been  generally  inveigled  to  advance 
their  capital  on  the  promises  of  ten  per  cent. — 
promises  implied  in  provisions  that  they  should  be 
restrained  to  ten  per  cent. — have  been  subjected  to  cruel 
losses,  and  would  have  generally  benefited  if  they  had 
kept  their  money  in  their  pockets.  Added  to  these  evils 
are  those  of  inferior  organisation,  affecting  injuriously 
the  condition  of  the  rank  and  file  of  an  army  of  nearly 
three  hundred  thousand  persons  engaged  in  the  railway 
service.  Now  it  has  here  been  contended,  at  least  by 
me,  from  the  first,  that  the  gains  derivable  from  unity 
would  constitute  a capital  divisible  between  the  public 
and  the  shareholders  (and  it  was  implied  the  service 
also),  affording  the  shareholders  some  improvement  in 
their  dividends,  and,  above  all,  that  great  gain 
would  be  derivable  in  the  rateable  value  of  their 
property  arising  from  the  substitution  of  a public 
security  for  the  private  security  of  traders,  which 
would  cost  the  public  nothing  for  their  dividends  and 
their  bond  debts.  On  the  working  expenses  alone, 
by  evidence  beyond  dispute,  the  saving  from  unity 
would  be  upwards  of  six  millions.  Added  to  this  is  an 
indisputable  saving  of  one  and  a-half  per  cent,  on  all  the 
bond  debts.  On  the  last  time  I propounded  this 
conclusion  in  this  haU,  the  railway  directorates  and 
managers  treated  the  then  existing  disunity  as  a 
final  fact,  and  their  own  management  as  the  best 
possible.  But  what  have  they  been  doing  since 
then  but  making  advances  towards  unity,  only  for 
an  entire  profit  for  themselves,  which  we  say  ought  to  be 
divided  with  the  public  ? All  that  they  have  been  stating 
to  the  shareholders  of  the  advantages  of  sectional  amal- 
gamations is  confirmatory  at  every  point  of  what  we 
have  stated  of  the  advantages  of  a general  amalgamation, 
and  serves  as  an  answer  to  what  they  have  before  said. 
They  are  now,  for  their  own  exclusive  profit,  for  reducing 
disunity,  from  a hundred  and  ten  down  to  four.  I have 
not  been  in  a position  to  examine  the  recent  proposals 
for  amalgamation,  but,  from  what  I have  observed  of 
previous  amalgamations,  they  were  very  badly  done,  and 
with  inferior  results.  I have  paid  very  special  attention 
to  administrative  consolidations,  as  it  was  a duty  to  do, 
and  I conceive  that  from  results  obtained  I have  a right 
to  an  opinion  upon  them.  At  one  time  the  seventeen 
thousand  separate  parochial  administrations  were  asserted 
to  be  ultimate  conditions,  and  my  proposals  for  consolida- 
tion were  treated  as  wild  impracticabilities.  An  advance 
was  made  in  consolidation  to  six  hundred  unions,  which, 
though  very  imperfectly  done,  was  attended  with  an 
early  annual  saving  of  four  millions  of  expenditure  ; and 
subsequent  experience  is  demonstrative  of  the  expediency 
of  further  advances  in  the  principles  originally  proposed. 
Now  I venture  to  assert  that  the  work  of  complete  rail- 
way amalgamation  is  really  a far  less  difficult  adminis- 
trative taskthan  that,  and  even  if  it  were  roughly  set  about, 
it  may  be  accomplished  in  far  shorter  time.  In  vindica- 
tion of  this  opinion,  I must  beg  to  refer  to  what  was  said 
of  it  in  this  room  by  the  class  of  opponents  to  telegraphic 
postal  reform,  who  were  people  with  the  like  in- 
terests and  like  ideas  to  the  opponents  of  railway  reform, 
the  case  for  which  in  principle  is  essentially  the 
same.  A statement — prepared  by  the  Hon.  Bobert  Grim- 
ston,  the  chairman  of  the  International  Telegraph  Com- 
pany— was  sent  to  the  members  of  Parliament,  in  which 
it  was  asserted,  in  respect  to  the  trading  telegraph 
system ; — “ It  is  worthy  of  observation  that  ours  is  the 


only  European  country  in  which  the  telegraphs  are  not 
a monopoly  in  the  hands  of  the  government ; and  it  is 
also  worthy  of  observation  that,  under  a system  of  free 
competition,  we  have  made  more  progress  and  have 
arrived  at  a higher  standard  of  excellence  in  telegraphy 
than  any  country  in  the  world.”  The  half-franc  mes- 
sages of  Belgium  and  Switzerland,  and  the  equivalent 
of  sixpenny  messages  in  Germany,  were  set  aside  as 
of  no  account  as  against  asserted  inferiority  in  mecha- 
nical execution  ; just  as  now  on  the  railway  question  the 
half  and  one-third  less  Continental  rates  are  held  to  be 
of  no  account,  as  against  the  higher  speeds  obtained  on 
some  lines  in  England,  the  fact  being  that  people  on  the 
Continent  dislike  those  high  speeds.  To  avoid  the  in- 
convenience of  rebutting  such  objections,  by  com- 
parisons of  foreign  systems,  which  occupy  time,  I 
will  call  attention  to  our  own  case  as  respects  dis- 
unity. Addressing  the  directors,  I say: — “Do  you  j 
mean  to  assert  that  the  saving  of  six  millions  for  I 
working  expenses,  and  the  other  savings  alleged  to  be  | 
derivable  from  unity,  are  of  no  account  ? And  if  you  do,  I 
why  do  you  now  make  so  much  account  of  the  lesser  i 
saving  from  amalgamation,  that  is  to  say,  from  sectional  ‘ 
unity ; and  why  do  you  incur  such  heavy  expense  in  I 
conflicts  for  it,  and  how  is  it  that  your  shares  rise,  at  a 
remote  prospect  of  itP”  The  telegraph  companies’  case 
asserted  that,  “ in  opposition  to  all  precedent  on  the  sub- 
ject, it  is  now  for  the  first  time  set  up  by  Mr.  Ward 
Hunt,  as  the  exponent  of  the  principle  of  monopoly 
(under  the  guidance  of  Mr.  Edwin  Chadwick),  that  a 
telegraphic  monopoly  would  be  advantageous  to  the 
the  public.  He  (Mr.  Hunt)  believed  that  if  they  had 
a monopoly  of  the  telegraph  they  would  easily  lower  the 
tariff,  and  at  the  same  time  make  the  undertaking  yield 
a profit.”  The  answer  to  these  dogmatic  declarations  in 
behalf  of  such  competition  is,  that  under  the  principle  of 
unity  the  price,  including  the  reduction  of  porterage,  has 
been  reduced  nearly  one  half,  and  the  messages,  now 
progressively  increasing,  have  been  increased  from 
236,326,000,  tbe  number  at  the  period  at  which  the  tele-  . 
graphs  were  first  taken  over,  to  300,843,000  for  the  corres- 
ponding period  of  the  lastyear.  “ For  its  own  part,  nad  for 
the  other  companies,  the  Electric  and  International  Tele- 
graph Companies  deny  that  many  important  districts  are  I 
without  any  such  means  of  communication.  They  chal- 
lenge the  Government  to  prove  that  issue.”  The  issue  is  I 
proved  by  the  event,  that,  as  against  the  2,932  stations 
belonging  to  the  competing  companies,  who,  like  the 
present  railways,  were  not  in  a position  to  make  any 
considerable  further  number  of  extensions,  as  they  could 
not  make  them  with  a trading  profit, — the  total  number 
of  stations  now  open  is  5,790,  and  in  every  part  of  the 
country  more  are  being  called  for.  The  dogmatism  with 
which  we  are  now  met  by  the  persons  engaged  in  the 
interests  of  the  railway  companies,  is  the  same  as  that  I 
with  which  we  were  met  by  the  telegraph  companies. 

“ Messrs.  Scudamore  and  Chadwick  based  their 
whole  argument  before  the  Society  of  Arts  upon  the 
facilities  which  the  post-offices  would  afford  for  the  ' 
working  of  the  electric  telegraphs  in  small  towns  and 
country  districts.  Their  notion  was  that  the  village 
postmaster  or  postmistress  would  act  as  the  tele-  ! 
graphist  , that  the  village  postman,  or,  as  Mr.  Edwin 
Chadwick  suggested,  the  national  or  the  British 
school  children,  could  act  as  the  distributors,  and 
that  there  would  be  an  ample  return  for  the  first 
course  of  construction  and  the  annual  cost  of  mainte- 
nance in  the  telegraphic  correspondence  of  the  country.” 

“In  the  first  place,  the  persons  employed,  as  a rule,  are 
quite  unfit  to  be  employed  as  telegraphists.  Tele- 
graph clerks  require  regular  training  before  they  can 
become  efficient  manipulators,  and  it  is  found  that 
they  must  commence  young,  and  that  to  keep 
a machine  in  working  order  requires  on  the  part 
of  the  telegraphist  some  knowledge  of  electricity 
and  mechanism,  such  as  village  postmasters  and  post- 
mistresses cannot  be  expected  to  acquire;  it  follows, 
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that  in  every  respect  they  would  be  very  unsuitable 
persons  for  the  proposed  duties  to  be  devolved  upon 
them.”  The  answer  is,  that  we  do  see  village  school 
boys  neatly  dressed,  acting  as  good  messengers,  and  that 
2,600  postmasters  and  postmistresses  are  employed  in 
telegraph  work,  and  as  only  one  complaint  is  received 
for  every  1,379  messengers,  the  presumption  is  that  they 
do  the  work  in  a satisfactory  manner.  I have  appended 
answers  obtained  from  the  Post-office  on  other  points,  and 
especially  on  the  point  insisted  upon  by  Mr.  Brain  well, 
that  government,  as  against  the  existing  trading  manage- 
ment, must  check  the  progress  of  improvements  in  the 
arts.  However,  it  is  right  to  state  that  the  telegrph  com- 
panies did  me  far  too  much  honour  in  ascribing  to  me  the 
initiation  of  that  measure.  The  fact  is,  it  had  been  initiated 
in  the  department  years  before  it  was  taken  up  here,  and  at 
a time  when  the  companies’  interests,  for  which  the 
public  have  had  to  pay  seven  millions,  might  have  been 
bought  for  two.  The  cost  of  the  long  official  inattention  to 
the  subject,  the  direct  cost  of  false  economical  doctrines, 
such  as  have  been  advanced  on  this  railway  question,  was 
at  the  least  half  a million  a year  from  the  time  the  sub- 
ject was  taken  up  here.  The  present  cost  to  the  public  of 
that  delay  is  shilling  messages  instead  of  sixpenny  mes- 
sages, which  would  bring  the  telegraph  within  the  reach  of 
small  traders  and  the  working  classes  ; and  of  more  than 
a quarter  of  a million  of  surplus  revenue.  The  present 
cost  of  the  like  inattention  is,  as  respects  the  ocean  tele- 
graphs, upwards  of  half  a million  a year  to  the  public,  and 
to  the  mercantile  community  charges  extensively  pro- 
hibitory, as  we  have  shown,  four  shillings  a word,  instead 
of  one  shilling  a word  messages.  The  cost  of  the  delay 
from  interested  and  false  economical  and  administrative 
doctrine  in  respect  to  the  railways  is  indisputably  some 
ten  millions  a-year  of  excessive  expenditure,  derivable 
from  unity,  by  the  shareholders  and  the  service  ; and  to 
every  traveller  an  excess  of  fare  of  a third,  at  the  least,  of 
the  fare  he  pays  for  every  journey,  and  also  an  excess  of 
risks  of  life  and  limb,  from  proved  mismanagement  in  the 
great  majority  of  cases.  To  every  manufacturer  or  mer- 
chant the  cost  of  delay  is  an  excess  of  rates  of  at  least 
one-third  on  all  the  goods  he  sends.  If  I am  asked  on 
what  ground  I assert  that  these  reduced  railway  fares 
would  be  equally  productive,  I answer  on  the  same 
grounds  on  which  we  asserted  that,  if  fair  play  were  given 
to  them,  the  third-class  passenger  rates  of  a penny  a mile 
would  be  the  most  productive,  which  the  railway  directors 
declared  would  be  their  ruin,  but  are  now  proving  to  be 
their  best  fortune  ; and  on  the  same  grounds  that  the 
reduced  telegraph  rates,  which  the  directors  declared 
would  produce  a loss,  are  now  producing  an  increased 
profit.  The  fact  is  that  there  is  a great  amount 
of  interest-begotten  prejudice  and  opinion,  that 
has  been  allowed  to  pass  current  as  impartial  public 
opinion  on  this  question.  I remember  an  early  student’s 
instruction  from  Locke  on  the  conduct  of  the  under- 
standing, that  might  be  well  remembered  on  this  sub- 
ject. He  said,  “When  you  come  to  examine  any 
question  with  a view  to  any  conclusion,  the  first  thing 
j^ou  ought  to  do  is  to  consider  the  state  of  your  interest 
on  the  question,  and  take  it  into  account.”  I remember 
when  I went  to  give  evidence  before  the  Railway  Com- 
mission, I could  not  but  say  to  myself.  Who  is  that 
commissioner  who  interrupts  my  exposition  with  a deter- 
mined cross-examination  on  an  irrelevant  issue  ? Why, 
he  is  the  chairman  of  a railway  company.  Who  is 
he  who  manifests  a supreme  contempt  for  the  economical 
doctrine  of  competition  for  the  field  as  against  com- 
petition within  the  field,  and  the  inapplicability  of 
competition  to  the  case  in  question  ? Why,  he  is  the 
chairman  of  a company  for  an  enterprise  which,  in  a 
field  fully  occupied  by  one  capital,  and  not  receiving  a 
high  dividend,  desires  a second  to  divide  it  and  be 
bought  up.  Who  is  that  commissioner  who  displays 
such  apathy  and  listlessness  to  the  doctrines  interfering 
with  private  enterprise?  Why,  he  is  the  head  of  a 
great  banking  house  having  immense  railway  accounts 


which  would  be  swept  away  by  a public  system, 
And  so  with  noble  lords  whose  rent-rolls  have  been 
largely  increased  by  the  private  enterprise,  very 
much  at  the  expense  of  t’ne  shareholders.  Delicacy 
of  feeling  should  have  prevented  them  occupy- 
ing such  positions.  Wishing  to  put  the  best  con- 
struction on  such  an  arrangement,  it  may  be  surmised 
that  the  commission  may  have  been  so  packed  in 
order  to  see  how  much  concession  might  be  got  from 
representative  men  of  the  hundred  and  twenty-four 
railway  directors  in  the  House  of  Commons,  and  the 
fifty-eight  railway  directors  in  the  House  of  Lords — a 
formidable  body  of  one  hundred  and  seventy-two 
members,  for  a prime  minister  to  think  of  dealing  with, 
unsupported  by  public  opinion  for  disestablishment. 
The  electric  telegraph  directors  were  particularly  shocked, 
as  the  railway  directors  are,  at  additional  patronage 
getting  into  the  hands  of  the  Government ! “ Why,  it 

would  equal  the  patronage  of  the  Inland  Revenue, 
or  of  any  other  department  except  that  of  the  Customs 
itself ! ” It  were  better,  in  their  views,  for  the  public  to 
bear  the  ills  they  had  (of  dear  and  restricted  communi- 
cation) than  to  fly  to  others  of  which  the  directors  knew, 
though  the  public  knew  not.  So  the  railway  directorates 
in  Parliament  are  clearly  of  opinion  that  the  patronage 
of  the  force  of  three  hundred  thousand  men  is  best  in 
their  keeping.  The  men  themselves,  however,  are,  I 
venture  to  say,  from  inquiries  I have  made  of  them 
on  occasions,  in  different  parts  of  the  country,  will  be  glad 
to  change  masters,  and  as  shown  by  open  manifestations 
at  Derby  and  elsewhere,  will  now  cast  their  ballots  in 
the  direction  of  the  interests  of  the  public  as  well  as 
themselves,  for  a change  of  system.  On  this  point,  as  to 
the  patronage,  I would  particularly  appeal  to  Lord 
Derby,  who  has  set  a most  distinguished  example  in 
the  promotion  of  open  competition  for  first  ap- 
ointments  for  the  public  service  ; which,  despite 
of  all  the  opposition  of  patronage  hunters,  is  acting  very 
well.  Does  he  not  think  the  principle  may  be  applied, 
in  this  case,  b}’'  improved  methods,  to  obviate  the  dan- 
gers he  apprehends  P Again,  he  presided  at  a meeting, 
at  the  United  Service  Institution,  to  promote  civil  ap- 
pointments to  deserving  soldiers,  an  object  in  which  I 
concurred.  Would  not  the  railways  afford  useful  aid  in 
that  direction  P Beyond  that,  would  not  a drill,  given 
to  a large  proportion  of  the  men,  as  an  occasional  relief, 
and  as  a holiday, — and,  indeed,  would  not  a good  drill, 
as  a qualification  for  first  appointments  to  the  ranks, 
serve  as  a valuable  addition  to  our  defensive  force,  and 
as  a means  of  important  military  economy  ? Good 
military  authorities  are  decidedly  of  opinion  that  it 
would.  But  the  railway  protectionists  assume  that  the 
change  of  system  can  only  be  made  according  to  their 
own  notions.  “Government”  means,  with  them,  the 
distracted  attention  of  a changing  political  chief,  com- 
monly destitute  of  special  aptitudes,  and  leaving  office 
before  he  can  acquire  them,  after  presiding  over  a sham 
board  like  the  Board  of  Trade.  They  assume  their  own 
price,  and  that  the  whole  money  is  to  raised  by  loan,  and 
that  all  tha  personnel  is  to  be  changed,  and  that  the  modes 
of  appointment  are  to  remain  much  the  same.  But  is 
contract  management  to  have  no  place  ? Is  not  the 
working  of  the  contract  system,  which,  besides  postal 
packet  service,  yet  includes  three-sevenths  of  the  postal 
conveyance  by  land,  notoriously  better  than  the  railway 
contract  system  ? At  last  a principle  of  contract  service 
has  been  introduced  into  the  postal  service,  under  which 
a district  postmaster  agrees  to  do  the  work  of  a 
district  for  a given  sum,  he  providing  such  sub- 
ordinate service  as  he  thinks  fit,  and  being  responsible. 
Sir  Rowland  Hill,  as  well  as  his  brother,  Mr.  Frederic 
Hill,  has  fully  considered  the  objections  to  the  im- 
portant points  of  State  management  as  to  the  employ- 
ment of  labour,  and  has  disposed  of  them.  If  that 
principle  had  been  applied  when  it  was  proposed, 
piohably  a quarter  of  a million  of  saving  would  have 
, accrued  to  the  public  in  that  department  alone.  And 
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■why  should  not  that  principle,  the  principle  of  contract 
service,  and  payment  by  results,  he  extensively  applied 
under  unity,  in  railway  administration  ? Lord 
Derby  apprehends  that  there  may  be  public  incon- 
venience in  making  additions  to  the  national  debt. 
Why  the  railway  reforms  proposed  are  eminently  calcu- 
lated to  yield  pirofit,  to  augment  prosperity,  and  strength 
to  bear  that  burden,  and  eventually  to  reduce  it.  Some 
ten  millions  of  annual  relief  from  working  expenses  and 
high  interest,  and  fifteen  millions  of  reduced  transit 
rates  would  constitute  an  amount  of  saving  greater  than 
the  charge  of  the  debt  itself.  Mr.  Hammond  Chubb, 
the  secretary  to  the  Bank  of  England,  has  dissipated  the 
thick  fogs  raised  by  the  railway  financiers,  whose 
fin.ancing  shareholders  have  such  good  ground  to  deplore 
and  distrust.  He  has  shown  that  not  loss,  but  gain,  is 
derivable  from  the  transfer  of  the  income  of  the  disunited 
companies  to  the  State.  He  says  that  "‘up  to  the  end 
of  the  last  year  the  purchase  of  telegraphs  had  cost 
£6.678,000.  The  interest  on  this  sum  at  per 
cent,  amounted  to  £217,000  per  annum.  But  the  income 
of  the  telegraph  companies,  which  they  divided  in  profits, 
was  over  £350,000.  Therefore,  for  £217,000  a year  the 
government  had  purchased  an  income  of  £350,000." 
Just  so  ; and,  be  it  borne  in  mind,  we  have  urged  the 
acquisition  of  more  profit  to  the  public  by  the  pur- 
chase of  the  ocean  hues,  and  the  completion  of  the  sys- 
tem. Mr.  Chubb  observes,  " that  the  principle  on  which 
to  calculate  the  purchase  of  the  railw:iys  was  not  what 
was  the  gross  sum  necessary  to  buy  them,  but  would  it 
involve  a greater  sum  in  the  shape  of  interest  to  the 
State  than  the  companies  were  now  distributing  as  divi- 
dends ?”  May  we  n(d  contemplate  a proportionate  surplus 
tr  the  revenue,  a million  or  so,  from  a properly-conducted 
transaction  on  the  same  principle,  and  is  that,  together 
■with  all  the  other  demonstrated  gains,  to  be  foregone 
from  year  to  year  for  an  imagined  contingent — financial 
contingent — inconvenience,  which  the  gains  are  power- 
fully calculated  to  prevent.  His  Lordship  has  a fore- 
cast, beyond  what  men  of  science  have,  that  we  may 
sometime  hence  get  cheaper  means  of  transit  than  by 
railwa5's.  Are  we  for  this  promised  cheapness  to  another 
generation  to  sustain  all  the  present  dearness  of  disunity 
to  the  present  generation,  for  the  sake  of  nursing  a 
future  loss  to  shareholders ; and  will  not  unity  and 
immediate  cheapness  be  the  best  to  meet  any 
change  ? His  Lordship  forbodes  future  manufac- 
turing distresses  and  di.sturbances  of  the  labour 
markets,  and  discontents.  Why,  the  measures  proposed 
for  freeing  and  cheapening  intercommunication,  and 
thence  promoting  arts,  man\:factures,  and  commerce, 
are  just  the  measures  calculated  to  avert  them,  and  when 
they  arise  to  relieve  them.  One  great  means  of  relieving 
congested  labour  markets  and  of  steadying  them  is  cheap- 
ness of  transit.  He  cannot  have  been  informed  of  the 
grievous  obstructions,  created  by  high  railway  charges, 
to  the  relief  of  the  working  classes  during  the  cotton 
famine  by  the  removal  of  themsolves  and  their  families 
to  places  of  demand.  On  the  whole,  the  chief  evils  pic,- 
tured,  as  the  evils  “ we  know  not  of,”  when  examined, 
will  turn  out  to  be  mere  illusions ; and  when  th'^y  are 
to  any  extent  possibilities  they  will  be  best  met  by 
conditions  of  augmented  strejigth,  by  greater  cheapness 
and  freedom  of  transit,  and  better  intern'd  as  well  as 
of  external  communication.  I am  glad  that  Dr.  Farr, 
after  a stud}’’  of  the  subject,  concurs  with  us  that  the 
question  ot  free  railways  is  of  infinitely  greater  im- 
portance than  the  old  question  of  freedom  of  trade  in  its 
narrow  sense.  That  related  to  the  burden  of  a million  or 
two  of  import  duties  on  corn.  This  system  is  of  many 
millions  of  railwajf  directorates,  export  as  well  as  of  im- 
port duties,  on  all  commodities  on  persons  as  well  as  of 
things.  It  would  be  for  the  shareholders  as  well  as  the 
manufacturers  to  consider  whether  a railway  reform 
league  is  not  more  needed  than  the  old  corn  law  reform 
league,  to  inform  and  advance  public  opinion  against 
sinister  interests,  misrepresentation,  and  opposition. 


Mr.  Botly  remarked  that  a discussiou  on  the  same  sub- 
ject had  taken  place  in  1865.  In  reference  to  that  dehate, 
he  wished  to  call  public  attention  to  two  letters  which 
had  appeared  in  the  Journal  of  the  Society  on  the  7th  of 
February,  1866,  and  the  18th  of  May  in  the  same  jear, 
written  by  Mr.  Sydney  Smith.  The  reading  of  those 
letters  and  other  circulars  which  had  come  to  his  atten- 
tion, as  well  as  the  powerful  arguments  of  Mr.  Chadwick 
on  the  present  occasion,  had  thoroughly  altered  his 
opinion  on  the  matter,  and  he  was  now  quite  convinced 
that  it  would  be  a judicious  thing  for  the  railways  to  be 
acquired  by  the  State.  It  must  be  remembered  also  that 
the  purchase  and  control  of  railways  were  two  different 
things,  and,  though  the  last  few  paragraphs  in  Mr. 
Galt’s  paper  appeared  to  be  lost  sight  of,  they  were  really 
very  important.  He  referred  to  the  suggestion  that  it 
was  quite  open  to  the  public  authorities  to  make  any  rail- 
ways for  themselves,  if  the  present  proprietors  of  railway 
stock  did  not  come  to  reasonable  terms  ; and  he  believed 
that  two  or  three  trunk  lines  Idd  out  in  this  way'  would 
be  of  great  service  to  the  country',  and,  in  fact,  to  all 
parties. 

Colonel  Strange,  F.R.S.,  said  he  was  encouraged  to  say 
a few  words  on  this  subject  from  having  taken  part  in 
somewhat  similar  proceedings,  leading  to  the  enunciation 
of  what  he  would  venture  to  term  the  same  fallacies  as 
beset  the  discussion  of  the  present  question,  namely,  the 
aid  of  Government  in  the  advancement  of  physical 
science.  This  matter  was  one  which  nobody  expected 
w(udd  be  settled  soon  ; it  would  have  to  be  discussed, 
and  a great  deal  of  nonsense  talked  before  the 
true  bearings  of  the  question  were  discovered.  To 
get  a clear  view  of  the  subject  it  was  necessary  to 
sweep  away  some  preliminary  obstacles,  one  being  that 
it  was  inexpedient  that  the  Government  should  inter- 
fere with  private  enterprise.  Whenever  the  sentiment 
was  expre.ssed  by'  one  who  felt  it  in  his  own  breast — 
which  he  (Colonel  Strange)  did  not — it  was  always  well 
received.  It  had  lately  been  uttered  by'  Mr.  Gladstone 
and  Mr.  Lowe,  in  the  presence  of  those  best  able  to  see 
the  hollowness  of  the  sentiment,  men  of  science,  aid  yet 
it  was  well  received.  There  seemed  to  be  something  very 
attractive  about  it,  though  he  could  not  see  what  it  was. 
Those  who  used  the  expression  seemed  to  forget  what 
they  were  arguing  against — they  were  simply  arguing 
against  civilisation.  That  word,  like  all  others,  was 
open  to  a great  many  definitions,  but  the  one  he  pro- 
posed to  give  was  this: — Civilisation  was  that  which 
interfered  with  individual  enterprise  and  individual 
liberty — for  there  could  be  no  civilisation  unless  in- 
dividu  d liberty  and  enterprise  were  interfered  with. 
He  said  that  boldly'.  The  principle  of  barbarism  'was 
to  let  every  man  do  as  he  pleased — to  se  dp  his  enemy, 
and  to  eat  him  — hut  civilisation  stepped  in  and  said, 
“You  shall  not  scalp  y'our  enemy  and  eat  him;  your 
enemy  sh  dl  be  killed,  but  y'ou  must  not  kill  him.  We 
■u’ill  kill  him  for  you,  and  you  shall  be  deprived  of  part 
of}  'our  property  to  pay  for  the  trouble  we  take  in  the 
matter.”  Let  them  ask  themselves  where  would  they 
be  if  Government  did  not  interfere  with  private  enter- 
prise in  such  matters  as  the  post-office,  the  police,  the 
army  and  navy,  and  so  on.  Was  civilisation  to  stop  at 
a cert.'iin  point,  or  had  anybody  yet  indicated  the  point 
at  which  it  -was  to  stop?  No;  it  must  progress, 
and  he  felt  certain  there  would  yet  be  a 
further  augmentation  of  central  authority',  and 
a further  diminution  of  the  freedom  of  individuals 
in  certain  matters.  Then  it  became  a question  w'hat 
those  matters  should  be.  This  preliminary  objection, 
that  they'  were  not  to  do  this  that  or  the  other  thing,  be- 
cause it  was  an  interference  with  private  enterprise,  thus 
appe'^red  quite  untenable.  Another  preju  licry  as  he 
would  venture  to  call  it,  was  that  if  the  State  took 
possession  of  the  railways  it  would  be  equal  to  a 
doubling  of  the  National  Debt.  He  contended  it  would 
not  be  a debt  at  idl,  but  simply  an  investment,  the 
details  of  which  could  be  arranged  and  settled  very 
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easily.  The  railways  were  held  by  the  moneyed  classes 
of  England,  and  if  they  were  transferred  to  the  State  the 
capital  would  still  he  held  by  the  same  persons  ; in  fact 
the  transaction  would  simply  amount  to  this,  that  a cer- 
tain set  of  gentlemen  were  going  to  sell  themselves  their 
own  property,  and  it  would  be  very  strange  if  they  made  a 
loss  by  it.  The  third  fallacy  was  that  Government  manage- 
ment was  not  as  good  as  private  management.  He  did 
not  think  the  meeting  would  endorse  that  sentiment ; no 
one  supposed  they  would  have  abler  men  than  at  present 
to  conduct  the  railwa}’S,  but  they  would  have  intellect 
concentrated  and  applied  to  a system  of  unity  instead  of 
being  scattered  and  diffused  thoughout  the  country — the 
agency  would  be  more  concentrated.  Another  fallacy 
was  that  if  the  railways  W'ere  in  the  hands  of 
the  Government  there  would  not  be  the  same  tendency 
to  improvement  as  at  present.  Having  had  something 
to  do  with  railway  matters  and  contracts,  and  having 
been  a little  behind  the  scenes,  he  did  not  think  there 
was  any  such  intense  desire  for  improvement  as  the)' 
had  been  told  existed.  He  had  spoken  to  one  of  the  most 
eminent  engineers  on  the  subject,  who  agreed  with  him, 
to  this  extent  at  any  rate,  that  there  was  no  tendency 
to  improve  in  the  direction  of  economy  of  construction. 
It  certainly  was  not  the  tendency  for  engineers  to  cut 
down  the  first  cost  of  their  works.  They  repudiated 
the  idea  of  fixed  salaries,  their  idea  being  a commission 
on  the  cost,  and  consequently  it  was  not  to  their  interest 
to  introduce  such  contrivances  as  should  make  rail- 
ways, canals,  and  docks  cheaper.  The  larger  and 
more  expensive  the  undertaking  the  more  com- 
mission they  received.  He  did  not  say  this  with 
the  slightest  idea  of  any  imputation  upon  their 
integrity ; but  there  could  be  no  doubt  they  were 
powerfully  interested  in  making  the  cost  of  engineering 
works  as  large  as  they  conscientiously  could  ? That 
kind  of  thing  would  not  exist  to  the  same  extent  if 
matters  were  in  the  hands  of  the  government,  because 
the  engineer  would  receive  a fixed  salary.  Mr.  Galt 
was  charged  with  having  stated  that  the  case  required 
to  be  made  an  overwhelming  one  before  the  purchase 
could  be  adopted,  and  that  he  had  not  done  so.  He 
agreed  that  Mr.  Galt  had  said  so,  but  he  did  not  attempt 
to  make  out  that  case.  He  only  put  before  the  meeting 
various  considerations  why  the  State  should  purchase 
the  railways,  and  there  left  it.  He  thought,  however, 
that  Mr.  Galt  was  mistaken  in  saying  that  the  Govern- 
ment must  not  go  to  the  companies  to  purchase  the 
railways,  but  that  the  railways  must  come  to  the 
Governinent.  He  thought  the  time  would  come  when 
the  public,  having  got  excited  about  this  question,  some 
politician  wouid  see  his  way  to  making  a political  cry 
of  “buy  the  railways,”  and  that  it  would  be  done  in 
that  way,  and  not  by  any  other  means.  That  was  how 
most  great  measures  had  been  manipulated  of  late  years, 
and  that  would  probably  be  the  case  with  this.  Public 
opinion  itself  w'ould  not  suffice  until  some  man  saw  his 
way  to  use  it,  so  as  to  increase  his  own  position,  and  to 
satisfy  his  own  ambition. 

Mr.  Frederick  Hill  said  the  speech  of  Lord  Derby  at 
the  previous  meeting  caused  much  matter  for  comment, 
but  the  noble  lord  himself  had  stated  that  perhaps  his 
objections  were  capable  of  being  answered,  and  he 
believed  two  of  them  at  least  were  completely  answered 
m the  limes  of  the  following  morning.  Mr.  Chadwick 
had  also  replied  to  some  of  the  objections  raised  very 
ably,  and  so  had  Col.  Strange,  and  he  now  wished  to  lay 
before  the  meeting  a few  considerations  of  a somewhat 
different  chpacter  to  those  which  had  as  yet  occupied 
their  attention.  Ho  doubt  Government  interference,  as 
it  was  termed,  was  a great  bugbear  to  many  people,  and 
it  might  seem  rather  difficult  to  know  where  to  draw  the 
line.  Everybody  admitted  that  Government  only  could 
act  in  some  matters,  such  as  protection  to  life  and  pro- 
perty and  so  on,  and  on  the  other  hand  it  could  not  be 
disputed  that  there  were  many  things  which  it  would  be 
very  unwise  for  Government  to  interfere  with.  He 


believed  the  true  line  of  demarcation  was  this,  that 
Government  might  advantageously  undertake  the  man- 
agement of  anything  which  upon  sufficient  trial 
should  prove  in  its  hands  more  productive  than  it 
w'ould  if  left  to  priv'ate  enterprise.  If  Govern- 
ment required  a monopoly,  he,  although  a 
Government  servant,  should  say  unhesitatingly, 
“ Do  not  give  it but  if  with  a fair  field  and  no  favour 
Govcrnmeiit  could  beat  private  enterprise,  in  such  a case 
they  were  justified  in  taking  the  matter  up.  This  rule 
was  well  exemplified  in  the  case  of  the  telegraphs,  and, 
though  a monopoly  was  there  secured  to  the  State,  he 
contended  that  it  was  not  at  all  necessary — nor  did  he 
believe  it  was  even  in  the  case  of  the  Post-office — and  as 
the  Bill  was  originally  proposed  no  monopoly  was  sug- 
gested. There  was  no  necessity  in  the  case  of  the  rail- 
ways for  going  headlong  into  the  matter ; let  it  have  a 
fair  trial  on  a moderate  scale,  and  if  the  country  were 
found  to  be  benefited,  and  no  injury  done  to  railway 
proprietors,  it  could  easily  be  extended.  On  the  other 
hand,  if  the  management  by  the  Government  was  less 
successful,  let  it  be  given  up.  It  was  now  nearly  twenty 
years  since  he  had  first  taken  up  this  question.  He 
attempted  to  show,  as  was  now  very  generally  admitted, 
after  millions  of  money  had  been  wasted,  that  in  rail- 
ways, as  in  anything  else  where  the  number  of  com- 
petitors was  necessarily  small,  competition  was  merely  a 
delusion.  Sooner  or  later  in  such  cases — and  general 
sooner  rather  than  later — there  would  be  a union  of 
interests,  and  even  the  semblance  of  competition  would 
vanish.  He  had  also  asserted  from  the  beginning  that 
railway  amalgamation  would  be  beneficial  to  the  public 
interests,  and  ought  not  to  be  discouraged,  and  he  con- 
tended that  the  experience  of  the  lines  in  the  north- 
eastern part  of  the  country  fully  bore  out  this  argument, 
having  been  beneficial  both  to  the  shareholders  and  to 
the  public.  Now,  every  partial  amalgamation  was  a 
step  to  complete  amalgamation,  and  the  latter  w'ould 
only  be  completed  by  the  State  possessing  the  railways. 

It  had  been  very  generally'  assumed  that  State  possession 
meant  State  management,  but  this  was  by  no  means  the 
case,  and  it  was  an  error  to  suppose  that  either  he  or  his 
brother  Sir  Rowland  had  ever  advocated  the  latter.  His 
own  claim  to  speak  with  authority  on  this  question  was 
small,  but  considering  the  clear  manner  in  which  his 
brother  had  put  forward  his  views  upon  the  matter,  and 
considering  his  position  as  the  originator  and  successful 
administrator  of  one  of  the  greatest  financial  experi- 
ments of  the  age — the  penny  post — he  really  thought 
the  facts  and  arguments  he  had  adduced  with  regard  to 
the  railways  deserved  more  consideration  than  they  had 
receiv’ed.  What  he  proposed  was  this,  not  that  Govern- 
ment should  undertake  the  management,  but  that 
following  the  principle  glanced  at  by  Mr.  Chadwick, 
of  contract  management,  the  railways  which  had  be- 
come the  property  of  the  State  should  be  divided  into 
convenient  groups  and  put  up  to  public  competition, 
in  the  following  form.  Government  having  under- 
taken to  pay  a certain  fixed  sum,  per  annum,  to  tho 
former  proprietors,  the  basis  of  the  contract  must  be 
that  that  sum  should  be  paid  by  the  contractor,  the 
Government  thus  simply  having  the  duty  of  receiving 
the  money  with  one  hand  and  paying  it  with  the 
other ; and  the  competition  would  be  simply  who,  on 
that  basis,  would  undertake  to  work  the  railways  at 
the  lowest  tariff',  and  generally  on  the  most  advan- 
tageous terms  for  the  public,  of  course  giving  proper 
security  for  keeping  up  the  plant  in  good  order,  pro- 
viding against  accidents,  and  so  on.  In  this  way,  for 
the  first  time  in  the  history  of  railways,  would  com- 
petition really  be  brought  into  play,  and  that  in  its 
most  healthy  form.  It  would  be  open  to  the  whole 
world,  and  those  who  had  an  aptitude  for  administra- 
tion and  powers  of  organisation  would,  by  and  bye, 
make  it  their  profession,  and  either  at  the  head  of 
companies,  or  otherwise,  would  undertake  these  con- 
cerns and  work  them  in  a way  which  no  body  of 
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amateurs  could  ever  hope  to  imitate.  If  this  plan 
■were  adopted,  all  the  fears  which  had  been  expressed 
about  political  influence,  finamial  jobbing,  patronage, 
&c.,  would  fall  to  the  ground ; and  there  would  also  be 
this  great  advantage,  that  Government  would  not  be  ex 
posed  to  constant  applications  and  pressute  of  all  kinds  to 
lower  the  rates  beyond  the  point  at  which  they  ought 
to  stand  in  order  to  make  the  railway  self-supporting. 
The  contractors  would  stand  between  the  Government 
and  the  public,  and  nobody  would  think  of  asking  a 
contractor  any  more  than  a baker  to  sell  his  goods  at 
half-price.  All  the  offloial  staff  required  would  be  a 
small  body  of  thoi'oughly  competent  men  to  see  that  the 
covenants  of  the  lease  were  properly  fulfilled.  As  to  the 
price  to  be  paid  for  the  railways,  a great  deal  of  mis- 
conception seemed  to  prevail.  Mr.  Martin,  in  his  paper 
read  at  the  Statistical  Society,  estimated  the  present 
market  value  of  the  railways  at  about  600  millions  ; 
but  then  he  added  some  immense  sum  for  what  was 
called  prospective  advantages,  which  he  contended  was 
a mere  illusion.  All  future  contingencies,  whether  ad- 
vantageous or  the  reverse,  were  included  in  the  calcula- 
tions made  by  clever  men  on  the  Stock  Exchange  who 
settled  the  market  price  of  the  day.  No  one  who 
wanted  to  turn  railway  shares  into  cash  would  think 
of  instructing  his  broker  to  add  60  or  100  per  cent,  to 
the  market  price  for  “ prospective  advantages,”  or  if  he 
did  he  would  never  get  rid  of  them.  He,  like  many 
others,  held  railway  stock  ; for  instance,  he  had  some 
sh'tres  in  the  C-aledonian  Railway  which  were  now 
quoted  at  96R  If  anybody  would  add  ten  per  cent,  to 
that  he  should  be  very  glad  to  part  with  the  whole  of 
his  shares,  and  he  apprehended  anjf  other  holder  would 
also.  Proceeding  in  that  waj%  the  600  millions  sterling 
would  not  be  raised  to  1,200  millions,  as  it  had  been  by 
Mr.  Allport,  but  to  only  660  millions.  There  was  no 
necessity  at  all  for  the  Government  to  deal  with  this 
business  wholesale.  His  brother  and  he  had  suggested 
that  they  should  begin  with  the  Irish  railways,  which 
were  a compact  body  separate  from  the  rest,  of  a 
moderate  value,  and  which  were  suffering  much  more 
than  English  lines  from  divided  management.  Or 
any  particular  group  of  either  English  or  Scotch  lines 
might  be  taken  in  the  same  way.  About  30  millions 
would  buy  the  Irish  railwa3's,  and  even  if  the 
experiment  failed,  and  they  had  to  be  snld 
again,  the  loss,  in  such  a case,  could  not 

be  put  at  more  than  a fourth,  or  sajf  £8,000,000, 
which  was  not  a vei  alarming  sum  to  such  a nation  as 
England.  If  the  matter  were  looked  at  calrnlj'  in  that 
■wa}',  seeing  ■«'ith  how  much  safety  the  experiment  could  be 
ti'ied,  he  did  not  think  there  ■^vould  be  so  many  objections. 
With  regard  to  the  economy  of  working  hj'  contract,  he 
might  mention  that  that  was  first  applied  to  the  steam- 
boat conveyance  of  mail.i  between  Bombay  and  Aden,  on 
behalf  of  the  then  Indian  Government;  the  residt  was 
that  whereas  the  conveyance  had  cost  the  Ea.st  Indian 
Company  £120, UOO  a ymar,  the  Peninsular  and  Oriental 
Steam  .Ship  Companj'  sentin  atender,  which  was  accepted 
and  carried  out  wdth  perfect  satisfaction,  to  perform  the 
same  service  for  £20, UOO  ! That  W'as  iin  extreme  case, 
no  doubt,  but  it  showed  unmistakeably'  the  tendency  ol 
competition.  Mr.  Chadwidc  was  not  quite  correct  in 
what  he  had  stated  in  rcfcreni'e  to  the  contract  sj’stcm 
lately  introduced  in  the  Post-office,  though  he  thought 
it  might  with  advantage  be  as  that  gentleman  had  re- 
presented. What  was  done,  in  addition  to  the  large  ap- 
jilication  of  the  contract  sj’stem  to  the  convej’ance  of 
mails  by  omnibuses,  mounted  messengers,  &c.,  'W'as  to 
take  a certain  class  of  work  in  one  department — that  of 
money  orders — which  it  was  found  cost  a certain 
sum  of  money,  and  invito  the  clerks  to  saj^  what  tbej’ 
would  do  it  for,  finding  Iheir  O'n'n  assistants.  Thc! 
practical  result  bad  been  that  whereas  the  meritorious 
clerks  who  became  the  successful  competitors  had  their 
income  nearly  doubled,  the  expenses  of  the  department 
had  been  considerably  reduced,  the  work  being  at  the 


same  time  at  least  as  well  performed  as  before.  Some 
persons  preferred  Government  management  for  the  rail- 
waj's  altogether,  and  if  that  view  were  pressed  he  should 
say  take  two  groups  of  railways  and  give  each  system  a 
trial,  and  although  a Government  servant  himself,  he 
had  not  the  slightest  expectation  that  the  Government 
management  would  equal  that  of  the  contractor  either  in 
economj’’  or  efficiency.  In  conclusion  he  would  only  say 
that  both  himself  and  brother  were  strongly  of  opinion 
that  under  a contract  system,  such  as  he  had  sketched 
out,  not  only  would  better  returns  be  given  to  the  share- 
holders, but  a lower  tariff  and  greater  security  obtained 
by  the  public. 

Mr.  Edwin  Chadwick,  in  explanation,  said  he  so  far 
appreciated  Sir  Rowland  Hill’s  views  on  this  matter  that 
he  made  a distinct  effort  to  get  them  brought  forward  at 
the  Statistical  Society.  The  error  into  which  he  had 
fallen  with  regard  to  the  contract  system  in  the  Post- 
office  arose  from  having  read  the  last  report  rather 
hurriedly. 

Mr.  Bass,  M.P.,  said  he  was  largely  concerned  with 
railways  traffic,  having  during  the  last  eleven  months 
paid  £11,000  for  railway  carriage.  From  various  reports 
of  committees  he  learnt  that  the  charges  for  conveying 
goods  in  Bi-lgium  and  other  countries  were  considerably 
less  than  in  England,  and  considered  it  would  be  much  ■ 
to  his  advantage  if  the  State  were  to  pun  hase  the 
railways,  and  only  make  such  charges  as  would  return  a 
rea.sonable  profit.  It  had  been  proved,  before  committee,  ‘ 
that  the  cost  for  convejdng  goods  in  Belgium  was  from  ; 
80  to  90  per  cent,  lower  than  in  this  country,  and  he  [ 
was  persuaded  that  if  the  State  were  to  take  possession 
j of  the  railways  in  any  manner  consistent  with  equity, 

' they  would  be  in  a condition  still  fm'ther  to  reduce 
I those  charges;  and,  consideiing  how  large  a pmi'Ortion 
[ of  the  cost  of  production  was  caused  by  the  rates  ,i 
for  carriage,  it  was  easy'  to  see  that  the  general  ^ 
trade  and  prosperity  of  the  country  would  be  greatly  en- 
j hanced  by'  any  condition  of  things  which  would  insure  a | 
birge  reduction  of  railway'  cRarges.  Lord  DerViy  seemed 
to  think  that  they'  incurred  the  danger  of  some  inven-  i 
tion  being  brought  out  which  would  dispense  wilh  rail- 
ways, such  as  eonvet'ing  the  goods  in  the  air  ; hut  that  i 
was  a probability  which  they  ought  not  to  take  into  con-  ,| 
siJeration.  But  supposing  that,  some  thirty  or  forty  ; 
years  hence,  the  railways  would  not  be  so  valuable  as  j 
now,  in  consequence  of  some  new  invention,  if  the  rail- 
ways remained  in  the  hands  of  the  present  jiroprietors 
they'  would  suffer  the  loss,  and  it  did  not  make  much 
dift'erence  whether  they  lost  the  money  or  the  State.  It 
was  very  dogmatically’’  spited  that  the  possession 
of  the  railway's  by'  the  State  was  impossible  in  con- 
sequence of  the  proposed  change  of  government, 
because  they  would  become  the  largest  employers 
of  labour  in  the  country.  He  disputed  that 
altogether.  There  was  no  necessity  for  the  Govern- 
ment or  ministry'  to  take  the  management  — an 
independent  department  might  be  constituti  d for  the 
purpose;  and,  as  to  the  working  classes  being  affected, 
he  considered  they'  would  be  more  benefited  that  any'-  ' 
body.  Besides,  the  conduct  of  railw'ay  employes  would 
compare  fivour.ahly  with  that  of  any  other  body  of  men, 
and  he  did  not  at  all  fear  their  acting  unreasonably  if 
employed  by'  the  State.  It  had  been  stated  bv  Mr. 
Bidder,  before  a eommittee  in  1865  or  1866,  that  third- 
class  p.assengers  might  be  conveyed  at  a farthing  a mile, 
and  other  authorities  confirmed  th:it  view,  and  that  a very 
material  reduction  might  he  made  with  great  advantage. 
The  number  of  third-class  passengers  were,  compared 
with  first  and  second-cl.ass,  as  five  to  two,  and  the  revenue 
derived  from  third-class  passengers  was  notvery  f ir  short 
from  that  obtained  from  both  the  first  and  second  put 
together;  and,  with  regard  to  the  cost  of  conducting  the 
yiassengers,  five  third-class  passengers  could  be  convey'ed 
for  the  same  price  as  one  first-class;  therefore  his  convic- 
tion was  that  a public  department  might  safely  reduce 
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the  cost  of  third-class  passengers  one-half.  By  so  doing 
they  would  make  a larger  profit  than  at  present,  because 
it  would  be  impossible  to  calculate  the  enormous  increase 
there  would  be  in  the  number  of  travellers  which  that 
reduction  would  produce. 

Mr.  Hale  expressed  his  opinion  strongly  in  favour  of 
the  Scate  purchasing  the  railways,  the  importance  of  the 
measure  being  shown  by  the  fact  that  the  capital  in- 
vested in  these  enterprises  had  doubled  itself  within  a 
very  recent  period.  He  attributed  a great  deal  of  the 
success  of  railways  under  private  management,  and  the 
comparative  immunity  from  accident,  to  the  control  of 
Grovcrnment  through  the  Board  of  Trade,  and  considered 
that  all  the  arguments  which  had  been  adduced  against 
the  measure  might  be  easily  met;  indeed,  he  did  not 
believe  those  who  put  them  forward  now  would  hold  to 
them  themselves  ten  years  hence. 

Colonel  Gore  then  moved  the  further  adjournment  of 
the  discussion  to  Thursday  evening,  the  26th  inst.,  at 
eight  o’clock,  which  was  agreed  to  unanimously. 


Postal  Telegraph  Progress  as  Compared  with 
Trading  Companies’  Progress. 


Extract  from  Mr.  Chadwick’s 
Lktter  of  Q,uestions  on  the 
Trading  Telegraph  Com- 
panies’ Allegations. 

“ For  its  own  part,  and  for 
the  other  companies,  the  Elec- 
tric and  International  Company 
deny  that  ‘ many  important  dis- 
tricts are  without  any  such 
means  of  communication.’ 
They  challenge  the  Government 
to  prove  that  issue  !” 

Wliat  was  the  total  number 
of  stations  taken  over?  What 
the  total  number  now  ? 

“ TheQovernment  Bill  declares 
Hhat  the  means  of  communica- 
tion by  electric  telegraph  are 
insufficient  ’ In  what  way  are 
they  iusufficient  ? There  is  no 
country  in  the  world  which  can 
compare  with  Great  Britain  in 
this  respect  'J'here  is  no  country 
in  the  wt>rld  which  can  compare 
with  Great  Britain  in  respf*ct  of 
the  speed  with  which  telegraph 
messages  are  conveyed.” 


What  was  the  total  number 
of  messages  then  (or  in  the  first 
mouth  say  of  the  change),  and 
what  is  th-}  total  number  now  ? 


To  what  extent  does  the  con- 
dition of  Great  Britain  now 
compare  with  its  condition 
then  as  respects  sufficiency  and 
speed  ? 

What  is  the  comparative 
speed  ? Is  it  not  in  the  reduc- 
tion of  porterage  by  the  multi- 
phcation  of  stations  ? 


Answer. 


The  total  number  of  stations 
worked,  by  the  old  companies 
immediately  prior  to  the  transfer 
in  January,  1870,  was  2,932. 
Tlie  total  number  of  stations 
opened  since  that  date  is  2,858, 
making  a total  of  5,790  now 
open. 


The  means  were  insufficient, 
inasmuch  as  they  did  not  carry 
telegraphic  communication  into 
the  2,853  places  referred  to 
above.  It  may  also  be  remarked 
that  whereasthe  average  number 
of  offices  to  populationin  tiurope 
is  1 to  16,118,  the  average  num- 
ber in  the  United  Bhngdom  is  1 
to  5,495. 

I am  not  aware  of  any  country 
in  the  world  in  which  telegrams 
are  conveyed  at  a greater  speed 
than  in  this  country,  owing 
principally  to  the  use  of  the 
Wheatstone  instrument  on  the 
more  importaut  circuits.  Mes- 
sages are  daily  conveyed  between 
London  and  the  principal  towns 
at  the  average  speed  of  80 
messages  an  hour  on  one  wire. 

The  total  number  of  messages 
forwarded  during  the  first  three 
mouths  after  the  transfer  was 
2,326,639  The  total  number  of 
messages  forwarded  during  the 
corresponding  period  in  tliis 
year  was  3.843,511,  being  an 
increase  of  1,516,872. 

The  other  answers  genei’ally 
reply  to  this  question. 


By  bringing  the  telegraphs 
nearer  to  tlie  population,  the 
time  occupied  iu  the  trans- 
mission of  a message  is  not  only 
greatly  reduced,  but  a large 
saving  is  also  effected  in  the 
charge  for  porterage ; and  in  the 
majority  of  cases  no  charge 
whatever  is  made,  as  meesages 
are  delivered  free  within  one 
mile  of  the  terminal  station. 


Messrs.  Chadwick  and  Scuda- 
more basedtheir  whole  argument 
before  the  Society  of  Arts  upon 
the  facilities  which  the  Post- 
office  would  afford  to  the  working 
of  telegraphs  in  small  towti-n, 
villages,  and  country  districts. 
Their  notion  was  that  the  village 
post -master  or  post -mistress 
would  act  as  telegraphists.  ‘ ‘ In 
the  first  place,  the  persons  em- 
ployed at  country  post-offices 
are,  as  a.  rule,  quite  unfit  to 
be  employed  as  telegraphists.” 
How  is  it  now,  “as  a rule;” 
what  proportions  are  so  em- 
ployed ? 

“ It  is  worthy  of  consideration 
that  ours  is  the  only  country  in 
which  tlie  telegraphs  are  not  a 
monopoly  in  the  hands  of  the  go- 
vernment,audit  is  also  worthy  of 
observation  that,  under  a system 
of  free  competition,  we  have 
made  more  progress  and  arrived 
at  a higher  standard  of  excel- 
lence in  telegraphy  than  in  any 
country  in  the  world  ” 

W h at  improvements  have  been 
adopted,  or  are  in  process  of 
adoption,  since  the  system  has 
been  in  the  hands  of  the  govern- 
ment, beyond  the  system  in  the 
hands  of  the  companies? 


About  2.800  post-masters  and 
post-miftresses  are  employed  on 
telegraph  work,  and  judging 
from  the  fact,  that  only  one 
complaint  is  received  concerning 
every  i,379  forwarded  telegrams^ 
it  would  appear  that  the  work 
is  done  in  a satisfactory  manner. 


( a ) We  have  brought  the  pro- 
portion of  telegraph  offices  to 
the  population  horn  1 to  10,852, 
to  1 to  5,495. 

h We  have  given  a free 
delivery  of  not  less  than  one 
mile,  whereas  formerly  it  was 
only  half-a-raile. 

(cj  We  have  reduced  the  rate 
to  Is  for  20  words  for  the  whole 
of  the  United  Kingdom,  whereas 
formerly  the  rates  were  in  some 
cases  as  high  as  4s.  for  20  words. 

(ci)  As  stated  in  ans^  er  No.  1, 
we  have  carried  the  telegraph,  in 
less  thon  three  years  and  a half, 
to  2,858  peaces  whicli  were 
formerly  unprovided  with  it. 

(e)  Where  two  or  three  cem- 
petiiig  offices  were  situated 
within  a f^w  yards  of  each 
other,  sometimes  next  door,  in 
the  busiest  portions  of  a city, 
we  have  separated  them  and 
distributed  them  to  other  parts 
of  the  town. 

(/)  For  press  messages  we 
have  reduced  the  rate  to  Is.  for 
75  or  100  words,  as  the  case  may 
be,  according  to  whether  the 
message  be  sent  by  night  or  by 
day.  To  show  how  much  the 
press  have  availed  themselves  of 
this  facility,  we  may  mention 
that  as  many  as  18  000  words 
have  been  supplied  by  telegraph 
in  one  night  to  a single  news- 
paper. 

(g)  We  have  also  given  to  the 
public,  on  advantageous  terms, 
the  exclusive  use  of  piivate 
wires,  and  the  revenue  from 
this  source  alone  is  upwards  of 
£38  000  per  annum. 

While  the  Post  Office  has- 
effected  considerable  improve- 
ments in  nearly  every  descript  ion 
of  apparatus  in  use  by  the  old 
telegraph  companies,  it  has 
laigely  extended  the  use  of  the 
more  modern  and  rapid  forms 
of  apparatus,  and  is  even  now 
engaged  in  testing  the  prac- 
ticability of  still  further  im- 
provements. The  Wheatstone 
automatic  system,  which  had 
been  little  more  than  introduced 
experimentally  by  the  Electric 
Telegraph  Company  at  the  date 
of  the  transfer,  has  become  a 
pi  imary  system  under  the  Post 
Office,  and  its  use  is  being  almost 
daily  extended  At  the  central 
station,  forty  sets  of  this  descrip- 
tion of  apparatus  have  taken  the 
place  of  the  four  sets  in  use  by 
the  company,  while  a large 
number  of  provincial  offices  have 
had  its  use  extended  to  them. 
Anew  application  of  the  system 
has  also  been  introduced  in  the 
transmission  of  news  for  the 
Press  throughout  the  country ; 
and  the  preparation,  or  “punch- 
ing ” process,  as  it  is  technically 
called,  has  bnen  so  far  improved 
that  three  slips  can  be  produced 
without  any  increase  of  the 
lab<uu’  forraerlv  necessary  to 
produce  one.  This  enalles  us 
to  transmit  items  of  news  for 
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“In  matters  of  telegraphy  ex- 
perienced and  practical  officers 
are  required,  and  the  pressure 
usually  put  upon  Government 
members  to  obtain  places  for 
their  supporters,  "without  any 
regard  to  their  capabilities, 
would  scarcely  be  likely  to 
operate  advantageously  to  the 
telegraph  companies.’* 

Are  the  new  appointments  not 
made  under  competitive  ex- 
aminations ? 

Wliat  number  of  the  old 
officers  were  retained  ? 


“If  the  Government  under 
this  Bill  obtain  powers  to  ac- 
quire,work  and  maintain  electric 
telegraphs,  it  must  be  under- 
stood that  they  must  eventually 
become  manufactm’ers  and  con- 
tractors.” 

How  is  this  matter  of  con- 
tracts ? Do  the  contractors  say 
that  they  get  more  or  less  now 
than  formerly. 


publication  over  three  wires 
simultaneously,  instead  of  hav- 
ing to  “ punch  ” it  three 
different  times. 

The  “Bell”  instrument  of 
the  late  Magnetic  Telegraph 
Company  has  been  practically 
superseded  by  the  “ IVIorse 
Sounder,”  a much  simpler  and 
more  generally  applicable  form 
of  apparatus,  besides  being  much 
cheaper.  In  a large  number  of 
oases,  too,  the  comparatively 
slow  and  uncertain  single  needle 
instrument  has  been  replaced 
either  by  the  Sounder,  or  the 
Morse  pi’inter  ; while  the  use  of 
the  type-printing  instrument  of 
Professor  Hughes  has  been  very 
considerably  extended.  The 
most  recent  improvement,  how- 
ever, is  the  introduction  of  the 
“duplex”  system,  by  which  two 
messages  can  be  sent  over  the 
same  wire  in  opposite  directions 
at  the  same  time.  Some  ten  or 
twelve  years  ago  this  system  was 
tried  in  this  country,  but,  owing 
to  the  then  imperfect  condition 
of  the  lines,  the  experiment  was 
attended  with  little  or  no  success. 
Now,  however,  its  success  has 
been  placed  beyond  doubt,  and 
there  are  at  the  present  moment 
no  fewer  than  eleven  cases  at 
the  central  station  alone  in 
which  the  productive  capacity 
of  a wire  has  been  doubled 
by  this  moans.  To  these 
improvements  in  apparatus 
must  be  added  the  improve- 
ments in  the  construction 
and  insulation  of  the  lines,  and 
the  provision,  to  a large  extent, 
of  alternative  routes  where  only 
one  wire  hitherto  existed. 

The  Post  Office  has  also  estah- 
lisherl  a special  staff,  and  a 
travelling  or  “field”  telegraph 
office,  by  means  of  which  tele- 
graphic communication  can  be 
established  at  the  most  remote 
points  at  the  shortest  notice. 
Carrying  its  own  cable  and 
“paying  out ” apparatus,  it  can 
be  attached  to  the  main  lines  of 
telegraph  at  almost  any  point ; 
and  among  the  occasions  on 
which  it  is  proposed  to  he  brought 
into  use,  is  the  review  in  honour 
of  the  Shah,  in  Windsor-park, 
next  week. 


Candidates  are  requhed  to 
pass  a qualifying,  but  not  at 
present  a competitive  examina- 
tion, before  the  Civil  Service 
Commissioners. 

The  majority  of  the  old 
telegraph  companies’  officers 
Were  retained  in  the  service  of 
the  Department;  in  all  nearly 
4,000  were  retained.  At  the 
present  moment  the  Deprrtment 
employs,  in  round  numbers, 
about  8,500  clerks  and  messen- 
gers upon  telegraph  work. 


The  Department  has  not 
become  its  own  manufacturer  or 
contractor,  and  although  the 
contractors  have  not  been  asked 
the  question,  there  can  he  no 
doubtthattlie  enormous  increase 
in  the  number  of  poles,  wires, 
and  telegraph  instruments,  now 
used  in  telegraph  business,  has 
furnished  them  with  raucli  more 
work  in  this  respect  than  they 
would  have  had  under  the  old 
companies 

The  total  number  of  instru- 
ments at  the  time  of  the  transfer 
was  1869  ; at  the  end  of  the  last 
year  the  number  was  7,542. 


ARNTJAL IRTERNATIONAL  EXHIBITIONS. 


A meeting  was  held  on  Saturday,  at  the  Eoyal  Albert 
Hall,  of  the  Committee  appointed  to  arrange  the  State 
reception  of  the  Shah  at  the  Eoyal  Albert  Hall  and  In- 
ternational Exhibition,  on  Monday  evening,  the  23rd  of 
June.  There  were  present: — His  Eoyal  Highness  the 
Prince  of  Wales,  His  Eoyal  Highness  the  Duke  of  Edin- 
burgh, Viscount  Sydney,  the  Earl  of  Carnarvon,  Major- 
General  Sir  T.  Biddulph,  Colonel  Henderson,  Mr.  Cole, 
and  Major  Donnelly.  The  programme  of  the  State  re- 
ception was  arranged.  His  Eoyal  Highness  the  Prince 
of  Wales,  accompanied  by  his  Eoyal  Highness  the  Duke 
of  Edinburgh,  will  receive  his  Majesty  at  the  north-west 
entrance  to  the  Exhibition  at  ten  o’clock.  After  inspect- 
ing the  Machinery  Gallery,  the  procession  will  pass 
through  the  English  Picture  Galler}'  and  the  upper  west 
quadrant,  entering  the  Eoyal  Albert  Hall  by  the  conser- 
vatory entrance.  Eefreshrnents  will  he  served  in  the 
Queen’s  Eoom,  her  Eoyal  Highness  the  Princess  of 
Wales,  and  her  Imperial  Highness  the  Cesarevna,  after 
hearing  the  first  part  of  the  concert  in  her  Majesty’s  box, 
will  join  the  Shah  in  the  Queen’s  Eoom.  Their  Eoyal 
and  Imperial  Highnesses  will  accompany  the  Shah  to 
the  dais  in  the  amphitheatre  of  the  hall,  when  the  second 
part  of  the  concert  will  commence  with  the  Persian 
National  Anthem,  and  an  ode  composed  for  the  occasion 
by  Mr.  J,  Barnby. 


The  following  is  the  programme  of  the  State  reception 
of  the  Shah  and  the  grand  Concert  at  the  Albert  Hall, 
on  Monday  evening,  the  23rd  inst. : — 

“ 1.  His  Eoyal  Highness  the  Prince  of  Wales, 
accompanied  by  his  Eoyal  Highness  the  Duke  of  Edin- 
burgh, will  receive  His  Majesty  the  Shah  of  Persia  at 
the  north-west  entrance  of  the  Exhibition  at  10  o’clock. 

“ 2.  Their  Eoyal  Highnesses,  with  the  Eoyal  Commis- 
sioners for  the  Exhibition  of  1851,  will  conduct  His  Ma- 
jesty through  the  Machiner}'  Gallery  and  the  English 
Picture  Gallery  of  the  Exhibition.  The  procession  will 
then  pass  by  the  Hpper  West  Quadrant  to  the  Con- 
servatory entrance  to  the  Eoyal  Albert  Hall. 

“ 3.  The  Council  of  the  Eoyal  Albert  Hall  will  here 
meet  the  procession,  which  will  proceed  by  the  west  box 
corridor  to  the  Queen’s  room,  where  refreshments  will  be 
served,  and  then  by  the  Eoyal  staircase  to  the  dais  in  the 
Amphitheatre. 

“ 4.  The  concert  in  the  Eoyal  Albert  Hall  will  consist 
of  two  parts,  the  fix'st  part  will  commence  at  9.30,  the 
second  part  will  commence  with  the  Persian  National 
Anthem,  when  the  procession  reaches  the  dais. 

“ 6.  Her  Eoval  Highness  the  Princess  of  Wales  and 
her  Imperial  Highness  the  Cesarevna  will  arive  at  the 
Eoyal  Albert  Hail  at  9.30,  and  he  received  by  the  Council 
of  the  Eoyal  Albert  Hall.  Her  Eoyal  Highness  will 
occupy  Her  Majesty’s  box,  and  at  the  termination  of  the 
first  part  of  the  concert  join  the  Shah  in  the  Queen’sroom. 
Their  Eoyal  and  Imperial  Highnesses  will  accompany  the 
Shah  to  the  dais. 

“ 6.  A guard  of  honour  will  he  stationed  at  the  north- 
west entrance  to  the  Exhibition  to  receive  the  Shah,  and 
also  at  the  Eoyal  entrance  to  the  Eoyal  Albert  Hail  on 
the  departure  of  the  Shah. 

“ 7.  State  Trumpeters  will  announce  the  arrival  of  the 
Shah  at  the  entrance  to  the  Exhibition  and  at  the  Conser- 
vatory entrance  to  the  Eoyal  Albert  Hall.  A flourish  of 
trumpets  will  also  be  given  on  the  arrival  of  the  procession 
on  the  dais. 

‘■8.  It  is  requested  that  all  visitors  should  appear  in 
uniform  or  Court  dress. 

“ 9.  All  persons  must  keep  their  places  or  seats  from 
the  time  the  Shah  arrives  at  the  Exhibition  till  after  his 
departure.  The  doors  of  the  Eoyal  Albert  Hall  will  be 
closed  at  10  o’clock.” 
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The  programme  of  the  music,  &c.,  will  he  duly 
i advertised. 


I His  Eoyal  Highness  the  Prince  of  Wales  presided  on 
Tuesday,  at  Marlhorough-house,  over  a meeting  of  Her 
i Majesty’s  Commissioners  for  the  Exhibition  of  1851. 

There  were  present  H.K.H.  the  Duke  of  Edinburgh, 

I H.S.H.  the  Duke  of  Teck,  the  Marquis  of  Ripon,  the 
j Duke  of  Buckingham,  the  Marquis  of  Lansdowne,  the 
Earl  of  Carnarvon,  Viscount  Portman,  Mr.  Childers,  Mr. 
Ayrton,  Sir  Anthony  de  Rothschild,  Sir  Thomas  Bazley, 
Sir  Richard  Wallace,  Sir  Henry  Bartle  Frere,  Sir 
William  Anderson,  Sir  T.  M.  Biddulph,  Sir  Henry 
Thring,  Sir  Francis  Grant,  Sir  Francis  Sandford,  Mr. 

; Edgar  Bowring,  Mr.  Cole,  Mr.  Thomas  Fairhairn,  Mr. 

' Thomas  Hawksley,  Dr.  Lyon  Playfair,  and  Major 
; General  Scott,  secretary. 


On  Tuesday  the  Earl  of  Carnarvon  presided  over  a 
conference  called  by  Her  Majesty’s  Commissioners,  in 
the  Albert-hall,  Kensington,  to  promote  improvements 
^ in  the  silk  manufacture  throughout  the  country.  There 
was  a large  attendance,  including  Sir  Thomas  Bazley, 
j M.P.,  Mr.  Bass,  M.P.,  Mr.  Brocldehurst, M.P.,  Sir  Daniel 
Cooper,  Mr.  W.  W.  Hughes,  Commissioner  for  Austiia; 
Mr.  Peter  Gadkan,  Consul-General  of  Turkey  ; Lord 
Alfred  Churchill,  Mr.  H.  Cole,  C.  B.,  Lady  Dorothy 
Neville;  Takeda  and  Toniita,  two  Japanese  Commis- 
sioners ; M.  Fitz-Bovet,  China,  &c.  The  chairman  con- 
gratulated those  present  upon  the  really  representative 
nature  of  the  conference,  and  said  the  object  of  the 
meeting  was  well  worthy  of  consideration  and  atten- 
' tion.  He  believed  the  silk  trade  might  fairly  be  said 
to  he  one  which  was,  in  a certain  sense,  connected 
with  English  history,  and  that  the  particular  quality 
of  which  he  sometimes  boasted  as  being  a national 
trait — namely,  hospitality — was  the  occasion  of  the 
introduction  of  the  silk  trade  into  the  country.  Since 
its  introduction,  of  course  the  trade  had  passed  through 
many  changes  and  fluctuations,  and  duiing  the  last 
century  it  was  subject  to  oppressive  and  nuwise  legisla- 
lation.  Although  he  spoke  with  some  diffidence  in  the 
presence  of  so  many  practically  acquainted  with  the 
trade,  he  thought  he  might  say  the  prospect  the  trade 
had  before  it  might  he  described  on  the  whole  as  satis- 
factory. He  also  referred  as  an  amateur  to  the  various 
processes,  and  expressing  his  opinion  that  the  worms 
might  he  reared  in  England,  and  thus  the  trade  carried 
out  from  first  to  last,  invited  discussion  on  the  subject. 
Mr.  Bennock  saw  no  reason  why  the  English 
should  not  follow  the  industry  from  the  first,  and  sug- 
gested that  the  cocoons  should  he,  in  the  first  instance, 
imported  from  Japan.  He  concluded  an  earnest 
speech  by  calling  upon  all  connected  with  the  trade  to 
he  honest  to  themselves,  to  the  beautiful  material  which 
they  dealt  in,  and  to  the  consumers.  Mr.  Pollock,  of 
Glasgow,  related  his  experience  on  the  western  coast  of 
Scotland,  where  the  experiment  had  been  tried  and  failed. 
Mr.  Cope,  formerly  in  India,  said  the  expense  in 
England  would  he  much  too  large  to  make  it  a profitable 
speculation.  The  best  plan  would  he  to  encourage  the 
natives  of  other  countries,  where  labour  was  cheap  and 
the  climate  more  suitable,  to  do  all  they  could  to  send 
well  reeled  silk  to  ■ England,  for  that  was  where 
the  defect  la}'.  Mr  Brocklehurst,  M.P.,  spoke  at 
I some  length  rather  adversely  to  the  project.  Lady 
Dorothy  Neville  asked  permission  to  say  a few  words  re- 
I lative  to  the  ailanthus  worm,  which,  she  said,  if  treated 
1 with  care,  might  become  a source  of  profit  as  well  as 
amusement  to  many.  It  was  perfectly  hard}' — feared  no 
rain,  wind,  or  even  a slight  frost.  The  silk  was  coarser 
I and  stronger  than  that  of  the  mulberry  worm,  and  would 
I of  course  require  different  treatment.  She  strongly 
I advised  those  to  whom  she  had  the  honour  and  pleasure 
j;  of  addressing  to  turn  their  attention  to  the  subject.  The 
‘ Earl  of  Carnarvon  having  to  attend  a meeting  at  Marl- 
I torough-house,  the  vacated  chair  was  taken  by  Sir  Daniel 
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Cooper,  and  the  discussion  which  followed  was  sustained 
by  Mr.  J.  Chadwick  (Manchester),  Mr.  Bullock  (Maccles- 
field). Dr.  Archibald  Campbell,  Mr.  Maurice  (Halifax), 
Mr.  P.  L.  Simmonds  (Society  of  Arts),  and  many  others. 
The  following  resolution  was  ultimately  adopted: — 

“ That  this  meeting  is  of  opinion  that  discussions  like 
the  present,  in  connection  with  annual  International  Ex- 
hibitions, will  he ' useful  to  the  arts,  manufactures,  and 
commerce  of  the  empire.” 

The  Queensland  Annexe  of  the  International  Exhi- 
bition has  been  completed,  and  was  recently  opened  to 
the  public.  The  Queensland  annexe  is  a small  out- 
building situated  on  the  same  side  of  the  building  as  the 
School  of  Cookery,  and  the  very  limited  space  which  it 
affords  for  the  display  of  the  many  products  of  a new 
and  flourishing  colony  has  been  utilised  by  Mr.Daintree, 
the  Agent-General,  in  the  most  practical  manner.  It 
has  been  his  object  so  to  group  his  exhibits  as  to  enable 
the  visitor  to  see  at  a glance  the  nature  of  the  soil,  the 
produce,  and  the  mode  of  life  in  any  given  district. 
For  this  purpose  he  has  ranged  round  the  walls  of  the 
annexe  a series  of  photographs  taken  by  himself  on  dry- 
plates  prepared  with  native  gum.  Below  these  photo- 
graphs are  a number  of  maps  showing  the  geological 
formation  of  the  soil,  and  cases  in  which  specimens  of 
soils,  rock,  and  quartz  are  arranged.  The  first  series 
shows  the  alluvial  gold  country  with  the  deep  sinking, 
the  shallow  mining,  and  a rough  mining  township. 
Then  comes  the  “ useless  country,”  a weary  waste  of 
sandstone,  which  is  followed  by  the  great  Western 
prairies,  the  soil  of  which  is  equal  to  Cambridgeshire, 
and  exceedingly  well  adapted  for  fattening.  The  next 
series  shows  the  coal  district,  the  area  of  which  is  esti- 
mated at  about  24,000  square  miles,  the  coal  of  which 
is  good  average  household  or  cannel.  The  mining  dis- 
trict contains  lead  ores,  copper,  mercury,  antimony,  and 
gold,  and  in  the  metamorphic  district  the  tin  is  worked 
at  the  rate  of  300  to  400  tons  a month,  the  exports  from 
Peak  Down  Mines  alone  having  reached  more  than  a 
million  sterling.  The  volcanic  plains  and  great  pas- 
tures, with  a climate  equal  to  that  of  Southern  Europe, 
produce  almost  every  kind  of  cereal,  but  the  most  im- 
portant feature  of  the  colony  is  the  sugar  district,  which 
extends  over  ten  degrees  of  latitude,  and  is  capable  of 
indefinite  development.  The  specimens  of  sugar  shown 
include  every  kind  and  quality.  Queensland  already 
supplies  herself  and  the  neighbouring  colonies  with  this 
useful  product,  and  the  first  shipment  to  England  will 
be  shortly  made.  The  scenery  is  magnificent,  the 
climate  almost  equal  to  that  of  Madeira  ; in  some  parts 
coffee  is  cultivated  equal  to  the  best  Ceylon,  and  the 
specimens  of  cotton,  which  can  he  sold  in  the  English 
market  for  9d.  per  lb.,  show  that  the  cultivation  of  that 
plant  alone  holds  out  a prospect  for  Queensland  of  a 
splendid  future.  There  is  a large  extent  under  culture, 
and  its  produce  of  live  stock  is  enormous.  The  returns 
of  1871  show  that  there  w'ere  at  the  end  of  that  year  in 
the  colony  7,403,334  sheep,  1,108,235  cattle,  91,910 
horses,  and  32,707  pigs.  So  great  was  the  excess  of 
stock  over  requirements  that  200,000  sheep  and  1,000 
cattle  were  boiled  down  for  tallow. 

The  number  of  visitors  admitted  to  the  Exhibition  or 
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Mr.  MacGregor,  of  the  London  School  Board,  has 
taken  two  or  three  parties  of  [Ui  il  teachers  and  children 
from  Board  schools  in  Greenwich  to  the  International 
Exhibition,  in  order  that  they  might  attend  special  lec- 
tures on  cookery. 


EXHIBITIONS. 


Vienna  Universal  Exhibition,  1873. — An  Interna- 
tional Horse  Show,  in  connection  with  this  exhibition, 
will  be  held  at  'Vi^nna  from  the  18th  to  the  27th 
September  next.  The  immediate  management  of  the 
show  has  been  intrusted  to  a special  committee,  under 
the  presidency  of  His  Excellency  Count  Giiinne,  Master 
of  the  Horse  to  His  Majesty  the  Emperor  of  Austria, 
and  with  the  concurrence  of  His  Excellency  Baron  de 
Schwarz-Senhorn,  the  manager  of  the  Vienna  Universal 
Exhibition.  Horses  will  be  received  from  the  loth  till 
the  17th  September  inclusive,  and  will  be  arranged  for 
exhibition  aci  ording  to  the  breeds  and  varieties  found  in 
the  respective  countries.  All  horses  exhibited  will  be 
entitled  to  compete  for  the  prizes,  which  will  consist  of 
medals,  honourable  mcnti(.n,  and  testimonials,  and  to 
agricultural  breeders  of  limited  means,  of  money  prizes. 
A certificate  of  merit  will  be  presented  with  the  awards. 
The  jui-y,  of  which  His  Excellency  Count  Griinne  will 
oflficiate  as  president,  will  consist  of  accredited  authori- 
ties of  all  countries  from  which  horses  are  sent  to  the 
exhibition.  A race  meeting,  with  various  prizes,  will  he 
held  on  the  21st  and  23rd  September,  of  which  a special 
programme  wull  appear-.  On  the  last  day  of  the  horse 
show  (27th  September)  a public  auction  will  he  held  for 
the  sale  of  any  animals  exhibitors  may  wish  to  dispose 
of  in  this  manner,  particulars  of  which  will  he  published 
in  due  course.  The  entr  ies  of  horses  fi-oiir  this  country 
must  be  sent  to  the  secretrrr  y of  the  Royrrl  British  Com- 
mission for  the  Vienna  Universal  Exhibition,  41,  Parlia- 
ment-street, S.W.,  where  further  information  respecting 
transport  and  other  arrangements  may  be  obtained  on 
written  application. 

Victoria  Exhibition. — The  Technological  Exhibition 
at  Victoria  is  to  open  on  July  1,  and  the  examination  of 
pupils  in  connection  with  it  will  commence  on  July  3. 


which  might  knock  his  own  to  pieces,  as  Outram  did  with  r 
less  than  ten  thousand  men.  ' 

Mr.  Eastwick  describes  the  culture  of  Persia  as  being  ' 
what  might  be  expected  from  the  famines,  as  wretchedly 
bad,  even  about  the  Shah’s  capital.  Mr.  Eastwick  says ; — 

Most  of  the  European  vegetables  are  grown  -with  some  success, 
but  in  very  small  quantities,  at  Tehran.  The  potato  is  in  general , 
miserably  undersized,  which  is  owing  to  the  idleness  of  the  ' 
gardeners,  who  deposit  the  seed  almost  on  the  surface  of  the 
ground,  rather  than  be  at  the  trouble  of  scooping  or  “ dibbling  ” 
a hole.  Asparagus  grows  wild  in  Persia,  but  the  indigenous  plant 
is  as  inferior  to  the  cultivated  as  a Hottentot  is  to  a refined 
European. 

The  rice  of  Persia  is  bad.  There  are  two  sorts -the  ambabu  and” 
champa.  Tlie  ambabu  has  a villanous  smell,  whence  its  name ; 
and  the  champa  is  not  very  wholesome.  The  greatest  want  of  all 
is  good  bread  The  Eussians,  indeed,  import  good  flour  and 
leaven  fi’f>m  the  Caspian,  and  have  always  some  one  who  can  hake. 
The  English  are  not  so  fortunate,  and,  while  I was  in  Persia,  had 
for  the  most  part  to  put  up  with  the  bread  of  the  couutiy,  which 
resembles  the  Indian  “ chapati,”  thin,  unleavened,  and  unpalat- 
able. y east  is  not  proem  able  in  Tehran. 

One  of  the  best  sights  for  his  people  Ihat  could  be 
presented  to  the  ISliah  would  have  been  the  market 
garden  and  small  farm  culture  adjacent  to  Brussels,  where 
he  might  have  seen  how  a population,  as  numerous  as 
his  own,  is  sustained  without  famine,  almost  exclusively 
from  its  own  soil,  much  of  it  inferior,  with  no  natural 
advantages  as  to  climate.  But  better  lessons  in  produc- 
tion even  than  this  might  he  presented  to  him  in  Eng- 
land. If  he  were  taken  to  Aldershot  he  might  he  shown, 
the  camp  farm  there,  as  conducted  by  Mr.  Blackburn, 
where  a previously  sterile  Imd,  worth,  perhaps,  not  five 
shillings  an  acre,  now  lets  for  more  than  twenty  pounds 
an  acre,  with  a yield  in  quantity  and  quality  exceeding 
even  the  best  market  garden  produce,  obtained  by  an 
improvement  over  the  ancient  methods  of  irrigation, 
now  generally  in  ruins,  in  his  dominions,  by  which 
ancient  populations  were  sustained.  He  might  he 
shown  varied  examples  of  unprecedented  yields  ob- 
I tained  at  Mr.  Hope’s  farm  at  Romford;  and  the  new 
sewerage  irrigations  at  Bedford  would  be  well  worth  a 
^ visit  from  him. 

I Let  it  he  considered,  in  pity  and  mei’O}’,  that  the 
j conditions  of  the  poor  people  have  claims  for  precedence 
over  ballets  and  military  di^pla}■s,  which  he  cannot, 
with  his  present  means,  possibly  imitate.  These  con- 
ditions may  he  conceived,  from  the  brief  accounts  given 
by  Mr.  l^astwick  : — 


OMITTED  POINTS  OF  ART  AND  SCIENCE  FOR 
A PROGRAMME  FOR  THE  SHAH. 

By  E.  Chadwick,  C.B. 

The  Russian  paper.s  have  described  the  Shah  as 
sovereign  coming  to  Europe  in  the  spirit  of  Peter  the 
Great — to  learn  what  he  ma3’take  back  for  the  improve- 
ment of  the  condition  of  the  population  of  his  dominions. 
If  so,  is  it  not  proper  that  the  people  of  this  couiitrj- 
should  know  something  more  than  thej-  appear  to  do 
what  that  general  condition  is,  and  what  sort  of  infonna- 
he  stands  in  need  ? Of  this  condition  we  may  recall 
some  authentic  descriptions  from  the  “Journal  of  a 
Diiiloinate  of  Three  Years’  Residence  in  Persia,’  by  Mr. 
E.  B.  Eastwick,  published  in  1864,  since  when  that  coii- 
•^tion  has  not  been  materially  altered,  unless  it  be  for 
t^t-worse,  according  to  the  accounts  of  a recent  dire 
fami_,^more  severe  than  the  one  which  Mr.  Eastwick 
witries,,,]  ,-jj 

R thecihah  comfs  with  the  good  disposition  which, 
it  IS  to  he  is  truly  ascribed  to  him,  he  ini^ht  have 

well^  stayea  awhile  and  got  a lesson  at  the  little 
aominion  ^ he  visiteil.  The  venerable  Quetelet, 
'receptor  in  anil  economy  of  our  Prince  Albert, 

^loTis.  vi^che*^^  inii>ht  inform  him  that  that  unpre- 
v-ng  little  Stat(^_|3elgium — with  just  one-fiftieth  of 
^"i*itiion,  with  no  greater  elements  of 
groat  a population  as  his  own,  and  has 
dues,  has  thii+y  times  the  commerce,  has  nearly 
le  revenue,  and  has  an  army,  one  division  of 


l\Ty  first  winter  at  Tehran  was  indeed  a sad  one.  The  three  ! 
weird  sisters,  faroiiie,  pe^tilenf‘e,  and  war,  combined  to  desolate 
Persia  It  was  impossible  to  go  out  without  being  assailed  by  the 
importunities  of  crowds  of  famishing  people,  and  many  an  emaci- 
ated toi  m was  stretched  at  the  corners  of  the  streets,  voiceless, 
scarcely  breatliing,  anti  soliciting  aid  only  with  a desuaiiiog  look 
or  feeblj  extended  hand. 

Our  ride  was  saddened  by  the  piteous  spectacle  of  bakers’  shops  ( 
beseiged  by  crowds  of  famishing  women  and  children,  stretched  on 
the  ground  in  the  last  stage  of  emaciation,  with  none  to  care  for 
them. 

The  14th  was  ushered  in  with  the  disagreeable  intelligence  that 
the  liver  had  swept  away  twenty-two  houhes  during  the  night,  and 
thar.  there  was  a tiread  riot  in  the  city.  The  mob  had  plundered 
all  the  bakers’  shops,  and  low  no  bread  could  be  get  The  Haji,  i 
who  is  a meagre,  sallow,  man,  with  cunning  eyes,  made  his  ap- 
pearance, looking  very  misei  able,  and  said  the  Governor  was  in 
great  alarm.  D’l'l  iliat  things  were  in  a ticklish  state  He  begged 
us  not  to  show  ourselves  in  the  streets,  as  he  said  the  mob  were  so 
excited  we  should  very  likely  be  attacked. 

The  whole  road  was  lined  with  people  emigrating  from  Kazvin 
on  account  of  the  famine  Tliey  seemed  to  he  people  of  the  low- 
est class,  with  the  exception  of  one  woman,  who  was  very  respect- 
ably dressed.  She  canied  a child  of  two  years  in  her  arras,  while  t 
a ifttle  toddle  of  about  five  followed  her.  Several  of  the  throng 
importuned  us  for  alms.  We  passed  three  or  four  large  villages. 

One  on  the  right  hand  beyond  IMahmudabad  was  entirely  de- 
serted. 

Let  it  he  considered  what  sights  were  presented  to  our 
royal  visitor  in  1 860,  sights  which  have  possibly  been  very 
recently  repeated,  and  what  lessons  he  might  be  sent 
hack  with,  to  stay  further  repetitions,  if,  as  is  to  be 
hoped,  he  is  capable  of  learning.  Mr.  Eastwick  says  : — 
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The  distiess  in  Tehran  was  now  culiniiiatinj?,  and,  tho  roads 
bein^  almost  impassable,  supplies  of  corn  eould  not  reach  the 
city  The  bakers’  shops  were  besieged  by  mobs  clamouting  for 
bread.  As  soon  as  a European  showed  himself  in  the  streets 
he  was  surrounded  by  famishing  women,  supplicating  assistance, 
who  were  not  to  be  kept  back  by  any  scruples  of  their  own,  or 
remonstrances  of  the  men.  Matters  were  evidently  growing 
veiT  serious,  and  on  the  1st  of  March,  as  Mr  Alison  and 
and  myself  were  sitting  at  Mr.  Pit-kson’s  examining  theNauroz 
presents  for  the  servants,  the  chief  Persian  secretary  came  in. 
pale  and  trembling,  and  said  there  was  an  emeiue.^  and  that  the 
Kalantar,  or  mayor  of  the  city,  had  just  been  put  to  death,  and 
that  they  were  dragging  his  bf>dy  stark  naked  through  the 
bazaars  Presently  we  hea>d  a great  tumult,  and  on  going  to 
the  windows  saw  the  streets  filled  with  thf)usancls  of  people,  in  a 
very  excited  state,  surrounding  the  corpse,  which  was  being 
dragj^ed  to  the  place  of  execution,  where  it  was  hung  up  by  the 
heels,  naked,  for  three  clays. 

On  inquiry  we  learned  that  on  the28bh  of  February,  the  Rhah, 
on  coming  in  from  hunting,  was  surrounded  by  amoh  of  several 
thousand  women,  yelling  for  bread,  who  gutted  the  bakers*  shops 
of  their  contents,  under  the  veiy  eyes  of  the  king,  and  were  so 
violent,  that  as  soon  as  the  Shah  had  entered  the  palace,  he 
ordered  the  gates  of  the  citadel  to  be  shut. 

, Next  day,  the  1st  of  March,  the  disturbances  were  renewed,  and, 

: in  spite  ot  the  gates  being  (closed,  thousands  of  women  made  their 
! way  into  the  citadel  and  began  t.rr  assail  the  guards  with  large 
stones,  b^ing  urged  on  by  their  male  relatives,  who,  under  cover  of 
this  attack,  were  looking  out.  for  an  opportunicy  to  effect  a more 
serious  r ise  Meantime,  the  Shah  had  ascended  the  tower,  from 
which  Flajji  Baba’s  Z:dnab  was  tlirown,  and  wa«  watching  the 
; lioters  with  a telescope.  The  Kalantar,  who  had  be(?n  seen  ju.st 
before  entering  the  palace,  splendidly  dressed,  vd  h a long  rotinue 
of  servants,  went  up  the  tow*T  and  stood  by  the  shah,  who  re- 
proached him  for  suffering  such  a tumult  to  have  arisen  (^u  this 
' the  Kalanrar  declared  he  would  soon  put  down  the  riot,  and  going 
, amongst  the  women  with  lus  servaiits,  ho  liimself  struck  .sevei-al 
' of  them  fui  iously  with  a large  stick.  One  of  the  women  so  as- 
t sailed  ran  as  far  as  the  I<  nglish  mission,  and  c;ame  in,  calling  out 
for  help,  and  showing  her  clothes  coveied  with  blood.  On  the 
I women  vociferously  calling  for  justice,  and  showing  their  wounds, 
i,  the  Rhah  summoned  the  Kalant  ir,  and  said,  “ If  thou  art  thus! 
cruel  to  my  subjects  before  iny  eves,  what  must  he  t>>y  secret  mis-  ! 
deeds  !”  Then  turning  to  his  attendants,  the  king  said,  “ Basti-  j 
nado  hitn,  and  cut  off  his  beard  ” And  again,  while  this  sentence  ! 

, was  being  executed,  the  Shah  uttered  that  teri’ible  word,  | 

, “Tanab  ! '*  “ Vtrangle  him.”  In  a moment  the  executionei\s  had  ' 
li  placed  tlie  cord  round  the  unhappy  man’s  neck,  and  in  an  instant 
i‘  more  thcii- fee : were  on  hi-^  chest,  trampli»'g  out  the  last  signs  of 
life.  At  the  same  time  the  Ividkhudas,  or  magistrates  of  all  the 
quarters  of  Tehran  were  subjected  to  the  bastinado,  and  at 
sight  of  these  punishments,  the  frenzy  of  the  poptilace  was  for  that 
day  appeased,  and  Tehran  was  saved  by  a liair’s  breadth  from  a 
revoluiiou. 

His  own  city  is  a seat  of  pestilence,  as  well  as  of  re- 
1 peated  famines.  J\Ir.  Easbwick  thus  des'uibes  its  con- 
dition, in  respect  to  the  first  means  of  salubrity — its 
water  supply : — 

But,  . . . the  greatest  obstacle  of 

all  to  comfort  and  cleanliness,  not  only  in  the  kitcheo,  Vmt 
generally,  is  the  condition  of  the  water  w'hen  it  comes  to  be  j 
, emplojed  in  the  hrmsehold.  Fortunate  it  is  that  Ihe  use  of  the 
micro.‘‘Cop»^  and  chemical  analysis  «re  unknown  in  Fran,  or  such 
things  would  be  disclosed  as  would  horify  every  one  The  fact  is, 

[the  Persians  have  an  unfortrnmte  theory  that  notliing  can  pollute 
I running  water.  Filthy  globules,  they  think,  are  replaced  by  t ure 
' ones  so  rapidly,  that  it  matters  not  w’hat  happens  a yard  above 
I the  spot  where  you  are  drinking.  It  was  so  difficult  for  me  to 
! realise  tins  idea  that  my  eyes  dilated  with  astonishment  w’hen  I 
first  beheld  the  practical  results  of  this  flmory.  I have  seen  a 
man  dunking  from  the  same  “ hauz,”  or  basin,  and  nearly  at  the 
I same  sp«it,  where  another  was  washing  his  beard,  and  a third  was 
f scrubbing  the  sort  of  salad-bowl  wliich  so  suri)rised  IWadelon 
> when  :^hc  first  dined  at  the  chtteau  of  Jeffs,  You  liave  only  to 
! ' step  out  into  the  street  for  a moment  at  Tehran  to  l enmrk  a party 
I of  women  washing  the  filihiest  linen  in  the  conduits  which 
i I convey  the  drinldng  w’ater  into  the  neighbouring  btmses.  Having 
' seen  that,  take  my  advice,  and  look  no  fiinher,  or  yon  will  dis- 

i cover  infinitely  worse  things  a little  way  on.  When  it  is 
, considered  that  fliere  are  few  or  no  w>lls.  and  that  every  stream. 

conduit,  and  tauk  is  treated  alter  this  fashion,  w'e  cannot  but 

/'  ! echo  the  words  of  a German  engineer,  who,  on  niy  asking  hirn 

^ about  the  telegraph  said,  Meintr  Meinung  nach.  in  Tehran  die 
» reine  Wasserleitung  ist  viel  raehr  nothwendig  als  der  telegraph.” 

i’  Short  as  my  experience  of  Persia  had  been,  I had  some  mis- 
I givings  about  the  purity  of  the  wat  er  to  be  employed  in  my  hoose- 
I hold,  and  ray  fears  were  not  lightened  when  I came  to  examine 
1 the  or  reservoir.  The  water  in  it  lookc'cl  more  like  slimethan 
1 aqua  J'ontis^  and  the  instant  I approached  it,  a lot  of 

li  obese  fiogs,  who  were  singing  like  the  chorus  in  Aristo- 

■j  phanes,  went  down  with  a splash  and  a gurgle  which  set  amulti- 
, • tude  of  efts  and  other  anomalous  reptiles  in  motion  in  all  dir*-c- 
I „ tions.  I ordej'od  it  to  be  immediately  cle.mcd  out,  and  so  got  rid 
I ! of  the  in. purities  of  years;  but  I was  never  able  to  prevent  mv 
' I sen  auts  from  performing  their  religious  ablutions  at  its  edge,  and 
' I washing  in  it  every  imaginable  vase,  from  a cup  upwards  and  down- 
I ward.  I 


All  the  dipR  conditions  of  ignorance  beneath  appear  to 
have  their  reflex  in  the  conditions  of  ignorance  above. 

At  4.30  p m.  I reached  Talibahab,  a village  twelve  miles  south- 
east of  Tehran,  belonging  to  the  Nusratu’d  daulah,  where  we 
weretr»  pass  the  nicht.  If^ou  want  to  leani  the  secret  infirmities 
of  a nation,  get  off  the  high  road  into  t)ie  by-ways.  There  you 
see  the  nakedness  of  the  land,  the  ugly  features  without  a mask. 
This  village  belonged  to  a prince  of  the  blood,  a man,  too,  of 
great  worth  and  dignity  of  character;  >et  the  pla^e  called  his 
house  w’as  such  that  any  English  firmer  of  the  lowest  grade  would 
have  tuTTied  up  his  nose  at  it  The  tenement  was  of  mud,  the 
sitting-room  smoked  in  such  a way  that  a horizontnl  position  on 
the  fl  »or  was  the  only  one  practir  able,  and  the  windows  in  the 
bed-rooms  yielded  at  once  to  the  insolent  night  airs  that  entered 
without  ceremony  into  the  innermost  nook  of  the  apaitments. 

Filth  in  the  insi:le  is  accompinied  by  filth  in  the  out- 
side, by  horribly  bad  roads.  This  is  the  state  of  the 
Shah’s  capital : — 

European  society  at  Tehran  is  neccessarily  very  limited,  and  is 
rendered  more  disjointed  than  it  need  be  by  the  unlucky  circum- 
stance that  the  European  missions  are  dotted  about  the  town  as 
far  as  possible  from  each  olher.  Even  thi-^  would  be  of  compara- 
tively small  importance  if  carriage  were  available.  But  there  are 
no  means  of  locomotion  in  Tehran,  except  on  ^oot  or  onlinrseback, 
and  the  streets  are  so  filthy  and  so  full  of  holes  that  a pilgrimage 
by  night  is  a (orvee  not  to  be  endured. 

The  missions,  therefore,  are  thrown  very  much  on  themselves 
for  an  U3  merit,  and  the  members  of  each  diplomatic  body  take 
their  ineals  with  their  own  chi*-f,  who  supplies  ^lie  table.  This 
has  always  been  customary,  and  is,  besides,  obligatory  at  the 
British  M ssion. 

This  denotes  the  conditions  of  outside  travel;  — 

We  lef'  Sa'awan  at.  9 a m.  on  the  2lst  of  Mavoh,  and,  after  fight- 
ing our  way  tlirongh  juugle  and  swamjr  for  a quarter  of  a mile,  got 
upon  the  road  An  excullent  road  ii  was  at  first,  like  an 

English  one,  with  ditches  on  raoh  side,  and  a wattle  fence  a foot 
high  We  began  to  wonder  at  what  we  had  heard  of  the  swamps 
of  Resht,  but  this  wonder  soon  reaserl,  for  the  good  road  was  only 
in  pit'hes,  while  between  were  veritable  Sloughs  of  Despond. 
The  curious  feature  of  these  places  was  that  at  regular  intervals 
there  was  a thin  riilge  of  hard  ground,  with  deep  mil  e on  each  side 
—in  fact,  a sort  ot  mud -ripple.  Thus  the  horses  were  kept  in  a 
sort  of  treadmill.  If  they  missed  the  hard  ground,  down  they 
went  into  the  mud  over  their  knees.  It  really  looked  as  if  the 
ground  had  been  made,  into  traps  for  breaking  the  legs  ofunwary 
beasts.  Mv  ehestiiut  horse  fell  into  a dit  -h,  where  the  mud  rose 
to  his  neck,  and  most  ot  the  other  horses  fell,  and  were  dragged 
out  with  difficulty.  Fane's  horse  was  lamed  by  a deep  cut,  and 
altogether  we  were  a discomfited  paity. 

Consiili  I'itiir  the  needs  of  his  Majesty,  might  not  the 
Lord  Chamberlain  jilace  at  his  disposal  Mr.  Robert 
Rawlinson,  who  has  reoentl}^  put  Sandringham  to 
rights,  with  an  improved  drainage,  and  a constant 
supply  of  pure  water,  and  a provision  for  the  ajiplica- 
tion  of  the  seyverage  to  an  improved  garden  culture,  and 
also  show  him  there  hotv  it  is  proposed  to  keep  pestilence 
out  of  the  cottage  as  well  as  the  p dace  ? Might  not  a 
visit,  under  such  an  instructor,  to  that  new  country 
palace,  be  more  useful  to  him  th  in  a visit  to  old  Windsor 
or  to  Buckingham  Palace  ? Mr.  Quirk,  the  water 
engineer,  might  show  him  w’ater  engines,  such  as 
Tehran  wants.  The  Lord  IMayor  might  helji  too,  by 
plating  at  his  disposal  Mr.  Heywood,  the  corpora- 
tion engineer,  who  wouLi  show  him  the  new,  smooth, 
impermealile  asphalted  roads  ot  the  difterent  kinds,  and 
how  it  is  now^  proposed  to  cleanse  them  by  water,  so  as 
obviate  their  slippei'iness,  and  his  Majesty  may  have  the 
streets  of  his  own  capital  made  smooth  and  clean. 

But  where  is  the  money  to  be  obtained  for  such  works, 
it  may  he  said,  from  such  a poverty-stricken,  famishing 
population  t* 

On  this  topic  the  Political  Economy  Club  might 
dejmte  a iirofessor  to  give  him  a lesson  in  their  science 
in  the  productive  as  well  as  the  non-productive  associ- 
ation of  wealth.  Thus,  the  coat  he  wears  is  said  to  be 
adorned  wut.h  jewels  to  the  value  ot  four  hundred  thou- 
sand pounds.  lie  may  be  advised  that  it  he  were  to 
leave  that  coat  with  some  rich  firm,  a loan  might  ho  raised, 
with  whirh  he  might  bring  in  an  improved  and  con- 
stant supply  of  water  tor  the  people  of  his  capital,  have 
it  thoroughly  well  drained,  and  surface  paved  in  the 
best  manner-  he  would  choose  from  what  he  saw  in 

* This  -was  written  before  the  public  announcement  of  the 
concession  to  Baron  Reuter. 
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London — and  also  get  new  asphalted  tramways,  smooth 
and  joltless  roads  for  the  suburbs.  He  might  also  get 
his  miserable  capital  lighted  in  an  improved  manner, 
and  provide,  also,  for  the  improved  irrigation,  such  as 
those  of  Croj'don  and  Bedford,  probably,  within  the 
loan  upon  that  coat ; and  Poole  would  supply  him  with 
one  more  d la  mode  of  Western  civilisation,  such  as  he 
provides  for  our  Royal  Princes.  In  a very  short  time 
he  might  get  from  his  subjects  such  rates  from  im- 
provements as  would  enable  him  to  repay  the  Baron  his 
loan,  with  thanks  for  his  obligingness,  and  get  back  his 
coat,  if  he  chose  to  have  it  back.  We  would  advise  that 
he  should  sell  the  jewels  for  what  they  would  fetch  at 
Christie’s,  and  go  on  with  his  first  good  work.  The 
value  of  the  store  of  jewels  and  wealth  belonging  to  the 
Shah,  which  Mr.  Eastwick  was  shown  at  the  palace,  are 
estimated  at  several  millions — as  much  as  ten  millions 
of  money, — enough,  as  we  are  assured,  if  capitalised,  to 
put  his  chief  other  cities,  Taures,  Ispahan,  and  Yeyd, 
comprising  not  more  than  three  hundred  thousand  of 
population  in  the  whole,  in  the  most  advanced  con- 
ditions with  irrigation  works  of  the  highest  and  most 
productive  order. 

But  on  a view  of  the  western  arts,  military  and  civil, 
the  Shah  might  say,  “ But  a large  population  of  my 
subjects  are  sunk  in  barbarism  and  ignorance,  and 
utterly  incapable  of  using  those  refined  implements  for 
war  or  for  peace,  or  applying  those  advanced  processes 
which  are  shown  to  me.  I must  import  western 
scientists  and  engineers  to  teach  them,  and  even  they 
will  find  a large  proportion  who  are  past  teaching.” 
This  is  undoubtedly  true.  To  be  taught,  the  savage 
must  be  caught,  and  trained  young.  The  Society  of 
Arts  might,  if  it  had  been  allowed  the  opportu- 
nity, have  submitted  to  him  a lesson  greater  than 
any  he  will  have  viewed  in  the  West,  of  the 
means  of  advancement  of  a population,  by  training 
in  the  arts  military  as  well  as  civil.  He  might 
have  had  displayed  to  him,  the  review  of  the  drill  of 
four  thousand  children  of  the  half-time  district  schools, 
composed  of  destitute  orphans,  mostly  rescued  from  being 
street  Arabs,  as  bad  and  savage  as  any  in  Persia — and  all 
tamed  and  taught  self-restraint  and  prompt  obedience, 
and  converted  into  profitable  and  productive  subjects  for 
peace  as  well  as  for  war.  He  might  have  seen  some  of  the 
results  of  a mixed  physical  and  mental  training,  which 
at  a small  cost  imparts  to  two  the  efficiency  of  three,  for 
civil  as  well  as  military  purposes.  He  would  see  the 
demonstration  of  the  great  extent  of  military  aptitudes 
most  economically  imparted  in  the  non-productive  in- 
fantile school  stages,  that  are  less  perfectly  imparted,  at 
oppressive  expense,  in  the  adult  stages  of  life.  He  would 
see  military  movements  and  manoeuvres  in  the  school 
drill  that  would  compete  in  accuracy  with  those  which 
he  will  have  witnessed,  as  imparted  in  the  adult  stage, 
displayed  to  him  in  the  States  he  has  visited.  It  has 
been  the  pride  of  Prussia,  that  by  the  instruction  given  ! 
during  long  detention  in  barracks,  any  private  may  be 
ue  called  out  of  the  ranks  and  a military  order  be  given 
to  him,  which  he  will  write  down  to  dictation.  In  the 
school  drill  review  he  would  see,  as  the  results  of  the  half- 
time education  imparted  to  between  one  and  two  hundred 
in  schools,  at  the  expense  of  keeping  and  training  one 
adult  in  barracks,  that  he  might  call  out  any  boy  between 
ten  and  eleven  to  whom  the  like  order  might  be  dictated, 
which  he  will  spell  and  write  correctly,  and  who  would, 
moreover,  copy  him  clearly  a map  of  his  dominions. 


The  well-known  French  physicist,  M.  Janin, 
has  constructed  a magnet  of  extraordinary  carrying  power. 
Artificial  magnets  have  not  hitherto  been  made  to  c.arry 
more  than  four  or  five  times  their  own  weight,  but  thi.- 
magnet  is  able  to  sustain  upwards  of  22  times  its  own  weight. 
A great  number  of  thin  weli-magnetised  piates  are  used  in 
its  construction,  instead  of  the  thick  plates  generally  em- 
ployed. 


GENERAL  NOTES. 

o 

Trades  Guild  of  Learning.— On  Saturday  two  con- 
ferences were  held  at  the  house  of  the  Society  of  Arts,  which 
was  lent  for  the  purpose,  convened  by  the  provisional  com- 
mittee for  the  estabiishment  of  a “ Trades  Guild  of  Learn- 
ing,” for  the  purpose  of  determining  the  basis  and  constitu- 
tion upon  which  such  an  institution  shouid  be  estabiished. 
The  morning  sitting  was  presided  over  by  Mr.  Samuei  Mor- 
ley,  M.P.,  and  amongst  those  present  were  Mr.  Mundella, 
M.P. ; Lord  Lyttleton,  Lord  Edward  Fitzmaurice,  M.P. ; 
Sir  Antonio  Brady,  Mr.  Joseph  Dodds,  M.P. ; Mr.  Thomas 
Hughes,  Q.C.,  M.P.  ; Mr.  Aiexander  Brogden,  M.P. ; Mr. 
W.  M'Arthur,  M.P. ; Mr.  John  Whitweli,  M.P.  ; the  Lord 
Mayor,  the  Right  Hon.  W.  Cowper  Tempie,  M.P.  ; Lord 
George  Hamilton,  M.P. ; Sir  John  Bennett,  the  Rev.  Canon 
Robinson,  the  Rev.  Canen  Ridgway,  the  Rev.  Henry  Solly 
(Organising  Secretary  of  the  Working  Men’s  Club  and  In- 
stitute Union),  Mr.  James  Hole  (Secretary  of  the  Associated 
Chambers  of  Commerce),  Mr.  Joseph  Arch  (Agricultural 
Labourers’  Union),  Mr.  Hodgson  Pratt,  Mr.  G.  F.  Savage, 
Mr.  J.  Plummer,  Mr.  G.  Potter,  Mr.  H.  D.  Rawlings,  &o. 
The  following  resolution  was  passed  : — “ That  a Trades 
Guild  of  Learning  he  now  estabiished,  and  that  the  persons 
present  piedge  themselves  to  render  it  the  best  support  in 
their  power.”  Mr.  Mundella,  M.P. , presided  at  the  after- 
noon sitting, at  which  the  foilowing  resolutions  were  passed: 
First,  “ Object — (1)  To  promote  technical  education,  includ- 
ing both  practical  and  scientific  knowledge  of  the  various 
trades  and  industries  practised  in  the  United  Kingdom.  (2) 
To  promote  a knowledge  of  history,  political  economy,  juris- 
prudence, iiterature,  science,  and  art  among  the  working 
ciasses  of  this  kingdom.  (3)  To  promote  that  general  cul- 
ture and  refinement  of  taste  which  grows  out  of  habitual 
acquaintance  with  fine  works  of  art,  cultivated  society,  high- 
class  literature,  good  music,  and  simil.ar  influences.”  Se- 
cond, “ That  means  be  used  as  far  as  possible  in  conjunction 
with  the  Department  of  Science  and  Art,  South  Kensington, 
the  Society  of  Arts,  the  Universities  of  Cambridge  and  Ox- 
ford, the  Working  Men’s  Club  and  Institute  Union,  the  City 
Companies,  Unions  of  Mechanics’  Institutes,  trade  organisa- 
tions, co-operative  societies,  and  all  other  bodies  desirous  of 
promoting  the  technical  and  general  education  of  the  work- 
ing classes,  to  carry  out  the  objects  of  the  Guild.” 


NOTICES. 


PURCHASE  OF  RAILWAYS  BY  THE  STATE. 

The  adjourned  meeting  for  the  discussion  of 
Mr.  Galt’s  Paper  on  “ The  Purchase  of  Railways 
by  the  State,”  will  be  held  on  Thursday  evening 
next,  at  8 o’clock. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mox.  ...Royal  Geographical,  8j.  1.  Mr.  C.  H.  Hill,  “ Boat  Journey 
up  the  River  Wami,  E.  Africa,”  with  Remarks  on 
Zanzibar,  by  Sir  Bartle  Erere.  2.  Major  C.  W.  Wilson, 
“ Surveys  in  Palestine.” 

Wed.  ...SOCIETY  OF  ARTS,  8.  Annual  Genekal  Meeting. 
Geological,  8.  1.  The  Duke  of  Argyll,  “On  Six  Lake- 

basins  in  Argyllshire.”  2.  Prof.  Richard  Owen, 
“ Desciiption  of  the  Skull  of  a Dentigerous  Bird  {Odon- 
topteryx  tuliapicus,  Owen),  from  the  London  Clay  of 
Sheppey.”  3.  Mr.  J.  W.  Hulke,  “ Contribution  to  the 
Anatomy  of  Hypsiluphodon  Foxii,  Huxley.”  4.  Mr. 
James  Geikie,  “ On  the  Glacial  Phenomena  of  the  Long 
Island,  or  OuterHebrides.”  5.  Prof  P.  Martin  Duncan, 
“ On  Eossil  Corals  from  the  Eocene  Formation  of  the 
West  Indies.”  6.  Mr.  R.  Etheridge,  “Note  on  the 
Lignite-deposit  of  Lal-Lal,  Victoria,  Australia.” 

Roj  al  Society  of  Literature,  8J. 

Thors. ..SOCIETY  OF  ARTS,  8.  Special  Meeting.  Adjourned 
discussion  on  Mr.  Galt’s  Paper  on  “The  Pmchase  of 
the  Railways  by  the  State.” 

Antiquaries,  8.J. 

Royal  Society  Club,  6i.  Annual  Meeting. 

Fki SOCIETY  OF  ARTS,  8.  Conversazione  at  the  South 

Kensington  Museum. 

Quekett  Club,  8. 

Sat Royal  Botanic,  3f. 
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AU  com-nmnicatims  for  the  Society  should  be  addressed  to  the  Secretary, 
John-streel,  Adelphi,  London,  W.C. 


AKKOOTCEMENTS  BY  THE  COTTHCIL. 


CONVERSAZIONE. 

The  Society’s  Conversazione  will  be  held  at  the 
South  Kensington  Museum,  this  evening,  Friday, 
27th  June. 


PROCEEDINGS  OF  THE  SOCIETY- 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting,  for  receiving  the 
report  from  the  Council  and  the  Treasurers’  State- 
ment of  Receipts,  Payments,  and  Expenditure 
during  the  past  year,  and  also  for  the  Election 
of  Officers,  was  held,  in  accordance  with  the  Bye- 
laws, on  Wednesday,  the  25th  of  June,  at  four 
p.m.,  Major-General  F.  Eardley-Wilmot,  R.A., 
F.E.S.,  Chau’man  of  the  Council,  in  the  Chau-. 

The  Secretary  having  read  the  notice  convening 
the  meeting,  the  minutes  of  the  last  Annual  General 
Meeting,  and  of  the  subsequent  Special  General 
Meeting,  were  read  and  signed. 

The  CKii-iRMAJsr  then  nominated  Mr.  William 
Botly  and  Mr.  G.  Christian  Mast  as  scrutineers, 
and  declared  the  ballot  open. 

The  Secretary  then  read  the  following 

REPORT. 

Pursuant  to  the  bye-laws  of  the  Society,  the 
Cotmcil  now  lay  before  the  members,  in  General 
Meeting  assembled,  their  Report  of  the  Society’s 
proceedings  during  the  past  year,  together  with  a 
statement  of  the  receipts,  payments  and  expendi- 
ture during  that  period,  and  of  the  assets  and 
liabilities. 

Medals. 

The  Albert  Gold  Medal,  for  distinguished  merit 
in  promoting  Arts,  Manufactures  and  Commerce, 
has  this  year  been  awarded  to  Monsieur  Michel 
Eugene  Chevreul,  the  veteran  Director  of  the 
Gobelins  in  Paris,  for  his  chemical  researches, 
especially  in  reference  to  saponification,  dyeing, 
and  agricidture.  These  researches,  in  their  appli- 
cation to  the  arts  enumerated,  have  exerted  an 


amount  of  influence  on  manufactures  and  indus- 
tries which  can  hardly  be  over-estimated.  Some 
of  his  discoveries,  made  upwards  of  half  a century 
ago,  established  important  leading  principles 
which  still  guide  the  manufacturer  at  the  present 
time.  The  Council  are  glad  to  have  the  oppor 
tunity  of  marking  their  high  sense  of  Mons. 
Chevreul’s  labours. 

On  the  recommendation  of  the  Silk  Supply  Com- 
mittee, the  Society’s  Gold  Medal  has  been  awarded 
to  Dr.  Hiddingh,  of  Stellenbosch,  Cape  of  Good 
Hope,  for  his  sirccessful  exei'tions  in  promoting 
the  cultivation  and  reeling  of  silk  in  that  colony. 

The  Council  have  awarded  the  Society’s  Medal 
to  Mr.  Thomas  Wills,  F.C.S.,  for  his  paper  read  at 
one  of  the  evening  meetings,  entitled,  “ On  some 
Recent  Processes  for  the  manufacture  of  Gas  for 
Illuminating  Purposes.” 

Food  Committee. 

The  labours  of  this  Committee  have  been,  to  a 
large  extent,  merged  in  tlu)se  of  the  Special  Com- 
mittee which  was  appointed  to  aid  H.M.  Com- 
missioners for  the  International  Exhibition  in 
obtaining  a comjilete  representation,  in  the  pre- 
sent year’s  Exhibition,  of  one  of  the  branches  into 
which  the  Food  Section  of  the  Exhibition  is 
divided.  The  Committee,  on  which  the  services  of 
gentlemen  representing  the  various  classes  of 
articles  sought  had  been  happily  secured,  has  held 
many  meetings,  and  their  active  support  has  en- 
abled a highly-satisfactory  display  to  be  got 
together.  The  Council  cannot,  however,  refrain 
from  expressing  their  disappointment  that,  up 
to  the  present  time,  no  process  has  yet  been 
developed  by  means  of  which  meat  can  be  pre- 
served in  a raw  state,  suitable  for  importation  into 
this  country,  from  our  colonies  or  other  places 
where  the  supply  is  large  and  the  price  low.  Sir 
Walter  Trevelyan’s  prize  of  £100  and  the  Society’s 
Gold  Medal  for  this  object  still  remain  unawarded. 

Cotton. 

The  Cotton  Supplv  Association  of  Manchester, 
set  on  foot  during  the  scarcity  of  cotton  arising 
from  the  civil  war  in  the  United  States  of  America, 
having  been  dissolved,  it  was  suggested  to  the 
Council  that,  notwithstanding  that  the  special 
circumstances  under  which  it  was  formed  had 
passed  away,  there  were  still  many  matters  con- 
nected with  the  trade  in  cotton  and  its  supply, 
which  were  worthy  of  consideration  and  attention. 
They  have  therefore  formed  a committee  of  this 
Society,  under  the  title  of  a Cotton  Supply 
Committee,  which  will  be  called  together,  from 
time  to  time,  as  may  be  deemed  desirable,  to  dis- 
cuss and  concert  measures  for  promoting  the 
supply  of  this  important  staple.  Communications 
have  been  entered  into  with  the  principal  members 
of  the  late  Cotton  Supply  Association,  and  the 
Council  have  the  pleasure  of  armouncing  that  the 
proposition  has  been  received  with  favour,  and,  in 
nearly  every  instance,  the  parties  applied  to  have 
joined  the  committee. 

Although  the  supply  of  cotton  from  the  accus- 
tomed sources  continues  abundant,  yet  the  neces- 
sity remains  for  developing  the  culture  in  India  and 
Turkey,  and  for  promoting  it  in  many  new  colonies 
and  countries. 
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Silk. 

The  subject  of  silk,  its  growth  and  manufacture, 
has  this  year  come  specially  under  the  cognisance 
of  the  Society,  a committee  having  been  formed 
under  the  title  of  the  Silk  Supply  Committee,  as 
was  mentioned  in  the  Chairman’s  opening  address. 
The  following  report  gives  a summary  of  its 
labours  : — 

“This  Committee  have  held  several  meetings 
during  the  year,  and  have  been  enabled  to  render 
essential  service  to  her  Majesty’s  Commissioners 
for  the  International  Exhibition. 

“From  time  to  time  the  committee  have  caused  to 
be  inserted  in  the  Journal  interesting  information 
relative  to  the  production  of  silk,  and  calculated 
to  diffuse  useful  knowledge  in  the  colonies.  On 
the  23rd  April  a paper  was  read,  detailing  the  new 
process,  carried  on  by  Mons.  A.  Roland,  of  rearuig 
silk  worms  in  the  open  air,  a method  calculated  to 
eradicate  the  disease  which  has  so  long  endangered 
the  best  races  of  silkworms,  and  based  upon  the 
principle  of  the  survival  of  the  fittest. 

“ Mrs.  Bladen  Neil  having  determined  to  intro- 
duce this  method  into  Australia,  the  committee 
accredited  this  lady  to  leading  cultivators  of  silk- 
worms in  Italy,  and  assisted  her  to  obtain  all 
information  necessary.  Mons.  Roland,  too,  has 
been  induced  to  exhibit  his  new  system  actually  in 
operation  at  the  International  Exhibition  this 
year. 

“The  committee  having  obtained  grain,  and  for- 
warded it  out  to  Australia,  have  received  very 
satisfactory  specimens  of  the  cocoons  grown  there. 
The  sample  of  reproduced  grain  sent  to  the  com- 
mittee had  not  been  so  successful,  owing,  no  doubt, 
to  the  variation  of  the  seasons. 

“ The  committee  have  given  their  attention  to 
the  introduction  of  the  industry  of  silk-reeling  into 
this  country  and  the  Colonies,  and  notice  with 
great  pleasure  the  success  of  Dr.  Hiddingh  at 
Stellenbosch,  Cape  of  Good  Hope.  The  specimens 
of  raw  silk  reeled  at  his  establishment  were  of  a 
very  high  class,  and  ranked  with  ordinary  Italian 
greges,  the  valuation  on  its  arrival  here  being  38s. 
per  pound.*  This  silk  has  been  made  into  sashes, 
which  are  now  exhibited  by  the  Society  at  the 
International  Exhibition,  on  behalf  of  Dr.  Hid- 
dingli.  The  Committee  had  much  pleasure  in 
recommending  that  the  gold  medal  should  be 
given  to  this  gentleman  for  mtroducing  the  cul- 
ture of  silk,  and  especially  the  art  of  reeling  from 
the  cocoons,  into  the  Cape  Colonies. 

‘ ‘ In  consequence  of  the  numerous  applications 
from  various  quarters  for  instructions  in  silk  rear- 
ing, the  committee  recommend  the  pubheation  in 
the  Journal  of  some  articles  entitled,  ‘ Hints  to 
Colonists  upon  the  Cultivation  of  the  Silk-worm, 
which  appeared  in  the  i.ilk  iSupply  Journal,  but 
are  now  out  of  print.” 

Indiak  Committee. 

The  Indian  Committee  have  continued  its  labours 
in  the  past  session,  and  the  Council  have  given  to  it 
increased  support.  Among  the  prominent  topics 
which  have  occupied  the  Committee  has  been 
that  of  trade  with  Central  Asia.  The  Com- 
mittee did  not  restrict  itself  to  the  consideration 


* The  market  for  such  silk  in  this  country  is  unlimited. 


of  any  one  route,  but  advocated  attention  to  all, 
so  as  to  throw  open  the  whole  of  our  long  frontier 
on  the  north,  which  is  closed  to  trade,  except 
by  distant  and  inadequate  outlets.  Having 
brought  together  those  persons  most  competent  as 
authorities  in  the  various  routes,  the  Council  sought 
an  interview  with  His  Grace  the  Duke  of  Argyll, 
H.M.  Secretary  of  State  for  India.  Although 
many  public  bodies  have  addressed  the  India-office, 
the  Council  have  reason  to  believe  that  the  com- 
plete exposition  of  the  whole  subject  made  by  them 
has  materially  assisted  in  its  advancement.  It  is 
particularly  necessary  that  the  obstacles  interposed 
by  Chinese  officials,  or  on  their  behalf,  should  be 
removed. 

A very  important  matter  was  brought  forward 
by  Sir  Arthur  Cotton  relative  to  the  harbours  of 
India,  which  has  not  hitherto  received  adequate 
consideration. 

Another  is  that  of  the  mineral  resources  of  our 
Indian  empire,  and  of  their  development.  On 
this  a paper  was  read  by  Mr.  Blandford,  of  the 
Geological  Survey  of  India,  in  which  a valuable 
contribution  to  om-  knowledge  on  these  points  was 
supplied. 

The  question  of  the  system  ef  architecture  to  be 
adopted  in  India  was  brought  forward  by  Mr.  T. 
Roger  Smith,  and  was  profusely  illustrated  by 
designs  of  the  various  buildings  of  India.  This 
subject  was  to  some  extent  embraced  and  well 
illustrated  in  a very  popular  lecture  by  Captain 
Lyon. 

Mr.  W.  Tayler,  late  Bengal  Civil  Service,  brought 
before  the  conference  a paper  on  the  manufacture 
of  rosaries  in  India,  so  that  a large  amount  of 
useful  and  interesting  information  was  contributed 
upon  a branch  of  industry  unknown  here. 

Mr.  J.  H.  Stocqueler  laid  before  the  meeting  a 
very  comprehensive  paper  showing  the  vast  progress 
which  has  been  made  throughout  our  Indian 
Empire  during  the  last  fourteen  years. 

These  discussions  as  to  progress  in  India  have 
served  to  develope  facts  of  the  highest  importance 
for  the  sanitary  improvement  of  the  native  popu- 
lation, for  the  preservation  of  our  army,  and  also 
for  the  conservation  of  the  life  of  children  born  in 
India  of  European  parents. 

The  Government  of  India  has  taken  up  the 
question  of  sanitary  improvement  in  earnest,  and 
sanitary  commissioners  have  been  appointed  in  the 
several  provinces.  Medical  officers  of  health  have 
also  been  appointed,  and  reports  have  been  made 
on  the  causes  leading  to  fever  and  cholera.  Water 
from  tanks,  wells,  rivers,  and  other  sources  of 
supply,  has  been  analysed  and  reported  upon, 
and  in  the  several  cities,  stations,  and  canton- 
ments, regular  scavengmg  has  been  organised 
and  carried  out.  Calcutta  has  received  an  im- 
proved water  supply,  and  is  in  course  of  being 
sewered  and  drained.  Bombay  is  to  have  its 
water-works  put  m order,  and  the  city  is  to  be 
sewered,  and  the  sewage  applied  to  purposes  of 
agriculture.  Madras  is  also  to  have  an  improved 
supply  of  water  and  sewerage.  At  this  place  an 
experimental  sewage-farm  has  been  in  successful 
operation  for  some  time.  Sanitary  improvements 
are,  in  fact,  under  consideration  for  the  whole  of 
of  British  India. 

These  Indian  conferences,  while  of  practical 
value,  have  not  been  without  general  interest,  and 
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have  occasionally  been  largely  attended  by 
members. 

The  Council  have  given  accommodation,  in  the 

I great  room,  for  the  meetings  of  the  East  India 
Association  as  in  a former  year. 

Musical  Committee. 

This  Committee  have,  as  has  been  stated  in  previous 
reports,  and  in  the  Chairman’s  address,  received  a 
very  large  amount  of  support  in  the  way  of  scholar- 
ships promised  for  the  establishment  of  a National 
Training  School  for  Music.  The  Council  of  the 
Eoyal  Albert  Hall  have  promised  the  use  of  two  of 
their  smaller  theatres,  and  other  rooms,  for  the  ac- 
commodation of  students ; and  the  Committee  are  of 
opinion  that  the  time  has  now  arrived  when  the 
establishment  of  a National  Training  School  for 
Music  on  an  independent  basis  maybe  accomplished, 
and  that  for  this  purpose  steps  should  be  taken  for 
erecting  a building  to  be  connected  with  the  Albert 
Hall,  suitable  for  the  school.  This  proposition,  with 
plans,  and  other  details  which  have  been  ordered 
to  be  prepared,  will,  at  a later  date,  come  before 
the  Council  for  their  consideration. 

Colonies. 

The  attention  of  the  Council  has  been  assiduously 
directed  to  the  development  of  the  various  re- 
sources of  our  own  empire,  as  has  been  stated  in  re- 
ference to  India  and  Africa,  and  to  which  the  pro- 
^ ceedings  of  the  Silk  Supply  and  Cotton  Supply 
[ and  Food  Committees  chiefly  relate. 

The  rapid  extension  of  steam  communication,  and 
^ of  our  trade  with  West  Africa,  as  well  as  the  in- 
crease of  relations  with  East  Africa,  have  tended 
to  call  attention  to  our  colonies  and  comiherce  on 
' those  coasts.  A very  valuable  paper  on  the 
: Western  Colonies  was  read  by  his  Excellency 

1 Pope  Hennessy,  late  Governor  of  the  Gold  Coast, 
and  this,  in  connexion  with  political  events,  has 
I brought  the  subject  more  prominently  forward. 

- It  may  be  desirable  in  the  next  session  to  take  more 
l|  active  measures  by  the  institution  of  an  African 
I'  Committee.  There  are  now  many  African  mer- 
1 chants  residing  in  this  country,  as  was  seen  on  the 
I ! occasion  of  Mr.  Hennessey’s  paper. 

With  respect  to  some  of  our  colonies,  Jamaica, 
f Trinidad,  and  Singapore  are  to  have  improved 
’ water  supplies  and  sewerage.  A new  impounding 
(I  reservoir,  capable  of  storing  74  millions  of  gallons 
of  water,  has  recently  been  constructed  at  Hong- 
!:  Kong,  at  an  elevation  of  500  feet  above  the  sea,  for 

!|[  the  supply  of  the  town  and  port  of  Victoria,  and 
1 , this  volume  is  to  be  largely  increased,  so  that  it 
f j may  furnish  sufficient  water  for  the  population  of 
about  100,00  inhabitants. 

Melbourne  and  Sidney,  in  Australia,  are  to  be 
! sewered,  so  that  it  will  be  seen  that  means  of 
[ health  and  comfort  are  being  considered,  not  only 
at  home,  but  also  abroad. 

The  example  set  by  England  and  her  de- 
pendencies  is  being  followed  by  other  nations. 

! Berlin,  Vienna,  Pesth,  Odessa,  and  St.  Petersburgh, 
are  to  be  sewered.  Main  sewers  are  nearly  com- 
pleted on  the  Engbsh  plan  in  Erankfort-on-the- 
Main. 

I The  Northern  States  of  America  have  sent  over 
I to  England,  as  Chief  Sanitary  Commissioner,  Dr. 
j Verdi,  of  Washington,  to  examine  into  our  sani-  : 
( tary  laws,  regulations,  and  various  works  calculated 
to  improve  the  public  health.  | : 


Eiee  Committee. 

The  numerous  and  extensive  fires  which  have 
taken  place  in  the  metropolis  during  the  last  few 
years,  as  well  as  the  disastrous  conflagrations  which 
have  occurred  in  Chicago  and  Boston,  have  induced 
the  Coimcil  to  turn  their  attention  to  what  are  the 
means  available  to  prevent  the  spread  of  such 
catastrophes.  A Committee  has  been  appointed, 
and  very  valuable  evidence  has  been  given 
before  it  by  gentlemen  of  great  experience  in 
such  matters.  The  evidence  has  been  published 
from  time  to  time  in  the  Journal,  and  its  perusal 
is  strongly  recommended  to  the  members.  It  would 
appear  that  the  great  defect  at  the  present  time  is 
the  want  of  a constant  supply  of  water ; the  mains  are 
not  constantly  charged,  and  being  under  the  control 
of  seven  separate  companies,  there  is  no  means  of 
bringing  the  whole  supply,  if  needed,  to  one  spot, 
the  mains  of  each  separate  company  having  no 
connection  with  each  other. 

The  evidence  taken  by  the  Committee  reveals  a 
large  amount  of  accruing  waste — a waste  of  water 
equivalent  to  the  supply  of  between  two  and  three 
millions  of  additional  population ; whilst  for  many 
purposes  there  is  a great  want  of  water,  and  also 
from  the  multiplied  establishment  charges  of  the 
sectional  trading  companies,  a waste  of  money, 
which,  if  capitalised,  would  suffice  to  defray  the  ex- 
penses of  the  public  works  required  for  putting  the 
metropolis  in  such  a state  of  security  against  fire  as 
would  occasion  a large  saving  of  life  as  well  as  of 
property.  Great  opposition  is  made  to  the  intro- 
duction of  the  system  of  constant  supply  required 
for  sanitary  purposes,  and  the  opposition  is  made 
on  the  score  of  the  expenses  required  for  the 
change  of  the  house-service  pipes.  The  evidence 
ttiken  by  the  Committee  shows  that  the  economies 
practicable  under  unity  of  administration  will  fully 
suffice  to  defray  all  proper  expenses  of  the  private 
as  well  as  the  public  works  required  for  the  change. 
Under  the  present  system  it  would  appear  that  there 
is  a great  waste  of  water ; one-half  of  the  water 
pumped  for  the  supply  of  the  metropolis  is  allowed 
to  run  away  unused.  By  the  evidence  it  appears 
that  the  case  for  such  a measure,  especially  for  fire 
prevention,  is  advanced  more  fully  and  completely 
than  by  any  of  the  numerous  preceding  inquiries. 
It  is  proved  that,  under  proper  arrangements, 
water  may  be  brought  to  bear  for  the  extinction 
of  fires  in  one  or  two  minutes,  or  in  a fifth  of  the 
quickest  time  at  which  it  is  now  obtained.  The 
sustained  attention  will  be  paid  to  this  question, 
which  its  magnitude  and  urgency  demands. 

The  Committee  have  not  yet  completed  their 
labours.  If  reappointed,  and  the  investigation 
continues,  it  is  hoped  that  some  practical  measures 
may  be  devised  for  remedying  the  evils  of  the 
present  system. 

Traction  Experiments. 

The  increasing  use  of  asphalte  and  other  im- 
proved methods  of  paving  has  induced  the  Council 
to  undertake,  mider  the  supervision  of  a com- 
mittee, experiments  on  traction  over  various  de- 
scriptions of  paving.  These  experiments  have  been 
delayed,  first,  from  the  necessity  of  a suitable 
dynamometer  being  constructed,  and  next,  by  the 
illness  of  Mr.  C.  E.  Amos,  who  had  kindly  under- 
taken the  management  of  the  trials.  T’ne  dyna- 
mometer specially  devised  by  Mr.  Amos,  and 
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constructed  under  his  superintendence,  is  now 
complete,  satisfactory  trial  of  it  has  been  made, 
and  Mr.  Amos  writes  that  he  will  be  prepared, 
early  next  month,  to  carry  out  the  wishes  of  the 
committee. 

Memoeial  Win-dow  IN'  St.  Paul’s. 

A design  for  this  window,  commemorative  of  the 
public  thanksgiving  in  St.  Paul’s  for  the  recovery 
of  his  Royal  Highness  the  Prince  of  Wales,  the 
President  of  the  Society,  has  been  prejiared,  which 
her  Majesty  the  Queen  and  the  Prince  of  Wales 
have  been  graciously  pleased  to  approve.  The 
Council  are  in  communication  on  the  subject  with 
the  Dean  and  Chapter  of  St.  Paul’s. 

Channel  Passage. 

The  Council  are  glad  to  observe  that  this  sub- 
ject, to  which  in  the  two  previous  reports  they 
devoted  considerable  attention,  and  on  which  two 
successive  Committees  have  reported,  seems  attract- 
ing attention,  and  is  in  a fair  way  of  being  brouglit 
to  the  test  of  practical  improvement.  Colonel 
Strange,  in  an  able  paper  which  led  to  a discussion 
of  three  nights,  reviewed  carefully  the  several 
schemes  now  before  the  public  for  this  end,  Mr. 
Bessemer’s  balanced  saloon  ship,  Mr.  Mackie’s,  and 
Captain  Dicey’s.  Of  these,  the  first  is  in  the  course 
of  actual  construction,  and  a few  months  will  bring 
the  experiment  to  a practical  test.  Whether 
this,  or  either  of  the  other  ships,  if  built,  will  suc- 
ceed in  its  special  aim,  that  of  j)reventmg  sea- 
sickness, this  much  it  is  admitted  will  be  gained — 
larger  vessels  and  increased  accommodation. 

Examinations. 

The  general  examinations  have  this  year  been 
conducted  as  usual ; the  results  h.ave  been  published 
in  the  Journal,  and  full  particulars  will  be  found  in 
the  report  of  Mr.  Critchett,  the  educational  officer, 
to  be  read  to  the  Conference  of  Institutions  on 
Priday  next. 

The  Council  desire  to  draw  special  attention  to 
the  Technological  Examinations,  which  they  have 
this  year  put  into  practical  operation.  The 
members  ivill  recollect  that  the  scheme  was  in- 
augurated at  a meeting  held  in  the  Society’s  rooms 
in  July  last,  under  the  presidency  of  H.E.H.  Prince' 
Arthm’.  The  object  of  these  examinations  is  to 
test  the  practical  skill  of  the  workman  in  his 
craft,  and  by  requiring,  as  a preliminary,  that 
ho  sh.all  have  shown  some  acquaintance  with 
the  elements  of  the  branches  of  science  spe- 
cially connected  with  his  trade,  to  give  a 
stimulus  to  inqjrovenient,  and  enable  him  to  meet 
the  severe  competition  of  liis  Continental  rivals 
with  greater  chances  of  success.  A commencement 
has  been  made  this  year  in  the  trades  of  cotton, 
paper,  steel,  carriage-building,  and  silk  ; and  if 
but  few  candidates  have  presented  themselves,  the 
Council  feel  no  discouragement,  and  are  quite 
satisfied  with  tlieir  progress  so  far.  They  con- 
fidently look  forward  to  a gradual  increase  when 
the  .scheme  is  more  widely  known  than  at  present. 
The  Council  have  received  great  assistance,  in  the 
drawing  up  of  the  examination-papers,  from  gentle- 
men connected  with  the  various  trades,  and  they 
desire  to  record  their  grateful  sense  of  the  help 
which  has  thus  been  otforded  them,  in  taking  the 
first  step  in  this  important  experiment.  The 


Council  have  sought  to  interest  the  City  Com- 
panies in  this  direction,  and  they  are  happy  to 
state  that  the  Companies  generally  are  favourable 
to  the  movement,  and  some  of  them  have  liberally 
rendered  material  aid  to  the  Society  by  prizes  and 
otherwise  in  carrying  it  into  operation. 

Her  Majesty’s  Commissioners  for  the  Exhibition 
of  _ 1851  are  prepared  to  render  aid,  and  offer  as 
jirizes  to  successful  candidates  three  studentships 
of  £50  each,  to  be  awai’ded  to  persons  who  dis- 
tinguish themselves  in  the  subjects  of  steel, 
carriages,  and  silk  respectively,  those  being  special 
objects  of  exhibition  in  the  present  year,  and 
this  course  it  is  understood  they  will  be  prepared 
to  follow  in  future  years  with  respect  to  the  special 
subjects  of  exhibition. 

’J'he  results  of  these  examinations  will  be  pub- 
lished as  soon  as  complete. 

School  Deill. 

Since  the  last  Annual  General  Meeting,  a review 
of  4,000  boys  from  the  various  District  and  other 
schools  took  place  with  marked  success  under  the 
direction  of  the  Council  in  the  Royal  Horticultural 
Gardens,  before  their  Royal  Highness  the  Prince 
and  Princess  of  Wales,  the  boys  having  been  first 
inspected  in  Hyde-park  by  His  Serene  Plighness 
Piince  Edward  Saxe-Weimar.  Banners  were 
awarded  to  the  schools  which  had  acquitted 
themselves  best,  and  these  were  delivered  to  the 
successful  schools  by  His  Royal  Highness  the 
Prince  of  Wales,  in  the  Royal  Albert  Hall,  after 
which  a selection  of  music  was  performed  by  the 
united  bands  of  the  schools.  The  importance 
of  these  displays  now  for  three  years  held 
under  the  organisation  of  the  Society,  has 
induced  the  Council  to  bring  the  matter  before 
Her  Majesty’s  Government,  in  the  hope  that 
they  may  be  made  national,  and  they  believe 
that  the  time  has  come  when  they  may  and 
ought  to  be  taken  up  by  the  authorities,  and 
that  such  gatherings  should  be  organised,  not 
merely  in  London,  but  in  various  centres  through- 
out the  United  Kingdom.  The  Council  have  shown 
what  can  be  done,  and  they  think  that  the  nation 
should  now  take  up  the  work.  Drill  must  not 
be  looked  upon  simp>ly  in  a military  point  of  view,  ; 
for  though  no  doubt  the  army  would  gain  largely 
in  the  matter  of  healthy  trained  recruits,  fitted  by 
their  education  at  once  to  take  the  place  of  petty 
officers,  there  is  the  testimony  of  our  leading 
engineers  and  employers  of  labom-,  that  this 
union  of  physical  and  mental  training  contributes 
largely  to  supply  a very  superior  class  of  handi- 
craftsmen, and  adds  materially  to  their  productive 
liowers  in  their  various  industiies.  These  reviews 
are  not  solely  of  unproductive  display.  It  is 
proved  that  they  are  of  real  value  in  stimulating 
competition,  and  in  testing  the  results  of  the  ex- 
penditure on  physical  training.  The  expenses  of 
these  trials,  authorities  agree,  ought  to  be  charged 
on  the  local  rates,  since  by  them  a race  of  boys  is 
trained  up  more  suited  for  militai-y  service,  and  I 
therefore  less  likely  to  cost  the  country  large  sums  1 
for  their  after  training.  It  is  now  allowed  that  it 
is  economical  to  defray  the  expenses  of  special 
training  for  the  naval  service,  and  it  is  submitted 
that  it  is  also  economical  to  incur  proper  expenses 
of  efficient  training  for  the  military  service.  The 
Council  will  not  fail  to  urge  these  views  on  the 
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Secretary  for  War,  and  they  trust  they  may 
ultimately  he  successful. 

International  Exhibition  Reports. 

The  Council  have  this  year  repeated  the  action 
they  took  last  year,  in  reference  to  reports  on  the 
different  sections  of  the  Exhibition.  Last  year, 
however,  the  reports  were  not  undertaken  till  after 
the  Exhibition  had  closed,  and  their  usefidness 
was,  from  this  cause,  materially  diminished.  This 
year,  it  was  determined  to  bring  them  out  at  an 
early  period,  so  as  to  be  available  by  the  public 
while  the  Exhibition  is  going  on.  The  reports 
are  now  in  the  course  of  publication  in  the 
Society’s  Journal.  It  is  intended  to  publish  them 
in  a collective  form,  and  arrangements  have  been 
made  for  their  sale  in  the  Exhibition  building. 

Improveb  Cabs. 

The  particulars  and  conditions  with  reference  to 
the  large  prizes  offered  by  the  Society  have  already 
appeared  in  the  J ournal.  The  response  made  shows 
thirteen  competitors  sent  in  to  the  International 
Exhibition  at  South  Kensington.  A committee  of 
judges  to  award  the  pilzes  has  been  formed,  con- 
sisting of  Major-General  Eardley-Wilmot,  Chau’- 
man ; the  Duke  of  Beaufort,  Lord  Arthur  Somerset, 
Lord  Alfred  Churchill,  Captain  Candy,  Col. 
Henderson,  Mr.  A.  Cassels,  and  Mr.  Cole.  The 
Committee  have  secured  the  assistance  of  practical 
coach-builders,  as  well  as  of  a cab  proprietor  and 
driver  not  interested  in  the  competition,  who  as 
experts  will  afford  valuable  information  on  technical 
points  to  guide  them  in  their  decision.  The  Com- 
mittee have  commenced  their  labours,  and  propose 
the  following  course  of  proceedings,  viz.,  that  the 
cabs  shoidd  be  tried  in  competition  in  their  various 
features  and  in  motion,  in  the  West  Annexe  of  the 
Exhibition  on  Friday  next,  the  27th  of  June.  On 
a future  day  after  this  trial  the  cabs  will  go  in  pro- 
cession to  the  City  and  back  ; they  will  then  be 
exhibited  in  Palace-yard,  and  evidence  of  their 
merits  and  defects  will  be  taken  publicly  at  the 
House  of  the  Society. 

Steel  in  the  International  Exhibition. 

It  will  be  remembered  that  the  Council  have  this 
year  offered  the  Society’s  Gold  Medal  for  the  best 
specimens  of  steel  shown  in  the  Exhibition.  The 
particulars  and  conditions  have  already  appeared 
in  the  Journal.  The  Council  have  formed  a com- 
mittee of  judges  to  examine  and  report  on  the 
specimens,  and  for  this  purpose  sought  the  assist- 
ance of  the  Institution  of  Civil  Engineers,  the  Iron 
and  Steel  Institute,  the  Institution  of  Mechanical 
Engineers,  and  the  Chemical  Society,  each  of  whom 
has  nominated  one  of  its  members  to  serve  on  this 
committee,  which  is  thus  constituted : — General 
Eardley-Wilmot,  E. A.,  F.E.S.,  Chairman  ; James 
Nasmyth,  F.E.S.  ; together  with  Mr.  Berkeley, 
nominated  by  the  Institution  of  Civil  Engineers  ; 
Mr.  F.  J.  Bramwell,  F.E.S. , by  the  Institution  of 
Mechanical  Engineers;  Mr.  F.  A.  Abel,  F.E.S., 
by  the  Chemical  Society ; and  Mr.  J.  Lowthian 
Bell,  by  the  Iron  and  Steel  Institute. 

Economical  Consumption  oe  Fuel. 

These  prizes,  which  are  placed  at  the  disposal  of 
the  Council  thr'^ugh  the  agency  of  Sir  William 
Bodkin,  by  a friend  of  his  who  does  not  wish  his 


name  to  appear,  are  offered  under  the  direction  of 
a Committee  as  follows  : — • 

1.  For  a new  and  improved  system  of  grate 
suitable  to  to  existing  chimneys  as  generally  con- 
structed, which  shall,  with  the  least  amount  of 
coal,  answer  best  for  warming  and  ventilating  a 
room, — The  Society's  Gold  Medal  and  Fifty  Pomids. 

2.  For  a new  and  improved  system  of  grate,  suit- 
able to  existing  chimneys  as  generally  constructed, 
which  shall,  with  the  least  amount  of  coal,  best 
answer  for  cooking  food,  combined  with  warming 
and  ventilating  the  room. — 2'h.e  Society  s Gold  Medal 
and  Fif'.y  Pounds. 

3.  For  the  best  new  and  improved  system  of 
aj)paratus  which  shall,  by  means  of  gas,  most 
efficiently  and  economically  warm  and  ventilate 
a room. — d he  /Society’s  Gold  Medal  and  Fifty 
Pounds. 

4.  For  the  best  new  and  improved  system  of 
apparatus  which  shall,  by  means  of  gas,  be  best 
adapted  for  cooking,  combined  with  warming  and 
ventilating  the  room. — The  Society’s  Gold  Medal  and 
and  Fifty  I^ounds. 

5.  For  any  new  and  improved  system  or 
ai-rangement  not  included  in  the  foregoing, 
which  shall  efficiently  and  economically  meet 
domestic  requirements. — The  Society’s  Gold  Medal 
and  Fifty  Pounds. 

Although  the  place  to  which  the  competing 
articles  are  to  be  delivered,  and  where  they  are  to 
be  tested  previously  to  their  display  at  the  In- 
ternational exhibition  is  not  yet  finally  determined, 
it  may  be  stated  that  her  Majesty’s  Commissioners 
for  the  Exhibition  have  jilaced  at  the  disposal  of 
the  Society  a site  on  which  temporary  buildings 
may  be  erected  for  the  purpose  of  reception  and 
testing,  and  it  is  probable  that  some  erections 
may  be  made  on  their  site  by  exhibitors  of  build- 
ing materials,  which  will  be  placed  at  the  disposal 
of  the  Society  for  this  purpose  free  of  expense. 

Prizes  eor  Thriet. 

Sir  Joseph  Whitwoi'th  has  offered  p>rizes  of 
the  value  of  one  hundred  pounds,  to  be  awarded 
by  the  Society  of  Arts,  for  the  best  Essays  on 
on  the  “Advantages  that  wordd  be  likely  to  arise  if 
railway  companies  and  limited  companies  gene- 
rally were  each  to  establish  a savings-bank  for  the 
worldng  classes  in  their  employ.’’  With  this  offer 
he  has  transmitted  the  following  observations : — . 

1.  Is  not  a good  rate  of  interest,  with  perfect 
security,  more  likely  to  promote  the  habit  of 
saving  than  any  other  plan  that  can  be  devised  ? 

2.  >Sir  Joseph  Whitworth  suggests  that  the 
interest  to  be  paid  on  the  deposits  should  be  the 
same  as  the  dividend,  with  a guarantee  that  it 
shall  not  be  less  than  4 per  cent. 

3.  By  jjaying  the  same  rate  of  interest  as  the 
dividend  earned,  there  is  a bond  of  union  estab- 
lished between  labour  and  capital. 

4.  An  Act  of  Parliament  might  make  the  depo- 
sits of  the  industrial  classes  the  first  charge  on  the 
estate. 

o.  The  proprietor  of  a private  establishment, 
whose  profits  are  not  made  known,  might  under- 
talcc  to  pay,  say  7 or  8 per  cent,  when  the  profits 
reached  that  amount  or  more,  the  proprietor  giving 
an  undertaking  to  pay  not  less  than  4 per  cent. 

6.  In  the  case  of  Agrierdture,  each  countj^  might 
have  its  savuigs  bank  for  the  savings  of  both  men 
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and  women  in  the  said  county,  and  the  interest  to 
be  paid  might  be  6 or  7 per  cent. 

7.  To  do  this  there  might  be  a rate  collected 
along  with  the  poor-rate,  to  be  called  the  interest 
or  industrial  rate. 

8.  As  this  rate  increased,  no  doubt  the  poor-rate 
would  dimmish,  and  if  the  habit  of  saving  became 
general  among  the  labouring  classes,  there  would 
probably  be  great  gain  to  the  property-owning 
classes,  considering  the  great  variety  of  ways  in 
which  they  have  now  to  contribute  for  the  support 
of  the  unfortxmate  who  now  make  no  provision  for 
themselves. 

9.  In  order  to  realise  what  might  be  the  pro- 
bable saving  to  those  who  encourage  the  savings- 
banks  thus  suggested.  Sir  J oseph  Whitworth  points 
to  the  list  of  charities,  also  institutions,  such  as  in- 
firmaries, hospitals,  rmion-houses,  prisons,  police, 
&c.,  &c. 

10.  In  any  establishment,  if  only  one-thii-d  of 
those  employed  deposited  savings,  they  would 
have  immense  influence  over  the  other  two-thirds 
of  their  fellow-workmen. 

11.  Men  who  spend  all  their  earnings  are  gene- 
rally reckless,  and  become  the  dupes  of  agitators  ; 
but  the  man  who  has  put  by  some  of  his  earnings 
will  be  likely  to  exercise  forethought,  and  will 
not  be  led  away  by  others. 

12.  In  South  Wales  is  it  likely  there  would  have 
been  the  late  turn-out,  if  the  different  establish- 
ments had  each  had  such  a savings  bank  as  that 
proposed  ? 

13.  In  the  case  of  a man  or  woman  falling  into 
distress  from  causes  beyond  their  control,  what 
better  proof  could  be  given  that  they  were  de- 
serving of  sympathy  and  assistance  from  their 
friends,  than  the  fact  that  they  had  put  by  savings  ; 
at  a time  when  they  were  able  to  do  so.  The  rule 
of  action  should  be  to  do  as  little  as  possible  for 
those  who  do  as  little  as  possible  for  themselves. 

14.  Some  of  the  points  to  be  considered  by  the 
essayists  will  be  the  amount  to  which  the  savings 
shall  be  limited,  and  when  the  depositor  wishes  to 
withdraw  the  whole  or  any  part  of  the  sum  de- 
posited what  notice  shall  be  given. 

15.  The  co-operative  system  is  no  doubt  effect- 
ing much  good,  but  if  the  system  here  sketched 
out  were  adopted,  the  greatest  good,  in  the  shortest 
time  possible,  might  be  effected. 

The  principal  subjects  which  the  essayists  should 
consider  are  the  preceding. 

The  Council  have  accepted  this  offer,  and  ap- 
pointed a Committee,  consisting  of  Earl  Fortescue, 
Mr.  G.  C.  T.  Bartley,  and  Mr.  H.  Cole,  to  arrange 
the  details  for  obtaining  the  essays. 

Buckle  Prizes. 

Mr.  Buckle,  as  the  Society  already  knows  by 
announcements  in  this  Journal,  has  placed  in  the 
hands  of  the  Society  the  sum  of  £100,  to  be 
awarded  to  the  head  teacher  of  any  school,  con- 
ducted on  the  half-time  jirincijile  of  mixed  physical, 
industrial,  and  mental  training,  who  shall  have 
effectually  achieved  the  best  rcsidts  in  the  least  time 
at  the  smallest  cost  per  head  for  the  teaching 
power. 

This  prize  tends  to  determine  a standard  of 
efficiency  and  economy  in  elementary,  mental,  and 
physical  training,  of  the  highest  national  import- 
ance. 


A committee  has  this  matter  in  charge,  and  is 
now  engaged  in  collecting  information  and  statistics 
with  a view  of  testing  the  efficiency  of  those  schools, 
and  enabling  them  to  award  the  prize  offered. 

Hall-marking  of  Jewellery. 

It  having  been  brought  to  the  knowledge  of  the 
Council  that  what  is  termed  “ Hall-marking”  of 
j ewellery  and  articles  of  gold  and  silver,  is  inade- 
quate to  secure  to  the  public  that  protection  in 
the  quality  of  the  materials  for  which  it  is  intended, 
they  have  accepted  the  offer  of  one  of  the  members, 
Mr.  Streeter,  to  place  £25  at  their  disposal,  to  be 
awarded  as  a prize  for  an  essay  treating  on  this 
subject,  with  suggestions  for  an  improved  system. 
The  particulars  and  conditions  of  the  competition 
will  shortly  be  published. 

Premium  List. 

The  Council  have  this  year  issued  a list  of  sub- 
jects for  which  they  offer  premiums,  including, 
amongst  many  others,  premiums  for  moulds  for 
metal  casting,  methods  of  coating  vessels,  appli- 
cations of  a vacuum,  elastic  tubing  for  gas,  com- 
position for  printing  rollers,  chemical  balance, 
incombustible  wick,  marble  carving,  utilisation  of 
waste  coal,  coal  working  machinery,  lighting  coal 
mines,  tunnelling  machinery,  freezing  machinery, 
etching  and  ornamenting  iron,  application  of 
printing  to  etching  on  glass,  varnish  for  iron  wire, 
galvanic  elements,  electric  condenser,  pocket  gal- 
vanometer, preventing  potato  disease,  new  edible 
roots,  hydraulic  engines,  unsinkable  ships,  diving 
apparatus,  electric  weaving,  new  gases  or  oils, 
traction  power  for  mines,  telegraphing  through 
uninsulated  wii’es,  importation  of  silk  cocoons, 

I producing  surface  blocks,  storing  explosives, 

' storing  petroleum,  &c.,  and  preparation  of  peat 
for  fuel. 

Copies  of  this  list  have  been  widely  circulated, 
and  it  is  hoped  that  the  suggestions  which  such  a 
list  affords,  may  lead  to  improvements  in  the  arts 
and  manufactures  of  the  country. 

Finance. 

The  Council  append  to  this  their  report  the  ac- 
counts of  the  Society,  duly  certified  by  the  audi- 
tors, showing  the  receipts  and  payments  during 
the  year,  and  including  a detailed  statement  of  the 
liabilities  and  assets  of  the  Society.  It  will  be 
observed  that  the  item  for  rent,  rates,  and  taxes  is 
unusually  large,  but  this  arises  from  a three  years’ 
accumulation  of  rates,  which  have  accrued  whilst 
the  Society  was  disputing  its  liabilities  to  the 
parish  on  this  account,  having  been  exempt  for 
the  last  thirty  years.  An  appeal  against  this 
charge  was  lodged,  but  the  Society,  under  the 
advice  of  eminent  counsel,  abandoned  it,  though 
from  the  passing  of  the  Act  exempting  literary  and 
scientific  societies  from  rates  down  to  the  present 
time  the  Society  was  considered  to  be  and  treated  as 
exempt.  A legacy  of  £500  from  Mr.  Thomas 
Howard  has  been  invested  during  the  year,  as  well 
as  upwards  of  £200  received  for  the  Endowment 
Fund.  The  Comicil  trust  that  this  beginning  of 
such  a fund  will  ultimately  lead  to  the  growth  of 
a large  amount. 

Professor  Tennant  had  much  pleasure  in  moving  the 
adoption  of  the  report,  V'hich  vas  seconded  hy  Mr. 

Wm.  Smith,  C.E. 
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Mr.  E.  Chadwick,  C.B.,  as  a member  of  the  Council 
said  he  wished  to  offer  some  explanations  on  one  point 
which  had  not  been  noticed  in  the  report  of  the  Council, 
probablj'  because  no  action  had  taken  place  upon  it 
during  the  session,  namely,  the  question  of  the  pur- 
chase of  the  ocean  telegraphs.  He  might  state  that  no 
action  was  taken  upon  it  because  there  was  every 
right  on  the  part  of  the  mercantile  community  and 
the  Council  to  expect  that  action  would  be  taken 
upon  it  by  the  Government.  The  principles  of  the 
measure  were  clearly  demonstrated ; they  were  the 
same  as  those  for  the  purchase  of  the  inland  tele- 
graphs, which  had  been  triumphantly  demonstrated  in 
practice,  and  would  conduce  to  even  greater  profit,  in 
the  way  of  reduced  rates  to  the  public,  together  with 
as  good  or  even  better  surplus  revenue  to  the  State. 
The  reasonings  of  the  “how  not  to  do  it  ” folk  had  been 
answered.  The  pretext  that  there  was  a difficulty  with 
the  foreign  governments  was  answered  by  the  fact  that 
the  foreign  governments  had  themselves  adopted  the 
principles  they  advocated,  and  are  now  all  in  favour  of  low 
charges,  and  opposed  to  a system  which  imposes  high  rates 
upon  them  as  well  as  upon  ourselves,  when  they  have 
to  be  passed  through  the  British  dominions.  It  is, 
indeed,  an  illusion  to  talk  of  the  interests  of  foreign 
governments  as  respects  the  capital  or  the  rights  of  the 
shareholders,  for  the  fact  is  that  the  capital  is,  and  has 
always  been,  wholly  British.  The  foreign  capital  is  of  the 
most  ti'ivial  amount ; not  at  all,  probably,  the  proportion 
in  which  capital  is  invested  in  British  funds.  It  may  be 
confidently  averred  that  within  a month  after  the  pass- 
ing of  an  Act  the  ocean  cables  might  be  taken  pos- 
session of  by  the  post-office ; they  might  be  put  in  relation 
with  the  inland  telegraphs,  and  a process  of  reducing 
the  rates  to  an  extent  the  companies  cannot  do  might 
have  been  in  operation,  with  the  advantages  to  com- 
merce to  which  a hundred  mercantile  firms  have 
testified  to  the  Society.  The  case  is  so  clear,  as  demon- 
strated in  practice,  as  to  warrant  the  confident  expecta- 
tion that  the  measure  would  be  early  brought  forward, 
and,  he  submitted,  we  were  justified  in  relying  upon 
the  action  of  the  government,  especially  as  the  eco- 
nomical principles  were  essentially  the  same  as  those 
propounded  by  Mr.  Monsell  in  respect  to  the  purchase 
of  the  Irish  railways  by  the  Government.  He  chal- 
lenged the  maintenance  of  any  substantial  distinction 
in  principle  between  the  two  measures.  Mean- 
while the  companies  had  got  a start  upon  the 
railway  companies,  and  were  making  amalgamations 
for  their  own  profit,  which,  with  due  vigilance,  would 
have  been  made  for  the  profit  of  the  public.  It  is 
confidently  anticipated  that  telegraphic  communication 
by  the  ocean  lines,  which  is  even  of  more  commercial 
importance  than  internal  telegraphic  communication,  as 
saving  time  and  expediting  transactions,  not  by  hours 
and  days,  but  by  weeks  and  months,  must  necessarily  be 
put  upon  a public  footing,  since  all  delay  was  at  great 
public  expense.  The  Council  would  be  glad  to  be  saved 
further  labour  in  the  agitation  of  this  question,  but  it 
appears  that  this  might  not  he,  and  that  they  would  have 
to  ask  further  support  during  the  next  session.  For  the  pre- 
sent is  was  only  possible  to  draw  attention  to  the  matter. 

Mr.  Botly  congratulated  the  Society  on  the  variety 
of  topics  and  amount  of  work  undertaken  by  it, 
as  detailed  in  the  report  they  had  just  heard  read;  hut 
he  would  especially  refer  to  the  great  progress  now 
making  in  our  colonies.  It  was  a gratifying  feature  in 
the  accounts  to  find  the  Society’s  assets  increasing. 
Whilst  drawing  attention  to  the  increased  number  of 
the  members,  he  strongly  urged  upon  them  the  import- 
ance of  each  doing  his  best  among  his  friends  to  induce 
them  to  join  the  Society.  It  was  thus  in  their  power  to 
promote  largely  the  influences  and  means  of  the  Society 
for  good. 

Mr.  Saywell  thought  that  among  the  assets  of  the 
Society  account  should  not  be  taken  of  uncollected  sub- 


scriptions. He  did  not  consider  that  these  were  properly 
assets  of  the  Society.  He  advocated  a second  conver- 
sazione, in  addition  to  the  one  already  arranged,  as  well 
as  a return  to  the  annual  dinner. 

Mr.  W.  Smith  did  not  agree  with  Mr.  Saywell  in  his 
objection  about  assets.  He  considered  that  uncollected 
subscriptions  were  most  properly  included  in  that  term. 
He,  however,  agreed  with  him  as  to  a second  con- 
versazione, believing  that  the  money  spent  upon  such 
gatherings  was  well  laid  out. 

Mr.  R.  Dawbarn,  as  he  was  connected  with  commercial 
matters,  considered  the  uncollected  subscriptions  now 
must  properly  come  in  as  assets.  He  approved  a second 
conversazione. 

Mr.  Hale  considered  the  item  of  assets  was  most 
properly  inserted  in  the  accoun'ts,  and  he  thought  public 
meetings  of  the  members,  in  social  gatherings  like  the 
conversazione  and  dinner,  most  important,  as  extending 
the  influence  of  the  Society. 

Professor  Tennant  referred  to  the  bygone  times  when 
he  joined  the  Society,  an  effort  being  then  made  to  get 
a few  additional  members  to  save  the  Society  from  dis- 
solution. 


Mr.  Muir  thought  that  the  influence  of  the  Prince  Con- 
sort as  president  of  the  Society  had  given  a great  impulse 
to  education,  which  he  thought  had  been  somewhat  ne- 
glected since  his  Royal  Highness’s  death.  The  Journal 
of  the  Society  he  thought  might  be  made  a great  edu- 
cational organ,  and  he  advocated  its  being  sold  at  alow 
price  so  as  to  bring  it  within  the  reach  of  the  mechanics. 
It  should  compete  with  the  cheap  weekly  trash  now  so 
abundant. 

Mr.  "W.  Smith  did  not  think  the  Society  of  Arts  was 
the  proper  bodj"  to  take  up  this  matter,  as  advocated  by 
Mr.  Muir;  it  was  rather  the  duty  of  the  Society  of  Fore- 
men Engineers. 


The  Chairman  said  that  the  Society’s  Journal  now  went 
to  the  pirincipal  Mechanics’  Institutions  in  the  kingdom, 
and  was  thus  available  for  mechanics  and  others,  the 
members  of  such  Institutions.  The  suggestions  which 
had  been  made  by  the  various  speakers  would,  he  was 
sure,  have  the  best  attention  of  the  Council. 

The  motion  having  been  put  was  carried  unanimously. 

lord  Alfred  Churchill  moved,  and  Mr.  A.  Cassels 
seconded,  a vote  of  thanks  to  Major-General  F.  Eardley- 
Wilmot,  the  Chairman  of  the  Council,  fur  the  able 
manner  in  which  he  had  performed  the  duties  of  Chair- 
man during  the  year,  which  was  carried  unanimously. 

Mr.  Botly  moved,  and  Lord  Denman  seconded,  a vote 
of  thanks  to  the  officers,  which  was  supported  by  Mr. 
Hyde  Clarke,  and  carried  unanimously. 

The  ballot  having  remained  open  one  horn-, 
and  the  scrutineers  having  reported,  the  Chairman 
declared  that  the  following  members  had  been 
elected  to  fill  the  several  offices.  The  names  in 
Italics  are  those  of  members  who  have  not,  during 
the  past  year,  filled  the  offices  to  which  they  have 


been  elected : — 

COUNCIL. 

rUESIDENT. 


H.R.H.  the  Prince  of  "SVales,  K.G. 


VICE-PRESIDENTS. 


F.  A.  Abel,  F.R.S. 

II.It.E.  Frince  Arthur, K.  G. 
Thomas  Brassey,  M.P. 
Edwin  Chadwick,  C.B. 

Sir  Daniel  Cuoper,  Bart. 
Right  Hon.  W.  F.  Cowper- 
Temple,  M.P. 


Major  Fonnelhj,  F.E. 

Loid  De  risle  and  Dudley 
Major-General  F.  Fardlcy- 
Wilmot,  E.A.,  F.li.S. 
Capt.  Douglas  Galton,  C.B., 
F.R.S. 

Lord  Henry  G.  Lennox,  M.P, 
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Sir  John  Lubbock,  Bart., 
M.P.,F.R.S. 

Admiral  the  Right  Hon.  Lord 
Clarence  Paget,  K.  C.R. 
Right  Hon.  Sir  John  S. 
Pakington,  Bart,  M.P. 


Major-Gen.  Sir  Henry  Baw- 
linson,  K.C.B. 

Samuel  Redgrave 
Rev.  W.  Rogers 
Seymour  Teulon 
E.  Carl  cion  Tufnell 
Thomas  Twining 


OKDINARY  MEMBEKS  OP  COUNCIL. 


G.  C.  T.  Bartley 
Andrew  Cassels 
John  Chcetham 
Lord  Alfred  Churchill 
Hyde  Clarke 
Colonel  A.  Angus  Croll. 
C.  J.  Frcake 


James  Hey  wood,  E.R.S. 
Edwin  Lawrejice 
Vice-Admiral  Erasmus  Om- 
manney,  C.B.,  F.R.S. 
Robt  Rawlinson,  C.B. 
Lt.-Col.  A.  Strange,  F.R.S. 


TREASUBERS. 

T.  R.  Tufnell  | Edward  Brooke 

AUDITORS. 

James  T.  Ware.  | I.  Gerstenhern 

SECRETARY. 

P.  Le  Neve  Foster. 


Pritchett,  G.  E.,  E.8.A.,  F.E.I.B.A.,  40,  Lomhard-street, 

E.C. 

Ramsden,  William  G.,  13,  Town-chambers,  Liverpool. 
Ricketts,  Frederick  H,,  3,  Great  George-street,  S.W. 
Smith,  E.  Fisher,  The  Priory,  Dudley. 

Snowden,  William,  151,  Boyson-road,  S.E. 

Swann,  James  M.,  O.E.,  Moscow,  Russia. 

Taylor,  Rev.  J.  W.  A.,  Headington,  near  Oxftrd. 

Udall,  Thomas,  Silverdale,  Staffordshire. 

Verity,  Benjamin,  127,  Regent-street,  W. 

Wates,  P.  J.,  Phoenix  Gas  Light  and  Coke  Company, 
Greenwich,  S.E. 

Wedgwood,  Joseph  James,  19,  St.  George’s-terrace, 
Queen’s-gate,  S.W. 

White,  Timothy,  Charlotte-street,  Blackfriars,  S.E. 
Whitelaw,  Alexander,  Gartsherrie  Iron  Works,  Coat- 
bridge. 

Whitwell,  W.,  Thornaby  Iron  Works,  Stockton-on-Tees. 
Williams,  Edward,  Cleveland-lodge,  Middlesborcugb. 
Wilson,  Thomas,  26,  Westmoreland-street,  Dublin. 
Wilson,  William,  21,  Havelock-road,  Hastings. 


FINANCIAL  OFFICER. 

Samuel  Thomas  Davenport. 

The  Chairman  proposed  a vote  of  thanks  to  the 
scrutineers  for  their  services,  which  was  carried. 


AND  AS  HONORARY  CORRESPONDING  MEMBER. 

Abejon,  Senor  Don  Pablo,  K.Ch. III.,  K.St.J.J.,  D.C.L., 
Calle  de  la  Union,  No.  10,  Madrid. 


At  the  conclusion  of  the  General  Meeting  a 
Special  Meeting  was  held,  when  the  following 
candidates  were  ballotted  for  and  duly  elected 
members  of  the  Society  : — 

Banner,  Edward  Gregson,  11,  Billiter-square,  E.C. 
Bremner,  John  A.,  Hilton-house,  Prestwich,  Manchester. 
Clulow,  George,  87,  Caversham-road,  N.W. 

Cousins,  Walter  Cornelius  Arthur,  11,  Lawson-street, 
Great  Dover-street,  S.E. 

Croudace,  W.  S.,  Elm-bank,  Broughty  Ferry,  Dundee. 
Curtis,  Samuel,  3 and  4,  Prospect- place,  Walham-green, 
S.W. 

De  Losada,  Don  Norberto  Rodriguez,  K.C.I.C.,  105, 
Regent-street,  W. 

Easton,  Edward,  23,  Duke-street,  Westminster,  S.W. 
Eliott,  Henry  Charles,  6,  Stamford-villas,  Fulham, 

S.W. 

Elmslie,  E.  W.,  5,  Great  Winchester-street-buildings, 

E.C. 

Farm  in,  Edward,  21,  Lion-terrace,  Portsea,  Hants. 
Hardess,  William  Mantz,  Sydenham-rise,  Forest-hill, 
S.E.,  and  4,  Coal  Exchange,  E.C. 

Hart,  Charles  William,  Humphrey’s-terrace,  Shoreham, 
Sussex. 

Hawker,  George,  5,  George-place,  Acre-lane,  Brixton, 

S.W. 

Kayess,  James,  Bourton-house,  Streatham,  S.W. 

Lewis,  William  Thomas,  Bute  Mineral  Estate-office, 
Aberdare. 

Lloyd,  Wilson,  Darlaston. 

Mann,  Colonel  R.  I.,  R.E.,  of  Jamaica,  care  of  Messrs. 

Cox  and  Co.,  Craig’s  court,  S.W. 

Mc.Clelbind,  Andrew  S.,  J.P.,  140,  St.  Vincent-street, 
Glasgow. 

McMurray,  James,  Wandle-house,  Wandsworth,  S.W. 
Marshall,  George,  1,  Tamworth-road,  Croydon  ; and  4, 
Mark-lane,  E.C. 

May  hew,  George  William,  3,  Gloucester-place,  Portman- 
squarc,  W. 

Milne,  Samuel,  Burton  Joyce,  near  Nottingham. 
Morrison,  Henry  M,,  Longsight,  Manchester. 

Moselv,  B.  L.,  65,  Tavistock-square,  W.C. 

Mmklow,  Edw.ard,  Castle-head,  Grange,  Lancashire. 
Norfolk,  Richard,  Beverley,  Yorkshire. 

Parker,  J.  Spear,  Cyclops  Steel  and  Iron  Works,  Sheffield. 
Pearso,  Mountjoy,  Seaton  Carew,  near  West  Hartlepool. 
Poison,  John  (Messrs.  Brown  and  Poison),  Paisley,  N.B. 


CANTOR  LECTURES. 

The  second  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  ‘ ‘ On  the  Energies  of  the  Im- 
ponderables, with  especial  reference  to  the  Measure- 
ment and  Utilisation  of  them,”  was  delivered  by 
the  Rev.  Aethute  Rigg,  M.A.,  on  Monday  evening, 
February  10th,  1873,  as  follows  : — 

Lecture  II. 

The  Energy  of  Gravity,  with  especial  reference  to  the 
Measurement  of  it. 

The  energy  of  gravity  is  one  of  the  most  silent  and 
all- pervading  of  the  energies  of  the  imponderables. 
Although  we  may  not  be  conscious  of  the  fact,  there 
need  be  no  doubt  that,  were  this  energy  to  cease,  we 
should  be  like  those  whom  Milton  describes  as 
“U|iwhirled  aloft 

And  .'■ent  transverse,  ten  thousand  leagues  awry, 

Into  the  devious  air.” 

This  calamity  is  averted  by  gravity  putting  forth  that 
energy  allotted  to  it  by  the  Creator,  and  the  work  thus 
done  enables  us  now  to  sit  at  ease,  and  gives  us  houses 
in  which  to  dwell. 

If,  then,  it  be  asked,  where  do  we  find  this  energy  P 
we  may  sat',  “Look  around.”  In  this  room,  gravity,  in- 
asmuch as  we  are  at  rest,  produces  but  a static  action  ; 
there  is,  however,  a clock  ticking,  and  there  gravity  is 
producing  motion.  The  combined  harmonious  opera- 
tions of  the  energies  of  gravity  and  vitality  brought  us 
together  this  evening.  Thus  it  has  been,  ever  since  the 
creation  of  man ; and  yet  there  is  good  reason  for  the 
surmise  tnat  the  energy  of  gravity,  even  if  known, 
was  little  regarded  in  the  earlier  ages  of  the  world. 
A history  of  observations  on  the  energy  of  gravity, 
or  even  of  traces  of  the  recognition  of  this  energy 
in  these  ages,  has  yet  to  be  written.  Whether,  by 
some  of  the  early  Greek  writers,  gravity  was  supposed 
to  be  a power  innate,  as  a living  principle — a spirit 
in  every  particle  of  matter ; or  whether  this  power 
had  a residence  at  the  centre  of  the  earth  ; or  whether 
il  resided  in  an  atmosphere  surrounding  each  particle 
of  matter  ; or  whether  Seneca,  who  lived  about  38  A.D., 
was  moved,  by  a consideration  of  (to  him)  that  mys- 
terious principle  we  call  gravity,  to  notice  that  the 
tides  and  the  moon  were  somehow  related,  need  not, 
this  evening,  concern  us. 
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From  the  time  of  Seneca  we  may  pass  over  more  than 
fifteen  hundred  years,  to  the  days  of  Galileo  (a.d.  1600), 
■who  was  perhaps  the  first  person  to  notice  that  bodies 
in  falling  moved  faster  and  faster.  He  attributed  this  to 
the  effects  of  gravity,  and  considered  that  if  he  could 
retard  speed  whilst  still  permitting  gravity  to  act,  he 
might  determine  the  law  of  increasing  spaces  in  equal 
successive  times.  This  he  did  by  permitting  a ball  to 
roll  down  an  inclined  plane  ; friction  on  the  plane  caused 
the  retardation,  whilst  gravity  alone  caused  the  motion. 
Thus  he  obtained  the  ratio  of  spaces  in  reference  to 
succeeding  times ; but  he  made  no  attempt  to  measure 
the  absolute  spaces  when  a body  fell  freely. 

Next  to  Galileo  in  order  of  time  must  be  placed 
Kepler,  a German  astronomer,  who,  about  1615,  in  his 
search  after  certain  astronomical  relations,  existing  ap- 
parently through  the  mutual  attraction  of  the  planets 
each  on  the  other,  was  led  to  surmises  respecting  the 
universality  of  the  mutual  influences  of  material  bodies. 

The  succeeding  fifty  years  present  a blank  in  re- 
ference to  inquiries  or  investigations  respecting  gravity. 
Then  came  Itobert  Hooke,  who  was  at  the  same  time 
a mathematician,  an  astronomer,  and  a mechanician.  He 
was  secretary  to  the  Royal  Society  of  England,  and, 
from  1666  to  167-1,  seems  to  have  frequently  turned  an 
inquiring  mind  to  the  nature  of  that  infiuence  which  he 
thought  he  could  observe  to  be  exercised  by  the  sun 
and  earth  upon  others  of  the  planetary  system. 

The  great  and  now  (1873)  universally  recognised  law 
upon  this  subject  was  first  laid  down  by  observations 
and  reasonings  of  Sir  Isaac  Newton,  which,  even  at  this 
day,  are  regarded  with  an  almost  religious  veneration 
by  the  advanced  and  intelligent  men  of  every  nation. 
Although  it  is  said  that  Newton  began  in  1670  to  form 
more  clear  conceptions  of  the  law  of  gravitation  than 
had  been  propounded  by  any  of  his  predecessors,  we 
must  remember  on  what  surmises  he  had  to  build. 

Kepler,  about  1615,  and  Robert  Hooke,  about  1666, 
had  led  Newton,  so  early  as  the  above-named  date 
(1670),  to  form  these  conceptions,  and  it  is  probable  that 
he  was  confirmed  and  directed  in  his  anticipation  by  the 
fact  that  Richer  noticed,  in  1672,  that  a pendulum  con- 
veyed from  Parks  (lat.  48  deg.  50  min.  N.,  long.  2 deg. 
20  min.  E.)  to  Cayenne,  in  South  America  (lat.  4 deg. 
56  min.  N.,  long.  52  deg.  20  min.  W.),  did  not  vibrate 
in  the  same  time.  This  recorded  fact  was  as  a demon- 
stration to  the  mind  of  Newton  of  the  deviation  of  the 
figure  of  the  earth  from  perfect  sphericit}',  and  its 
oblateness,  or  compression  at  the  poles.  It  was  not, 
however,  until  the  publication  of  hia  Principia,  in  1687, 
that  the  law  of  gravitation  was  fully  established  and 
enunciated. 

Briefly  expressed,  the  law,  as  anticipated  by  others 
and  propounded  by  Newton,  is  this — that  the  attraction 
of  one  planet  upon  another  depends  upon  the  masses 
(not  upon  the  ‘‘weights”)  and  distances  of  the  two 
planets;  not,  however,  is  the  law  of  increase  or  decrease 
such,  that  at  one  half  of  a distance  or  double  of  any 
distance  is  the  intensity  of  the  attractive  force  doubled 
or  halved.  This  might  be  a first  impression.  Astro- 
nomical facts  refused  to  conform  themselves  to  such  a 
law.  They  rebelled.  The  parliament  of  planets  had 
prescribed  another  code  for  the  inter-relationships  of 
their  mutual  attractiveness,  and  although  it  might 
perhaps  have  been  readil)-  inferred  that,  as  the  distance 
Between  the  attracting  bodies  was  increased,  the  inten- 
sity of  attraction  would  be  decreased,  yet  the  law  of 
that  decrease  was  the  one  which  Sir  Isaac  Newton 
announced.  It  is  this— that  if  there  be  two  heavenly 
bodies,  say,  the  earth  and  the  moon,  and  that  these  at  a 
known  distance  are  mutually  exerting  a certain  attrac- 
tion or  drawing  each  to  the  other ; then,  if  the  distance 
be  doubled,  the  influence  will  only  he  one-fourth 
of  what  it  was.  If  the  distance  be  trebled,  then  this 
influence  will  become  one-ninth  of  what  it  was ; if 
quadrupled,  then  one-sixteenth  of  what  it  was.  Ex- 
pressed in  precise  phraseology,  the  law  of  gravitation  is 


that  of  the  inverse  square  of  the  distances.  Thus  far 
satisfied  the  requirements  of  astronomers. 

It  is  remarkable  how  much  of  the  utilised  informa- 
tion men  possess  has  been  derived  .from  the  observations 
of  astronomers.  The  mechanism  of  the  universe  was 
known  before  Harvey  discovered  the  circulation 
of  the  blood,  or  W att  constructed  a steam  engine. 
The  astronomers  seem  to  have  been  the  pioneers  of 
every  branch  of  human  knowledge.  The  Old  and 
the  New  Testaments  open  astronomically.  “In  the 
beginning  God  created  the  heaven  and  the  earth.” 
(Gen.  i.  1.)  “The  wise  men  from  the  east  came  to 
Jerusalem,  saying,  where  is  He  that  is  born  King  of 
the  Jews  ? for  we  have  seen  His  star  in  the  east.” 
(Matt.  ii.  2.) 

It  must  be  remembered  that  the  science  of  astronomy 
in  one  important  respect  differs  from  all  other  sciences. 
Astronomers  are  observers  only — they  ascertain  causes 
by  watching  effects.  They  cannot  interfere  with  or  alter 
the  causes  in  operation.  They  cannot  make  experiments. 
That  man  presumed  too  much  upon  the  powers  of  his 
astronomical  friend,  who  having  invited  him  to  bring 
some  of  his  acquaintance  to  see  an  eclipse  of  the  moon 
by  the  aid  of  a telescope,  and  arriving  too  late,  assured 
those  who  accompanied  him  that  the  astronomer  was  not 
only  a personal  friend,  but  also  a very  kind-hearted 
man,  and  he  did  not  doubt  that  the  eclipse  would  be  done 
again  in  order  that  they  might  see  it.  Yet  upon  these 
observers  all  experimenters  erect  their  fabrics.  The 
gigantic  and  uncontrollable  phenomena,  and  all  the  laws 
of  the  universe  of  planets — of  the  ebb  and  flow  of  the 
tides,  of  meteorology,  of  terrestrial  magnetism  and  its 
connection  with  the  sun,  are  the  results  of  observation. 
They  could  never  have  been  known  by  experiment ; 
indeed,  we  could  not  so  interfere  with  them  as  to  make 
an  experiment.  Remember,  experiment  is  an  inter- 
ference on  our  parts,  and  a redirecting  of  energy  into  a 
new  channel,  in  order  that  that  may  be  observed  ■which 
cannot  otherwise  be  observed.  Hence,  if  we  wish  to 
utilise  observation  it  must  be  by  the  adaptation  of  an. 
experiment  in  the  presence  of  an  observation — to  con- 
trive, in  fact,  a system  of  apparatus  which  may  enable 
us  to  take  observations  and  at  the  same  time  to  so  control 
the  elements  of  an  experiment  as  to  bring  them  within 
the  range  of  our  means  of  observation. 

Such  combination  of  experiment  and  observation  is  to 
occupj^  much  of  our  attention  this  evening,  as  on  the 
records  of  these  men — Cavendish,  Atwood,  Kater,  Sabine, 
and  Baily,  especially  Captain  Henry  Kater,  are  built  our 
system  of  measures  and  weights ; for  to  them  we  are 
indebted  for  what  must  constitute  a court  of  final  appeal, 
should  the  time  ever  come  when  our  present  standards 
being  totally  lost,  it  is  essential  to  re-establish  them. 

The  energy  of  gravity  is  peculiar,  and  differs  from 
those  other  energies  with  which  we  are  to  be  concerned, 
in  that  it  seems  inexhaustible — its  power  is  not  propor- 
tioned to  the  work  it  does.  All  other  energies  are  in  pro- 
cess of  exhaustion  by  work  when  that  work  is  measured 
by  motion;  not  so  gravity.  Imagine  a large  ball,  and 
a second  small  one,  which  gravitates  towards  it — the 
number  of  these  small  balls  may  be  increased,  and  still 
the  influence  of  gravity  on  each  ball  is  as  intense  as 
though  there  was  only  one  small  ball ; no  exhaustion 
from  work  done  affects  the  energy  of  gravity,  and  yet  it 
seems  not  to  have  any  power  of  recouping  its  expended 
energies.  There  is  no  elasticity  about  it — at  least,  none 
in  the  hands  of  men. 

For  example,  we  can,  in  food,  avail  ourselves  of 
affinity,  and  so,  through  the  agency  of  assimilation, 
revive  the  energies  of  an  exhausting  vitality.  Electri- 
city can,  upon  a system  of  relays,  or  upon  its  extraor- 
dinary property  of  induction,  renew  at  a distance,  not 
only  its  pristine  vigour,  but  an  energy  many-fold 
greater  than  its  original  one.  Light  can  have  its  inten- 
sity and  purity  restored  by  heat.  Gravity  remains  in 
its  solitariness.  True,  we  believe  that  vitality,  affinity, 
electricity,  light,  and  heat  are  independent  ot)  and  be- 
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yond  tho  influence  of,  gravity ; yet,  we  know  them  not — 
we  cannot  bring  them  within  the  ken  of  our  senses, 
except  when  they  are  associated  with  what  owns  the 
dull,  dead,  inert,  and  yet  powerful  influence  of  the 
energy  of  gravity.  For  all  means  yet  employed  have 
failed  to  develope  or  detect  the  presence  of  these  im- 
ponderables in  a.  perfect  vacuum. 

This  fact  seems  to  give  support  to  the  suggestion  that 
the  “ potential  energy  of  gravitation  may  be,  in  reality, 
the  ultimate  created  antecedent  of  all  motion,  heat,  and 
light  at  present  existing  in  the  universe.’  ’ 

The  mode  in  which  we  estimate  or  measure  gravity  is 
peculiar.  It  is  the  only  one  of  those  energies  with 
which  this  course  of  Cantor  lectures  has  to  deal  that 
tells  its  story  upon  a scale  beam  or  spring  balance.  No 
concentrated  rays  of  a tropical  sun  have  ever  caused  an 
appreciable  deviation  of  the  most  delicate  balance ; 
neither  light  nor  heat  imparted  to  a body  in  vacuo  has 
ever  required  the  fraction  of  a gramme  to  be  added 
to  the  other  scale-pan.  But  when  gravity  is  concerned 
we  cannot  add  the  most  minute  microscopical  molecule 
without  having  the  equilibrium  disturbed. 

Gravity  alone,  of  all  the  imponderables,  rises  up  equal 
to  the  burden  laid  upon  it.  Its  power  seems  to  increase 
with  the  amount  of  matter  involved  or  work  to  be 
done.  The  more  required  from  it,  the  more  it  does. 
You  cannot  overburden  it.  An  avalanche  of  rooks 
or  a gossamer  thread  are  equally  the  playthings  of 
gravity. 

For  the  purpose  of  these  Cantor  lectures,  the  law  of 
gravitation  which  binds  the  planets  in  their  courses  is  of 
little  concern,  unless  we  And  that  the  same  law  binds 
the  material  elements  with  which  we  are  concerned. 
The  question  whether  the  influence  whose  law  Sir  Isaac 
Newton  so  clearly  projiounded  resulted  from  an  unknown 
and  ungovernable  something,  resident  and  centralised, 
as  it  were,  within  the  planets,  or  whether  it  was  a 
property  of  every  molecule  or  group  of  molecules,  was 
not  set  at  rest  until  Nevil  Maskelyne,  the  Astronomer- 
Royal  at  Greenwich,  went  to  Mount  Schiehallien,  in 
Perthshire,  in  1774,  to  calculate  the  density  of  the  earth. 

The  mountain  of  Schiehallien  has  very  steep  sides. 
Mr.  Maskelyne  suspended  plumb-lines  from  two  op- 
posite and  nearly  vertical  sides.  Now,  if  those  plumb- 
lines  deviated  from  what  one  may  call  verticality,  they 
would  have  been  caused  to  deviate  by  the  attr  lotion  of 
the  mass  of  the  mountain.  Thus  Maskelyne  examined 
this — he  had  an  instrument  by  means  of  which  he 
could,  by  observations  upon  the  stars,  determine  the 
exact  direction  that  the  plumb-line  should  take,  and  he 
found  that  the  strings  did  not  take  that  direction.  Having 
done  that  on  one  vertical  side  of  the  mountain,  he  re- 
peated the  experiment  on  the  other  side,  and  found 
that  the  deviation  there  was  opposite  to  that  which  it 
was  on  the  first  side.*  Having  determined  that  these 
strings  no  longer  followed  the  vertical,  he  formed  an 
estimate  of  how  much  this  mountain  attracted  the  plumb- 
bob  at  tho  end  of  the  string,  and  so  arrived  at  a conclu- 
sion that  each  particle  of  matter  does  attract  every  other 
particle.  This  was  the  first  approximation  to  an  estimate 
of  that  which  forms  a very  important  element  in  connec- 
tion with  other  experiments.  We  may  here  state  that  in 
certain  regulator-clocks  the  makers  put  the  single  weight 
in  the  corner  of  the  case,  so  that  being  removed  to  the 
greatest  distance  its  influence  upon  the  pendulum-bob, 
similar  to  that  of  Schiehallien  upon  the  plumb-bob,  may 
be  the  least  possible. 

This,  then,  established  the  fact  that  the  power  whose 
law  Newton  discovered  was  no  gnome  resident  in  some 
mysterious  terrestrial  centre,  but  was  a property  of  every 
molecule  of  matter,  and  could  not  Vjy  any  means  or  con- 
trivance be  separated  from  those  molecules.  Whether 
this  property  be  within  the  molecule,  or  only  in  what 

The  deviation  \v,ts  noted  by  a zenith-sector,  and  after  making  the 
requisite  corrections  tliere  w s left  an  attraction  vvhicli  caifed  ilie 
two  lines  to  1)0  drawn  together,  so  including^  an  angle  of  12  seconds 
due  to  tlio  mountain. 


may  be  called  the  atmosphere  around  the  molecule,  may 
be  left  to  those  who  arrange  theories. 

Mr.  Michael  suggested  to  Cavendish  an  experiment 
which  has  ever  since  gone  by  the  name  of  Cavendish’s 
experiment,  and  from  which  was  deduced  the  first  pretty 
accurate  calculation  or  actual  measurement  of  the 
density  of  the  earth.  Cavendish,  as  you  know,  was  a 
very  wise  man.  It  is  said  of  him  that  “ he  was 
the  richest  wise  man,  and  the  wisest  rich  man,  that 
the  world  ever  saw.”  He  left  more  than  a million 
of  money.  He  had  also  another  quality  which  would 
be  very  desirable  to  cultivate  in  certain  parts  of  this 
kingdom  at  the  present  time — he  uttered  fewer  words 
than  any  other  man  who  attained  the  same  age  is 
supposed  to  have  done.  He  discovered  many  things, 
and,  amongst  others,  he  was  the  first  to  make  an  attempt 
at  weighing  the  whole  earth,  and  he  weighed  it  with 
an  accuracy  which  has  only  been  confirmed  in  recent 
times. 

'Ihe  apparatus  that  Cavendish  used  was  double  the  size 
of  this  which  you  see  before  you,  but  it  was  similar 
in  construction.  He  had  two  balls  of  lead,  similar 
to  these  large  ones,  suspended  from  a very  light  bar,  that 
bar  being  trussed,  as  it  is  called,  by  a kind  of  triangle 
of  wires,  and  the  whole  being  attached  to  a hook  in  a 
pulley,  round  which  he  passed  a cord,  b3'  means  of  which 
the  balls  of  lead  can  be  moved  to  anj'  position  you 
please.  In  order  to  exclude  every  external  influence, 
the  apparatus  was  inclosed  in  a room  of  its  own,  and  to 
observe  the  phenomena  that  took  place  within  that 
closed  room  lamps  were  applied  at  small  orifices,  and 
telescopes  were  placed  at  others.  In  addition  to  this 
apparatus  with  the  two  balls  of  lead,  which  weighed 
about  3 cwt.  each  (as  far  as  my  memory  serves),  he 
had  another  apparatus  placed  below  the  other,  as  you 
see  here.  From  a centre  immediately  under  the  pulley 
to  which  a frame  carrying  the  leaden  balls  is  attached,  was 
suspended  by  an  exceedingly  fine  wire  a light  rod  with 
two  little  balls,  less  than  bullets,  and  these  balls  held  a 
certain  position,  and  could  not  move  from  it  beyond 
certain  limits.  Being  placed  in  the  aforesaid  enclosed 
room,  where  there  were  no  draughts  or  variations  of 
temperature,  or  anything  external  to  affect  them,  and 
they  had  been  left  for  some  time — say,  for  24  hours,  they 
became  stationary,  and  would  not  move  unless  somh 
external  force  were  applied  to  them.  At  the  end  of  the 
light  bar  carrying  these  small  balls  was  an  ivory  scale 
and  a pointer,  and  upon  this  was  directed  the  light  of  a 
lamp  from  outside  the  room,  whilst  a knob  was  also 
placed  outside,  by  turning  which  the  motion  of  the  large 
leaden  balls  could  be  controlled.  At  another  orifice 
was  placed  a telescope,  bj'  means  of  which  the  motion 
of  the  pointer  could  be  observed.  After  the  little  halls 
had  became  quite  stationarj',  bj^  the  cord  he  very  gently 
swung  the  larger  balls  to  a position  close  to  the  small 
ones,  and  after  a certain  lapse  of  time,  varj'ing  from 
a quarter  of  an  hour  to  an  hour,  he  observed  the  space 
through  which  the  small  balls  were  moved  from  the 
position  thej^  had  occupied.  It  may  be  well  to  state  that 
a thorough  examination  had  been  previously  made  as  to 
whether  any  influence  could  be  due  to  magnetism. 

'Ihis  experiment  had  to  be  repeated  ver^'  frequently, 
because  of  the  minuteness  of  the  range  of  these  balls  and 
the  magnification  of  it.  The  application  of  the  results 
was  to  be  so  important.  He  therefore  made  three  ex- 
periments on  each  occasion,  and  observed  the  position  that 
the  balls  took.  He  also  observed  another  matter  which  is  of 
great  consequence,  although  this  evening  to  be  passed  over 
very  lightly,  namely,  the  number  of  oscillations  made  by 
the  small  balls  before  they  came  to  rest.  These  balls 
oscillate  like  a pendulum,  and  by  the  number  of  times 
they  swing  before  coming  to  rest  certain  calculations  of 
gr&it  importance  to  the  inquiry  may  be  made.  These 
calculations  being  completed,  the  conclusion  he  arrived  at 
was  that  the  earth  was  5'4  (say  5^  times)  heavier  than 
water. 

Now  it  is  only  right  that  you  should  be  told  how 
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from  these  balls  the  density  of  the  earth  can  be  deduced. 
The  mass  or  quantity  of  matter  in  these  balls  is  known  ; 
their  attraction  upon  the  little  balls  is  known  from 
observation.  The  mass  therefore  of  any  other  ball  being 
known,  we  can  tell  the  attraction  that  it  would  have 
upon  these  balls.  It  is  quite  clear  that  if  this  large  ball 
had  double  the  mass  it  would  have  double  the  attraction 
at  the  same  distance ; if  treble  the  mass,  treble  the 
attraction,  and  so  on.  Again,  if  the  mass  of  the  little 
ball  was  known  and  the  attraction  of  the  great  one 
known,  and  the  mass  of  the  great  one  known,  then 
if  the  mass  of  another  ball  is  known,  we  shall  get  the 
attraction  of  that  other  ball.  It  should  also  be  attempted 
to  make  clear  how  from  these  two  balls  we  can 
weigh  the  earth,  and  probably  it  will  keep  your  interest 
alive  in  the  matter  if  informed  that,  in  1835  (Cavendish’s 
experiments  being  made  at  the  close  of  the  last  century, 
about  1798),  Mr.  Baily,  the  founder  of  the  Astrono- 
mical Society,  repeated  them.  Mr.  Baily  had  been  a 
stockbroker  in  London  ; he  retired  from  business,  and 
purchased  a house  in  Tavistock-place,  the  one,  I believe, 
in  which  Mr.  Digby  Wyatt  now  lives.  He  there  made 
many  experiments,  and  some  most  extraordinary  cal- 
culations, and  did  a large  amount  of  astronomical  work. 
Amongst  other  things  he  undertook  to  weigh  the  earth, 
and  he  weighed  it  as  Cavendish  did,  namely,  by  an 
apparatus  constructed  on  the  same  principle  as  the  one 
before  j’ou.  He  swathed  the  box  or  chamber,  in  which 
the  balls  were,  with  flannel,  and  put  a gilded  cover  over 
all.  He  also  lined  the  inside  with  tin- foil  and  connected  it 
by  a copper  wire  with  the  earth.  These  precautions  were 
intended  to  neutralise,  as  far  as  practicable,  changes  in 
atmospheric  temperature  and  terrestrial  electricity. 
How  important  he  considered  it,  you  may  judge  from 
this  that  he  made  more  than  2,500  experiments  with 
balls  of  this  character;  he  sat  watching  them  for  1,200 
hours,  and  that  number  of  experiments  extended  over 
some  years.  The  repetition  was  planned  in  1835,  com-  j 
mencedin  1837, andooncluded  in  1842.  The  result  of  these 
1,200  hours  of  watching,  exclusive  of  the  calculations  ! 
which  followed,  led  to  the  conclusion  that  Cavendish  i 
was  right  within  a fraction  of  2-lOths.,  that  is  to  say,  ] 
Cavendish  concluded  that  the  density  of  the  earth  was 
5 "4  times  that  of  water  ; Baily  concluded  that  it  might 
be  5'6  times  that  of  water. 

It  may.be  permitted  to  repeat  the  reasoning  in  order 
if  possible  to  make  clearer  the  principle  on  which  it  pro- 
ceeds. From  the  weights  we  know  the  masses  of  the 
large  ball  and  of  the  small  one.  We  know  that  the 
small  Ijalls  in  relation  to  the  large  ones  were  free  from 
the  influence  of  gravity ; we  also  know  by  observa- 
tion how  much  the  one  attracts  the  other.  Double  the 
ball,  and  you  get  double  the  attraction,  and  so  on.  Now, 
we  know  the  size  of  the  earth,  and  by  placing  this  little 
ball  on  a spring  balance,  we  know  how  much  the  earth 
will  attract  it.  Therefore,  the  weight  of  the  little  ball 
being  known,  and  the  size  of  the  earth  being  known, 
there  is  nothing  left  except  the  attraction  to  find,  and, 
as  we  have  the  attraction  from  these  two  balls,  we  can, 
by  a simple  arithmetical  operation,  determine  that  the 
earth  is  5'6  heavier  than  water. 

This  seems  the  best  opportunity  to  name  that  the 
present  Astronomer  Koyal  (Prof.  Airy),  investigated  by 
very  different  means  and  on  very  different  principles, 
this  question  of  how  much  heavier  than  a globe  of  water 
! the  earth  is.  Qualifying  the  conclusions  from  his  ex- 
I periments  as  himself  suggests,  consequent  upon  certain 
! geological  considerations,  it  may  be  asserted  that 
t Cavendish’s  result  is  very  nearly  correct. 

Time  passed  by ; Cavendish’s  experiment  was  made, 
as  I told  you,  about  1798,  and  Baily  repeated  it  about 
li  1835.  We  must  now  go  back,  as  a matter  of  history,  to 

! Cavendish’s  time,  and  the  next  step  we  arrive  at  in  deter- 

j mining  the  energy  of  gravity  was  the  experiment  that 
; was  made  by  Atwood,  who  was  born  in  1746.  He  was 
I a fellow  of  Trinity  College,  Cambridge,  and  was  the 
fitrst  to  entertain  the  idea  of  devising  some  plan  of 


measuring  the  force  of  gravity.  Let  me  endeavour 
to  make  this  matter  clear.  Cavendish  determined 
the  density  of  the  earth,  but  he  did  nothing  whatever  as 
to  determining  the  force  of  gravity.  Force,  as  stated  in 
the  first  lecture,  can  only  be  measured  by  motion.  We 
can  easily  obtain  motion  from  the  action  of  gravity,  but 
we  must  observe  that  motion  in  order  to  measure  force. 
If  a weight  be  let  fall  it  falls  far  too  quickly  to  permit 
of  an  estimate  of  the  rate  at  which  it  falls.  That  rate  is 
duo  to  gravity.  Atwood  thought,  as  Galileo  had 
previously  done,  that  by  causing  the  fall  to  be  delayed, 
he  might  be  able  to  draw  a conclusion  as  to  the  exact 
force  of  gravity,  and  the  plan  he  adopted  was  this. 
You  are  aware  that  the  intervals  between  the  ticks  of 
a pendulum  vary  according  to  its  length.  Here  is  a 
pendulum,  and  you  see  the  rate  at  which  it  is  going ; 
if,  now,  the  pendulum  weight  be  lowered,  so  as  to 
lengthen  the  rod,  you  may  observe  that  the  pendulum 
ticks  more  slowly — in  fact,  it  is  now  beating  seconds. 
You  were  told,  in  the  first  lecture,  that  we  must  have 
a certain  unit  of  measurement,  and  the  second  is 
the  unit  of  measurement  usually  taken  for  time.  If 
we  want  smaller  measurements,  for  it  it  is  easy  to 
divide  the  second  into  a hundred  parts,  they  are 
taken  by  another  contrivance.  A very  simple  and  suf- 
ficient one  is  a clepsydra,  or  water  clock,  arranged 
specially  for  this  purpose. 

What  Atwood  thought  of  doing  in  order  to  measure 
the  force  of  gravity,  having,  you  remember,  no  previous 
measurements  to  guide  him  (for  Galileo  did  not  touch  the 
problem  that  Atwood  proposed  to  solve),  was  to  take  two 
weights  evenly  balanced  over  pulleys  such  as  these,  the 
apparatus  being  most  delicately  made  You  see  that  these 
two  small  weights  are  exactly  balanced,  one  being  at  each 
end  of  a cord  which  passes  over  pulleys  at  the  top  of  the 
apparatus,  so  that  the  weight  in  descending  passes  down  in 
front  of  a graduated  scale.  These  weights,  then,  are  exactly 
balanced.  Here  are  three  very  small  weights,  fractional 
parts  of  the  ones  which  are  suspended.  If  one  of  these 
small  weights  falls  by  itself,  it  would  fall  so  rapidly  that 
its  rate  of  falling  could  not  be  observed;  but  if,  whilst  it  is 
falling,  it  is  caused  to  bring  this  mass  of  matter  with  it,  the 
rate  of  filling  wdll  be  retarded,  whilst  the  law  of  the  rate 
t remains  the  same,  i.e.,  the  law  which  governs  the  rate 
I of  falling  will  be  similar,  although  the  mass  moved  is 
increased.  If  now  there  be  placed  upon  one  of  these 
balanced  weights  two  of  these  little  fractional 
weights,  there  is  a something  that  will  cause  the 
connected  mass  to  move,  and  this  platform  at  the 
bottom  will  be  struck  about  four  seconds  after 
the  motion  commences.  The  usual  plan  is  to  let 
the  motion  be  commenced  by  electricity,  which  at 
the  same  time  sets  the  pendulum  in  motion.  You  can 
count  the  strokes  of  the  pendulum  from  the  commence- 
ment to  the  end  of  the  motion.  Y'^ou  can  see  this 
mass  of  matter  has  been  moved  through  eighteen 
spaces  in  four  seconds.  If  the  measure  be  altered,  you 
will  readily  understand  that  these  fractional  weights 
would  carry  it  through  a different  space  in  the  samo 
time  ; if  other  weights  be  put  on,  they  would  carry  it 
through  other  spaces.  The  experiment  as  made  beforn 
the  apparatus  was  brought  here  shows  that  the  force  of 
gravity  is  such  as  to  cause  a body  to  fall  through  about 
32  feet  in  one  second,  the  meaning  being  that  if  this 
small  weight  had  not  been  required  to  bring  the  other 
weights  along  with  it,  then  it  would  have  fallen  from 
rest  through  32  feet  in  the  first  second.  That  was  the  first 
attempt  of  estimating  by  measurement  the  force  of 
gravity. 

But  Atwood’s  apparatus,  though  exceedingly  good 
as  matter  of  illusti’ation,  falls  very  far  short  indeed  of  that 
which  Captain  Kater  adopted  ; and  all  that  we  have, 
and  all  that  we  know,  of  the  form  of  the  earth,  and 
the  true  kinetic  measui-e  of  gravity,  spring  from 
Kater’s  experiments,  and  not  from  either  Cavendish’s, 
Baily’s,  or  Atwood’s.  Kater  felt  that  if  instead 
of  weights  falling  as  they  have  fallen  in  the  ex- 
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periments  of  Atwood,  he  could  observe  the  effect  of 
gravity  upon  the  weight  falling  without  associating  it 
with  other  weights,  if  it  could  he  kept  quite  distinct,  and 
if  in  any  way  he  could  cause  gravity  to  repeat  the 
operation  slowly  and  deliberately  without  any  interfer- 
ence whatever,  we  might  get  at  the  conclusion  much 
more  rapidly  than  Atwood  could  by  his  arrangement, 
because  the  friction  of  the  wheels,  the  weight  of  the  cord, 
and  other  incidental  matters  affect  the  problem.  What 
Kater  did  was  to  design  a pendulum,  of  which  this  is  a 
copy.  It  was  from  a pendulum  like  this  that  not  only 
was  the  force  of  gravity  determined  in  all  parts  of  Eng- 
land, but  also  the  form  of  the  earth  itself  has  been 
decided  and  estimated.  Our  standards  of  weights  and 
measures  all  come  from  a pendulum  like  this.  If,  in 
fact,  the  standards  were  all  lost,  it  would  be  from  such  a 
pendulum  they  must  be  restored.  Let  me  anticipate  the 
conclusion  by  stating  that  when  the  standards  were  lost 
in  the  burning  of  the  houses  of  Parliament  they  were 
restored  by  seeking  for  copies,  because  the  great  number 
of  corrections  and  the  great  difficulty  of  counting  this 
pendulum  and  freeing  it  from  interfering  causes,  are  very 
serious  obstacles.  Few  are  aware  of  the  enormous 
difficulty  there  is  in  placing  a pendulum  so  as  to  be  free 
from  external  influences,  and  counting  the  oscillations  of  if . 

Whilst  upon  weights  and  measures,  your  attention 
may  be  directed  to  a small  piece  of  wood  here,  which 
is  a model  of  the  standard  one  pound  weight  of  Great 
Britain.  It  is  one  which  a committee  of  learned  men 
obtained,  and  this  in  my  hand  is  a copy.  The  real 
standard  is  made  of  platinum.  It  is  a cylinder  P3.5 
inches  high  and  ITS  inches  in  diameter.  Observe 
there  is  a groove  turned  in  it,  and  there  is  an 
ivory  fork  by  which  it  is  to  be  lifted — these  standards 
are  not  to  be  touched.  There  are  only  five  of  them 
made,  and  if  ever  the  one  pound  weight  is  lost  in 
England  it  is  to  be  recovered,  not  by  repeating  Kater’s 
experiments,  but  by  copying  one  or  other  of  these  five 
standards.  The  five  are  kept — one  at  the  Exchequer 
Chambers,  at  Westminster,  one  at  the  Koyal  Blint,  one 
with  the  Royal  Society,  one  at  the  Royal  Observatory, 
Greenwich,  and  one  is  immersed  in  the  sill  of  the  recess 
on  the  east  side  of  the  lower  waiting-haU  of  the  New 
Palace  at  Westminster. 

To  return,  then,  to  Kater’s  experiments.  He  had 
first  to  determine  a pendulum  which  should  vibrate 
seconds  in  the  latitude  of  London.  He  did  it  in  the 
house  of  Mr.  Brown,  in  Portland-place,  which  house  has 
an  astronomical  bearing  from  Portland  Chapel  of 
74  deg.  38  min.  50  sec.  west  from  north,  the  distance 
being  283  feet,  and  therefore  the  house  is  about  half- 
way up  Portland-place  on  the  left-hand  side.  In  that 
house  the  pendulum  was  first  adjusted.  Nothing  seems 
easier  than  to  deal  with  a simple  vibrating  ball  on  a 
string.  It  is  not,  however,  so  easy  as  it  seems.  It  can 
not  be  made  to  swing  in  the  same  plane  as  this  one  now 
appears  to  do.  If  left  free  to  choose  its  plane  of 
vibration  it  is  seldom  contented.  It  will  not  have  a 
dozen  swings  in  the  same  plane,  it  must  therefore,  some- 
how or  other,  be  made  rigid,  and  so  prevented  from 
such  vagaries.  Here  is  a small  vessel  of  lead,  hanging 
by  a bundle  of  untwisted  fibres  from  a hook,  and  you 
might  think  nothing  could  be  easier  than  to  let  it 
swing  backwards  and  forwards  on  the  same  path, 
but  it  will  not  swing  for  two  minutes  in  the  same 
path;  hence,  pendulums  are  all  compelled  to  act  in 
restrained  paths,  and  generally  supported  on  knife  edges. 
French  clocks  have  two  strings  of  silk  to  the  pendulum. 
These  are  fastened  to  two  hooks  at  the  top,  and  the  pen- 
dulum rod  being  hung  from  the  junction  of  the  two 
silken  cords,  it  is  constrained  to  describe  a path  in  a plane 
at  right  angles  to  that  in  which  are  the  silk  threads. 

To  return  to  the  leaden  vessel.  It  is  now  filled  with  fine 
white  sand,  .and  at  the  bottom  there  is  an  opening  out  of 
which  the  sand  can  trickle  whilst  the  vessel  swings  freely. 
The  figure  caused  by  the  s.and  falling  on  a board  beneath 
will  show  tho  path  that  the  vibrating  body  describes. 


It  shall  now  be  let  go  in  what  appears  to  be  a straight 
line.  If  you  watch  that  path  you  will  see  it  is  a very 
curious  one.  The  sand  at  once  indicates  that  the  ends 
of  the  line  are  travelling  round,  also  that  the  line  itself 
is  becoming  wide  in  the  middle.  In  fact  a straight  line 
is  seldom  formed  by  the  falling  sand  from  such  pen- 
dulums. Even  if  a circular  path  be  commenced,  you  will 
find  it  cannot  be  retained.  It  reminds  one  very  much  of 
one  of  the  secular  astronomical  changes,  that  is,  our  year 
of  365  days  and  a fraction  results  from  this  gradual 
advance  of  the  perihelion  path  of  the  orbit  of  the  earth  ; 
observe  it  tends  first  to  a straight  line,  then  through  an 
ellipse  to  a circle,  and  then  a return  action  commences, 
and  it  will  repeat  this  process  from  the  straight 
line  opening  out  again,  and  so  pass  on  through 
various  phases,  until  it  comes  to  rest.  Hence  a pendu- 
lum constructed  of  a simple  form  is  of  no  value,  and  yet 
it  is  in  its  simple  form  we  require  it.  It  was  needful  to 
assume  for  the  purpose  of  the  calculation  that  we  can 
make  a pendulum  do  that  which  this  swinging  vessel  of 
sand  is  not  doing. 

Captain  Kater  was  the  first  to  deal  with  the  case  of 
converting  the  compound  pendulum  into  a simple  one. 
A pendulum  is  said  to  be  a simple  one  when  it  consists 
of  a heavy  particle  at  the  end  of  a very  light  thread. 
Such  is  almost  an  imaginary  pendulum.  All  pendulums 
that  we  see  are  compound  ones.  Now,  by  pursuing  the 
plan  adopted  by  Captain  Kater,  he  was  able  to  obtain 
from  the  compound  pendulum  what  would  be  the  length 
of  an  equivalent  simple  pendulum.  His  pendulum  has 
two  pairs  of  knife-edges,  a pair  at  the  upper  end,  on 
which  it  swings,  and  a pair  at  the  lower  end.  He 
placed  one  pair  of  these  knife-edges  on  a smooth, 
hard  surface,  so  that  the  pendulum  might  vibrate 
without  anything  causing  it  to  continue  its  vibra- 
tions except  the  force  of  gravity.  Now,  if  you 
look  to  this  diagram  you  will  see  the  motions  of  a 
compound  pendulum.  If  it  were  short  it  would  move 
thus,  and  if  it  were  longer  it  would  move  more  slowly. 
The  black  dots  in  the  diagram  represent  the  lower  ends 
of  pendulums  of  different  lengths.  Assume  that  the 
black  dots  are  the  ends  of  separate  pendulums,  one  be- 
hind the  other,  from  the  same  support,  they  will  then 
occupy  those  places  after  the  same  interval  of  time  from 
rest ; if,  however,  these  pendulums  are  united,  then  the 
one  is  kept  back  by  the  action  of  the  other  ; now  they  are 
really  united  in  a compound  pendulum.  There  is,  how- 
ever, some  point  or  other  at  which,  if  all  these  masses  were 
concentrated,  the  velocity  at  that  point  would  be  the 
velocity  of  the  mass,  therefore  such  a pendulum  would 
vibrate  in  the  same  time,  and  it  would  be  called  a 
simple  pendulum.  Kater  found  that  this  collected 
point,  which  is  called  the  centre  of  oscillation,  and  this 
at  which  the  pendulum  is  suspended,  are  interchange- 
able ; in  fact,  he  found  that  if  the  pendulum  was  accu- 
rately adjusted  by  means  of  these  moveable  weights, 
he  could  suspend  it  upon  a pair  of  the  knife-edges,  and 
he  could  get  a certain  number  of  vibrations  in  a minute 
or  a second.  Then,  if  he  turned  it  upside  down,  assuming 
the  pendulum  to  be  right,  and  caused  it  to  swing  as 
before,  upon  the  other  pair  of  knife  edges,  it  would 
make  the  same  number  of  vibrations.  Those  two 
points  he  marked,  and  the  distance  between  them  is 
the  length  of  an  equivalent  simple  pendulum.  With 
such  a compound  pendulum  as  now  described,  and 
of  which  the  one  before  you  is  a copy,  counting  the 
number  of  vibrations  it  makes,  you  can  always  deduce 
the  length  of  a simple  pendulum  that  would  make  the 
same  number  of  vibrations. 

What  Kater  did,  then,  was  this — he  had  a clock  kept 
going,  strictly  to  truth,  that  is,  to  true  astronomical 
time.  The  clock  was  furnished  with  a gridiron  pen- 
dulum of  the  construction  shown  in  the  diagram,  and 
so  carefully  arranged  as  not  to  be  altered  in  length 
in  consequence  of  change  of  temperature.  On  the  bob 
of  the  pendulum,  in  front,  was  a white  speck,  as  on  the 
pendulum  bob  of  this  clock.  Ho  placed  the  compound 
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gra-vity  yieiiduliim,  -which  has  heen  deecjihed,  in  front 
of  the  doc)!,  the.  cloclc  pendulum  heating  86,400  strolies 
per  mean  solar  day.  The  rate  of  the  clock  -was  deter- 
mined hy  astronomical  ohseiTations,  and  therefore,  bn 
any  part  of  the  earth’s  surface,  it  would  he  possible  to  so 
arrange  the  solar  pendulum  that  the  clock  should 
al-ways  record  86.400  heats  in  a mean  solar  day. 

Kow  let  us  turn  to  this  two-ended  pendulum  of  Capt. 
Kater.  It  is  of  an  invariable  length,  and  acted  upon 
directly  by  the  force  of  gravity  ; there  are  no  weights  or 
clockwork  in  conm  ction  with  it.  When  it  is  up  on  one 
i side,  it  is  the  power  of  gravity  that  causes  it  to  fall,  and 
it  is  gravity  which  keeps  it  going.  If,  for  example,  a 
powe.iful  magnet  be  placed  under  that  pendulum,  then 
it  will  come  to  rest  sooner  than  it  would  otherwise  do, 
because  it  is  pulled  dow-n  with  greater  force.  If,  there- 
fore, gravity  changes  imits  pull  on  this  pendulum,  it  will 
tell  on  the  rate  of  its  vibrations.  The  rate  of  vibration 
of  the  equivalent  simple  pendulum  is  known,  because  it 
has  been  calcuhited  from  this  compound  one ; hence, 
if  this  compound  pendulum  be  placed  in  front  of 
the  clock  keeping  astronomical  time,  and  if  the  vibra- 
tions of  the  pendulum  be  counted  whilst  the  vibrations 
of  the  clock  pendulum  are  being  recorded,  it  might 
he  ascertained  whether  the  force  of  gravity  varied  in 
different  places. 

The  means  by  which  Kater  compared  these  vihra- 
' tions  are  very  simple.  Tou  see  the  white  speck, 
previously  referred,  to  on  the  hob  of  this  gridiron 
pendulum.  He  took  a telescope  and  placed  it  at 
some  distance  on  a level  with  that  white  speck. 
Between  the  white  speck  and  the  telescope,  and 
near  to  the  gridiion  pendulum,  swung  the  gravity 
pendulum,  which  n oved  slowerthan  the  other,  being  made 
a little  longer.  Keeping  his  eye  upon  the  telescope,  and 
directed  upon  a narrow  piece  at  the  end  of  the  gravity 
pendulum,  which  was  the  same  width  as  the  white  cir- 
cular speck  upon  the  hob  of  the  clock  pendulum,  he 
could  tell  when  the  two  coincided.  As  one  pendulum 
; swung  slower  than  the  other,  it  was  quite  clear  that  a 
j coincidence  must  take  place,  and  he  noted  the  time  of 
the  coincidence.  That  was  the  beginning  of  counting 
vibrations,  and  he  then  waited  until  they  separated  and 
until  the  coincidence  again  took  place  a second  time, 
j which  gave  the  number  of  the  vibrations  in  a given 
I time  as  recorded  by  the  clock.  Experiments  like  these 
j were  repeated  very  frequently  and  carefully,  until  at 
length  the  average  was  obtained  as  to  the  number  of 
vibrations  that  this  gravity  pendulum  made,  compared 
with  the  vibration  that  the  one  on  this  mean  solar  clock 
I made.  Within  the  lube  of  this  teIe,scope  there  are 
[ crossings  of  very  fine  wires — so  fine  as  to  be  hardly 
j visible  to  unaided  vision ; the  threads  of  a spider’s 
web  were  formerly  used  for  this  purpose.  A spider 
is  taken  in  the  fingers,  then,  if  shaken  he  would 
run  his  web  out  to  save  himself,  and  this  web  was 
place  d in  the  focus  of  the  eye- piece,  and  the  threads  were 
so  that  the  crossing  of  them  was  in  the  axial  lino  of 
the  telescope.  It  was  by  looking  along  that  axial  line 
j that  the  time  was  observed  when  the  coincidence  of 
these  two  pendulum  marks  took  place.  The  accuracy 
, with  which  that  was  done  is  more  easilj'  to  be  imagined 
than  realised. 

'll  Assuming  that  this  has  been  accomplished,  let  us 
ji  look  for  a moment  to  other  elements  which  would  dis- 
l|  turb  the  result.  In  the  first  place,  the  pendulum  vibrated 
t|i  in  air;  and  you  were  told,  in  the  first  lecture,  that  a body 
■weighed  in  air  and  weighed  in  any  other  medium  is  not 
balanced  by  the  same  weight.  Hence  the  effect  of  the 
i|  air  upon  the  pendulum  has  to  be  considered.  Then  the 
^ pendulum  is  vibrating  in  a changing  atmosphere,  some- 
times  warm,  sometimes  cold,  and  a change  of  the 
tj  temperature  causes  an  expansion  or  contraction,  hence 
'li  the  effect  of  that  expansion  was  to  be  considered.  And, 

1 simple  as  it  seems,  to  estimate  whether  a pendulum  is 
longer  or  shorter  is  really  very  difficult.  Indeed,  great 
j was  Captain  Kater’s  perplexity 'about  it. 


He  measured  the  length  of  his  pendulum  thus:  he 
formed  a box  similar  to  the  one  on  the  table,  and  laid 
his  pendulum  in  it,  and  applied  a microscope  over 
one  of  each  pair  of  opposite  knife  edges,  placing 
behind  them  a piece  of  white  paper,  so  that  the  edge 
might  he  seen.  He  then  applied  the  microscope. 
Again  he  put  beneath  them  a piece  of  black  paper,  and 
he  found  that  the  measurement  with  the  white  paper  was 
never  the  same  as  the  measurement  v^-ith  the  black  paper. 
After  describing  how  with  microscopes  he  attempted  to 
measure  between  knife-edge  and  knife-edge,  by  placing 
them  when  white  on  a black  ground,  and  when  black  on 
a white  ground,  he  adds  : — “ In  one  case,  the  knife-edges 
seemed  to  start  forward  to  each  other.”  This  difficulty 
is  summed  up  thus  : — “ On  the  cause  of  this  extraordinary 
fact  I can  hazard  no  conjecture,  and  it  remains  an  inte- 
resting subject  for  future  investigation.” 

We  now  know  that  this  resulted  from  a phenomenon 
called  “ irradiation.”  Hence  he  was  bound,  even  in 
looking  through  those  microscopies  to  strike  an  average 
of  the  apparent  errors. 

Another  error  that  occurred,  which  he  also  found 
great  difficulty  in  remedying,  and  indeed  never  did 
remedy,  so  that  in  fact  the  experiments  he  made  are 
liable  to  some  inflnitesmal  corrections  still,  was  this  : — If 
a pendulum  vibrates,  as  this  one  was  doing  just  now, 
the  air  clings  to  it,  and  is  carried  along  with  it,  from 
what  is  called  the  “ viscosity  ” of  the  air.  That  viscosity 
is  such,  that  if  you  were  to  put  a short  piece  of  gold  leaf 
projecting  edgeways  upon  the  face  of  the  pendulum  bob, 
you  would  find  that  the  gold  leaf  moved  with  the  action 
of  the  pendulum,  and  was  carried  along  with  it,  so  that 
it  turned  neither  to  one  side  nor  the  other.  If,  however, 
the  gold  leaf  projected  beyond  a certain  distance,  then 
you  would  find  it  bend  with  the  air.  Therefore  the 
atmosphere  in  immediate  contact  with  the  bob  was 
dragged  along  with  the  pendulum,  and  that  par- 
ticular element  Captain  Kater  was  not  aware  of. 
Government,  some  years  ago,  in  order  to  set  this  question 
at  rest,  had  large  vacuum  chambers  erected,  and  pendu- 
lums set  vibrating  in  them,  to  ascertain  how  great  an 
error  was  caused  by  the  viscosity  of  the  air. 

Captain  Kater  having  determined  the  length  of  this 
pendulum  in  the  latitude  of  London  in  1818,  it  was 
thought  of  great  consequence  to  ascertain  how  far  the 
force  of  gravity  varied  in  different  latitudes. 

A memorial  was  presented  to  the  government  in  1818, 
in  order  to  ascertain  by  means  of  a pendulum  how 
gravity  varied  throughout  the  British  Isles,  and  Kater 
was  commissioned  to  take  steps  for  the  purpose. 
Government  placed  at  his  disposal  certain  members  of 
the  Royal  Corps  of  Engineers,  with  whom  he  set 
out  to  the  north  of  Scotland,  and  made  experiments  at 
various  places.  He  went  up  to  Unst,  in  the  Shetland 
Isles,  then  he  came  down  to  Portso}^  then  to  Leith,  then 
down  to  Clifton  in  Yorkshire,  then  to  Ashbur}',  then  to 
London,  and  then  to  the  Isle  of  Wight,  and  in  each  of 
those  places  he  made  certain  experiments  based  upon  the 
principles  now  too  briefly  described.  This  lecture  would 
extend  far  bey^ond  the  allotted  time  if  it  entered  into 
details  with  reference  to  local  arrangements  and  special 
calculations.  It  may  suffice  to  refer  to  the  table  on  the 
wall  for  particulars  of  the  results.  The  following  is  a 
copy  of  the  table  ; — 


Name 

of 

place. 

Latitude 

of 

place. 

Vibrations 
in  a mean 
solarday. 

Length  of  a 
pendulum  to 
vibrate  seconds. 

deg-. 

min. 

sec. 

Unst  

60 

45 

28-2 

86,096-90 

3917146 

Portsoy  

67 

40 

58-65 

86,086-05 

39-16159 

Lt  irh  Fort 

55 

58 

40-8 

86,079-40 

39  15554 

Clifton  

53 

27 

43-12 

86,068  90 

39-14600 

Ashbury  hill... 

62 

12 

55-32 

86,065*05 

39-14250 

London  

Slianklin,  orj 

51 

31 

8-4 

86,061-52 

39  13829 

ratlier  Dun-  > 
more  ) 

j 50 

37 

23-94 

86,058'07 

39  13614 

630 
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From  this  table  it  will  be  seen  that  tbo  length  of  a 
pendulum  vibrating  seconds  in  the  places  respectively 
entered  is  that  given  in  the  last  column. 

These  lengths  are  sufficient  to  enable  a mathematician 
to  calculate  the  force  by  which  the  pendulum  is  caused 
to  swing.  Now,  as  the  only  force  causing  this  swing  is 
that  of  gravity,  such  a calculation  determines  the  force 
of  gravity  at  that  place  in  relation  to  its  power  to  pro- 
duce motion.  Hence  is  deduced  those  39  inches,  which, 
in  ordinary  expression  is  thus  broadly  stated  to  he  the 
length  for  pendulums  vibrating  seconds  in  the  latitude 
of  London.  Captain  Kater  deduced  that  39T3829 
inches  was  the  length  of  a pendulum  vibrating  seconds 
in  Mr.  Brown’s  house  in  London.  This  length  re- 
quires to  be  reduced  to  sea-level.  Now,  the  rooms  of  the 
Eoyal  Society,  at  Somerset-house,  are  81  feet  above  low- 
water,  and  by  the  aid  of  a mountain  barometer,  made 
by  Kamsden,  Kater  found  the  room  in  Portland-place 
to  he  two  feet  below  those  of  the  Eoyal  Society,  and 
as  the  length  of  pendulum  above  the  floor  was  four  feet, 
the  elevation  of  pendulum  above  sea-level  is  83  feet.* 
Now  gravity  varies  inversely  as  the  square  of  the  distance 
of  the  place  from  the  centre  of  the  earth,  therefore  the 
length  of  pendulum  must  be  increased  in  this  proportion  ; 
and  taking  the  radius  of  the  earth  for  the  latitude  of 
Portland-place  to  he  39o4'583  miles,  we  have  39'1386 
inches  for  pendulum  vibrating  seconds  at  the  level  of  the 
sea  in  the  latitude  of  London. 

The  greatest  difference  between  the  mean  and  that 
of  any  of  the  sets  of  experiments  is  only  '00028  of 
an  inch,  or  of  length  of  pendulum.  The  length 

39-1386,  as  thus  determined,  is  that  required  to  perform 
one  vibration,  in  of  a mean  solar  day,  under  the 

circumstances  described,  and  at  the  level  of  the  sea. 

Finding  how  much  could  he  obtained  from  this,  with 
regard  to  the  British  Isles,  Government  commissioned 
Captain  Sabine  to  go  to  different  places  on  the  east 
coast  of  Africa,  the  Island  of  Ascension,  Bahia,  Trini- 
dad, Jamaica,  New  York,  Greenland,  and  Hammers- 
fest  in  Norway,  and  repeat  Captain  Kater’s  experi- 
ments. These  experiments  are  repeated,  and  then,  by 
an  arithmetical  process,  which  need  not  he  referred  to 
in  detail,  it  was  very  easy,  having  given  the  number  of 
vibrations  of  this  invariable  pendulum  (for  the  distance 
between  these  knife  edges  did  not  vary),  performed  in  a 
solar  dajq  to  calculate  the  power  that  was  pulling  it ; 
and  from  that  calculated  power  could  he  obtained  the 
mass  of  the  earth  beneath  the  place  where  it  was  being 
pulled,  making,  of  course,  all  the  allowances  for  cor- 
rections and  other  circumstances.  That  calculated 
power  gives  the  thirty-two  feet  which  we  are  all  ac- 
quainted with  as  the  measurement  of  gravity.  The 
meaning  of  which  is,  that  gravity  will  generate  in  a 1 lb. 
weight,  in  one  second,  a velocity  32  times  greater  than 
that  which  it  is  agreed  shall  be  called  the  unit  or  absolute 
measure  of  force.  Put  conversely — the  absolute  unit  of 

force  is  equal  to  the  weight  of  zr  ^ oz.  nearly. 

32'2 

Captain  Foster  afterwards  repeated  these  experiments, 
and  made  others,  and  from  them  has  been  obtained  the 
figure  of  the  earth,  and  calculations  of  all  kinds  used  in 
scientific  investigations  throughout  the  globe  depend 
upon  them.  Captain  Foster  was  unfortunately  drowned 
in  the  river  whilst  observing  some  of  his  expei'iments, 
but  Mr.  Baily  undertook  to  tabulate  his  results,  and  com- 
pleted the  calculations  on  the  data  which  had  been  obtained 
by  Captain  Foster’s  observations.  The  calculations  Mr. 
Baily  made  for  this  purpose  occupy  many  closely-printed 
quarto  pages  of  figures.  The  result  was  solely  to  ascertain 
the  length  of  the  pendulum,  and  so  deduce  the  figure 
of  the  earth.  Great  beyond  all  ordinary  estimate  is  the 
amount  of  care,  patience,  perseverance,  and  anxiety  that 
attends  experiments  of  this  kind. 


ANNEAL  INTERNATIONAL  EXHIBITIONS. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  19th  inst.,  was  as  follows:— Season  tickets, 
195;  on  payment  of  Is.,  3,100  ; total,  3,295.  On  Friday, 
season  tickets,  170 ; on  payment  of  Is.,  3,182 ; total, 
3,352.  On  Saturday,  season  tickets,  2,040  ; on  paymen-t 
of  2s.  6d.,  1,866  ; total,  3,906. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  June  21st,  was  as 
follows : — Season  tickets,  4,398  ; on  payment  of  2s.  6d., 
3,28  5;  on  payment  of  Is.,  11,558  ; total,  19,241. 

The  number  admitted  on  Monday  was,  season  tickets, 
283  ; on  payment  of  Is.,  2,320  ; total,  2,603.  On  Tues- 
day, season  tickets,  137;  on  payment  of  Is.,  3,101; 
total,  3,238.  On  Wednesday,  season  tickets,  182 ; on 
payment  of  2s.  6d.,  1,201  ; total,  1,383. 


There  is  reason  to  eonclude  that  these  measurements  require  to 
be  corrected. —A.  R. 


In  accordance  with  arrangements  previously  made, 
and  published  in  last  week’s  Journal,  the  Shah  visited 
the  International  Exhibition  and  the  Albert  Hall  on 
Monday  last.  At  half-past  ten  the  Eoyal  carriages 
containing  His  Majesty  and  his  suite  drew  up  at  the 
north-west  entrance,  in  Prince  Albert-road,  to  the  Exhi- 
bition building,  where  the  Shah  was  received  by  their 
Eoyal  Highnesses  the  Prince  of  Wales,  the  Duke  of 
Edinburgh,  Prince  Arthur,  and  other  members  of  the 
Special  Committee,  including  Lord  Carnarvon,  Lord 
Granville,  K.G.,  Lord  Eipon,  Lord  Lansdowne,  and 
many  others.  His  Majesty  passed  through  the  Ma- 
chinery Department  and  the  Picture  Gallery  to  the 
Albert  Hall,  where  he  listened  to  the  second  part  of  a 
concert,  the  first  part  having  been  concluded  previous 
to  his  arrival. 

The  Judges  appointed  to  award  the  prize.s  by  the 
Society  of  Arts  for  the  improvement  of  London  cabs  met 
on  Thursday  last,  at  the  International  Exhibition. 
There  were  present  the  Duke  of  Beaufort,  Lord  Arthur 
Somerset,  Lord  Alfred  Churchill,  General  Eardley-Wil- 
mot,  E.A.,  F.E.S.,  Col.  Henderson,  Mr.  Cole,  C.B., 
Mr.  Oassels,  and  Mr.  Le  Neve  Foster.  The  Judges 
inspected  the  various  cabs  exhibited,  and  agreed  to  the 
following  course  of  proceeding ; — That  the  cabs  should 
be  tried  in  competition  in  their  various  features  and  in 
motion,  in  the  West  Annexe  of  the  Exhibition,  on  this 
day  (Friday),  27th  June;  on  a future  day,  after  this 
trial,  the  cabs  will  go  in  procession  to  the  City  and  back. 
They  will  then  be  exhibited  in  Palace-yard,  and  evidence 
of  their  merits  and  defects  will  he  taken  publicly  at  the 
House  of  the  Society  of  Arts. 

]\Ir.  Wormersley,  of  the  Carrow  Works,  of  Messrs. 
Colman’s  mustard  and  starch  business,  has  invented  and 
patented  a piece  of  mechanism  for  improving  and  facili- 
tating the  manufacture  of  small  wooden  boxes,  varying 
from  nine  inches  to  twenty-four  inches  in  length,  with 
a proportionate  depth.  By  the  new  machine,  it  is  said, 
there  is  not  only  a great  saving  in  time  and  labour,  but 
the  box  is  much  more  finished  and  easily  rendered  air- 
tight. The  machine  cuts  transversely  into  a wooden 
board,  of  a width  and  length  that  vary  for  different- 
sized boxes,  three  rather  deep  V grooves,  and  at  the 
same  time  bevels  the  rough  ends  of  the  board  _ This 
done,  the  board  can  be  folded  or  bent  together  until  the 
groove  is  close,  with  or  without  glue  added,  when  there 
are  produced  the  four  sides  of  a box,  only  a bottom  and 
a lid  being  'wanted  to  complete  it.  Nails  are  knocked 
in  crosswise  at  each  of  the  mitred  corners,  a bottom  and 
a lid  are  quickly  nailed  on,  and  then  there  is  completed 
a box  without  any  gaping  cracks  at  the  ^corners.  The 
machine  was  made  at  Carrow,  by  Mr.  Keymer,  under 
Mr.  Wormersley's  direction,  and  will  shortly  be  ex- 
hibited in  the  International  Exhibition. 
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EXHIBITIONS. 


Vienna  Exhibition. — Belgium  is  well  represented  at 
the  Vienna  Exhibition  in  the  industrial  section,  by  nearly 
500  exhibitors.  It  is  stated  that  one  firm  alone  has  spent 
no  less  than  200,000  francs  for  the  carriage  and  fixing  the 
machinery  that  they  have  sent.  The  well-known  engineer- 
ing establishment  of  Seraing,  J ohn  Cockerill  & Co.,  exhibit 
a powerful  blowing  engine  in  this  department.  The  num- 
ber of  Spanish  exhibitors  is  between  3,600  and  4,000  ; and 
special  mention  must  be  made  of  the  interesting  exhibit 
of  school  books  and  educational  appliances  sent  by  the 
Minister  of  Public  Instruction.  A model  of  the  trium- 
phal car  of  Maximilian  I.  is  sent  here  from  the  National 
Museum  of  Madrid.  The  Spanish  colonies, con  tribute  a 
complete  assortment  of  cigars  and  tobacco.  In  the 
Italian  Section  an  interesting  collection  of  models  of 
ancient  ships  is  sent  from  the  arsenal  at  Venice,  showing 
the  progress  of  naval  architecture  from  the  earliest  times 
down  to  the  present  day.  Models  of  the  piles  on  which 
the  cit}’'  of  Venice  is  built  are  shown,  no  less  than 
1,200,000  pilfs  having  been  used  for  the  foundation  of 
the  church  of  Sainta  Maria  della  Salute. 

Sanitary  and  Educational  Exhibition. — In  connection 
with  the  Social  Science  Congress,  to  be  held  at  Norwich, 
from  the  1st  to  the  8th  of  October  next,  there  will  be  an 
exhibition  of  educational,  sanitary,  and  domestic  appli- 
ances, based  on  the  experiment  which  proved  so  success- 
ful at  Leeds,  in  1871.  The  large  and  spacious  drill  hall 
has  been  placed  at  the  service  of  the  Social  Science  Asso- 
ciation (with  the  sanction  of  the  Government)  by  the 
commanding  oflScer.  The  object  of  the  exhibition  is  to 
bring  under  the  notice  of  the  public  generally,  and  par- 
ticularly those  who  are  interested  in  social,  sanitary,  and 
educational  questions,  the  latest  scientific  appliances  for 
improving  the  public  health  and  promoting  education. 
Among  these  may  be  mentioned  : — All  matters  relating 
to  house  construction,  connected  with  which  are  building 
materials,  light,  warming,  ventilation,  and  interior  orna- 
mentation ; flues,  fire-places,  stoves,  boilers,  furnaces, 
gas  apfiaratus ; cisterns,  baths,  piping,  filters,  fountains, 
lavatories,  and  all  things  connected  with  the  supply  and 
use  of  water  ; drain-pipes,  tubes,  sinks,  traps,  troughs, 
closets,  urinals,  filters,  and  all  plans,  diagrams,  sections, 
models,  and  specimens  of  sewage  and  drainage  contriv- 
ances ; cooking  apparatus  and  food-manufacturing 
machines,  culinary  utensils,  specimens  of  food,  adultera- 
tions, condensed  fluids,  preserved  meats,  light  and  cool- 
ing beverages  ; disinfectants,  deodorants,  antiseptics,  and 
other  things  relating  to  the  prevantion  of  disease  and 
preservation  of  health  ; hygiene  in  clothing  and  dress  ; 
plans  and  models  of  school-buildings,  forms,  desks,  books, 
maps,  and  other  articles  used  in  teaching;  and  all  sorts 
of  appliances  appertaining  to  the  advancement  of  sani- 
tary science,  the  promotion  of  education,  and  the  im- 
provement of  the  health  and  domestic  comfort  of  the 
community  at  large.  The  exhibition  will  be  open  to  ex- 
hibitors from  all  parts,  and  the  management  will  be  under 
the  superintendence  of  a committee.  A mere  nominal 
charge  will  be  made  for  space  and  admission — just  suffi- 
cient to  cover  the  costs  of  preparation  and  defraying  the 
working  expenses. 


A Virginia  railroad  conductor  has  invented  a 
revolving  signal  light  to  be  attact  ed  to  the  rear  of  trains, 
by  which  the  engineers  behind  them  can  tell  by  the  speed 
of  their  rotations,  as  shown  by  the  succession  of  different 
coloured  lights,  at  what  rate  the  trains  are  moving,  and  when 
they  ate  at  rest. 

The  quantity  of  wood  of  all  kinds  annually  im- 
ported into  Great  Britain  isnotinuch  lessnow than  16,000,000 
cubic  feet. 


PREVENTION  OF  FIRES. 

The  following  has  been  addressed  to  the  Editor  of  the 
Times : — 

Sm, — I read  with  deep  interest  your  excellent  article 
on  the  subject  of  fires  and  the  best  means  for  their  pre- 
vention or  limitation  in  your  paper,  and  the  valuable 
information  it  conveys  of  the  inquiries  instituted  by  the 
Society  of  Arts  concerning  the  means  of  protecting  this 
vast  metropolis  against  the  dangers  of  conflagrations. 

The  plan  submitted  by  Mr.  Sharp  to  the  committee 
appointed  for  the  purpose,  however  perfect  it  maj'  be, 
implies  necessarily  a great  expense,  and  a considerable 
lapse  of  time  for  its  practical  execution,  even  if  it  were 
so  extensively  adopted  as  to  afford  the  required  general 
seourit5'.  But,  while  the  ashes  of  the  fires  at  Chicago 
and  Boston  are  still  warm  in  the  recollection  of  the 
public  of  both  hemispheres,  and  fearful  reports  are  daily 
read  of  destructive  fires  in  public  and  private  costly 
establishments,  which,  if  detected  in  time  might  have  been 
readily  got  under,  the  command  of  some  contrivance  that 
should  give  timely  notice  of  the  beginning  of  a fire  is, 
and  must  be,  one  of  the  greatest  desiderata,  especially  in 
rich,  densely-populated  cities.  The  studies  of  men  of 
science  and  practical  engineers  have  been,  therefore, 
eagerly  directed  to  the  attainment  of  that  object,  and 
many  very  valuable  and  ingenious  contrivances  have 
been  produced.  But  of  all  those  that  have  come  under 
my  notice  none  possesses,  as  that  invented  by  Professor 
Grechi,  of  Lima,  all  the  required  qualities  of  simplicity, 
efficiency,  relative  inexpensiveness,  and  adaptability  to 
all  kind  of  substances,  either  solid,  liquid,  granular,  or 
of  any  other  form  that  might  be  feared  to  he  in  danger 
from  excess  of  heat  or  fire,  and  equally  efficient  by  day 
or  night.  Expei'iments  were  given  by  him  before  a 
number  of  persons  at  the  International  Exhibition  on 
the  4th  of  June.  A number  of  small  tin  boxes,  con- 
nected with  a central  battery,  and  hells,  or  lamps,  were 
distributed  in  various  parts  of  the  building,  some  sus- 
pended in  the  air,  some  submerged  in  liquids,  and  some 
in  grains  or  other  substances.  As  soon  as  an  elevated 
degree  of  temperature  was  produced,  either  in  the  room, 
or  the  receptacles  containing  the  substances  above-men- 
tioned, the  loud  sound  of  a hell  was  heard,  a number 
indicating  the  portion  of  the  building  where  the  excess 
of  heat  was  produced  was  shown  on  a dial  frame,  and  a 
lamp  was  lit  by  means  of  a chemico-mechanical  contriv- 
ance. 

Considering  the  advantages  of  such  a contrivance,  and 
the  little  expense  at  which  such  great  benefits  can  he 
secm-ed,  it  seems  to  me  that  every  room  in  every  house 
should  be  provided  with  one  of  those  fire-detectors,  that 
might  he  instrumental  to  the  saving  of  so  many  lives  and 
rich  property  that  are  now  daily  lost  for  want  of  timely 
warning  of  danger. 

By  bringing  this  invention  to  the  knowledge  of  your 
readers,  who  are  millions,  you  will  confer  a benefit  to 
humanity,  and  acquire  a right  to  their  gratitude.  Eni  ther 
particulars,  and  an  inspection  of  the  instruments,  can  be 
had  at  Messrs.  Negretti  and  Zambra’s,  Holborn-cireus. 

E.  S. 


A new  gas  burner,  Imown  as  Wallace’s  burner, 
has  been  found,  by  Mr.  G.  J.  Warner,  to  be  peculiarly 
adapted  for  producing  sensitive  flames.  The  g.as  flame 
issuing  from  such  a burner  is  singularly  sensitive  to  sound, 
especially  to  high  notes. 

The  discovery  of  a valuable  mine  of  mica  in 
Warren  County,  U.S.,  is  reported,  from  which  plates  of  the 
mineral  over  a foot  in  diameter  can  be  readily  obtained. 

The  specific  gravity  of  the  South  Staffordshire 
coal  is  .stated  to  be  about  1 '3,  so  that  a cubic  yard  should 
weigh  2,190'24  lb.,  or  nearly  the  statute  ton  of  2,240  lb. 
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PRODUCTION  OF  SILKWORM  GRAIN. 

Sir, — In  consequence  of  my  time  having  been  full}' 
occupied,  I have  deferred  until  now  my  intention  of 
making  a few  observations  on  the  “ Production  of  Silk- 
worm grain;”  and  although  two  months  have  elapsed 
since  M.  Roland’s  valuable  paper  on  this  subject  was 
read  before  the  Society,  I trust  that  I shall  not  be  con- 
sidered trespassing  on  your  valuable  space  in  making 
them  now. 

Having  lived  for  some  years  in  silk-producing  coun- 
tries, and  having  paid  some  attention  to  the  cultivation 
of  the  silkworm,  I am  naturally  interested  in  any  effort 
that  is  being  made  to  insure  the  production  of  sound 
grain. 

It  is  admitted  by  all  authorities  that  the  silkworm 
disease  is  both  hereditary  and  contagious,  and  I quite  agree 
with  M.  Roland,  that  in  so  short-lived  an  animal  as  the 
silkworm,  it  is  useless  to  attempt  to  cure  any  disease,  lut 
rather  to  prevent  it  by  rational  education. 

There  is  no  doubt  that  M.  Roland’s  plan  affords  a 
natural  system  of  restoring  the  silkworm  to  health,  and 
preventing  the  hereditary  taint  from  reappearing,  but  I 
would  go  still  further,  and  endeavour  more  effectually  to 
stamp  out  the  disease  bj'  a microscopic  selection  of  moths 
for  breeding,  and  by  adopting  the  cellular  system,  which 
has  given  such  excellent  results  in  Italy,  in  the  produc- 
tion of  healthy  grain. 

The  food  of  the  silkworm  should  not  be  neglected,  for 
by  proper  nourishment  the  worms  will  be  preserved  in 
more  perfect  health,  and  therefore  will  be  enabled  to  a 
great  extent,  to  resist  the  effects  of  contagion. 

In  my  opinion,  far  too  little  attention  has  hitherto 
been  paid  to  the  cultivation  of  the  mulberry  tree,  and 
without  going  to  the  extent  of  asserting,  as  many  people 
do,  that  the  silkworm  disease  is  caused  by  some  malady 
in  the  mulberry  tree,  I have  no  hesitation  in  advocating 
the  re-acclimatisation  of  the  mulberry  as  one  of  the  prin- 
cipal means  by  which  the  silkworm  may  be  regenerated. 

It  cannot  he  denied  that  the  leaves  of  the  mulberry 
tree,  in  its  native  climate,  contain  more  resin  and  saccha- 
rine matter  than  those  grown  in  Europe;  and  there  seens 
to  he  no  doubt  that  this  tree,  during  its  long  exile  from 
the  country  to  which  it  is  indigenous,  has  degenerated 
to  a certain  extent.  Liebig  confirms  his  supposition  in 
the  following  passage  in  one  of  his  writings: — ‘‘Le 
maladie  des  vers  a soie  provient  essentiellement  du  fait 
qne  la  feuille  du  murier  ne  contient  plus  en  quantite 
suffisante,  on  en  proportion  convenable,  les  elements  de  la 
nutrition  de  I’animal.”  Bonafous,  in  his  ‘‘  L’artd’elever 
les  vers  a soie.”  says,  “Une  longue  servitude  ou  une  do- 
mesticite  hereditaire  agit  sur  les  nnimaux  de  la  meme 
fa^on  q’une  longue  culture  finit  par  eloigner  les  vege- 
taux  de  leur  premier  type.” 

'J'o  Signor  Gottardo  Cattaneo,  of  Milan,  is  due  the 
credit  of  having  re-acclimatised  the  rnnlherry  in  Italy, 
and  the  splendid  results  obtained  from  silkworms  reared 
on  the  ‘‘original  mulberrry  trees”  {Gelsi  ]]}  imiiivi)  grown 
from  seed  obtained  in  the  north  of  China  by  this  gentle- 
man, tend  to  support  this  theor3^ 

I f England  is  ever  to  become  a silkworm-grain  produc- 
ing country,  I cannot  too  stronglj'  recommemi  that  no 
care  or  expense  should  he  spared  in  the  re-acclimatisation 
of  the  mulberry  tree. 

I am  convinced  that  much  good  might  he  done  were 
the  subject  taken  up  by  the  Society  of  Arts,  and  I venture 
to  suggest  that  the  “ Sericulture”  would  be  a fit  title  for 
a course  of  Cantor  lectures ; and  were  competent  persons 
sent  to  Italy  and  other  silk  producing  countries,  to  make 
themselves  acquainted  with  silkworm  rearing,  the  various 
systems  of  producing  grain,  and  the  use  of  the  microscope 
in  detecting  traces  of  the  disease  in  the  moth  and  eggs, 
there  is  very'  little  doubt  that  in  a few  years  their  know- 


ledge would  he  turned  to  account,  and  England  might 
compete  with  Japan  for  the  production  of  grain. 

A large  field  for  enterprise  is,  I am  convinced,  open  in 
this  branch  of  industry,  the  importance  of  which  will  be 
seen  from  the  fact  that  Italy  imports  annually  not  less 
than  92,000  kils.  of  silkworm  grain,  representing  a money 
value  of  upwards  of  two  millions  sterling. — I am,  &o., 

Bombyx  Mori. 

Italy,  lOtli  June,  1873. 


THE  SCIENCE  OF  ENERGY. 

Sir, — In  the  very  able  and  interesting  Cantor  lecture 
by  Mr.  Rigg,  I am  sorry  to  see  that  he  begins  with  the 
great  fallacy  which  for  the  last  twenty  yiars  has  vitiated 
the  whole  science  of  energy.  He  says,  “Wherever, 
energy  is  lost  by  resistance  heat  is  produced.”  This,  of 
course,  is  a simple  matter  of  fact  and  observation ; but 
if  such  a matter  he  mis-stated,  or  imperfectly  stated,  at 
the  threshold  of  a science,  all  its  conclusions  become 
erroneous,  or,  to  say  the  least,  only  partially  true.  Now 
what  are  the  real  facts  as  proved  b}^  experiments  ? The 
destruction  of  energy  may'  produce  heat,  or  cold,  or 
neither  ; that  is,  it  may  produce  an  equal  quantity  of 
both,  so  that  in  the  result  there  is  no  variation  of  tem- 
perature. Thus  a weight  falling  on  a mass  of  metal 
produces  heat ; if  its  fall  be  checked  by  elastic  wires  it 
produces  cold ; if  the  two  be  combined,  equal  quantities 
of  heat  and  cold  may  be  produced.  Conversely,  a weight 
falling  on  a lump  of  india-rubber  produces  cold ; if  its  fall 
be  checked  by  an  elastic  string  of  india-rubber  it  pro- 
duces heat.  If  its  fall  condenses  air  it  produces  heat ; 
if  it  be  so  contrived  that  it  expands  air  it  produces  cold; 
if  it  compresses  water  above  42“  F.  it  produces  heat ; if 
below  42°  E.  it  produces  cold  ; if  at  42°  E.,  it  produces 
neither  heat  nor  cold,  or  perhaps  equal  quantities  of 
each.  An  electric  current  passing  through  wires  usually 
produces  heat,  but  the  wires  through  which  it  passes 
may  be  so  arranged  that  it  shall  produce  cold. 

It  is  quite  plain  that  if  a true  science  of  energy  is  to 
be  built  up,  the  whole  of  the  facts  must  be  taken  into 
consideration.  Partial  facts  can  be  the  foundation  of 
only  a false  science.  The  experiments  on  which  only  a 
true  theory  can  he  built  have  hitherto  been  compara- 
tively few  and  one-sided.  If  the  theories  of  Joule,  Sir 
W.  Thomson,  and  other  great  men,  as  they  undoubtedly 
are,  have  been  too  hastily  accepted  in  their  completeness, 
and  too  wide  generalisations  drawn  from  partial  facts,  it 
is  the  part  of  true  scientific  greatness  to  pull  down  a too 
hastily  constructed  building,  and  to  lay  fresh  founda- 
tions in  more  numerous  experiments.  The  scientific 
world  ought  to  be  looking  forward  with  interest  to  the 
time  when  the  Committee  of  the  British  Association  ap- 
pointed to  report  on  this  subject  will  at  length  break 
their  long  silence  of  three  years  and  a-half,  and  either 
give  us  a theory  which  will  bear  full  investigation,  or  at 
least  confess  the  imperfection  of  the  present  theories. — 
I am,  &c.,  H.  Highton. 

Putney,  June,  18t3. 


ECONOMY  OF  COAL. 

Sir, — The  Edinburgh  Rcvieiv  for  April  last  contains  an 
article  upon  the  cost  and  consumption  of  coal,  No.  280, 
pp.  456-91,  wherein  it  is  stated  (p.  467),  “That  so 
long  ago  as  the  year  1635,  coals  cost  in  London  I Os.  per 
London  chaldron,  the  lowest  price  to  which  we  can 
trace  them,  as  well  as  the  ea'liest  date;  that  in  1793 
the  price  was  42s.  6d.  per  chaldron;  and  (p.  467)  persons 
— not  paupers,  but  economical  lodgers — have  this  last 
winter  (1872-3)  been  paying  as  much  as  5s.  for  a single 
sack  of  coals  of  inferior  quality.”  In  a note  (p.  470)  it 
is  stated — “ The  anonymous  author  of  the  well-known 
work,  entitled  ‘ Our  Coal  and  Our  Coal-pits,  the  People 
in  them,  &c.,’  has  afforded  appropriate  information 
about  strikes  in  pp.  203  et  seq.  of  his  work  (1853).” 
In  this  review  also  (vol.  91,  pp.  88-89,  and  vol.  125, 
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p.  649)  the  opinion  of  Professor  Rogers  as  to  the  areas  of 
coal-fields  and  the  reason  of  fatal  accidents  in  coal- 
mines, are  stated  respectively.  The  writer,  in  No.  280, 
observes  that  “every  five  years  an  increased  supply  ot 
a million  tons  of  coal  is  required  in  Great  Britain, 
and  as  in  every  six  minutes  a child  is  born  in  Lon- 
don and  its  boundaries,  in  every  six  minutes  an  ad- 
ditional ton  of  coal  is  required.”  The  article  concludes 
with  the  allegation  that  “ prodigality,  wastefulness, 
lack  of  prudent  calculation,  social  selfishness,  class  in- 
terests, and  national  neglect  of  social,  moral,  and 
physical  laws  in  relation  to  this  gift  will  bring  retri- 
butive justice  upon  us  or  upon  our  property. 

In  a country  like  Britain  it  is  not  possible  to  regulate 
the  periods  for  using  fires,  but  the  knowledge  of  the 
thermometer  is  practically  as  useful  in  regulating  the 
temperature  of  a room  as  that  of  the  baioineter  is  in 
preparing  for  storms  at  sea,  might  avoid  the  household 
waste  which  now  prevails. 

During  a recent  visit  to  the  Shetland  and  Orkney 
Islesj  I observed  turf  fires  to  be  much  used  by  the 
people,  and  I believe  that  chalk  mixed  with  coal  (30 
parts  of  chalk  to  100  of  coal)  may  be  used  with  ad- 
vantage and  economy. — I am,  &c., 

Cmi.  Cooke. 

Swalcliffe,  Oxon,  Juno,  1873. 


NOTES  ON  BOOKS. 

♦ 

The  Soldier’s  Manual  of  Sanitation.  By  Deputy 
Surtreon-Gf-neral  0.  A.  Gordon,  M.D.,  C.B.  (London: 
Balliere,  Tindall  and  Cox.  1873.) — Brief  directions, 
arranged  in  alphabetical  order,  are  given  for  the  treat- 
ment of  accidents,  wounds,  sickness,  and  various  casual- 
ties to  which  the  soldier  is  subject.  Such  knowledge  is 
very  much  required  in  our  army,  and  it  might  often 
serve  to  prevent  serious  mischief,  by  enabling  a simple 
remedy  to  obviate  the  necessity  for  the  more  elaborate 
treatment  required  when  a disease  has  gained  ground. 

Turning  for  Amateurs.  (“Bazaar”  Office.) — This 
little  work  gives  a complete  account  of  the  ordinary 
lathe,  and  the  chucks  and  tools  used  therewith.  There 
are  also  full  instructions  for  the  use  of  the  tools  most 
commonly  employed  in  simple  turning,  so  that  the  book 
is  likely  to  be  very  useful  to  the  class  for  whom  it  is 
specially  intended. 


Asphalte  Roofing.— Warwick  Castle  is  now  being 
roofed  with  asphalte  in  the  parts  being  restored,  after  severe 
tests  have  shown  asphalte  not  only  to  be  non-inflammable, 
but  calculated  to  stop  the  progress  of  fire,  however  great  the 
heat  may  be.  With  so  many  alarming  fires  around,  says  the 
Engineer,  it  is  worth  consideration  whether  this  material 
cannot  he  brought  into  wider  use  as  a contribution  to  general 
safety. 

England  and  Central  Asia. — The  Eastern  Budget 
.says  that  the  Russian  Government  is  not  at  present  disposed 
to  assist  M.  de  Lesseps  in  his  plan  fora  railway  communi- 
cation between  Russia  and  India.  It  is  now  busily  engaged 
in  preparing  for  the  construction  of  a railway  from  Petrovsk, 
on  the  Caspian,  to  Resht  and  Teheran,  and  it  considers  that 
this  line  and  that  from  Baku  to  Teheran,  via  Tiflis,  which 
is  already  in  course  of  construction,  should  ho  completed 
before  any  others  are  taken  in  hand. 

Photographic  Printing. — M.  Marion,  of  Paris,  has 
been  making  some  stir  about  a photographic  process,  which 
he  claims,  for  printing.  A sensitive  paper  is  prei  ared  with 
the  ferro-prussiate  of  potash  ; the  drawing  or  diagram  to  be 
Copied  is  placed  on  this,  and  the  whole  exposed  to  the  solar 
rays.  A copjy  is  formed  of  white  lines  on  a blue  ground. 
This  is  nothing  more  than  the  cyanotype  process  of  Sir  John 
Ilerschel,  which  he  published  more  than  twenty  years  since, 
and  which  has  for  many  years  been  employed  in  this  country 
by  Mr.  Will's  forcopying  mechanical  drawings. — Athenaeum. 

The  St.  Gothard  Railway. — According  to  the  latest 
(iflicial  returns  it  appear.s  that  the  progress  made,  up  to  the 
30fh  of  April,  at  the  St.  Gothard  tunnel,  was  as  follows;  — 
At  north  end,  Goscheman,  117  metres;  south,  Aisolo,  177 
metres.  Total  length  of  gallery  driven  up  to  the  30th  of 
April,  294  metres  ; to  the  31st  of  March,  252  metres.  Length 
driven  during  the  month  of  April,  42  metres.  The  line  from 
Lugano  to  the  It.alian  frontier  at  Chiassn,  will  probably  be 
commenced  without  delay  ; and  tenders  for  the  construction 
of  about  twenty-five  kilos,  of  railway  are  advertised  to  he 
seat  in  during  the  present  month. 

New  Engraving  Process. — A verj'  novel  and  curious 
process  of  wood-engraving  is  called  the  Pbinotype.  The 
design  to  be  engraved  is  tran.sf erred  to  a block  of  lime-tree 
wood.  The  block  is  then  placed  in  a machine  resembling  an 
engraving  machine,  the  graver  being  heated  red  hot  by  a 
gas  jet.  The  design  is  gradually  burned  into  the  wood. 
Figures  or  letters  of  reference  are  impressed  by  means  of 
punches.  When  the  red  hot  engraver  has  done  its  work  a 
cast  in  type  metal  is  taken  from  the  block,  which  is  then 
used  for  printing  like  the  ordinary  stereotype  plate.  It  is 
said  that  the  finest  details  are  faithfully  produced,  and  that 
the  practice  carried  out  on  a large  scale  is  found  to  give 
satisfactory  results. 


GENERAL  NOTES. 



Food  Preservation. — The  Geelong  Meat-Preserving 
Company  are  now  preserving  something  over  20,000  tins  a 
week  of  beef  and  mutton.  What  promises  to  be  a very  im- 
portant irade  has  been  opened  up  with  India.  Some  time 
ago  the  company  sent  a small  consignment  there  of  preserved 
meats  and  soups  ; these  were  so  highly  approved  of,  that  by 
the  last  mail  the  company  has  received  an  order  for  between 
fourteen  and  fifteen  hundred  dozen  of  tins. — Melbourne 
Argus. 

An  Old  Invention. — From  a paper  on  “ The  Loco- 
motive Engine,”  by  Joseph  Harrison,  jun.,  read  before  the 
members  of  the  Franklin  Institute  of  Pennsylvania,  February 
21, 1872,  is  taken  the  following  paragraph  : — “ The  engineer, 
noting  the  curious  things  in  bronze  and  in  copper  exhumed 
at  Pompeii,  and  gathered  together  in  the  Museo  Borbonico, 
at  Naples,  will  linger  near  a small  vessel  for  heating  water, 
little  more  than  a foo  thigh,  in  which  are  combined  nearly 
all  the  principles  involved  in  the  modern  vertical  steam- 
boiler;  fire-box,  smoke-flue  through  the  top,  and  fire-door 
at  the  side,  all  complete  ; and,  strange  to  say,  this  little 
thing  baa  a water-grate  made  of  small  tubes  crossing  the 
fire-box  at  the  bottom,  an  idea  that  has  been  p.atented  twenty 
times  over,  in  one  shape  or  another,  within  the  period  of  the 
history  of  the  steaai-eagiie.” 


New  Fuel. — Mr.  L.  Banks,  of  Hull,  proposes  a new 
manufacture  of  fuel.  The  invention  relates  to  the  oombina- 
tiou  of  the  following  matters:  — !.  The  refuse  which  accumu- 
lates round  the  mouths  of  coal-pits.  2.  Small  coal.  3.  Turf, 
peat,  or  such  like  matter.  4.  Mineral  pitch.  5.  Coal-tar. 
6.  The  scum  or  refuse  from  cotton  seed  after  obtaining  oil- 
cake therefrom.  The  coal-tar  and  the  mineral  pitch  are  pre- 
pared by  being  mixed  whilst  hot,  and  after  being  boih  d in 
the  ordinary  manner  in  equal  proportions.  The  two  are  tlum 
run  together  ; before  use  they  are  re-boiled  and  mixed  with 
the  other  ingredients  before  named.  The  whole  are  then 
compressed  together  by  steam-power  or  otherwise,  and  the 
composition  is  then  ready  for  use. 

Sugar  a Test  for  Potable 'Water.— From  an  article  on 
“ The  discrimination  of  Good  Water  .and  W^holesome  lood,” 
in  the  Pharmaceutical  Journal  and  Transactions,  we  find  the 
following  simple  directions  given  for  testing  water,  wbetlu-r 
it  is  good  and  drinkable  : — “ Good  water  should  be  free  from 
colour,  unpleasant  odour  and  taste,  and  should  quickly  afford 
a good  lather  with  a small  proportion  of  soap.  If  a half  a 
pint  of  the  water  be  placed  in  a perfectly  clean,  colourless, 
gbiss-stoppered  bottle,  a few  grains  of  the  best  white  lump 
sugar  added,  and  the  bottle  freely  exposed  to  the  daylight  in 
the  window  of  a warm  room,  the  liquid  should  not  become 
turbid,  even  after  exposure  for  a week  or  ten  days.  If  tho 
water  become  turbid  it  is  open  to  grave  strspicion  of  sewage 
contamination;  but  if  it  remain  clear,  it  is  almost  certainly 
safe.  We  owe  to  Heisch  this  simple,  valuable,  but  hitherto 
strangely  neglected  test.” 
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Solar  Heat  as  a Tool. — During  the  recent  building  of 
a bridge  in  Holland  one  of  the  traverses,  465  feet  long,  was 
misplaced  on  the  supports.  It  was  an  inch  out  of  line,  and 
the  problem  was  how  to  move  it.  Experiment  proved  that 
the  ironwork  expanded  a small  fraction  of  an  inch  for  every 
degree  of  heat  it  received.  It  was  noticed  that  the  day  and 
night  temperature  differed  by  about  25  degrees,  and  it  was 
thought  this  might  he  made  to  move  the  bridge.  In  the 
morning  the  end  out  of  place  was  bolted  down  securely,  and 
the  other  end  left  free.  In  the  heat  of  the  sun  the  iron  ex- 
panded, and  towards  night  the  free  end  was  bolted  down,  and 
the  opposite  end  was  loosened.  The  contraction  then  dragged 
the  whole  thing  the  other  way.  For  two  days  this  experi- 
ment was  repeated,  till  the  desired  place  was  reached.  We 
find  that  no  record  that  the  heat  of  the  sun  has  ever  been  em- 
ployed in  this  way  before. — Iron. 


NOTICES. 


SUBSCRIPTIONS. 

The  Midsummer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  follownig  works  have  been  presented  to 
the  Library ; — 

Exposition  Triennale  des  Beaux-Arts  de  Bruxelles. 
Compte  Rendu  du  Solon  par  Hyacinthe  de  Bruyn. 

The  Darwinian  Theory  and  the  Law  of  the  Migration 
of  Organisms,  translated  from  the  German  of  Moritz 
Wagner,  by  James  L.  Laird.  Presented  by  the  publisher, 
Mr.  Edward  Stanford. 

Record  of  Draught  of  Water  of  Sea-going  ships 
leaving  Ports  in  the  United  Kingdom.  Reports  from 
8th  May,  1872,  to  26th  February,  1873. 

The  Soldiers’  Manual  of  Sanitation,  by  Deputy  Surgeon- 
General  C.  A.  Gordon,  M.D.,  C.B. 

The  Railway  Gauge  Question  in  Victoria,  Australia. 
Papers  laid  before  Parliament.  Presented  by  the  Agent- 
General  for  Victoria. 

Manuel  du  Microscope  dans  ses  applications  au 
Diagnostic  et  a la  Clinique,  par  Les  Docteurs  M.  Duval 
et  L.  Lereboullet.  Presented  by  G.  W.  Yapp. 

Algemeene  beschrijvende  Catalogus  der  Houtsoorten 
van  Neder'andsch  Oust — indie,  dour  F.  W.  Van  Eeden. 
Presented  by  the  Author. 

Journal  of  the  Society  of  Telegraph  Engineers,  Vol.  1, 
No.  3. 

Proceedings  of  the  Zoological  Society  of  London.  Part 
3,  June- — December,  1872. 

Transactions  of  the  Zoological  Society.  Vol.  8,  part  5. 

Direzione  Generate  delle  Strade  Ferrate.  ReLzioni 
sulle  costruzioni  e sull’esercizio  delle  Ferrorie  Italiane 
pare  L’anno,  1872. 

An  Inquiry  into  the  Necrology,  History,  &c.,  of  some 
Parishes  in  the  County  of  Glamorgan,  by  J.  H.  James. 
Presented  by  the  Author. 

Some  Account  of  the  Parish  Churches  of  Abbey-Dere, 
Kilpeck,  Allensmore,  and  Holmer,  by  J.  H.  James.  Pre- 
sented by  the  Author. 

A Practical  Treatise  on  Life  and  Fire  Assurance, 
Annuities,  and  Reversionary  Sums  and  Leases,  for  Terms 
and  for  Lives,  by  J,  H,  James,  Presented  by  the  author, 

Sociedad  Economica  Matritense,  Resumen  de  sus 
Actas  y <le  sus  Tareas  en  el  aho,  1872.  Presented  by 
the  Society, 


Phonic  Shorthand  for  Schools,  Business  Writing,  and 
Reporting,  by  EhzaB.  Burns.  Presented  by  the  Author. 

The  following  have  been  presented  by  the 
Author,  Alexander  George  Findlay,  F.R.G.S. 

A Directory  for  the  Indian  Ocean,  with  Descriptions 
of  its  Coasts,  Islands,  &c.,  from  the  Cape  of  Good  Hope 
to  the  Strait  of  Sunda  and  Western  Australia ; including 
the  Red  Sea  and  Persian  Gulf. 

A Directory  for  the  Indian  Archipelago,  China,  and 
Japan,  from  the  Straits  of  Malacca  and  Sunda,  and  the 
Passages  East  of  Java,  to  Canton,  Shanghai,  the  Yellow 
Sea,  Japan. 

A Directory  for  the  North  Pacific  Ocean,  with 
descriptions  of  the  Coasts  between  Panama  and  the  Sea 
of  Japan,  and  of  the  Islands  north  of  the  Equator, 
including  the  Japanese  Archipelago. 

A Directory  for  the  South  Pacific  Ocean,  with  a 
description  of  its  Coasts  and  Islands  between  Cape  Horn 
and  Panama,  New  Zealand  and  Australia. 

A Directory  for  the  Ethiopic  or  South  Atlantic  Ocean, 
including  the  Coasts  of  South  America  and  Africa;  with 
the  Islands,  &c. 

Memoir,  descriptive  and  explanatory,  of  the  Northern 
Atlantic  Ocean,  and  comprising  instructions,  general 
and  particular,  for  the  Navigation  of  that  Sea. 

A description  and  list  of  the  Lighthouses  of  the  world, 
1872-73. 

Chart  of  the  Lighthouses  of  Great  Britain,  &c. 

Chart,  and  notes  explanatory  of,  of  the  North  Atlantic 
Ocean. 

And  the  following  Sailing  directories,  with 
charts : — 

The  English  Channel  and  Southern  Coast  of  Ireland. 

Western  Europe. 

The  Mediterranean  Sea  (Western  part). 

The  Mediterranean  Sea  (Eastern  part). 

The  Strait  of  Gibraltar  and  the  Mediterranean  Sea. 

The  Mediterranean  Sea,  including  the  Adriatic  Sea, 
the  Black  Sea,  the  Archipelago  and  the  Coast  of  Africa. 

The  following  have  been  presented  by  the  Smith- 
sonian Institution,  Washington,  U.S. ; — • 

Proceedings  of  the  American  Philosophical  Society, 
No.  89. 

Third  and  fourth  annual  reports  of  the  Geological 
Survey  of  Indiana,  by  E.  T.  Cox. 

Monthly  reports  of  the  Commerce  and  Navigation  of 
the  United  States,  for  the  fiscal  year  ended  June  30th, 
1872. 

Thirty-first  and  second  Annual  Reports  of  the 
American  Institute  for  1870-72. 

Special  Report  on  Immigration,  by  Edward  Young, 
Ph.D. 

Complete  Works  of  Count  Rumford,  Vol.  I. 

Memoir  of  Sir  Benjamin  Thompson,  Count  Rumford, 
by  G.  E.  Ellis. 

Department  of  Agriculture  Reports  for  1868 — 71. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Aeronaiitir.'il  Society,  8.  (At  the  House  of  the  Society 
OF  Arts)  , . r -kit 

Royal  Unitecl  Service  Institution,  83.  Lieutenant  W.  M. 

F Castle,  R.N.,  “ Game  of  Naval  Tactics.” 

Asiatic.  3. 

Statistical,  3.  Annual  Meeting. 

Tubs.  ...Biblical  Arcbeeology,  8^  Mr.  J.  W.  Bosanquet,  The 
Fall  of  Nineveh,  and  the  First  Year  of  Nebuchadnezzar, 
King  of  Babylon.” 

Wed.  ...Obstetrical,  8. 

Thurs... Bishop  Otter^s  Memorial  College,  3.  (At  the  House  of 
THE  Society  of  Arts.) 

Fri Geologists’  Association,  8. 

Archeological  Institute,  4. 
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STEPHENS'S  STAINS  FOR  WOOD, 


A substitute  for  Paint  to  resemble  Oak,  Mahogany,  Rosewood,  Walnut, 
Satinwood,  and  Ebony.  These  preparations  exhibit  to  great  advantage  the 
natural  grain,  so  that  the  cheapest  descriptions  of  wood,  when  stained,  sized, 


and  varnished,  far  surpass  naint  in  beauty  of  apnearance.  Specimens  of 
Deal  stained  by  post.  Manufactured  and  sold  by  the  Proprietor, 
HENRY  STEPHENS,  171,  Aldorsgate  Street,  London. 


EDOINOTON’S  harden  NETTING,  the 

cheapest  and  most  durable,  Id.  per  square  yard,  or  in  quan- 
tities of  250,  6('0,  or  1,000  yards,  carriage  free. 

EDGINGTON’S  CRICKET  and  GARDEN  TENTS  are  the 
prettiest. 

EDGING  TON’S  MARQUEES  for  hire  are  the  most  handsome  and 
capacious. 

EDGINGTON’S  RICK  CLOTHS  for  sixty -eight  years  have  main- 
tained ti"  ^ir  celebrity  as  the  best. 

TIFFAh  Y,  SCRIM  CANVAS,  and  every  other  kind  of  Netting. 
A quantity  of  good  second-hand  GOVERNMENT  TENTS  for 
iale,  cheap. 

Be  particular — FREDERICK  EDGINGTON  and  CO.,  52  (only,) 
Old  Kent  Road,  London,  S.E. 

Digestion  promoted  by  pepsine. 

Prepared  by  T.  Morson,  and  recommended  by  the  Medical 
Profession.  Sold  in  bottles  from  3s.,  and  boxes  from  2s.  6d.,  by  aU 
Chemists,  and  the  Manufacturers,  THOMAS  MORSON  & SON,  124, 
Southampton  Row,  W.C.,  London.  See  name  on  label. 

Bookbinding  in  the  monastic, 

GEOLIER,  MAIOLI,  and  ILLUMINATED  Styles,  in  the 
most  superior  manner,  by  English  and  Foreign  Workmen. 

JOSEPH  ZAEIINSDORF, 

36,  CATHERINE  STREET,  STRAND,  W.C. 


tnventors  assisted  in  securing, 

i caiTyingout.  and  disposing  of  their  INVENITONS.  Apply 
to  Messrs.  BROWNE  and  Co.,  British  and  Foreign  Patent-otiice 
85,  Gracechurch  street  Chy.  A pami>hlet  gratis 


Qass’s  East  inoia  Pale 

^ ALE. 

BARCLAY’S  PORTER  and  STOUT, 

-n  Eighteen  Gallon  Casks,  Bottles,  Half 
Bottles,  and  Imperial  Pints. 

Also  DEVONSHIRE  CiDEB. 
BERRY  Bitoy,  and  CO.,  3,  St.  James’s-street,  London,  S.W. 


H 


EDGES  and  BUTLER  invite  attention  to 

the  following  WINES  and  SPIRITS  : 

Good  Sherry,  pale  and  gold...  20s.,  24s.  30s.,  36s.,  42s.  per  dozen. 

Very  choice  Sherry 48s.,  54s.,  60s.,  72s.  , 

Port  of  various  ages  24s.,  30s.,  36s.,  42s.,  48s.  , 

Good  Claret 12s.,  14s.,  18s.,  20s.,  24s.  , 

Choice  Dessert  Clarets  30s.,  36s.,  42s.,  48s.,  60s.  , 

Sparkhng  Champagne  36s.,  42s.,  48s.,  60s.,  78s.  , 

Hock  and  Moselle  24s.,  30s.,  36s.,  42s.,  48s.,  60s.  , 

Old  Pale  Brandy 44s.,  48s.,  60s.,  72s.,  84s.  , 

Old  Irish  and  Scotch  "V^iskey  42s.,  per  dozen,  21s.  per  gallon. 

WINES  IN  WOOD 
Gallon.  Octave.  Quarter  Cask.  Hogshead. 

Good  Sheriy...  £0  11s.  6d.  ...  £8  0 0 ...  £15  10  0 ...  £30  10  0 

Choice  Sherry  £0  17s.  6d.  ...  £11  10  0 ...  £22  .0  0 ...  £44  10  0 

Old  Sherry  ...  £I  3s.  6d.  ...  £14  15  0 ...  £29  0 0 ...  £57  0 0 

Good  Port £0  14s.  6d.  ...  £10  5 0 ...  £20  0 0 ...  £39  0 0 

Old  Port £l  Os.  6d.  ...  £13  15  0 ...  £27  0 0 ...  £53  0 0 

Old  Pale  Brandy,  21s.,  24s.,  30s.,  36s.  per  imperial  gallon. 
Priced  lists  of  all  other  Wines,  &c. — HEDGES  and  BUTLER, 
155,  Regent-sfreet,  London,  and  30,  ICing’s-road,  Brighton. 
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ILLIAM  WARNE  and  CO., 

Sole  Manufacturers  of  the 
Patent  VOLUTE  HObE  ; Consolidated  EMERY  WHEELS; 
Improved  Junction  RUBBER  for  Valves,  Pump  Buckets,  Steam 
Packing,  Hydraulic  Rams,  Gas  Works,  &c. ; 
Ferruginous  CEMENT  for  Packing ; 
INDIA-RUBBER  MATS  for  Doorways,  Baths,  &c. ; 

The  Prince  of  Wales’  Self-closing  POUCHES ; 
PATENT  MAGNETIC  CUT  THREAD,  in  Warps. 

Manufacturers  also  of  all  descriptions  of  Vulcauized  India-rubber 
Sheet,  Valves,  Washers,  &c. ; Hose  Pipes,  Tubing,  &c. ; Water- 
proof and  Air-proof  Goods. 

WM.  WARNE  & Co.,  9,  Gresham-st.  West,  E.C. ; & Tottenham,  N, 


^WHOLESOME  HOUSES.”— TeWe  Times, 


Water  Closet  Sanitation. 


None  Oemdne  without  this 
Trade  Mark, 


THE  PATENT 
DISIHFECTOE,  COMPAJT, 

(“BAKER’S”  PATENT,) 

1,  OLD  JEWRY,  LONDON, 

Is  prepared  to  supply  the  above 
Disinfector  to  Public  Companies, 
Hotels,  Hospitals,  on  Ship  Board, 
or  to  l?rivate  Families.  Can  be 
fixed  to  any  existing  closet  in  ten 
minutes,  and  hold  sufficient  Dis- 
infecting Fluid  for  950  uses  of  the 
Closet. 

Complete  destruction  of  sewer 
gas,  and  removal  of  all  odours 
guaranteed,  thus  rendering  the 
atmosphere  of  the  Closet  as  pure 
as  the  outer  air,  and  so  purif^dng 
the  drains  that  smells  in  the  base- 
ment of  houses  (where  it  is  used) 
from  kitchen  or  scullery  sinks 
are  unknown. 


N.B. — No  Valves  of  any  kind,  no  Syphon  action  possible,  bu 
the  Perfection  of  Simple  Mechanism. 

For  Provincial  Agencies,  apply  to  Mr.  L.  BIRNSTTNOL,  36, 
BaSINGH.U.1.  SlEEET,  E.C. 

Death  of  baeon  liebig.— ees- 

PECTFUL  NOTICE  is  given  by  LIEBIG’S  EXTRACT  OF 
MEAT  COMPANY  (Limited),  that  the  Guarantee  Cerrifi9ate  of 
Genuineness  of  Quality,  signed  hitherto  by  Baron  Liebig  and 
Professor  Max  von  Pettenkofer,  will  in  future,  in  accordance  with 
Baron  Liebig’s  own  directions  made  many  years  ago,  be  signied  by 
his  Colleague  Professor  Max  von  Pettenkofer,  the  eminent  Chymist, 
and  by  Hermann  von  Liebig,  son  of  Baron  Liebig,  who  has  been 
acting  as  his  special  assistant  in  the  Analysis  of  the  Company’s 
Extract.  Thus  the  excellence  of  the  well  known  standard  quality 
of  Liebig  Company’s  Extract  of  Meat  will  continue  absolutely 
unaltered. 

tTeBIO  COMPANY’S  EXTRACT  OF 

JLi  MEAT.  None  genuine  without  the  Inventor’s  facsimile  in 
blue  being  on  the  Trade-Mark  label  and  outer  cover.  Pure  con- 
densed Essence  of  Beef-Tea,  excellent  economic  flavouring  stock 
for  soups,  sauces,  and  made  dishes. 

“ Food  for  the  nerves.”  (Liebig.) 


f OE  SAFES  and  WENHAM  LAKE  ICE.— 

Ju  I he  Wenham  Lake  Ice  Company’s  celebrated  Ice.  Ice  Water 
Pitchers,  Ice  Butter  Dishes,  Ice  Cream  Machines,  Prize  Medal 
and  New  Duplex  Refrigerators,  fitted  with  water  tauus  and 
filters,  and  all  modern  improvements,  can  be  obtained  only  at  the 
sole  Ofiice,  The  Wenham  Lake  Ice  Company,  125,  Strand,  London 
(corner  of  Savoy  Street)  Illustrated  Price  Lists  free. 

AND  PERRINS’  SAUCE. 

“WORCESTERSHIRE, 

Pronounced  by  Connoisseurs 
“THE  ONLY  GOOD  SAUCE.” 

Its  use  improves  appetite  and  digestion. 
UNRIVALLED  FOR  PIQUANCY  AND  FLAVOUR 


BEWARE  OF  IMITATIONS. 

To  avoid  which,  see  the  Names, 

LEA  & PERRINS,  on  all  Bottles  & Labels. 


Ask  fok  “LEA  & PERRINS’”  SAUCE. 


Agents  ; CROSSE  AND  BLACKWELL,  London, 
and 

Sold  by  all  Dealers  in  Sauces  throughout  the  World, 


SERVANTS’  LIVERIES  of  a Superlative 

degree,  as  a large  portion  of  the  best  families  and  their 
servants  can  duly  testify.  Moderate  charges  (for  cash  payment) 
forwarded  on  application  by 

ALFRED  VfEBB  MILES 
12,  BaooK  Street,  Hanover  Souare,  W. 

Established  32  years. 

Before  ordering  PARQUET  FLOORING, 

apply  for  Estimates  to  Amedek  Joubert  & Son,  Manu- 
facturers, 7,  Percy  Street/Tottenham  CoiU't  Road,  W., and  Westcroft 
Steam  Works,  Hammersmith.  W 
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IE»R.I!ZE3S 

OF 

THE  SOCIETY  OF  ARTS. 


THE  ALBERT  GOLD  MEDAL, 

Established  in  memory  of  His  Royal  Highness  the  iTince  Consort,  for  eighteen  years  the  President  of  the  Society,  and  awarded 
annually  “ for  distinguished  merit  in  promoting  Arts,  Manufactures,  and  Commerce.” 


£500 

Has  been  placed  at  the  disposal  of  the  Council  to  promote,  by  means  of  prizes  or  otherwise,  ECONOMY  IN  THE  USE  OF  COAL  FOR 
LOMESTIC  PERTOSES.  "With  this  view  the  following  ) rizes  are  offered  r — 

1.  For  a new  and  improved  system  of  grate,  suitable  to  existing  chimneys  as  generally  constructed,  which  shall,  w ith  the  least 
amount  of  coal,  best  answer  for  warming  and  ventilating  a room. — IHE  SOCIETY’S  GOLD  MEDaL  AND  FIFTY  POUNDS. 

2.  For  a new  and  improved  system  of  grate,  suitable  to  exi>ting  ch  mneys  as  generally  construcied  which  shall,  with  the  least 
amount  of  coal,  best  answer  for  cooking  food,  combined  with  warming  and  ventilating  tne  room. — THE  SOCIETY’S  GOLD  MEDAL 
AND  MFTY  POUNDS. 

3.  Fur  the  best  new  and  improved  system  of  apparatus  which  shall,  by  means  of  gas,  most  efficiently  and  economically  warm  and 
ventilate  a room.- THE  SOCIETY’S  GOLD  MEDAL  AND  FIITY  P(-UNDS. 

4.  For  the  best  new  and  improved  system  of  appataius  which  shall,  by  means  of  gas,  be  best  adapted  for  cooking,  combined  with 
warmingand  vent dating  the  room. —THE  SOCIETY  S GOLD  MbDAL  AND  FII-TY  POUNDS. 

6.  For  any  new' and  improved  system  or  arrangement  not  inch.dco  in  the  foregoing,  which  shall  efficiently  and  economically  meet 
domestic  requirements.— THE  SOCIETY’S  GOLD  ik-EDAL  AND  FIFTY  POUNDS. 

The  Council  reserve  to  themselves  the  right  of  withholding  all  or  any  of  the  above  prizes,  as  tlie  judges  appointed  by  them  may 
determine. 

The  competing  articles  must  be  delivered  not  lat^r  than  the  1st  of  December,  1873,  with  a view  to  their  being  tested,  and  subse- 
quently shown  in  the  London  International  Exhibition  of  1874.  Competitors  must  state  for  which  premium  their  communication  is  sent 
in  competition.  o 

£200.-SWIKEY  PRIZE. 

JURISPRUDENCE.- Under  the  will  of  Dr.  Swiney,  a silver  goblet  of  the  value  of  £100  sterling,  containing  gold  coin  to  the  same 
amount,  is  presented,  on  every  fifth  anniversary  of  Dr  Swiney’s  death,  to  the  author  < f the  best  putilished  treatise  on  jurisprudence.” 

The  next  award  of  this  prize  will  be  mace  on  the  20th  of  Januai  y,  1874.  Ct  mpetitors  sliould  send  in  copies  of  their  published  w’orks 
not  lat«r  than  December,  1873.  — o 

£100.-TREVELYAN  PRIZE. 

PRESERVED  FRESH  MEAT.— The  sum  of  £100,  placed  at  the  disposal  of  the  Council  by  Sir  W.  C.  Trevelyan,  Bart.,  with  the 
Society’s  medal,  is  offered  for  the  discovery  of  a process  fi-r  preserving  fresh  meat  in  an  uncooked  or  law  state  better  than  by  any  method 
hitherto  employed,  applicable  to  the  preservation  of  meat  in  countries  y here  it  is  now  almost  valueless,  so  as  to  render  it  an  article  of 
commerce.  o 

POTHERGILL  PRIZE. 

Under  the  will  of  Dr.  Fothergill,  funds  are  bequeathed  lor  the  offer  of  a medal,  and  the  following  subjects  are  proposed  to  the  Society 
for  their  consideraiion  : — 

“ 1.  The  best  method  of  preventing  destructive  fires,  and  of  detecting  incendiaries. 

“ 2.  Of  speedily  extinguishing  fires  w hen  water  is  scarce. 

3.  Of  speedily  secuiing  valuable  property  from  ihe  flames,  and  also  from  thieves. 

“4.  Of  preventing  or  diminishing  the  numerous  latal  disasters  from  fa^hioIJable  muslin  dresses  catching  fire,  whether  by  rendering 
such  dresses  less  combustible,  or  havii  g constantly  in  readiness  a cloak  of  incc  mbustible  fabric,  composed  of  asbestos  or  amianthus,  with 
which  instanily  to  enwrajj  the  whole  body. 

“ 5.  Pa|itr  of  this  kir.d  (incombustible)  might  preserve  from  fire  valuable  deeds  and  other  manuscripts.  A premium  for  the  encourage- 
ment of  such  a manufacture  is  also  earnestly  recommended. 

“ The  above  to  be  varied  at  the  Society’s  discretion.” 

On  ihe  present  occasion  the  Society’s  medal  is  offered  as  follows 

GOLD  MEDAL. 

UNINFLAI\IMABLE  WOOD.— For  the  economic  production  of  uninflammable  wood,  so  as  to  render  buildings  in  which  it  is 
employed  less  destructible  by  fire  o 

HOWARD’S  PRIZE-GOLD  MEDAL  OR  £25. 

For  the  production  of  a traction  engine  of  moderate  power,  capable  of  being  employed  as  a substitute  for  horse  power  on  tramways 
and  in  the  streets  of  cities  and  t»  wns.  The  engine  to  fi  rm  one  structure  in  combination  with  the  truinway  carriage.  The  power  may  be 
generated  by  any  means,  provided  that  noise,  noxious  fumes,  or  the  Oiscliaige  of  refuse  into  the  air  or  on  to  the  road-surfaces  are  avoided. 

— o • — 

GOLD  MEDAL. 

For  the  discovery  or  manufacture  of  a means  for  safely  and  ecoru  rnioally  generating  power  suitable  for  use  in  place  of  steam.  It 
should  be  free  from  refuse,  noxious  fumes,  and  injurious  eftccts  on  the  metals  with  which  it  may  be  brought  into  contact,  or  on  to  the 
workmen  employed,  o 

SILVER  MEDAL  OR  STOCK  PRIZE. 

Under  the  will  of  John  Stock,  funds  are  bequeathed  for  the  c lTer  of  a medal  for  the  encouragement  of  drawing,  sculpture,  and 
architecture. 

SiJEI,L  CAMEOS. — On  tlio  present  occasion  the  Society’s  medal  is  offered  to  female  artists,  for  the  best  cameo  designed  and  executed 
on  any  of  the  shells  ordinarily  used  for  that  purpose. 


Ihe  Conditions  of  the  above,  and  a List  of  the  General  Prizes  may  be  obtained  on 

application  to  the  Secretary. 
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The  Educational  Officer  (Mr.  C.  Critchett)  read 
his  Eeport  to  the  Council,  as  follows  : — 


Eo.  1,076.  Yol.  XXI. 


FRIDAY,  JULY  A:,  187.3. 


All  ccmmnnications  for  the  Society  ihould  he  addressed  to  the  Secretary ^ 
John-streett  Adelphx^  London^  W.C. 


PROCEEDINGS  OF  THE  SOCIETY- 


ANNUAL  CONFERENCE. 


The  Twenty-second  Annual  Conference  between 
the  Council  of  the  Society  and  the  representatives 
of  Institutions  in  Union,  took  place  at  the  Society’s 
House,  on  Friday,  the  27tli  June.  Edward 
Carleton  Tdfnell,  Esq.,  Vice-President  of  the 
Society,  presided. 

The  following  is  a list  of  the  Institutions  and 
Local  Educational  Boards  represented  at  the  Con- 
ference, with  the  names  of  the  representatives 
nominated  by  them  : — • 


Birmingham  and  Midland  In- 
stitute   

Bromley  (Kent)  Literary  In- 
stitute   

Bromsgrove  Literary  and 
Mechanics’  Institute 


Carlisle  Mechanics’  Institute  | 

Crewe  Mechanics’  Institute  . . | 

Faversham  Institute | 

Huddersfield  Mechanics’  In-  i 
stitute  j 

Hull  Young  People’s  Christian  ( 
and  Literary  Institute  . . . . | 

Lancashire  and  Cheshire  ( 
Union  of  Institutes  j 

Leeds  Young  Men's  Christian  | 
Association ( 

London,  Birkheck  Literarj^  ( 
and  Scientific  < 
Institution  . . . . / 

„ City  of  London  ( 
College  j 


Mr.  W.  C.  Aitken. 

Mr.  Alfred  Cresswell. 
Mr.  W.  W.  Baxter. 

Mr.  G.  H.  Payne. 

Mr.  R.  P.  Amphlett, 
Q.C.,  M.P. 

Mr.  II.  r.  Vernon. 

Mr.  C.  P.  Hardy. 

Mr.  Edmund  Potter, 
M.P. 

Mr.  G.  Pottle. 

Mr.  J.  Robertson. 

The  Mayor  of  Faver- 
sham  (Mr.  E.  Watson 
Smith). 

Mr.  John  Sugden. 

Mr.  E.  Allison. 

Mr.  H.  J.  Atkinson. 

Dr.  E.  M.  Pankhurst. 
Mr.  T.  Ashton,  J.P. 

Mr.  T.  Lawton. 

Mr.  London. 

Mr.  J.  H.  Levy. 

Mr.  T.  Lyle. 

Mr.  G.  M.  Norris. 

Mr.  T.  J.  Pearsall. 

Rev,  R.  Whittington. 
Mr.  ^V.  J.  Bishop. 

Mr.  J.  Husband. 


,,  St.  Stephen’s  Even- 
ing School  (West- 
minster)   

,,  Tonic  Sol-fa  Teach- 

ers’ Association.  . 
„ W’^al  worth  Literary 

and  Scientific 
Institution  .... 
,,  Young  Men’s  Chr. 

Association  .... 

Watford  Public  Librar}’’  . . . , 

Wellingborough  Literary  In- 
stitute   


I Mr.  J.  H.  Levy. 

( Mr.  W.  H.  Baker. 

Mr.  W.  Davis. 

( Mr.  W.  J.  Hill. 

( Mr.  W.  R.  Bourke. 
t Mr.  E.  J.  Hammond. 
( Mr.  J.  S.  Noldwritt. 

I Mr.  R.  Strong,  J.P. 

( Mr.  F.  Wood. 

I Mr.  W.  Priestland. 

Rev.  Newton  Price. 

! Dr.  Charles  Adams. 

I Mr.  Cuthbert  Curtis. 

( Mr.  T.  S.  Curtis. 


To  the  Council  of  the  Society  for  the  Fncovragement. 
of  Alts,  31amiJ(icturcs,  and  Commerce. 

GEifTLEJiEN, — It  again  becomes  my  duty,  as  the 
officer  of  the  Society  entrusted  with  the  Educa- 
tional Department,  to  sulinit  to  the  Council,  for 
the  information  of  the  Conference,  an  account  of 
its  proceedings  in  connection  with  education  dur- 
ing the  past  year. 

You  will,  no  doubt,  remember  that  when  I had- 
the  pleasure  of  appearing  before  you  last  year,  it- 
was  my  duty  to  speak  of  a very  important,  but 
rather  discouraging  announcement,  to  the  effect 
that  the  Council  had  then  decided  to  discontinue 
the  annual  examinations,  which  have  been  carried 
for  no  less  than  eighteen  years.  In  the  Journal 
for  the  29th  December,  1871,  this  iraragraph 
appeared  ; — 

“ The  Council  h.ive  passed  the  following  resolution  : — 

‘ That  tbe  time  has  i.ow  arrived  when  the  present  system  of 
examinations  is  no  longer  necessary,  and  that  the  encourage- 
ment of  particular  subjects,  biaring  especially  on  Arts, 
Manufactures,  and  Commeice,  should  be  promoted  by  special 
means.’  If  will  therefore  be  seen  that,  alter  the  next  exami- 
nations, to  be  held  in  April,  1872,  the  present  system  will 
cease.” 

The  announcement  of  the  discontinuance  of  the 
examinations  ptroduced,  as  was  not  unnatural, 
considerable  discouragement  amongst  the  teachers 
and  students,  who,  for  years  past,  had  looked  to 
the  certificates  and  prizes  of  the  Society  of  Arts 
as  "their  most  powerful  stimulus  to  exertion, 
and  from  various  large  and  influential  institutions, 
especially  in  the  manufacturing  districts  and  in 
London,  the  Council  I'cceived  memorials  expres- 
sive of  the  very  strong  desire  of  the  managers 
that  the  old  examinations,  to  which  they  had  been 
so  long  accustomed,  should  be  continued. 

The  Council,  therefore,  instructed  me  to  inqurre 
how  far  the  ground  occupied  by  our  examma- 
tions  might  be  truly  said  to  be  covered  by 
those  of  other  public  bodies,  and  I found,  upon 
closely  investigating  the  conditions  upon  which 
the  Universities  and  the  Science  and  Art  Depart- 
ment, as  well  as  other  bodies,  carried  out  their 
respective  systems,  that,  after  all,  their  examina- 
tions did  not,  to  any  great  extent,  reach  the  class 
of  students  for  whom  oifrs  were  established.  The 
Council,  therefore,  in  deference  to  the  strongly 
expressed  wish  .above  referred  to,  determined  to 
rescind  the  resolution  for  the  discontinuance  of 
the  examinations,  but  this  decision  was  not  arrived 
at  till  late  in  the  year,  and  it  was  not  till  the  18th 
of  October  last  that  the  following  notice  appeared 
in  the  Journal : — 

“ In  accordance  with  the  report  of  a Committee  appointed 
to  consider  tbe  propriety  of  rescinding  the  resolution  for 
discontinuing  the  ex.aniiuations,  the  Council  have  decided 
to  continue  them  in  the  following  subjects,  for  the  year 
1873 

Arithmetic.  i French,  including  Commer- 

Book-keeping.  cial  French. 

Floriculture.  Gennan,  including  Commer- 

Fruitand  Vegetable  Culture.  cial  German. 

Logic.  Italian. 

Political  Economy.  | Spanish. 

Engli.sh  HLtory.  j Theory  of  Music. 

English  Liinguage.  i 

“ It  will  be  seen  that  several  of  the  subjects  in  which 
examinations  were  held  this  year  have  been  omitted,  and 
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French  and  Commercial  Frenoh  have  been  combined,  as  well 
as  German  and  Commercial  German.” 

The  fact  of  this  announcement  appearing  .so  late 
as  in  October  last  naturally  had  a tendency  to 
diminish  the  number  of  candidates.  Many  of  the 
Institution  classes  must  have  been  for  a time 
carried  on  under  the  impression  that  the  acquire- 
ments of  the  students  would  not  be  tested  this 
year  in  the  usual  manner;  moreover,  six  subjects 
. — The  Metrical  System,  Mensuration,  Domestic 
Economy,  Geography,  Latin,  and  Elementary 
Musical  Composition,  were  removed  from  the  list. 
Taking  all  this  into  consideration,  it  may  be  said 
that  the  diminution  in  the  numbers  this  year,  as 
compared  with  last,  is  but  insignificant.  Tire 
tables  show  that,  in  1872  there  were  1,198 
examined,  of  whom  972  passed,  while  in  1873  there 
were  1,052  examined,  of  whom  880  obtained  cer- 
tificates, and  thus  the  proportion  of  those  who  have 
succeeded  in  obtaining  certificates  is  greater  this 
year  than  last,  when  only  81  per  cent,  were  suc- 
cessful, while  on  the  present  occasion  rather  more 
than  83  per  cent,  have  been  so.  43  prizes  have 
been  given  this  year  out  of  51  offered,  while  last 
year  there  wore  55  awarded  out  of  79  offered,  the 
proportion  being  higher  this  year,  compared  with 
last  year. 

The  number  of  papers  worked  this  year  was  only 
1,359,  as  against  1,689  last  year,  the  number  of 
those  for  which  certificates  were  given  being  re- 
spectively 1,087  and  1,327.  In  estimating  the 
significance  of  these  figures  we  ought,  of  course, 
to  allow  for  the  necessary  diminution  caused  by : 
the  omission  of  the  six  subjects  just  referred  to.  ■ 
The  number  of  papers  worked  last  year  in  these 
subjects  was  302,  and  if  this  be  added  to  1,659  the 
sum  is  1,661,  or  only  28  less  than  last  year,  a con-  i 
elusive  proof,  as  it  appears  to  me,  that  there  is  no 
falling-off  in  the  interest  with  which  these  exami- 
nations are  regarded  by  the  class  of  students  for 
whom  they  were  established.  Indeed,  considering 
the  discouragement  and  doubt  that  the  announce-  | 
ment  of  their  intended  cessation  would  be  apt  to 
produce,  it  is  wonderful  that  so  large  a number  of 
candidates  have  appeared  this  year.  | 

I'he  Prince  Consort’s  prize  of  twenty-five  guineas 
has  been  aw.arded  to  Thomas  Richard  Clarke,  now 
of  the  Birkbeck  Institution,  and  formerly  of  the 
Salford  Working  Men’s  College,  who  has  gained 
eight  first-class  certificates,  and  six  pi-iz^s,  in  the 
last  four  years.  It  is  remarkable  that  last  year 
this  231'ize  was  gained  by  a candidate  from  the 
Salford  Working  Men’s  College. 

I have  again  to  express  regret  that  neither  this 
yearnor  in  thetbree  preceding  ones  have  the  Council 
been  able  to  award  the  jjrize  of  ten  guineas  offered 
to  females,  no  qualified  candidate  having  fulfilled 
the  conditions,  but  out  of  the  nine  other  prizes 
offered  specially  to  females  three  have  been  taken. 
I may  mention  that  the  first  prize  in  Political 
Economy  is  this  year  taken  by  a,  female,  an 
upholstress.  There  were  fifty-two  females  who 
gained  certificates. 

I may  here  draw  .attention  to  an  .announcement 
which  appp.ai'ed  in  the  Jniiruiil  for  the  4th  April 
last,  that  the  National  Union  for  Improving  the 
Eilucation  of  Women  of  all  Classes,*  a society  of 
which  her  Royal  Highness  the  Princess  Louise 
(Marchioness  of  Lome)  is  j)resident,  has  offered  a 

® Offiyes  Gl,  81i>aHe-street,  Loudon,  S.W. 


scholarship  of  £25,  tenable  for  one  year,  to  the 
best  female  candidate  in  the  Society’s  General 
Examinations,  it  being  a condition  that  she  shall 
be  in  training  as  a teacher,  and  that  she  consent  to 
pursue  her  sturfies  for  six  months  at  some  place  of 
superior  instruction  in  the  United  Kingdom  or 
abroad  approved  by  the  Nation.al  Union.  I am  in 
communica'ion  with  the  National  Union  in  re- 
ference to  the  award  of  this  scholarship. 

It  is  to  be  regretted  that  the  rica  voce  examina- 
tions in  modern  languages,  suggested  by  a mem- 
ber of  the  Council,  Mr.  Hyde  Clarke,  have  never 
been  taken  up  to  any  considerable  extent  by  the 
Institutions,  for  with  the  present  greatly  increased 
facilities  of  intercommunication  with  foreign 
countries,  and  the  value  attached  in  many  parts 
of  the  world  to  English  workmen,  the  advantages 
of  such  a system  seem  unque.stionable.  This  year, 
however,  these  examinations  h.ave  been  held  at 
two  Institutions,  and  five  candidates  have  ob- 
tained certificates,  a larger  number  than  on  any 
former  occasion. 

The  prizes  for  vmiting  from  dictation,  for  writing 
and  manuscript  printing,  and  for  the  best  spe- 
cimens of  handwriting,  as  shown  in  the  papers 
generally,  have  all  been  awarded,  and  the  report 
of  the  examiner  this  year  is  the  most  favourable 
that  has  yet  been  given. 

It  appears  from  the  table,  p.  637,  which  shows 
the  result  of  the  Elementary  Examinations  held 
by  the  local  bo.ards,  the  papers  being  furnished  by 
the  Society,  that  there  has  been  a large  increase 
in  the  number  of  candidates.  In  the  higher  grade 
there  were  605  this  year  against  460  la-.t  year,  and 
in  the  lower  grade  1,640  against  1,605,  the  total 
increase  being  180. 

Having  now  reported  iipon  what  it  will  in 
future  be  necessary  to  c.all,  for  the  sake  of  dis- 
tinction, the  Society’s  General  Examinations,  I pass 
to  the  new  system  carried  out  this  year  for  the  first 
time — the  Technological  Examinations. 

Many  of  those  qiresent  will  remember  that  the 
conference  last  year  was  specially  organised  for 
discussing  this  subject,  and  that  H.R.H.  Prince 
Arthur  honoured  the  Society  by  presiding.  On 
this  occasion  the  Council  put  forward  the  outline 
of  a scheme  for  these  examintitions,  proposed  by 
one  of  their  members.  Major  Donnelly,  R.E., 
and  this  was  afterwards  elaborated  and  published 
as  a programme,  which  is  probably  familiar  to 
most  of  those  present. 

The  object  of  this  s}^stem  is,  as  stated  in  the 
Council’s  report  read  at  the  last  conference,  “to 
supplement  the  existingex.aminationsof  theScience 
and  Art  Department,  by  organising  examin.-itions 
in  the  science  and  technology  of  the  various  arts 
and  manufactures  of  this  country,  to  be  conducted 
by  examiners  capable  of  te.^ting  the  j)7‘,a.ctical  know- 
ledge and  skill  required  in  tlie  application  of  the 
scientific  principles  involved  in  each  art  or  manu- 
facture.” 

In  order  that  a skilled  .artisan  may  really  work 
intelligently  .at  his  craft,  it  is  absolutely  necessary 
that  he  should  be  acquainted  with  at  least  the  out- 
lines of  the  sciences  beai'ing  upon  it.  With  this 
view  , it  will  be  seen  that  the  main  feature  of  these 
examinations  is  their  three-fold  charactir.  In  the 
fir.st  place,  the  candidate  must  prove  that  he 
possesses  “such  an  elementary  knowledge,  at  least, 
of  abstract  science  as  will  enable  him  thoroughly 
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NAME  OP  BOAED. 

Number  of  Centres. 

HIGHER  GRADE. 

LOWER  GRADE. 

Males. 

Pemales. 

Males. 

Pemales. 

Exa- 

mined 

Passed. 

Fxa- 

miued. 

Passed. 

Exa- 

mined. 

Passed. 

Exa- 

mined 

Passed. 

Ahlershot  ninl  Farnham  District  

1 

68 

66 

3 

3 

88 

87 

29 

29 

Hen  ford  

1 

18 

11 

12 

9 

106 

74 

28 

19 

Lfiiieti.shire  and  Choshiro  Union  of  Iiisiitutiuns. . 

46 

231 

127 

6 

3 

912 

399 

304 

174 

Leods  Young  Men's  Christian  Association 

1 

8 

4 

24 

11 

, , 

Li-lifield  

1 

4 

2 

5 

2 

7 

3 

New  Swindon 

1 

38 

io 

23 

10 

12 

10 

Rugbv  

1 

3 

, , 

6 

4 

Woston-snper-Mare  

1 

9 

4 

, , 

18 

i 

, , 

Yorkshire  Union  of  Institutes 

14 

216 

102  ' 

73 

27 

6 

i 

Totals 

67 

678 

323 

27 

17 

1249 

611 

391 

240 

to  understand  the  scientific  principles  of  which  his 
art  or  manufacture  is  an  application  ; and,  in  the 
second  place,  he  must  show  such  a knowledge  of 
the  application  of  those  principles  in  his  trade  as 
will  show  that  he  is  practically  conversant  with 
the  various  processes  and  manipulations  of  the 
factory  or  workshop.”  In  the  third  place,  in  order 
to  obtain  a certificate  he  must  send  in  a form, 
certified  by  his  employer,  showing  that  he  is,  and 
has  been  for  some  time,  employed  in  his  trade ; 
that  is,  he  must  be  a real  woi'kman,  not  an  amateur. 

The  scheme  having  received  the  cordial  approval 
of  last  year’s  conference,  the  Oouncil  decided  to 
hold  the  Technological  Examinations  this  year 
for  the  first  time,  and  the  following  five  subjects 
were  chosen  for  the  inauguration  of  the  system: — 
Cotton,  Paper,  Silk,  Steel,  and  Carriage- building. 

In  the  year  1856,  when  the  Society’s  General 
Examinations  were  held  for  the  first  time,  six  can- 
didates appeared,  while  in  the  year  1869,  the  last 
occasion  on  which  all  the  subjects  were  retained, 
the  number  was  2,160.  It  is  remarkable  that  this 
year,  the  first  in  which  the  Technological  Exami- 
nations have  been  held,  exactly  the  same  number, 
viz.,  six  candidates,  have  appeared.  The  number 
is,  no  doubt,  small,  and  may  not  at  first  sight  ap- 
pear encouraging,  but  when  we  remember  what  a 
complete  novelty  Examinations  in  feohnology  are  ; 
how  little  those  intending  to  become  candidates 
could  julge  of  the  nature  of  the  questions  that 
might  be  put  to  them,  and  moreover  when  we 
consider  how  extremely  difficult  it  is  to  make  such 
a system  public  among.st  the  men  likely  to  avail 
themselves  of  it,  I think  the  Council  may  rest 
satisfied  with  this  small  beginning,  in  the  hope 
that  in  a few  years  the  numbers  may  increase 
many  hundredfold,  as  was  the  case  with  the  Gene- 
ral E 'caminations. 

In  only  three  out  of  the  five  subjects  I have 
mentioned  did  can  lidates  appear,  and,  as  the  results 
of  the  science  examinations  of  the  Science  and  Art 
Dep  irtment  are  not  yet  known,  I am  unable  to  say 
at  present  whether  these  candiiates  have  entitled 
themselves  to  oertideates.  I do  not,  therefore,  in 
this  report  give  their  names,  but  I think  it  will 
interest  the  conference  to  quote  the  substance  of 
the  examiners’  rep  >rts  on  the  technological  papers. 

Mr.  John  Cheetham,  examiner  in  the  cotton 


manufacture,  says  of  the  one  paper  submitted  to 
him ; — • 

“ Only  one  cindidate  has  come  forward  in  Cotton  Manu- 
facture. His  paper,  however,  is  a very  satisfactory  one. 
Ele  has  passed  an  excellent  exainiimtion  in  the  suEije<-t, 
evidencing:,  in  some  of  his  replies,  an  amount  of  practical 
knowledge  and  a fami liarity  with  mechanical  details  which, 
with  hi'-  skill  a.s  a draughtsman,  would  have  justified  him 
in  competing  for  the  ‘Advanced,’  instead  of  the  ‘Elementary’ 
grade.” 

Neither  in  paper  manufacture  nor  in  silk  did  any 
candidates  appear.  I may,  however,  mention  that 
the  gentlemen  who  undertook  to  set  papers  in 
these  subjects  were,  for  paper,  Mr.  Richard  Herring, 
;ind  for  silk,  Mr.  Francis  Cobb.  In  steel  manu- 
facture, including  cutting  and  edge  tools,  two 
Candidates  came  forward,  and  the  report  of  the 
examiner,  Mr.  John  Anderson,  of  the  Royal 
Arsenal,  Woolwich,  is  as  follows: — 

“ I have  gone  carefully  over  the  papers  on  ‘ Steel  Manu- 
factuie,’  and  my  only  regref  is  that  there  are  so  few  of  them, 
for  those  suhoiiited  are  very  superior,  and  are  probably  as 
uO'id  as  nuy  be  expected  from  students  of  this  class,  the 
papers  being-  written  in  the  short,  spai-e  "f  tiiree  hours. 

•‘Both  p I pers  are  written  hy  practical  enaineers,  and  in 
addition  to  their  engineering  kimuleilge  of  the  steel  subject, 
they  have  evidently  been  reading  np  the  more  recent  books  on 
steel  aii'l  in  iterials,  and  one  ot  them  more  especially 
seems  t>  be  faii-lv  ai-qnainted  wiih  the  o|iinious  expressed  at 
the  lecciit  meeting  of  tile  Iron  anh  Steel  Institute. 

“ It  is  scarcely  possible  to  draw  a distinct  line  between 
that  wliicti  is  the  re il  .'elf--o-quired  knowledge  of  a student 
upon  any  subjeet,  and  that  ephemeral  suit  of  knowledge 
which  is  the  result  of  mere  cram  for  the  occasion  ; it  is  there- 
fore necessary,  in  the  absem-e  of  any  other  test,  simply  to 
t.ike  the  papers  as  they  are  here  submitted,  and  be  guided 
hy  the  wri'ten  answers. 

“ As  both  of  these  p-ipers  are  for  ‘ Honours,’  there  is 
no  dilfi'-uliy  in  drawing  a ciiiiiparison  lietween  tlieiii ; for, 
although  boih  are  go- d,  still  one  of  them  is  considerably  more 
pel  feet  than  the  niher." 

In  the  subject  of  carriage  building,  there  were 
three  candidates,  of  whom  Mr.  George  N.  Hooper, 
the  examiner,  says  : — ■ 

“ I'he  papers  sent  in  arc  all  highly  creditable  to  the 
w-riters,  and  very  encouraging  to  those  who  have  proposed, 
and  liiive,  thus  far,  worked  out  the  subject  of  technology  in 
couneotion  wi'h  Briti.'h  m mvifactnres. 

‘‘  I'he  cindid'tes  have  on  this  occasion  only  answered  the 
elcmeniary  questiotis.  However,  I niU't  candidly  say  that 
I am  convinced  there  are  large  numbers  of  young  men  en- 
gaged in  tlie  carriage  manufacture  who  could  have  an- 
swered the  questions  quite  as  well  if  they  would  have 
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taken  the  trouble  to  try,  or,  I may  even  say,  bad  they 
known  anything  about  such  examinations  beiuf;  held. 

“ Many  capitalists  and  manufacturers  are  not  only  will- 
ing but  eager  to  find  intelligent  managers,  foremen,  as.sist- 
ants,  who,  if  they  posses.sed  indu.-ny,  perseverance,  and  a 
desire  to  please  would  be  well  paid,  and  have  means  of 
material  as  well  as  social  advancement. 

“ If  the  most  intelligent  of  the  rising  gener.ation  of 
artizans  will  but  apply  their  best  faculties  to  their  daily  oc- 
cupation, they  will  find  openings  not  only  ready  but  wait- 
ing for  them  to  occupy. 

“ On  one  aspect  of  these  examinations  I mu8t,however,issue 
a warning.  It  has  been  found  that  .some  winners  of  prizes 
at  workmen’s  exhibitions  have  had  their  heads  so  turned  by 
a first  success  that  this  has  injured  their  future  prospects. 
If,  however,  a first  sucoe.ss  is  followed  up  with  patient  in- 
dustry and  moderation,  the  examinations  can  have  but  bene- 
ficial effects.” 

These  reports  cannot  but  he  encouraging  to  the 
candidates  and  to  the  Council.  It  is  satisfactory 
ta  find  that  on  this  first  occasion  no  candidate  has 
failed,  and  that  the  examiners  are  able  to  speak  in 
high  terms  of  tlie  technological  papers.  It  is 
earnestly  to  be  hoped  that  none  of  these  candidates 
will  have  failed  in  the  science  subjects,  as,  should 
they  have  done  so,  they  will  not,  according  to  the 
regulations  of  the  examination,  be  entitled  to 
certificates. 

One  of  the  principal  objects  of  the  conference 
held  last  year  was  to  endeavour  to  enlist  the  aid  of 
other  public  bodies,  notably  of  the  ancient  and  ' 
powerful  City  companies,  or  Trade  Guilds,  of  Lon- 
don in  this  undertaking.  It  v/as  known  that  many 
— though  not  all — of  these  companies  possessed  j 
large  revenues,  and  it  had  been  observed,  especially  ! 
of  late  years,  that  most  laudable  anxiety  had  been  i 
shown  by  those  to  whom  the  responsibility  of  ad-  j 
ministering  these  revenues  had  been  committed,  j 
that  they  should  be  made  use  of,  to  a considerable  , 
extent,  for  the  piublic  advantage,  and  particularly  | 
for  encouraging,  in  some  mode,  the  trade  or  craft  i 
which  was  now,  or  had  been  at  some  recent  i 
period,  the  occupation  of  most  of  the  members.* 
Under  these  circumstances,  and  knowing  the  ear- 
nest desire  felt  by  the  courts  of  some  of  these 
companies  to  use  the  w^ealth  committed  to  them 
for  really  laudable  objects,  and  not  to  squander  it, 
as  had  been  too  often  done  in  former  and  unen- 
lightened times,  in  useless  if  not  injurious  charities, 
the  Council  made  an  appeal  to  these  guilds  to  aid 
them  in  this  undertaking.  I cannot  but  feel  that, 
considering  that  the  whole  system  is  new,  and  that 
notwithstanding  every  effort  to  make  it  public,  it 
is  as  yet  but  little  known  ; that,  moreover,  it  is,  or 
was  till  recently,  perfectly  untried,  and  that  conse- 
quently its  success  had  not  been  assured — I say, 
considering  all  these  circumstances,  I think  the 
City  Companies  have,  on  the  whole,  very 
fairly  responded  to  the  appeal  made  to  them. 
The  Fishmongers’  Company,  always  amongst 
the  first  in  every  truly  liberal  undertaking,  has  I 
givenusadonationof  fifty  guineas,  and  theMcrcers, 
Drapers,  Vintners,  Salters,  Coach  Makers,  Spec- 
tacle-Makers, and  Cloth-Workers  have  all  given 
contributions.  The  last  named  conqrany,  the  Cloth- 
workers,  have  it  in  contemplation  to  take  a much 
more  important  stejr  arid  to  establish  scholarships 
in  their  own  branch  of  manufacture,  but  as  the  dc- 


* As  an  instance  of  this  may  he  mentioned  the  course  of  lectures 
recently  delivoi  cd  mnlrr  tlie  auspices  of  the  Sta  i'  ners’  ('ompatiy,  hy 
Mr.  Ellis  A.  I>avuls*>n  and  the  Rev.  Aithur  Riut:,  on  the  arts  of 
printing*-,  type-founding^,  | apcr-inahinp.  cnf,'-iaving,  and  'Aooil-culiing’.  | 
I’he  deiiumd  for  tickets  was  so  jjreat  that  the  lectures  were  repeated. 


tails  have  not  yet  been  settled  I am  unable  to  say 
exactly  what  will  be  done ; but  I believe  it  has 
been  determined  that  the  Society’s  Technological 
Examinations  shall  he  made  use  of  as  the  means  of 
deciding  upon  the  raeiits  of  the  respective  candi- 
dates for  these  scholarships. 

Her  Majesty’s  Commisioners  for  the  Exhibi- 
tion of  1851,  in  a letter  to  Major  Don- 
nelly, say  that,  “ with  the  view  of  encourag- 
ing persons  to  present  themselves  for  the  ex- 
aminations in  technology,  which  have  recently 
been  established  hy  the  Society  of  Arts,  they  have 
resolved  to  offer  to  grant  three  studentships,  of 
fifty  pounds  each,  to  he  awarded  to  the  persons 
who  shall  distinguish  themselves  the  most  in  the 
subjects  of  steel,  silk,  and  carriages  respectively  at 
the  examinations  in  the  present  year.  These 
scholarships  are  to  be  awarded  on  condition  that 
the  recipients  go  for  a year  to  some  place  of  scien- 
tific instruction,  such  as  theEoyal  School  of  Mines, 
the  Eoyal  College  of  Science  in  Dublin,  Owens 
College,  Manche.ster,  or  the  English,  Scotch,  or 
Irish  Universities,  or  other  school  approved  by  her 
Majesty’s  Commissioners,  or  travel  abroad  for  the 
purpose  of  improving  themselves  in  their  trades.” 

Such  rewards  as  these  will  be  a real  encourage- 
ment to  students,  and  it  is  hoped  that  when  the 
other  great  trade  guilds,  who  have  already  shown 
their  willingness  to  aid  the  Society  in  this  move- 
ment, really  understand  its  character  and  appreciate 
the  very  great  advantages  it  is  likely  to  confer 
upon  the  arts  and  manufactures  of  this  country, 
they  also  will  follow  the  example  of  her  Majesty’s 
Commissioners  and  of  the  Clothworkers’  Company, 
and  aid  the  Society  in  establishing  scholarships. 
Indeed,  I have  no  doubt  that  should  any  public 
body  or  individual  decide  to  give  prizes  or  scholar- 
shii^s  in  any  particular  branch  of  manufactm’e,  the 
Council  of  the  Society  would  at  once  add  that 
subject  to  its  programme. 

I must  not  omit  to  mention  the  liberal  manner 
in  which  several  individual  members  of  the  Society, 
whose  names  have  been  announced  in  the  Journal, 
have  come  forward  in  aid  of  this  scheme,  and  with 
such  a splendid  example  before  them  as  that  of  Sir 
Joseph  Whitworth,  who  by  the  establishment  of 
the  scholarships  called  after  his  name  has  done  so 
much  to  encourage  technical  education,  I cannot 
but  hope  that  other  wealthy  and  liberal  men  may 
he  led  to  encoiirago  these  Technological  Examina- 
tions by  endowments  of  a similar  kind. 

In  conclusion,  I may  announce  that  it  is  the 
intention  of  the  Society  to  continue  the  same  five 
subjects  next  j'ear,  with  the  addition  of  some  others 
which  have  not  yet  been  decided  upon. 

I have  the  honour  to  be,  Gentlemen, 

Your  obedient  servant, 

ClIAllLES  CEITCHETT, 

Educational  Officer. 


Appekeix. 

EXAMINEKS’  KEMAEKS. 

The  Examiner  in  Arithmetic  saj's: — “As  a whole  the 
pajiers  very  iiuuli  lesemhle  those  of  previous  years. 
Some  of  them  are  exceedingl}'  well  done;  most  of  them 
exhibit  a fair  acquaintance  with  the  subject ; while  a 
few  are  quite  below  par  both  in  theory  and  practice.” 
The  Examiner  in  Book-keeping  says: — “The  papers 
ai’e  of  more  than  average  merit.” 

The  Examiner  in  F/oriculttire  — “There  is  nothing 
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TABLE  I. 

EESULTS  OF  THE  GENERAL  EXAMINATIONS  OF  1873. 


NAME  OF  LOCAL  BOARD. 

No.  of  Candidates  Exa- 
nun^d  at  Previous 

Examination  by  Local 
Board. 

No.  of  Candidates  who 
Passed  Previous  Exa- 
ininatiou  by  Local 
1 Board. 

No  of  Candidates  Exa- 
mined at  Eiiial  Exa- 
mination. 

No.  of  Candidates  who 
Passed  at  Huai  Exa- 
mination. 

No  of  Papers  tVorked  at 
Final  Examination. 

No.  of  First-class  Certi- 
ficates awarded. 

No.  of  Second-claes  Cer- 
tificates awaided. 

^■s 
^ B 

d 

S 

Aberdeen 

66, 

38 

39 

30 

39 

3 

10 

17 

Acrritigton  ... 

3 

2 

3 

1 

1 

Aldershot  and  Farnham... 

25 

25 

15 

13 

28 

5 

8 

8 

Arbroath 

7 

7 

7 

7 

7 

1 

3 

3 

Ashby-de-ia-Zjuch 

14 

14 

13 

8 

13 

3 

5 

Ashford 

ll 

11 

11 

11 

17 

8 

G 

3 

Baciip 

40 

35 

17 

14 

20 

1 

2 

13 

Birmingham ... 

34 

26 

27 

24 

35 

10 

9 

12 

Blackburn 

4 

4 

2 

2 

2 

1 

1 

Blandfnd 

1 

1 

Bolton  Cliurch  Institute 

5 

4 

7 

4 

2 

„ Mechanics'  Institution 
Bow  and  Bromley 

13 

13 

14 

7 

28 

1 

2 

8 

6 

4 

4 

3 

4 

3 

Bradford 

7 

6 

6 

6 

9 

2 

4 

2 

Bromley  (Kent) 

1 

1 

1 

1 

Bromsgiv)ve  ... 

2 

1 

2 

i 

Burnley  Mechanics’  Institution 

1 

1 

2 

i 

Carlisle 

25 

21 

25 

25 

32 

G 

14 

11 

Chorley 

3 

3 

1 

1 

1 

1 

Crewe 

20 

12 

2 

1 

3 

i 

Derby 

4 

4 

3 

3 

4 

2 

2 

Devonpovt 

9 

9 

6 

6 

7 

4 

2 

1 

Dudley 

2 

2 

2 

2 

4 

1 

1 

Dundee 

30 

21 

35 

5 

8 

11 

Edinburgh  ... 

4 - 

4 

6 

2 

1 

3 

Freetown 

2 

1 

2 

1 

Glasgow  Andersonian  University  ... 

30 

26 

36 

33 

38 

5 

22 

8 

,,  A henjjeum 

50 

49 

45 

38 

54 

5 

16 

26 

5,  Media  ics’  Institution 

61 

49 

40 

30 

42 

4 

13 

15 

Halifax  Mechatdcs’  Institution 

8 

8 

7 

5 

10 

1 

3 

3 

,,  Working  Men’s  College  ... 

25 

21 

22 

20 

34 

10 

16 

Hertford 

7 

6 

6 

5 

11 

2 

6 

Hitchin 

1 

1 

1 

1 

1 

1 

Huddersfield 

12 

7 

8 

3 

12 

1 

2 

2 

Hull  Chufch  Institute  ... 

30 

24 

18 

17 

18 

14 

1 

2 

„ Young  People’s  Institute 

50 

47 

39 

33 

42 

9 

16 

9 

Hyde 

5 

5 

5 

4 

7 

1 

3 

2 

Ipswich 

8 

7 

12 

12 

12 

2 

8 

2 

Kendal 

5 

5 

5 

1 

2 

2 

King's  Lynn... 

4 

4 

4 

1 

2 

1 

Leeds  Church  Institute  ... 

7 

7 

7 

4 

2 

1 

,,  Young  Men's  Christian  Association 

32 

20 

23 

16 

38 

5 

5 

9 

Leicester 

10 

3 

13 

1 

4 

Lichfield 

2 

2 

1 

1 

2 

2 

Liver|jo  d 

25 

25 

21 

20 

31 

4 

14 

9 

Lo  kwood 

1 

1 

4 

2 

8 

1 

1 

London,  Birkbeck  Literary  and  Scientific 
Institution 

99 

88 

76 

63 

100 

26 

34 

28 

,,  City  ot  London  Colle 'e  .. 

68 

64 

90 

81 

124 

37 

43 

32 

,,  R"yai  Polytech  ic  Institution 

16 

16 

31 

30 

41 

6 

12 

20 

„ St.  ‘"tephen’s  (Westminster)  Evening 

Schools 

IS 

17 

23 

19 

36 

2 

9 

15 

,,  Tonic  Sol-fa  Teachers’  Association  . 

20 

20 

8 

8 

8 

3 

5 

„ Walworth  Litvrary  and  Scientific 

Institution  ... 

1 

1 

1 

1 

Manchester  ... 

100 

90 

94 

80 

136 

44 

28 

35 

Mossley 

19 

18 

9 

9 

12 

3 

3 

5 

Newcastle-on -Tyne  Church  Institute 

3 

3 

10 

9 

14 

3 

7 

3 

Oldham 

7 

7 

7 

7 

10 

3 

6 

Paisley 

5 

5 

8 

8 

9 

3 

4 

2 

ParsonstowQ 

3 

3 

4 

4 

4 

1 

1 

2 

Pembroke  Dock 

12 

12 

6 

6 

6 

2 

4 

Penzance  ...  ... 

6 

6 

6 

5 

14 

4 

1 

7 

Preston 

1 

1 

Richmond 

4 

4 

8 

1 

4 

3 

Rotherham  ...  ...  ...  ..J 

1 ! 

1 

2 

2 

2 

1 

1 1 

... 

13 

8 

2 


1 

3 

10 

2 
2 

L 
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TABLE  I. — (Continued). 


Numheii  of  Local  Boauds,  73. 

N.B, — Seven ty-Dine  Candirlates  came  foi  w ■?(!  in  Wiuinfj  frnin  Dictation,  and  Thirteen  in  Writing  and  Manu- 
cript  Piinting,  liui,  as  Coititicat.es  are  not  given  for  ttiose  salijects,  tliey  are  m t includeii  in  tiie  aliove  Table,  but 
the  [iiizes  h warden  in  both  these  subjects,  and  also  the  piizts  awarded  by  the  Council  lor  Handwriting  generally, 
are  included  in  the  list. 


TABLE  II. — Number  op  Papers  Worked  in  each  Sub.tect  iv  the  Four  Last  Years,  with  the 

Kesui.t  for  the  Year  1873. 


1873. 

ce 

s 

« 

c " 

"■  .Si  rt  . 

SUBJECTS. 

1870. 

1871. 

1872. 

c-  ^ 

u ^ 

O yT 

c 3 

£ W "3 

Jj  ^ 4, 

-p 

Sr  O 

^ 3 

o 3 

U4  u 

^ % 

w 0 js 

c ax 

. CJ 

5u 

" 0 

. S 7 ^ 

% 

Arithmetic 

501 

546 

431 

430 

66 

114 

165 

85 

IMetrieal  System  . . 

62 

30 

66 

Boolc-kee|iing 

290 

29.5 

254 

265 

119 

80 

66 

io 

Mensuration 

03 

74 

48 

Florie  111  tore 

9 

5 

t) 

9 

3 

4 

1 

1 

Fr  uit  and  Vegetable  Culture  . . 

8 

6 

7 

10 

2 

4 

3 

1 

Domestic  Fconoinv 

13 

29 

13 

( Politiral  E oiioniy 

j25] 

31 

23 

28 

7 

12 

6 

3 

( Civil  Goveriunent 

Geography 

♦ «.  . 

108 

103 

91 

English  History  .. 

. . 

120 

10.3 

103 

93 

6 

23 

26 

38 

English  I-itevMture 
Eii^libh  E!tngu;iy;e 

• * 

82 

170 

174 

183 

14 

si 

67 

51 

Logic 

16 

23 

o't 

21 

4 

7 

6 

4 

Latin 

20 

21 

16 

. , 

t 

1 French  . . 

( Commercial  French 

* * 

14.3 

158 

17 

193  1 
20  ] 

177 

9 

24 

82 

62 

t 

1 German  , . 

1 Commercial  German 

26 

26 

4 

48  1 
12  f 

41 

6 

17 

12 

7 

Italian 

3 

3 

3 

2 

1 

1 

, . 

Spanish 

10 

19 

6 

9 

3 

4 

2 

Theory  of  Music. . 

72 

87 

109 

93 

23 

42 

20 

8 

Elementary  Musical  Co 

niposition 

51 

69 

46 

Totals  . . 

1.609 

1 811 

1 689 

1 359 

261 

378 

448 

272 

* These  IwoMihjeCts  were  uiiiteil  in 
t Theae  iwosutijecis  Were  unilcU  ihia  year. 
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spfcial  in  Ihe  papers  this  pear.  The  greatest  deficienc  y 
is  in  the  spelling  oi  thenauiis  of  plants,  and  this  1 have 
noticed  ever  since  tliese  i xarninaii' ns  have  hi  en  goiii!.' 
on,  and  I have  leieircd  to  it  on  [ re vimis  occasions.  O'  l a- 
sionally  the  candidates  tail  to  catch  the  purport  of  the 
question  set,  and  in  such  cases,  of  course,  the  replies  are 
wide  of  the  niaik.” 

The  Examiner  in  Tridt  and  Vegetable  says : — 

“The  pape  IB  Icir  this  year  are  of  a much  higln  r siandai  d 
than  usual.  The  two  sets  which  have  obtained  fiisl 
class  certificates  indicate  much  experience  on  the  part 
of  the  candidates.” 

The  Examiner  in  Political  Economy  says,  “that  he  is 
desirous  of  c xprc'ssing  his  opinion  ot  the  high  merit  of 
ths  answering  of  the  candidates  obtaining  finst-class 
certificates,  and  of  the  ciediiable  character  of  the  an- 
swering ot  tlie  candidates  obtaining  second-class  ccr- 
tifi'Htes.  Much  of  the  answerintr  of  the  candidates 
obtaining  third-class  cerlificates  is  not  without  mc;rit.” 

The  Examiner  m English  Ilistnry  ea.\s-. — “There  is 
more  than  usual  inequality'  in  the  meirls  of  the  jiapers. 
Those  which  have  obtained  the  distinction  of  a fiist 
class  were  good  in  all  resjiects,  and  Ic^-ave  nothing  to  lie 
desiied  in  respect  to  accuracy,  caietiil  study,  grammar, 
and,  in  many  instances,  excellent  hand- writing.  1 am, 
however.  Sony’  to  say  that  a large  number  ol  candidati  s ■ 
have  faih  d even  to  pass  inconsequence  of  their  very' j 
inaccurate  spelling.  I had  hopr  s,  aftir  the  exjierience  I 
of  the  List  two  years,  that  this  defect  would  not  have 
reappeaieil  as  it  has  done  on  the  jiri  sent  occasion.  I ' 
think  the  attention  of  teachers  should  be  called  to  this  , 
point.”  I 

The  Examiner  in  th.cEnglish  Langungesays:  — “I  belie  ve  ^ 
that  the  ptipeis  are  more  numerous  ttian  they  have  been  ; 
in  iinv  fiiiiiier  year;  but  a rattier  smaller  proportion 
of  them  than  tnsual  reach  a high  standard  of  ' xca  Hence,  ; 
and  the  numtier  of  failims  is  consiilerable.  I uiOy,  liow-  I 
ever,  observe  that  in  the  important  matter  of  parsing 
there  is  a general  impirovement.”  j 

The  Examiner  in  Logic  s>iys: — “ Having  regard  to  the 
lengtti  of  time  allowed  tor  answering,  lam  vet  v well  | 
satisfi-  d with  a large  piropoition  of  the  papers  Indeed,  j 
in  some  cases  I am  surprised  at  ihe  considerable  know- 
ledge shown,  and  cannot  but  think  that  the  examinations 
mu.st  be  usi  fill  in  stimtilating  study.  If  1 have  any 
general  obseivation  to  make,  it  is  that  students  sir  oti  hi  give 
more  attention  to  tlie  practice  of  logical  exercises,  as 
recommended  last  year.” 


on  former  occasions,  and  the  result  is  that  the  trans- 
lations from  English  into  Geimm  are  far  more  cor- 
rectly done  than  at  the  former  examinations.  Those 
c.aiifiidate.s  who  were  successful  enough  to  obtain  first 
class  certificates  have  evidently  had  much  practice  in 
German  commercial  correspondence,  whilst  those  who 
have  failed  showed  chiefly  a want  of  knowledge  in 
German  commercial  phraseology.  I must,  therefore, 
partii  ularty  reconimend  to  future  candidates  for  first 
class  certificates  to  apply  themselves  diligently  to  the 
■study  of  German  commercial  correspondence,  both 
theoretically  and  practically.  Perhaps  nothing  requires 
so  mtrcli  continual  practice  as  German  commercial  cor- 
respondence ; so  that  suet  essful  candidates  should  bear 
in  mind  that  their  prcsi  nt  pnfiriency  will  be  of  little 
value  tor  piactical  purpo.ses,  unless  they  keep  up  by 
constant  practice  the  routine  of  writing  commercial 
letteis  in  German.” 

The  Examiner  in  Spanish  says: — “Considering  the 
results  of  tliis  I xamination,  1 appiehend  that  the  know- 
ledge of  the  candidates  is  not,  with  few  exceptions,  so 
fhori  ugh  and  comprehensive  as  it  should  lie  to  warrant 
their  compiting  for  the  certificates  of  the  Society  of  Arts, 
which  are  undoubtedly  one  of  the  l est  encouragements 
to  hauling.  I venture  to  make  these  observations, 
thinking  tliat  some  di>a]ipointinent  may  be  spared  to 
finure  candii  aies  if  they  are  timely  warned  that  the 
certificates  they  seek  are  to  reward  real  and  not  super- 
ficial knowledge.” 

TheExamiiter  in  TLandwriting  says: — “This  year  there 
is  Very  com-iderable  improvement.  Soecimens  of  the 
bold,  well  tiunied  characters,  to  which  prizes  have 
hitherto  been  s\ stematically  awaided,  tire  more  nu- 
tnerous  tliaii  on  any  previous  occasion.  Much  of  the 
w)  iting  i.s,  indeed,  ixtreinely  creditable, and  wotild  doubt- 
le.ss  obtain  veiy  hisjli  marks  at  the  Civil  Service  examina- 
tions. It  is  gratifying  to  see  that  the  candidates  have 
gent  I ally  had  in  Ihi  ir  ii  iiids  the  advantaoes  of  extreme 
and  iiiicomjnomi.sing  legibility,  wittmut  » Inch  the  most 
elegant  or  charactcrislic  writing  cannot  be  considered 
sa  isluctory.” 

The  Chairman  s Ll  the  tiist  subject  which  had  been, 

suegested  for  discussion,  was — 

“ The  iMroKTANCB  of  having  Ci.asses  in  such 

SvliJl  CTS  AS  LlTHtATUtlE  A.M)  POLITICAL  -I  GONOMY 
IN  'into  iNe-m  UTKINS.  INSTEAD  OF,  AS  NOW,  CON- 
FINING ATTENTION  AL.MOST  EXCLUSIVELY  TO  SciENCB 
builJECTS.” 


The  Examiner  in  Erench,  inehiding  Commercial  Cor- 
rcspoi, deuce,  says: — “The  iiapers  tins  year  are  on  the 
whole  very  saiisfactory.  Th  re  are  tmt  few  fiist-cbiss 
certificates;  indeed,  there  is  no  cmdilate  showing  i x- 
ce)itional  powois  ; but  the  total  number  of  eirnficates 
awarded  ibis  year  will,  1 think,  be  touml  to  be  above 
the  average  ot  previous  j’ears.  One  feature  which  I 
have  noticed  on  former  occasions,  but  wliirh  lias  struck 
me  more  forcibly  this  time,  is  that  the  best  and  tlievvof.-t 
papers  are  found  mostly  in  groups;  showing  that  the 
individu-il  aiititude  of  each  candidate  is  v.  ry  materially 
attected  by  ■local’  circumstanci  s — in  other  w'or'S,  tb.it 
the  re.snlts  of  the  examination  ate  almost  absolutely 
determined  by  the  quality  of  the  teaching.” 

The  Examiner  in  Crunai/,  including  Commercial  Cor- 
respoi. deuce,  says: — “1  consider  the  lesult  of  the  l,st 
exiiiiination  very  satisfactory.  Six  eaiulid..tes  have 
done  so  well  in  the  subject  ot  Gi  rinan  conum  rcial  coi- 
respoiidi-m  e,  as  lobemlifled  to  a first-class  ceiiificatc, 
and  the  | apers  lor  second  and  thiiii-class  ceilificatis 
have  mostly  bi  i n far  bi  tter  woikcd  out  tlian  those  i.t 
formi  r yeais.  This  result  is  the  more  s ilisfactoi  y,  since 
thesubjicts  sitlor  Itielast  examinatioii  weie  pnbhsbed 
much  later  than  usual.  Tlie  eandiilati-s  for  second-class 
cenificates,  in  ]iai  I ictilar,  su  in  this  lime  to  have  paid 
more  aUculicn  to  the  special  subjects  than  was  the  ca 


Mr.  Lawton  (Lancashire  and  Cheshire  Union)  said 
that  tluoughimt,  the  disliict  which  be  represented, 
iViTiing  classes  wire  becoming  more  and  more  irn- 
Jioitaiii  ; but,  Uiifurtiimilely.  thi  re  were  very  few  clas.ses 
in  liiiTatiiie  and  political  ecoinmiy,  owing  to  the  great 
diflicuby  of  getting  teachers,  and  pioviding  sufficient 
fees  to  |iay  lliem.  l^iacticalli , tbere  were  only  four  or 
live  classes  in  English  literature.  Now,  in  a great 
many  cases,  the  eb-im  ntary  stagts  of  seienlific  subjects, 

1 specially  blaring  upon  the  mannfiicl  urea  of  the 
distiiils.  Wire  now  tauglit  in  the  day  schools, 
so  that  the  buys  who  were  now  Ir.iving  these 
scliools,  did  not  lequiie  to  attuid  evi  iiing  classes 
in  thii.'C  subjects.  It  was  very  desiratile,  therefore,  that 
some  luithci  teaching  should  be  pioviiitd  lor  them,  ia 
order  to  bniuen  their  knowledge  and  enlist  their  in- 
terest in  the  institutions,  'ihe  ISeience  anil  Ait  Depart- 
ment I aid  Soil  nee  teaclids,  but  it  did  not  give  any'  paj'- 
meiit  to  ti  acbers  in  such  .subjects  as  those  he  had 
refined  to;  and  therclore  the  lees  required  from  the 
ptipiils  wii'i'  so  liigb  as  til  make  it  almost  impossible  tor 
btudeiits  Irom  the  wot  king  classi  s to  pay  them.  It 
seemed  lo  him  nei  tSsaiy  lliat  Bunn  thing  slmiilJ  be  done 
to  exieiid  the  opeiatioii  to  evening  classes,  liecause,  in 
thi  ci'Uise  ol  four  or  five  years,  a large  body  ot  educated 
youths  would  be  leaving  school,  especially  iu  the  largo 
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towns,  who,  he  was  happy  to  say,  were  now  receiving 
scientific  instruction  in  connection  with  the  ordinary 
day  schools.  He  might  mention  that,  from  Manchester 
alone,  about  two  thousand  students  were  sent  up  to  the 
Department  last  year,  the  great  majority  from  day 
schools.  He  thought  it  desirable  to  widen  the  area  em- 
braced by  these  classes,  and  with  regard  to  such  im- 
poitant  subjects  as  literature  and  political  economy 
some  strong  inducement  was  needed,  if  they  were  to  be 
properly  and  thoroughly  studied.  He  therefore  begged 
leave  to  propose  ; — 

“ That  this  Conference  recommends  the  Science  and  Art 
Department  to  take  into  consideration  the  question  of  adding 
Political  Economy  to  the  list  of  subjects,  and  paying  teachers 
on  results,  on  the  same  system  as  that  applied  to  other 
scientific  subjects.” 

Mr.  Pottie  (Crewe)  seconded  the  motion,  which  was 
carried  unanimouslj’. 

“ The  Desirability  of  Eestorino  the  Subject  of 
Latih  to  the  General  Programme  ” 
was  the  next  subject  for  discussion. 

Mr.  Cress  well  (of  the  Midland  Institute,  Birmingham,) 
said  the  experience  of  their  institution  in  Birmingham 
showed  how  advantageous  it  would  be  to  restore  this  to 
the  programme.  He  therefore  begged  leave  to  move  : — 

“ That  the  Council  he  requested  to  reintroduce  the  subject 
of  Latin  into  their  list.” 

The  Kev.  W.  Price  (Watford)  seconded  the  motion. 

Mr  J.  S.  Noldwritt  (Walworth  Institution)  remarked 
that  wherever  classes  were  held  for  teaching  languages 
it  was  always  desirable  that  Latin  should  form  a portion 
of  the  course,  because  it  was  evident  that  any  student 
who  had  previously  acquired  a knowledge  of  the  Latin 
language,  however  slight,  was  so  far  better  able  to  proceed 
with  any  modern  language  than  one  who  had  not  had  that 
advantage. 

Mr  Seymour  Teulon  begged  leave  to  make  a remark 
which  had  been  suggested  by  Mr.  Critchett's  report  on 
the  technological  examinations.  It  was  fair  to  mention 
that  the  Stationers’  Company,  although  they  had  not 
been  subscribers  to  the  Society’s  fund  for  technological 
subjects,  had  taken  up  the  matter  themselves,  and  during 
the  present  year  had  arranged  for  a series  of  technical 
lectures,  which  were  given  in  their  own  hall,  and  pre- 
sided over  by  the  Lord  Mayor,  who  happened  to  be  the 
master  of  the  company.  He  (Mr.  Teulon)  could  not  but 
think  it  would  he  an  exceedingly  good  application  of  part 
the  funds  at  their  command,  and  would  help  those 
wealthy  and  influential  bodies  to  retain  their  vitality,  if 
they  were  to  contribute  liberally  towards  the  advance- 
ment of  technical  education  in  the  way  referred  to  in  the 
report. 

Major  Donnelly,  E.E.,  doubted  whether  it  was  neces- 
sary to  re-introduce  the  subject  of  Latin  into  the 
programme,  as  he  thought  the  local  examinations 
of  Oxford  and  Cambridge  sufficiently  provided  for  that 
subject. 

®^ker  (of  St.  Stephen’s,  Westminster,) 
thought  the  Society  should  hold  examinations  in  all  sub- 
jects not  included  in  the  programme  of  the  Science  and 
Art  Department,  South  Kensington.  He  therefore  begged 
to  support  the  resolution. 

Mr.  Critchett  said  that  the  University  examinations 
were  confined  to  persons  under  eighteen,  whereas  there 
were  often  adults  in  the  evening  classes  who  could  not 
avail  themselves  of  the  O.xford  and  Cambridge  examina- 
tions. 

The  Chairman  said  it  was  extremelj’  useful  to  learn 
Latin,  it  only  for  the  sake  of  obtaining  a better 
knowledge  of  English.  He  could  not  help  connecting  a 
knowledge  of  Latin  in  some  degree  with  the  remark 
made  in  the  report  of  the  examiner  in  writing  about  the 


importance  of  “ uncompromising  legibility,”  because 
without  a clear  knowledge  of  a language  it  was  im- 
possible to  write  it  correctly.  He  had  often  been  puzzled 
on  receiving  letters  and  papers  which  he  could  not  read, 
especially  from  the  female  part  of  the  population,  and  he 
might  particularly  refer  to  telegrams,  which  were  now 
mostly  written  by  young  women.  He  not  unfrequently 
received  a telegram  which  he  was  utterly  unable  to 
decipher,  mainly  because  these  persons  thought  more  of 
what  they  considered  beauty  than  legibility.  They  often 
wrote  in  that  angular  style  which  was  formerly  con- 
sidered the  correct  thing  for  ladies,  hut  which  he  had 
always  been  strenuously  opposed  to.  He  believed  a 
knowledge  of  Latin,  by  giving  an  insight  into  the  deri- 
vation of  words  would  prevent  many  of  those  blunders  in 
spelling  which  were  now  unfortunately  so  frequent. 

The  resolution  was  then  put  and  carried. 

The  Chairman  asked  if  any  gentleman  was  prepared 
to  open  the  next  subject  which  had  been  sent  in. 

“Would  it  be  desirable  to  make  Commercial  Cor- 
respondence COMPULSORY  for  A I’iRST-ClASS 
Certificate  in  Modern  Languages!” 

Mr.  Noldwritt  said  he  hardly  understood  the  pro- 
position. 

Mr.  Critchett  said  it  evidently  meant  that  no  first- 
class  certificate  should  he  given  in  a modern  languag- 
unless  the  candidate  showed  a certain  knowledge  of  come 
mercial  correspondence. 

Mr.  Noldwritt  said  in  that  case  he  would  open  the 
discussion,  merely  for  the  sake  of  opposing  the  proposal. 
A person  might  be  disposed  to  study  a modern  language 
for  various  reasons  quite  unconnected  with  commerce, 
and  he  should  think  it  was  very  undesirable  that  any 
attempt  of  this  kind  should  be  made  to  force  upon  all 
students  a knowledge  of  commercial  correspondence. 
For  instance,  this  would  certainly  dispose  of  all  the 
female  candidates. 

Mr.  E.  Allison  (Hull)  also  spoke  against  the  proposal, 
saying  he  had  himself,  with  his  own  imperfect  knowledge 
of  German,  been  able  to  understand  a German  letter,  but 
a German  lady  to  whom  he  had  shown  it  was  quite 
unable  to  understand  it,  simply  because  she  did  not 
know  the  technical  business  terms  employed.  It  would 
evidently  he  quite  absurd  to  say  that  no  one  should  obtain 
a prize  in  a modern  language  without  being  ahletow'rite 
a commercial  letter  in  it. 

Mr.  Lawton  said  he  desired  to  move  a resolution,  hear- 
ing on  one  of  the  rules  of  the  Society’s  examinations. 
Last  year  the  Lancashire  and  Cheshire  Union  ottered 
an  exhibition  of  £10  to  the  candidate  who  should  obtain 
the  greatest  number  of  marks  in  English  literature  and 
history,  but  it  turned  out  that  the  regulations  of  the 
Society  would  not  allow  a candidate  who  had  once 
obtained  a first-class  certificate  in  a subject  to  be  again 
examined  in  it,  so  that  a candidate  who  had  taken  first- 
class  certificates  last  year  in  English  history  and  the 
English  language,  with  no  prize,  had  had  his  papers  can- 
celled. He  was  not  aware  of  any  other  examining  board 
who  shut  out  candidates  in  this  way  before  they  had 
obtained  a prize,  and  he  thought  it  a very  undesirable 
regulation.  In  the  Science  and  Art  Department  those 
who  obtained  a first-class  certificate  could  go  in  again 
for  a medal,  and  it  seemed  a great  pity  that  a candidate 
should  just  have  got  into  the  first-class  and  then  be 
thrown  aside  altogether,  and  not  allowed  a second  oppor- 
tunity of  competing  for  a prize.  He  begged  to  move, 
therefore — 

“ That  the  Council  of  the  Society  of  Arts  be  respectfully 
requested  to  cancel  the  regulation  whereby  a candidate  who 
has  obtained  a first-class  certificate  in  any  year,  in  any  subject, 
cannot  again  be  examined  in  the  same  subject.” 

Mr.  Strong  (Walworth)  had  much  pleasure  in  second- 
ing the  resolution,  feeling  sure  that  it  had  only  to  he 
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brought  ur\'l«r  the  notice  of  the  Council  to  be  acted 
upon.  It  seemed  to  him  th  it  the  preaeiit  regulation 
placed  one  who  h i 1 worked  hard, and  had  gain  id  a i-eitain 
amount  of  succesii,  in  a worse  position  than  one  who 
had  made  hut  little  effort. 

The  resolution  was  put  and  carried. 

The  Caairman  said  the  next  subject  for  discussion 
■was : — 

“ What  Soutects  shoulo  he  added  to  the  Tech.vo- 

LOGICAL  PllOGKAMlIB  NE.XT  YEAH  ? ” 

Jewellery  and  electro-plating  were  suggested. 

Major  Bonnelly  said  he  thought  thi.s  was  a question 
which  should  rather  be  left  to  the  representati Yes  of 
different  ins  itui.ions  to  s'ate  their  views  upon  ; but, 
spealiing  ns  a member  of  the  Council,  he  thought  they 
would  be  prepared  to  add  anv  subjects  for  which  prizes 
were  offered,  either  by  individuals  or  by  subscription. 
If  any  locality,  for  instmce,  would  come  forwanl  and 
offer  prizes  in  some  particnl  tr  branch  of  manufacture,  the 
Council  woul  1 be  prepared  to  un  lertake  the  ex[)en^es  of 
holding  an  ex  imiriation  in  that  subject.  Cldh  manu-  | 
facture  would  probably  be  ad  leil  next  year;  and  the 
Grl  iss- work -rs  Conpany  were  also  purposing  to  idfer 
priz-8  in  tbit  branch,  gi  tbit  that  subject  also  would  be 
added.  He  did  not  quite  see  how  the  subject  of  jewel- 
lery could  be  treated  in  their  examination. 

Mr.  Critchstt  said  that  Mr.  Aitken,  of  Birmingham, 
who  hid  forwarded  the  suggestion,  but  who  w is  not 
present,  h id  ra  uitioned  in  his  letter  th  it  hitherto  the 
technological  ex  irnln  itious  hid  not  embraced  any  sub- 
ject ill  w lich  caiidi dales  from  Binniugham  had  been 
able  to  compete. 

Mr.  Teulon  said  he  could  quite  im'igine  that,  in  electro- 
plating there  might  be  a most  interesdrig  eximination 
paper  prepared,  for  he  believed  the  subjeet  was  a large 
one,  and  that  several  different  processes  were  iii  use, 
some  producing  by  far  the  best  ami  hardest  electro- 
plate. whilst  the  others  were  quicker  iu  their  0|)eration, 
though  not  so  perfect  in  quilitj'.  lie  could  quite  under- 
stand that  it  was  a m itter  in  which  Biriningliam  work- 
men were  greatly  interested. 

Mr.  Noldwritt  sugges-e  1 that  cihinet-making  should 
he  added  to  the  list  of  subjects. 

Mr  Cresswell  (Birminghirn)  said  he  had  expected  to 
see  Mr.  Aicken  (u-esent.  He  was  quite  sure  electro- 
plating would  make  a gooil  subjeef,  being  one  of  the 
principal  trades  of  Birming fiam.  M niy  of  the  .students 
in  their  institutions  were  electro-]ilati-rs,  who,  from  the 
knowledge  they  had  obtained  in  the  evening  classes,  had 
been  en.ihled  materialh'  to  improve  th- ir  posi'ion,  some 
even  going  into  business  for  themselves.  He  should 
strongly  advocate  that  subject  being  adderl  to  the  pro- 
gramme. 1 n reply  to  a question  from  Major  D-mnelly, 
he  said  he  had  very  little  doubt  that  Messis.  Elkingteii, 
an  I other  large  manufacturers,  would  come  forward  and 
offer  prizes. 

Mr.  Lawton  said  ho  hoped  at  the  next  conference  to 
be  able  to  rep-u-t  a great  increase  iu  the  number  of 
candidates  for  these  examinations. 

Mr.  Noldwritt  suggested  that  ornamental  plasterers’ 
woik,  pargetting,  whl  -h  had  formerly  been  followed  to  a 
consiilerahle  extent,  hut  had  lately  fallen  much  into 
disuse,  might  he  encouraged. 

Tas  CiairmaTi  siid  that  the  subjects  which  had  been 
suggested  would  be  brought  to  the  attention  of  the 
Council. 

“ The  Effect  of  Pouticad  Clubs  upon  the 
Institutio.xs.” 

Law'.Di  sill  this  initter  wu  affioting  their  posi- 
tion in  Liiuiaiiirs  au  1 Oi-Mhiro  t>  a consilsrible 
9xtj:il.  OaLy  Us6  vvsak  the  sjgretary  of  an  iuititation 


waited  upon  him  with  £1,  as  their  portion  of  the  assets 
of  an  institution  which  h id  been  forced  to  close,  because 
on  one  side  of  the  street  there  was  a Conservative 
working  men's  club,  and  on  the  other  a Liberal  one, 
and  all  the  adult  members,  or  the  principal  portion  of 
them  had  left  the  poor  educational  institution  in  order 
to  join  these  cluh.s.  This  was  not  merely  the  case  in  that 
di.-,tri  t,  fir  the.se  clulis  were  st'artiug  up  everj'where, 
especially  in  the  villages,  and  were  telling  most  seriously 
on  the  attendam-e  at  the  evenmg  cl  isses.  He  did  not 
himself  see  how  they  could  get  out  of  the  difficulty  ; but, 
pertiajis,  it  WHS  desirable  that  this  statement  should  be 
made  til  Old  r to  show  why  it  w’as  that  the  number  of 
adult  members  atteuding  the  instiliuions  in  the  North 
w.is  now  much  smaller  than  it  h id  been  some  years  ago. 
Perhaps  if  the  .sutiject  of  political  economy,  which  had 
bei-ii  alreaily  suggested,  were  added  to  the  list  of 
sutijects  taught  lu  cl  iss 'S,  it  would  h iva  the  effect  of 
giving  more  interest  to  their  proceedings. 

Mr.  Teulon  sai-l  it  would  be  very  desirable  to  know 
if  the  same  dilii -ulty  had  been  noticed  in  other  dis- 
tricts. It  certainly  seem.ed  desirable  that  such  instruc- 
tion should  he  given  to  the  members  of  the  classes,  that 
whitevcr  political  clubs  they  afterwards  joined,  they 
might  have  sound  principles  upon  which  to  work. 

Mr.  Strong  also  said  that,  in  his  opinion,  the  various 
iasiir.iitioiis  should,  as  far  as  p-issiole,  provide  instruc- 
tion fu-  their  members  in  history  and  politic  il  economy, 
so  that  ihe}'  might  he  able,  by  compiring  what  had 
taken  place  in  the  past,  to  look  forward  and  act  wisely 
in  the  future. 

Mr  J.  H.  Levy  (Blrkhcck  Institution)  said  a debating 
society  was  generally  a very  good  (dement  in  an  insti- 
tiiii on  ; but  it  would  not  do  for  all  the  Liberals  to  go 
to  ouH  society,  and  all  the  G-mservati  ves  to  another,  or 
else  the  objects  of  such  societies  would  be  defeated.  If, 
thcrefue,  the  literary  institutions  could  establish  de- 
bating so  ieties  at  which  lioth  sides  would  be  repre- 
sented, he  thought  it  might  prove  an  attraction.  There 
was  one  other  matter  which  he  wished  to  mention, 
namely,  the  examination  in  modern  languages.  For- 
moily  there  was  a special  examinaliou  iu  Commercial 
G-in  ospoiidence,  but  this  had  been  given  up  as  a 
sepir.ile  subject,  and  amalgunated  with  the  ordinary 
j eximiMatioii  m modern  languages.  He  had  no  fault  to 
find  witti  the  examination  iu  commercial  correspondence 
being  combined  with  modern  languages,  hut  it  would 
he  a gre.at  mistake  to  make  it  a compulsory  portion  of 
that  subject.  There  were  a large  number  of  persons 
who  stuilied  modern  languages  who  had  no  need  for 
commercial  correspondence,  and  did  not  want  to  give 
time  to  it.  He  therefu-c  sugirested  th  it  a certa.n  ; a t 
of  the  paper  should  be  taken  up  ' y all  candidat3  s,  an  1, 
in  addition,  that  there  stiumU.  be  two  other  portions, 
one  containing  commercial  correspondence,  thus  giving 
an  alleriiative,  so  that  each  candidate  might  take  up 
either  the  commercial  or  the  literary  part  as  he  pre- 
I ferred.  Ill  this  way  both  classes  of  candidates  would  bo 
I treated  fairly. 

1 Mr.  Teulon  said  it  was  not  proposed  to  make  com- 
men  ial  corn  spondence  compulsory.  This  subject  had 
been  introduced  some  years  ago,  because  many  of  the 
leading  houses,  both  in  Loudon  and  the  provincial  towns 
in  Engl  iiid,  h id  f.uiid  it  extremely  difficult  to  linil 
clerks  who  could  write  a good  foreign  letter.  It  was, 
therefoi-e,  I bought  di-sirahle  to  give  young  men  an 
opportunity  of  obtaining  a certilicate  of  competency  in 
this  subject,  blit  it  was  perfertly  voliintaiy,  and  had 
nothing  wh  itever  to  do  with  a thorough  knowledge  of 
a fui'i  igii  language. 

The  Chairman  said  he  should  he  glad  to  hear  what 
any  gentleman  had  to  say  on  the  next  subject. 

“ Tub  Act  op  Parlfamext  of  1S43  was  passed  for  the 
PUia-OsE  OF  SEUCRIXU  I'O  LirER.UlT  AND  iSciE.N'TlflO 
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AND  Mechanics’  Institutions  exemption  prom 

LOCAL  RATES,  PROVIDED  THE  INSTITUTION  DOES  NOT 
MAKE  ANY  DIVIDEND,  BONUS,  OR  PROFIT.  On  THE 
FAITH  OF  THIS  ACT  OF  PARLIAMENT  THE  WaLWORTH 
AND  OTHER  INSTITUTIONS  WERE  ESTABLISHED.  WlIAT 
CAN  RE  DONE  TO  ARREST  THE  IMPENDING  DANGER 
WITH  WHICH  SUCH  INSTITUTIONS  ARE  MENACED  BY 

THE  Bill  now  before  the  Hou.'.e  of  Comjions  pro- 
posing TO  Abolish  the  Exemption  ?” 

Mr.  Holdwritt  said  the  Act  of  1843  was  not  passed  in 
the  form  originally  intended,  for  an  Act  had  been  drafted 
by  Loid  Brougham  for  the  purpose  of  securing  the 
exemption  of  literary  institutions  from  every  kind  of 
taxation.  That,  however,  was  dropped,  and  eventually 
the  Act  of  1843  was  passed,  securing  freedom  from  local 
taxation,  provided  there  was  no  propiietary  interest. 
This  led  to  the  formation  of  several  young  institutions, 
amongst  others  the  one  which  he  represented.  Six  or 
seven  years  afterwards,  in  1849  or  1850,  an  attempt  was 
made  in  Parliament  to  deprive  them  of  those  privileges, 
but  it  did  not  succeed.  A meeting  was  convened  in 
London,  on  behalf  of  the  Birmingham  and  Midland 
Institute,  by  Mr.  Pyland,  at  which  Mr.  Bright  attended 
and  spoke  strongly  on  the  subject.  A powerful  opposi- 
tion was  organised,  and  the  Bill  was  not  carried,  'that 
meeting  led  to  the  formation  of  the  Union  of  Institutions 
with  the  Society  of  Arts,  and  it  appeared  to  him  that 
the  institutions  forming  that  union  had  reason  to  com- 
plain that  when  this  recent  attempt  was  made  to  deprive 
them  of  their  exemption,  something  worse  than  indiffer- 
ence had  been  exhibited  by  the  Council  of  the  Society  of 
Arts  on  the  subject.  In  his  opinion,  they  ought  to  have 
taken  up  the  matter,  and  invited  the  co-operation  of 
institutions  throughout  the  country  to  resist  the  measure. 
He  should  like  to  know  how  many  institutions  now  in 
union  with  the  Society  expected  to  be  in  existence  in 
another  year  P Many  of  them  would  be  entirely  wiped 
out  by  this  Act,  and,  for  his  part,  he  thought  the  Society 
hud  not  acted  properly  in  not  taking  this  matter  up.  He 
begged  to  ask  if  something  could  not  be  done  before  it 
Was  too  late  ? 

Mr.  Teulon  thought  it  was  hardly  within  the  province 
of  the  Council  to  enter  into  such  a question.  There  was 
at  the  present  moment  a Bill  before  Parliament  which 
dealt  with  this  question,  and  the  better  way  clearly 
would  be  for  those  institutions  which  objected  to  the 
proposed  provisions  in  that  Bill,  to  petition,  through  their 
members,  tor  the  exemption  which  they^  required.  He 
could  only  say  that  the  Society  of  Arts  had  recently 
been  compelled  to  pay  rates  upon  their  own  building 
although  they  resisted  it  for  some  years.  The  Council, 
however,  after  maturely  considering  the  matter,  thought 
it  would  be  better  to  pay  the  rates  than  to  limit  the 
usefulness  of  the  Society,  as  they  would  have  had  to 
do  in  order  to  claim  exemption. 

Mr.  Noldwritt  thought  the  Society  should  have 
sent  out  circulars,  and  convened  a meeting  on  the  sub- 
ject. Had  the  Act  of  1843  not  been  passed,  some  of  the 
institutions  would  never  have  been  started  ; and  he  con- 
sidered it  a breach  of  faith  on  the  part  of  the  legisla- 
ture to  attempt  to  alter  their  position.  He  wanted  to 
know  what  the  Society  of  Arts  was  prepared  to  do  in 
the  matter,  ami  whether  they  thought  the  institutions 
could  pay  their  way  and  go  on  if  the  Bill  passed. 

Major  Donnelly  thought  it  w'as  rather  for  the  insti- 
tutes interested  to  have  made  a representation  to  the 
Council  to  convene  a meeting  to  consider  the  subject, 
and  for  the  members  of  those  institules  to  have  sent 
representatives  to  the  conference  to  consider  the  question. 
As  f.r  as  he  knew,  there  had  been  no  representation  at 
all  to  the  Council  to  take  up  the  matter,  and,  therefore, 
he  thought  it  was  not  right  to  accuse  the  Council  ol 
neglecting  it,  when  the  institutions  themselves  had 
taken  it  so  little  to  heart,  and  made  no  movement  in  the 
matter, 


Mr.  Lawton  had  attended  that  confen  nee  a great 
many  ycais,  and  had  always  found  the  Contuil  ready  to 
receive  and  consider  any  communication  from  the  Insti- 
tutions in  Union.  He  agreed  with  Major  Donnelly  that 
it  was  a matter  which  concerned  the  Institutions  them- 
selves, and  that  i„  was  their  duty  either  to  petition 
through  the  Society  of  Arts,  or  on  their  own  account  get 
up  a memorial  and  lay  the  whole  case  before  the  mem- 
bers who  had  charge  of  the  Bill.  The  Council  had  had 
no  representation  from  the  institutions  feeling  aggrieved, 
and  therefore  had  taken  no  action  in  the  matter. 

Mr.  Strong  thought  the  question  would  have  an  im- 
portant bearing  on  the  well-being  of  institutions.  As 
most  of  those  present  were  aware,  the  objectionable 
clause  had  passed  the  House  of  Commons  in  committee, 
therefore  he  feared  any  action  in  that  direction  would 
now  be  too  late.  If  they  intended  to  offer  any'  opposi- 
tion to  the  Bill  he  thought  it  should  be  in  the  Hiiuse  of 
Lords.  He  was  rather  of  Mi'.  Noldwritt's  opinion,  that 
the  Council  sh<)uld  have  seen  the  importance  of  the 
measure,  and  have  taken  some  action  upon  it,  because 
the  institutions  looked  to  them,  as  the  centre,  to  assist 
the  scattered  institutions  by  bringing  them  together. 
Provincial  institutions  might  not  have  seen  the  force  of 
the  clause  t iking  away  the  exemption,  but  to  those  in- 
stitutions which  were  now  only  just  able  to  keep  their 
heads  above  water  it  would  be  a death-blow  if  it  were 
passed.  He  hoped  that  the  Council  would,  as  early  as 
possible,  consider  the  matter,  and  see  if  there  was  any 
way  of  off'  ring  opposition  to  the  Bill. 

Mr  Pottie  (Crewe)  thought  it  would  be  very  desirable 
if  Something  could  be  done  by  the  Society'  of  Arts  or  by 
the  united  efforts  of  the  institutions  on  the  question.  He 
rejiresented  the  Crewe  Institution,  which  was  Composed 
entirely  of  working  men,  and  last  year  the  Poor-law 
Gu'irdians  came  upon  them  for  a rate  of  £15.  They 
thought  the  Act  of  Pailiament  was  speciiic  that  scientific 
or  literary  institutes  w'ere  exempt,  and  therefore  they 
went  before  a magistrate.  The  London  and  North 
Western  Railway'  Company,  with  which  they  were  con- 
nected, kindly'  sent  iheir  lawyer  to  assist  them  in  dis- 
puting the  claim.  However,  they  did  not  succeed,  and 
had  to  pay  the  rate.  Then  the  Local  Board  came  upon 
them  for  some  £17  or  £18,  which  they  had  had  also  co 
pay.  Their  subscription  was  8s.  a year,  and  it  was 
thought  at  one  time  they'  would  have  had  to  raise  it  to 
10s.  to  keep  the  institution  alive,  but  he  was  happy  to 
Say  that  had  not  been  found  necessary'. 

Mr  J.  H.  Levy  considered  the  question  a very  im- 
portant one,  and  if  the  Society  could  do  anything  it  was 
Very  desirable  it  should  be  dune.  He  was  very  much  in 
doubt,  however,  whether  the  same  effect  which  had  been 
produced  in  the  North  by  the  political  clubs  might  not 
Iiappc-n  with  the  Society  of  Arts  if  it  were  to  interfere 
with  questions  of  this  kind.  It  was  distinctly  a political 
question,  and  although  he  was  thoroughly  of  opinion 
himself  that  a great  wrong  was  being  done,  and  that  the 
landed  interests  were  interfering  in  their  own  interest 
with  prescriptive  rights  that  had  existed  for  some 
time,  in  order  to  ease  the  local  rates,  the  ulti- 
mate effect  being  to  relieve  themselves  (and  he  ■«'as 
inclined  to  think  they  were  doing  an  unwise  thing  in  the 
matter),  still  that  was  not  the  right  place  to  discuss  such 
questions.  He  could  quite  understand  Mr.  Noldwritt 
feeling  strongly  about  it — everyone  must  do  so.  It  was 
especially  unfortunate  that  this  measure  had  been  iiitro- 
iiuc.cd  at  the  present  time,  because  the  institutions  had 
been  hitherto  in  a great  degree  deprived  of  the  persons 
who  ought  to  go  to  them,  elementary  education  nut  being 
sufficiently  adv'anced  to  provide  them  with  sufficient  sup- 
porters. Now,  when  an  Elementary  Education  Act  had 
tieen  passed,  one  of  the  effects  of  which  would  be  to  pre- 
pare young  persons  to  go  to  these  institulroiis,  in  order 
to  case  the  rates  fur  this  education  they  wore  doing  some- 
thing to  kill  the  institutions  which  they  would  go  to 
afterwards.  He  could  not  help  thinking  a great  deal  of 
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mischief  was  being  done,  and  he  thought  it  very  hard 
that  these  institutions  should  he  treated  in  the  way  pro- 
posed, when  the  ragged  schools,  Sunday-schools,  and 
places  of  worship  throughout  the  country  were  exempted. 

Mr.  Kobertson  (Crewe)  thought  the  importance  of  the 
subject  could  not  be  over-estimated,  but  did  not  think 
the  Society  of  Arts  could  be  in  any  waj’  blamed  for  not 
taking  action  in  the  matter.  The  institutes  were  not 
subject  to  the  Society,  and  therefore  to  blame  the  Coun- 
cil for  not  guiding,  advising,  or  taking  action  was  en- 
tirely wrong.  No  one  would  have  blamed  the  Council 
if  they  had  petitioned  the  legislature  to  exempt  literary 
institutions  throughout  the  country  ; no  one  would 
blame  them  if  they  did  so  now,  and  no  one  would  blame 
the  institutions  themselves  if  they  did  the  same.  A line 
must  be  drawn  somewhere,  and  somebody  must  pay 
the  rates.  Every  one  could  present  a good  case  for 
being  exempted  ; but  if  all  were  exempt  who  was  to 
pay  ? There  were  man}’’  institutions,  no  doubt,  which 
could  not  afford  to  pay  rates.  Mention  had  been  made 
of  one  at  Crewe,  which  had  had  to  pay ; but  the  facts 
of  that  case  were,  that  they  let  out  their  large  room  for 
entertainments,  from  which  they  drew  a revenue ; and 
since  the  rates  had  been  imposed  upon  them,  they  had 
managed  to  improve  their  income  from  this  source,  so 
as  to  avoid  the  necessity  of  raising  their  subscriptions. 
He  thought  that  other  institutions  should  do  the  same, 
so  as  to  be  able  to  pay  the  rates  from  that  source. 

The  Chairman  said  the  matter  would  be  considered  by 
the  Council. 

Mr.  Levy  said  although  he  thoroughly  agreed  that  it 
was  a very  serious  matter  to  the  institutions,  he  could 
not  ask  the  Society  to  take  action,  because  it  was  a 
political  question. 

Mr,  G.  C.  T.  Bartley  said  it  was  quite  possible  that  the 
Council  might  be  unfavourable  to  the  principle  of  exemp- 
tion. 

Mr.  Norris  suggested  that  the  Council  be  asked  to 
consider  the  matter.  He  would  second  a resolution  to 
that  effect. 

Mr.  Noldwritt  then  moved  : — 

“ That  the  Council  be  requested  to  consider  the  desirability 
of  taking  action  in  the  interest  of  the  institutions,  in  re- 
ference to  the  Bill  now  before  Parliament  for  abolishing 
their  exemption  from  local  rates.” 

Mr.  Norris  seconded  the  resolution. 

The  Chairman  thought  the  gentlemen  present  would, 
each  in  his  own  locality,  have  much  more  influence 
with  Parliament  than  the  Society.  London  was  a 
very  large  place,  and  they  had  no  member  specially 
representing  them,  but  most  of  the  members  of  local 
institutions  had  considerable  influence  with  their 
members. 

Mr.  Levy  said  if  the  Council  thought  it  desirable  to 
•act  at  all,  it  might  do  so  by  making  itself  the  nucleus  of 
an  organisation  to  oppose  the  passing  of  the  Act. 

Mr.  Allison  did  not  think  any  blame  attached  to 
the  Society  for  not  taking  the  matter  in  hand,  but 
rather  the  other  way.  One  member  had  said  it  would 
he  better  to  pay  the  rate  than  take  any  action  ; but  they 
not  did  derive  any  revenue  from  their  institution  at 
Hull.  They  had  1,800  members,  and  their  subscription 
was  4s.  per  annum,  which  was  as  low  as  possible,  and 
they  paid  their  rates  and  taxes  when  due.  They  had  a 
cricket  club,  and  so  on,  in  connection  with  the  institute, 
but  derived  no  revenue  from  that  source.  He  thought 
the  resolution  as  moved  was  a very  innocent  one,  but 
if  it  was  to  go  further,  he  should  certainly  oppose  it, 
considering  that  the  Society  was  not  called  upon  to  go 
into  political  questions. 

The  resolution  was  then  put  and  carried. 

Mr,  Lawton  thought  it  would  be  desirable  to  alter  the 


words  “Political  Economy,”  in  the  first  resolution  which 
had  been  passed,  to  “ Social  Economy.” 

Major  Donnelly  thought  the  alteration  desirable,  as  he 
imagined  some  persons  would  imagine  thet  political 
economy  was  connected  with  politics. 

Mr.  Levy  objected  to  the  alteration,  believing  it  would 
produce  confusion  in  people’s  minds  on  the  matter.  All 
the  great  books  upon  the  subject  called  the  science 
“ Political  Economy,”  not  “ Social.”  The  fact  was  that 
social  economy  really  did  include  politics,  so  that  instead 
of  avoiding  the  bugbear  they  were  actually  introducing  it. 

Mr.  Noldwritt  considered  the  term  “political  eco- 
nomy” was  widely  understood,  and  would  not  be  con* 
founded  with  politics. 

Mr.  Lawton  moved  : — “ That  the  best  thanks  of  this 
Conference  be  given  to  the  Chairman  for  his  kindness 
and  ability  in  conducting  the  business  on  this  occasion.” 

Mr.  Robertson  had  great  pleasure  in  seconding  tbe 
resolution,  which  was  put  and  carried  unanimously, 

The  Chairman  acknowledged  the  compliment, 


PURCHASE  OF  RAILWAYS  BY  THE  STATE. 

The  cli.scussion  on  this  subject  was  resumed  on 
Thursday  evening,  Jime  26th,  the  Marquis  of  Clan- 
lUCAEDE  in  the  chair. 

The  Chairman,  in  commencing  the  proceedings,  said  he 
had  had  the  greatest  satisfaction  in  listening  to  the  able 
speeches  which  had  been  made  during  the  discussion, 
and,  notwithstanding  what  had  been  said  in  opposition 
to  Mr.  Galt’s  paper,  on  the  whole  he  was  bound  to  say 
they  had  not  the  least  shaken  his  conviction  that  the 
acquisition  of  the  railways  by  the  State  would  be  a most 
excellent  and  desirable  course  to  adopt.  All  who  had 
had  the  advantage  of  hearing  or  reading  Lord  Derby’s 
speech  would  bear  him  out  in  saying  that  the  objection,, 
to  Mr.  Galt’s  plan  could  not  have  been  more  forcibly 
stated  than  they  were  by  that  noble  lord,  and,  naturally, 
everything  which  fell  from  him  fell  with  great  weight. 
Notwithstanding,  however,  his  powerful  exposition  of 
the  arguments  he  submitted  to  the  meeting,  he  had  not 
succeeded  in  convincing  him.  The  same  with  regard  to 
Mr.  Vignoles.  Whatever  fell  from  so  experienced  an 
engineer  of  course  deserved  attention,  but  he  was  sorry 
to  hear  him  say  that  the  plan  of  transferring  the  Irish 
railways  to  the  State  was  brought  forward  only  by  persons 
who  had  injudiciously  invested  their  money  in  the  rail- 
ways. Mr.  Vignoles’  age  and  experience  were  such  that 
be  must  in  former  days  have  been  acquainted  with  the 
real  facts  of  the  case,  though  it  was  evident  he  had  for- 
gotten them.  He  (the  Chairman)  recollected  the  circum- 
stances attending  the  formation  of  the  Irish  railways, 
and  so  far  from  the  railway  proprietors  coming  to  the 
State  to  ask  for  assistance,  the  proposal  eman.ated  from 
the  Irish  Government  of  the  day,  in  1835  and  1836,  under 
that  very  able  official  and  man  of  sense,  Lieut.  Drum- 
mond. He  it  was  who  brought  forwmrd  a proposal  for 
Government  making  the  railways,  and  a plan  was  sub- 
mitted to  Parliament,  with  the  approviil  of  the  late  Lord 
Carlisle,  and  actually  adopted  by  the  House  of  Commons. 
It  was  therefore  quite  incorrect  to  say  that  stock-holders 
in  Irish  railways  suggested  the  transfer  of  their  pro- 
perty to  the  State.  It  was  with  great  reluctance  that  he 
diflered  Irom  Lord  Derby  on  this  question,  as  he  had  the 
highest  possible  respect  for  his  opinion,  but  it  must  be 
recollected  that  not  only  was  the  opposition  raised 
to  this  measure  generally  raised  by  persons  professionally 
connected  with  the  railwaj’s,  of  whom  he  wished,  how- 
ever, to  speak  with  the  highest  possible  respect,  but,  at 
the  same  time,  if  they  were  to  bo  guided  by  authority 
on  this  question,  however  high  some  of  these  individuals 
might  stand,  on  the  other  hand  there  was  the  authority 
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of  Government  in  every  other  civilised  country  to  the 
contrary.  It  might  be  right  or  'wrong,  but  it  was  the 
fact  that  no  other  country  had  adopted  the  system  which 
prevailed  in  the  United  Kingdom  ; even  in  our  colonies 
and  dependencies,  wherever  the  railway  system  had  been 
brought  to  any  perfection,  the  Government  had  control 
of  the  matter  as  one  not  to  be  thrown  open  to  what  was 
Called,  erroneously,  in  his  opinion,  competition.  Even 
in  this  country  was  it  the  fact  that  there  was  free  com- 
petition ? Not  only  would  such  a thing  be  really 
impossible  under  the  existing  system,  but  the  State 
interfered  at  every  turn  with  every  attempted  amalga- 
mation, and  every  plan  for  extending  the  railway 
system.  This  Parliamentary  system  was  very  imperfect 
— for  no  one  of  competent  authority  examined  into  these 
competing  schemes.  When  a committee  was  selected, 
care  was  taken  that  the  gentlemen  who  constituted  it 
should  know  nothing  whatever  of  the  circumstances  of 
the  country  with  which  they  were  about  to  deal.  As  an 
instance  coming  under  his  own  observation,  he  might 
mention  that  the  last  railway  committee  on  which  he 
was  asked  to  sit  had  to  deal  with  competing  schemes  in 
the  north-east  part  of  Yorkshire.  Twenty-seven  days 
had  already  been  spent  upon  the  matter  by  a committee 
of  the  House  ot  Cuiiiinons,  who  had  selected  one  out  of 
three  competing  schemes.  When  the  Bill  came  up  to 
the  House  of  Lords,  he  believed  that  the  members  of  the 
committee  agreed  with  him  in  rejoicing  that  they  had 
such  an  easy  task-  before  them,  supposing  the  whole 
matter  to  have  been  well  discussed  before  the  committee 
of  the  House  of  Commons.  But  after  two  days  had 
been  taken  up  in  opening  the  case,  they  found  it  neces- 
sary to  go  very  thoroughly  into  it,  and  after  the  three 
Bills  had  been  laid  before  them,  they  came  unanimously 
to  the  resolution  that  the  one  selected  by  the  committee 
ol  the  House  of  Commons  was  the  worst.  In  the  end,  no  bill 
at  all  was  passed  that  year,  and  ultimately  the  contending 
companies  agreed  among  themselves,  and  a Bill  was 
passed  different  from  any  of  the  three  which  had  been 
originally  introduced.  Now,  was  there  any  sense  in 
such  a system  as  that,  necessitating,  as  it  did,  an 
enormous  waste  of  money,  when  the  whole  matter 
might  have  been  decided  by  a competent  tribunal 
at  a very  moderate  expense  P Lord  Derby  and  others 
had  admitted  that  the  financial  difficulties  could  be 
easily  removed,  and  he  was  somewhat  astonished  to 
hear  that  noble  lord  express  himself  to  the  effect  that 
the  possession  of  these  railways  would  be  a burden  upon 
the  State  in  a moment  of  difficultyu  He  should  have 
thought  that,  at  such  a time,  it  would  be  of  the  greatest 
benefit  that  the  railways  should  be  controlled  and  sus- 
tained, if  necessary,  by  the  State.  It  never  was  pro- 
posed to  give  the  railways  to  the  public  for  nothing,  but 
they  would  be  most  valuable  property'.  Supposing  even 
that,  in  a time  of  distress,  not  only  the  shares  were  de- 
preciated in  value,  as  they  naturally'  would  be,  but 
that  there  was  also  a diminution  of  traffic,  so  that 
the  returns  might  to  some  extent  suffer,  would  it 
not  be  much  fairer  that  such  financial  difficulties,  arising 
as  they  generally  did  from  some  public  action  of  the 
Empire,  such  as  going  to  war,  or  otherwise,  should  be 
borne  by'  the  whole  country,  than  that  the  loss  occa- 
sioned in, such  a way  should  fall  upon  individual  share- 
holders who  w'ere  in  no  way  resjronsible  for  the  causes 
of  the  depreciation.  He  believed  that  it  would  be  much 
less  loss  to  the  community  as  a whole,  that  the  State 
should,  with  its  powerful  credit,  bear  any  temporary 
diUi'  ulty'  ot  this  sort,  than  that  permanent  loss,  and 
perhaps  ruin,  should  be  entailed  on  individuals.  Hr 
believed  the  experience  of  foreign  countries  had  showrr 
that  rail  ways  drd  benefit  the  State,  and  that  a vast  sum  ol 
money  had  been  w'asted  itr  this  courrtry  upon  their  con 
struction.  Some  two  or  three  y'ears  ago,  at  a meeting  ol 
the  Cubden  Club,  Mr.  Gladstone  stated  that  between  one 
aird  two  hundred  millions  had  been  lost  itr  this  way,  but 
he  should  piirt  it  much  higher.  He  believed  this  country- 
had  thrown  away  at  least  250  millions  by  the  system  pur- 


sued, and  if  railways  could  be  constructed  which  would 
afford  the  same  accommodation,  and  more  than  that 
given  by  the  present  companies,  for  a sum  of  money 
smaller  by  the  amount  he  had  mentioned,  than  what  they 
had  already  cost,  to  say  nothing  of  the  question  of  ruin 
to  individuals  and  fanrilies  from  disastrous  speculations, 
it  would  certainly  be  a great  advantage  to  the  country. 
For  all  these  reasons  he  thought  that  railways  would  be 
ttruch  better  in  the  hands  of  Government ; and  although 
there  might  be  difficulties,  as  there  always  were  diffi- 
culties connected  with  any  important  change,  he  would 
ask  why  were  the  most  eminent  men  selected  to  con- 
duct the  affairs  of  the  State  unless  they  were  prepared 
to  meet  and  overcome  difficulties  as  they  arose.  He  had 
no  doubt  these  difficulties  might  be  surmounted,  and  he 
hoped  the  present  discussion  would  be  useful,  by  calling 
the  attention  of  those  competent  to  judge  to  the  subject. 

Mr.  Caulfield  felt  sure  that  the  opponents  of  the  transfer 
of  the  railways  to  the  State  could  not  find  a more  able 
advocate  of  their  views  than  Earl  Derby ; but,  neverthe- 
less, he  thought  the  public  papers  had  already  shown 
that  his  objections  were  not  tenable ; in  fact,  they  fell  to 
the  ground  by  their  own  weight.  In  his  opinion,  it  was 
simply  a question  of  the  time  when  it  was  desirable  such 
a transfer  should  take  place.  He  would  not  pretend  to 
adduce  all  the  arguments  necessary  to  make  it  clear  that 
the  time  had  now  arrived,  but  he  might  refer  to  a very 
exhaustive  treatise  on  the  subject  by  Mr.  Galt,  which  he 
believed  contained  everything  which  could  be  said  upon 
it.  That  treatise  was  brought  down  to  the  year  1855, 
and  contained  the  essence  of  nearly  all  the  Blue  Books 
which  had  been  issued  on  th§  subject,  and  a great  deal 
more,  which  nothing  but  great  research  could  produce, 
and  the  only  question  was  whether  events  which  had 
since  taken  place  had  in  any  way  altered  the  conditions 
of  the  question.  It  appeared  to  him,  however,  that  the 
reasons  then  alleged  against  private  management  of  rail- 
ways had  since  increased  in  force.  The  amount  contri- 
buted to  the  railways  yearly  approached  very  nearly  to 
the  interest  on  the  National  Debt,  and  for  that  sum  it 
was  quite  certain  that  four  times  as  much  accommodation 
as  was  at  present  afforded  could  be  obtained. 

Mr.  Saywell  said  he  cordially  agreed  with  the  obser- 
vations of  Lord  Derby  at  the  previous  meeting.  This 
question  was  of  great  importance,  but  he  was  not  one 
of  those  who  were  disposed  to  imagine  that  the  transfer 
of  the  railways  from  private  enterprise  to  the  service  of 
the  State  would  result  in  an  amount  of  infallibility  not 
possessed  under  commercial  direction.  In  talking  about 
the  State  it  was  necessary  to  ask  what  the  term  really 
meant.  It  meant  no  more  than  the  particular  political 
party  which  at  any  given  time  was  able  to  command  a 
majority  in  the  House  of  Parliament,  and  he  did  not 
believe  that  such  a body  of  men  would  be,  as  a matter 
of  course,  able  to  manage  railways  better  than  those 
who  now  conducted  them.  He  opposed  the  project  be- 
cause they  were  met  there  in  the  rooms  of  a Society 
instituted  for  the  encouragement  of  arts,  manufactures, 
and  commerce,  and  he  had  always  entertained  a 
belief  that  arts,  manufactures,  and  commerce  were 
best  promoted  by  private  enterprise.  He  did 
not  see,  therefore,  how  he  could  consistently  support 
a project  which,  to  his  mind,  would  have  the  effect 
of  very  much  discouraging  all  private  enterprise.  _ It 
was  evident  that  private  enterprise  could  not  enter  into 
competition  with  the  State,  and  though  one  gentleman 
hud  proposed  that  the  railways  should  be  put  up  to 
public  auction  and  let  by  contract,  that  did  not  seem  to 
be  the  view  of  the  reader  of  the  paper,  who  rather  ad- 
vocated that  the  State  should  take  the  complete  man- 
agement and  control.  If,  however,  the  railways  were 
let  by  contract,  the  objection  felt  by  many  to  placing 
any  additional  power  in  the  hands  of  Government 
would  be  removed.  In  his  view,  if  the  Government 
attended  properly  to  their  Imperial  duties,  they  would 
have  quite  enough  to  do ; and  he  quite  agreed  with  the 
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objection  urged  by  Lord  Derby,  that  the  measure  pro- 
posed would  lead  to  the  placing  of  an  immense  amount 
of  political  power  in  the  hands  of  the  Government,  which 
was  a thing  which  ought  to  be  guarded  against.  They 
must  not  forget  the  long  and  hitter  struggles  which  our 
forefathers  had  had  to  go  through  in  securing  the 
liberties  which  we  now  enjoyed.  Those  struggles  were 
caused  by  the  overwhelming  power  of  Government,  and 
any  increase  in  that  power  in  the  present  day  would 
be  sure  to  act  prejudicially  to  the  rights  and  liberties  now 
enjoyed.  It  would  not  stop  at  the  railways,  as  had  been 
already  said ; the  canals  and  steam  boats  would  follow, 
and  if  the  State  once  interfered  with  trading  matters,  who 
was  to  draw  the  line  ? It  was  not  a question  of  raising  the 
money ; no  doubt  if  the  step  were  decided  upon,  the  money 
could  be  obtained,  but  it  was  a serious  question  whether 
they  were  prepared  to  place  such  a large  amount  of  power 
and  patronage  in  the  hands  of  anj’  Government.  He 
felt  very  jealous  of  any  and  every  Government,  believing 
that  the  Government  of  this  country  had  quite  as  much 
power  as  was  consistent  with  the  preservation  of  free  in- 
stitutions. He  was  not  one  of  those  who  objected  to  any 
power  being  placed  in  the  hands  of  Government,  for  it 
was  necessary  that  they  should  possess  a certain  amount 
of  power,  but  it  did  not  follow  that  they  should  become 
traders  or  interfere  with  commercial  matters.  Such 
things,  he  contended,  were  quite  outside  their  proper 
functions.  Postal  and  telegraphic  communication  stood 
on  a different  footing,  because  if  at  any  time 
a state  of  war  should  arise,  it  was  very  de- 
sirable that  such  matters  should  be  under  the  control  of 
the  State.  With  regard  to  economy,  Mr.  Frederick 
Hill  had  given  a very  striking  .instance  of  the  advan- 
tage of  the  contract  system  over  one  of  State  manage- 
ment. It  did  not  at  all  follow,  however,  that  improve- 
ments were  not  to  be  looked  for  in  railways,  for  having 
travelled  a great  deal,  not  only  in  England  and  Ireland, 
but  also  on  the  Continent,  he  was  quite  ready  to  admit 
that  there  was  great  need  of  large  reforms,  not  onl}’-  in 
railways  managed  by  private  companies,  but  also  in  those 
under  State  control.  For  instance,  he  should  advocate 
the  universal  adoption  of  the  block  system,  which,  he 
believed,  would  secure  entire  immunity  from  accidents, 
at  any  rate  from  collisions,  and  a different  construction 
of  carriages,  with  communication  from  one  end  of  the 
train  to  the  other,  would,  he  thought,  be  very  desirable. 
But  these  matters  could  be  done  quite  as  well  by  private 
enterprise  as  by  the  State  ; and  it  must  be  remembered 
that  the  State  itself  was  answerable  for  the  greatest  part 
of  the  waste  of  money  which  had  been  alluded  to,  as  was 
abundantly  shown  in  the  case  of  the  South-Eastern  and 
London,  Chatham,  and  Dover  Railways. 

Mr.  Hyde  Clarke  said  it  was  a great  advantage  in  all 
such  discussions  to  elicit  individual  opinions,  but  at  the 
same  time  it  was  totally  impossible  that  a great  and  im- 
portant question  should  be  decided  by  the  views  or 
opinions  of  any  one  person.  The  question  before  them 
was  of  the  most  momentous  kind,  affecting  as  it  did  the 
welfare  of  the  whole  community.  It  was  a verj'  common 
thing  to  say  that  the  welfare  of  a country  depended  on 
its  powers  of  production,  but  it  must  be  also  borne  in 
mind  that  a very  large  proportion  of  the  energies  of  the 
population  were  devoted  to  transport.  This  con- 
sideration entered  largely  into  all  questions  of  prices, 
whether  of  food  or  other  commodities,  and  therefore 
in  dealing  with  a question  of  this  kind  in  such  a 
country  as  Great  Britain,  which  competed  with  all 
the  nations  of  the  world,  it  would  not  do  to  be 
led  away  by  considerations  whether  they  would  prefer 
one  party  or  another  in  power;  but  all  the  circumstance, 
must  be  looked  at  in  order  to  consider  what  would  hi- 
best  for  the  welfare  of  the  country  at  largo.  At  the 
previous  meeting  Mr.  Bass  had  stated  that  he  was 
contributor  to  the  extent  of  £110,000  per  annum  to  the 
traffic  of  the  country.  Now  this  was  very  important, 
in  comparison  with  other  outlay  in  the  employment  ot 
the  lahohring  claBBeB.  Th-o  raanufhcturb  of  Mr.  Bass 


was  one  not  confined  to  this  country;  it  largel}'  con- 
tributed to  the  export  trade,  and  it  was  within  the 
cognisance  of  many  gentlemen  present  that  English 
manufacturers  were  now  subjected  to  a keen  compe- 
tition on  the  part  of  those  on  the  Continent,  particularly 
on  the  point  of  cheapness  of  transit ; in  fact,  the  recent 
extension  of  the  Austrian  railways  had  enabled  the 
brewers  of  Vienna,  who,  within  a very  recent  period, 
had  no  share  in  the  foreign  trade,  to  compete  with 
English  brewers,  not  only  in  our  colonies  abroad,  but 
also  within  our  own  empire.  A matter  of  this  kind, 
therefore,  affecting  the  employment  of  a large  number 
of  the  working  classes,  must  be  looked  at  from 
a higher  stand  point  than  the  question  whether 
a majority  constituting  the  Government  was  to  be 
invested  with  any  amount  of  prerogative  or 
not.  After  all.  Government  was  limited  by  public 
opinion,  and  public  opinion  in  the  interest  of  the  country 
would  govern  this  matter,  whatever  might  be  the  in- 
dividual views  entertained.  Of  course,  all  were  in  favour 
of  private  enterprise — both  theoretically  and  practically 
they  must  be  so — but,  at  the  same  time,  it  must  be  borne 
in  mind  that  those  other  powers  of  co-operation  and 
aggregation  which  they  possessed  must  not  be  limited. 
They  had  all  been  advocates  of  private  enterprise,  wiih 
regard  to  railways  ; and  for  himself  he  must  say  that 
man}'  yeai'S  ago,  when  Mr.  Galt  brought  this  matter 
forward,  he  was  one  who  strongly  advocated  private 
enterprise,  and  thought  the  period  had  not  come  when 
any  other  course  could  be  adopted.  All  experience  on 
this  subject  had  shown  that  whatever  errors  had  been 
committed  in  the  past,  with  regard  to  laying  out  par- 
ticular lines,  they  had  given  an  example  to  the  world 
with  regard  to  railway  construction.  At  the  same  time, 
it  must  be  owned,  on  the  other  hand,  they  had,  to  a 
great  extent,  failed  in  administration.  He  would 
not  enter  into  detail  upon  that  point,  because 
it  was  hai'dly  right  to  take  up  the  time  of  the  meeting 
with  the  consideration  of  questions  which  had  been  so 
long  and  so  fully  discussed.  They  ought  rather  to  en- 
deavour, after  bringing  together  a variety  of  opinions, 
to  j)roduce,  if  possible,  a united  sentiment  and  action  on 
the  part  of  the  community,  in  order  that  the  best  possible 
result  might  be  obtained.  If,  however,  it  was  desired  to 
ascertain  the  real  value  of  railway  management  in  this 
country,  there  was,  perhaps,  no  fact  more  striking  than 
that  which  came  under  their  own  notice  a year  ago  with 
regard  to  the  Midland  Etulway.  It  would  be  remembered 
that  the  metropolis  was  placarded  with  announcements 
to  the  effect  that  third-class  passengers  would  be  carried 
by  every  train  on  that  line,  and,  of  course,  the  same 
thing  rapidly  spread  amongst  the  other  railway  com- 
panies. Now,  20  years  ago  Mr.  Galt  had  proved  statis- 
tically and  practically  that  third-class  passengers  could 
be  carried  profitably  by  every  train,  and,  in  fact,  the 
same  thing  had  been  proved  even  earlier,  yet  it  took 
twenty-five  years,  at  least,  for  the  railway  managers 
of  England  to  arrive  at  a conviction  upon  that  point,  and 
they  were  now  forced  to  confess  that  the  operation  was 
not  only  beneficial  to  the  public,  but  profitable  to  the  com- 
panies. But  what  led  them  to  this?  Simply  the  fact  that  they 
were  coming  before  Parliament  for  further  privileges 
with  regard  to  Amalgamation  Bills,  and  it  was  necessary 
to  give  a sop  to  the  public.  Now  what  was  wanted  was 
some  system  of  managing  the  railways  which  would 
Oring  public  opinion  to  bear  upon  them,  and  which 
should  insure  their  administration  in  conformity  with 
the  requirements  of  the  country.  That  was  not  the  case 
it  the  present  moment.  It  was  only  casu  dly,  and  under 
■ircumstiinces  of  emergency  of  the  kin  1 to  which  be  had 
referred,  that  any  concessions,  even  for  their  own  advan- 
Crige,  could  bo  obtained  from  the  in  magers  of  rdlway 
■ompanics.  It  therefore  became  absolutely  nece  ssary 
iliat  some  other  machinery  should  bo  urovideii — no  one 
protended  it  would  be  perfect — the  machinery  which  was 
called  that  of  Government,  and  which  at  all  events 
was  under  the  inllucnceof  public  opinioh.  With  regal'd 
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to  the  Post  Office,  step  by  step  they  had  been  able  to  obtain 
from  the  Government  department  reforms  suited  to  the 
exigencies  of  the  times,  the  benefits  of  which  were  en- 
joyed by  all.  He  would  not  go  into  the  question  of  the 
relative  merits  of  a Government  system  ; but  what  did 
that  phrase  mean  P There  were  many  kinds  of  Govern- 
ment ; there  was  the  old  Government  system  of  this 
country,  and  there  was  another  system  which  raised  up 
an  Empire  in  India — the  Government  of  the  East  India 
Company.  That  was  no  more  a Government  of  private 
enterprise  than  the  Government  of  this  country,  and 
even  in  this  country  there  were  various  kinds  of  Govern- 
ment management,  some  as  bad  as  railway  management 
itself,  and  some  better.  In  dealing  with  the  question 
practically,  of  course  they  would  choose  the  best,  and 
apply  to  a new  state  of  affairs  the  experience  of  the  past, 
BO  that  a practical  and  useful  result  might  be  obtained. 
To  those  who  looked  beyond  mere  political  questions, 
and  who  looked  to  the  influence  on  the  commerce  of 
the  world  of  what  was  taking  place  during  this  era 
of  competition,  it  must  be  apparent  that  they 
could  no  longer  delay  such  a change  as  this  whether 
they  liked  it  or  not.  If,  from  their  interests  as  railway 
shareholders,  or  directors,  they  were  inclined  to  hesitate, 
the  time,  he  believed,  would  come  when,  step  by  step, 
whole  branches  of  manufacture  would  be  injured,  and 
the  very  men  who  were  turned  out  of  employment 
would  force  this  matter  forward  as  a Parliamentary 
question.  It  was  a great  and  important  question  to  be 
considered  on  public  grounds,  and  whatever  had  been 
the  divergence  of  opinion  expressed  in  the  discussion, 
sufficient  facts  hud  been  brought  forward  to  show  that 
it  was  fairly  within  compass  that  the  transfer  of  the 
railway  system  to  Government  could  be  carried  out.  As 
to  the  financial  part  of  the  question,  it  was  certainly 
surprising  to  find  a man  of  standing  and  ability  stating 
that  the  operation  was  an  impossibilit3^  It  was  known 
to  be  one  of  the  simplest  things  possible!  It  had  been 
treated  as  if  it  were  a question  of  raising  an  enormous 
loan,  like  the  French  indemnitj',  whereas  it  was  as 
simple  as  the  common  operation  of  a conversion,  such 
as  hadjust  been  carried  out  by  the  great  financiers  of  this 
country  for  the  United  States’  Government  on  a large 
scale,  and  this,  in  the  case  of  railways,  the  stock  of 
which  was  held  in  the  country  itself,  could  be  dealt 
with  with  still  greater  facilitjo  He  was  greatly  sur- 
prised to  hear  the  statement  that  the  transfer  of  rail- 
ways W'ould  nearly  double  the  National  Debt,  and  with 
all  due  respect,  he  could  not  understand  what  that 
statement  meant.  So  far  as  he  could  see,'_the  countrj' 
was  already  in  debt  for  this  amount  to  the  owners  of 
the  railways  quite  as  much  as  to  the  owners  of  consols. 
N ly,  perhaps  more  so,  because  of  the  system  of  mono- 
poly which  existed.  Having,  in  former  times,  opposed 
Mr.  Galt’s  proposals,  he  felt  compelled  to  come  forward 
now  and  say  that  whatever  difficulties  he  had  felt  in  the 
matter  had  been  since  removed  bj'  the  course  of  events 
and  the  conduct  of  railway  managers,  and  he  was  now 
thoroughly  convinced  that  such  a measure  could  not  be 
much  longer  delayed.  The  only  question,  in  his 
opinion,  was  whether  any  further  delay  at  all  should 
take  place. 

Mr.  George  Jones  had  been  rather  disappointed  at  the 
small  amount  of  new  ground  opened  by  Mr.  Galt  in  his 
paper.  AVith  regard  to  fares,  for  instance,  the  cheapest 
scale  recommended  bj'  Mr.  Galt  was  one  farthing  a mile, 
but  this,  he  believed,  was  far  too  high.  It  w'as  well 
known  to  engineers  and  machinists  that  a little  grit,  if 
allowed  to  accumulate,  w'Ould  prevent  the  smooth  working 
of  the  grandest  machine  ever  invented,  and  eventually, 
perhaps,  stop  it  altogether.  He  contended  that  the 
practice  of  charging  per  mile  was  the  grit  in  the 
machine  which  prevented  the  successful  working  of 
clieap  passenger  fares,  and  suggested  that  a .system  of 
charging  per  stage  instead  of  per  mile  .should  be  intro- 
duced, tile  stage  being  determined  by  the  position  of  a 
town  of  a certain  magnitude  or  of  an  important  junction, 


so  that  there  would  be  seven  stages  on  the  Great  Western 
between  London  and  Bristol,  and  eleven  on  the  Great 
Northern  between  London  and  Leeds.  Mr.  Jones  was 
proceeding  to  elaborate  this  scheme,  when  a gentleman 
rose  to  order,  remarking  that  these  were  matter’s  of 
detail,  not  in  any  way  aff'ecting  the  main  question  before 
the  meeting. 

Mr.  J.  A.  Franklin  said  he  had  had  special  experience 
in  connection  with  Indian  railways,  and  wished  to  offer  a 
suggestion  or  two,  but,  as  he  was  suffering  from  an 
affection  which  prevented  his  speaking,  he  had  asked 
Mr.  Kisch  to  present  his  views  to  the  meeting. 

Mr.  B.  Kisch  commenced  his  remarks  by  observing  that 
many  speakers  had  assumed  that  the  time  must  come, 
even  if  it  had  not  already  arrived,  when  the  management 
of  the  railways  must  in  some  form  or  other  be  brought 
within  State  control ; whilst,  on  the  other  hand,  it  had 
been  argued  that  it  would  be  highly  undesirable  that  the 
State  should  in  any  way  come  into  competition  with 
private  enterprise.  The  suggestion  made  by  Mr.  Franklin 
would,  he  thought,  combine  the  advantages  of  the  present 
system  and  of  Government  control,  and  it  had  this  im- 
portant feature,  that  it  could  be  applied  gradually.  It 
was  well-known  that  railway  stocks  and  shares  might  be 
divided  broadly  into  two  classes — ordinary  shares,  and 
the  various  kinds  of  preferences  and  debentures.  The 
latter  class,  although  stated  on  good  authority  to  amount 
to  about  sixty  per  cent,  of  the  whole  capital  invested  in 
railways,  had  no  voice  whatever  in  the  management. 
Now,  considering  that  the  holders  of  this  description  of 
securities  were,  if  possible,  more  interested  than  ordinary 
shareholders  in  the  permanent  prosperity  of  the  lines 
with  which  they  were  connected,  it  seemed  only  just  that 
they  should  have  some  control  over  the  business,  and 
Mr.  Franklin  snggested  that  these  should  be  taken  up  by 
the  Government,  and  that  the  influence  thus  given  to  it 
should  be  exercised  in  the  interest  of  the  public.  The 
conversion  could  be  easily’  effected,  and  a reduction  of 
interest  could  be  made  by  giving  the  present  holders 
Government  security’. 

Mr.  Hale  rose  to  order,  suggesting  that  there  was  no 
necessity  to  occupy  time  by  discussing  these  matters  of 
detail. 

Mr.  Franklin  said  this  was  one  mode  by  which  Govern- 
ment control  could  be  exercised  over  the  railways.  The 
smallest  amount  at  which  they  could  be  completely  taken 
over  by  the  Htate  would  be  700  or  1,000  millions  sterling, 
whereas  the  plan  he  proposed  could  be  tried  at  an  ex- 
pense of  some  230  millions  only.  The  private  proprietors 
would  also  retain  an  interest  to  the  extent  of  the  ordinary 
stock,  though  virtually’,  as  in  India,  where  this  system 
had  answered  v’ery  well,  the  whole  control  was  in  the 
hands  of  Government. 

Mr.  Galt  said  the  question  w’as  not  whether  somebody 
could  suggest  some  plan  for  the  better  management  of 
railway’s,  or  for  introducing  more  of  the  State  element, 
but  whether  they  should  be  transferred  to  the  State. 

Mr.  Brooke  also  thought  they  were  rather  going  beyond 
the  subject  which  he,  as  a London  tradesman,  had  come 
to  speak  upon. 

The  Chairman  remarked  that  the  subject  was  a very 
large  one,  and  it  was  somewhat  difficult  to  say  exactly 
what  belonged  to  it,  and  what,  strictly  speaking,  did 
not. 

Mr.  Kisch  said  he  coidd  not  confine  himself  exactly  to 
the  question  whether  the  railways  should  be  purchased 
or  not,  unless  the  system  on  which  they  should  be 
purchased  had  been  agreed  upon.  AVhat  was  proposed 
was  that  Government  should  become  the  purchasers  of 
three-fifths  of  the  capital,  and  that  by  virtue  of  their 
position  they  should  then  step  in  and  assist  in  the 
management  of  companies,  which  they  would  naturally 
do  in  the  interest  of  the  public.  At  the  same  time  the 
interest  of  ordinary  shareholders  would  be  watched  over 
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by  boards  of  directors,  similar  to  those  at  present  exist- 
ing. The  difficulties  of  Government  interference  might 
be  avoided  by  a permanent  commission  being  ap- 
pointed.' i; 

Mr.  John  Jones  said  the  commercial  interests  of  the 
country  seemed  to  be  the  chief  motive  power  which  had 
brought  the  meeting  together,  but  those  interests  were 
not  to  be  measured  only  by  magnitude  of  figures.  There 
were  other  principles  involved.  Supposing  the  country 
were  to  increase  its  exports  and  imports  by  100  per  cent., 
and  if  at  the  same  time  the  wages  of  the  people  were  not 
improved,  or  their  condition  in  life  at  all  advanced, 
would  that  be  any  benefit  to  them  ? There  was  nothing 
which  pressed  more  hardly  on  the  trade  ot  this  country 
than  the  Government — it  was  one  of  the  greatest  ob- 
structives to  improvement  from  the  burden  of  taxation 
which  was  imposed,  taking,  as  it  did,  out  of  every  man’s 
pocket  that  whereby  he  would  fertilise  his  own  neigh- 
bourhood, and  make  his  business  more  prosperous,  and 
his  life  more  comfortable.  And  yet  this  Government, 
which  was  the  preponderating  burden  on  every  man’s 
life,  did  not  seem  to  have  attracted  the  attention  of 
the  speculative  men  who  had  brought  forward 
this  proposal.  They  spoke  of  the  advantage  of  unity. 
On  the  same  principle,  no  doubt,  it  would  be  an 
enormous  benefit,  and  would  tend  to  the  diminution 
of  the  cost  of  Government,  if  France  and  England 
were  to  be  amalgamated.  That  was  Mr.  Chadwick’s 
great  principle,  the  value  of  unity.  See  what  could 
be  saved  in  that  way.  The  array  and  navy  might 
be  done  away  with,  the  Courts  of  the  two  nations 
might  bS  done  away  with,  the  separate  systems 
of  administration,  all  would  be  done  away  with, 
and  what  an  enormous  benefit  would  arise  from  the  two 
nations  combining  together ; but  if  such  a thing  were 
suggested,  who  would  be  the  loudest  to  cry  out  “ Home 
Rule  t”  No  doubt  his  Lordship  in  the  chair,  would  be 
one,  and  this  pleasing  view  of  unity,  with  all  its  ad- 
vantages and  pecuniary  benefits,  would  be  abandoned  in 
favour  of  some  other  principles  which  were  considered 
equally  valuable  to  human  life.  How,  if  the  railway 
system  were  placed  in  the  hands  of  Government,  it 
would  result  in  putting  the  working  men  connected  with 
the  railway,  who  were  an  enormous  number,  in  a very 
disagreeable  position.  Supposing  a porter  or  a guard 
insulted  his  inspector  at  a station,  he  would  be  dismissed, 
but  there  was  no  moral  disgrace  attaching  to  him,  and 
he  could  go  to  another  railway  and  get  employment.  If, 
however,  the  Postmaster-General  dismissed  any  particu- 
lar officer,  he  could  not  be  taken  on  again  at  another 
place,  but  he  was  deprived  of  his  livelihood  altogother, 
possibly  on  account  of  such  a trifling  matter  as  offending 
some  particular  individual.  This  was  a very  serious 
matter  when  people  talked  about  the  interests  of  the 
working  classes.  Another  consideration  was  this — Govern- 
ment had  never  initiated  anything  good  since  it  first  existed . 
One  would  have  thought  that  all  the  best  artillery  would 
have  come  from  the  brains  of  men  who  were  daily 
using  it,  and  whose  lives  were  passed  in  connection 
with  it,  but  such  was  not  the  fact.  Governments  had 
always  shown  themselves  incapable  of  any  progress. 
They  had  never  initiated  new  weapons  for  their  own 
service ; and  private  persons  outside  had  introduced 
the  very  things  which  they  ought  to  see  provided  with 
by  the  men  whom  they  employed.  The  result  would 
be,  if  the  Government  were  to  take  possession  of  the 
great  system  of  railways,  which  was  still  open 
to  immense  impro^'ement  from  the  genius  of  me- 
chanicians, that  a stop  w'ould  be  put  to  that  progress. 
Men  of  talent  had  enormous  difficulties  to  meet  in 
pressing  their  ideas  upon  large  bodies,  such  as  railway 
companies,  and  this  would  be  increased  tenfold  if  the 
matter  fell  into  the  hands  of  Government.  There  w^as  a 
great  deal  in  the  localisation  of  power  and  convenience, 
and  he  believed  if  the  Government  were  in  possession, 
in  full  power,  there  would  not  be  that  aptitude  now 
shown  by  localities  in  providing  themselves  with  new 


conveniences,  according  to  the  particular  wants  of  the 
neighbourhood.  No  doubt  an  immense  waste  of  money 
had  taken  place  through  the  action  of  the  Legislature 
in  promoting  litigation  and  contending  schemes ; but 
where  perfect  liberty  existed  separate  from  the  com- 
petition of  Government — supposing  a development  of 
traffic  between  two  towns — it  was  open  to  anyone  to 
sot  the  machine  in  motion  for  introducing  the  need- 
ful communication.  A great  deal  was  talked  about 
the  Post  Office  ; but  that  great  system  never  itself 
originated  the  idea  of  the  penny  postage.  It  was  Mr. 
Rowland  Hill,  whose  great  talent  and  energy  was  far 
beyond  that  of  the  generality  of  Government  officials, 
who  had  developed  that  system.  . 

The  Chairman,  interposing,  said  that  the  merits  of  Sir 
Rowland  Hill  were  world- wide,  and  it  was  quite  need- 
less to  occupy  time  by  descanting  upon  them. 

Mr.  Jones  said  the  East  India  Company  had  been  men- 
tioned as  an  instance  of  good  management  of  a country 
by  Government,  but  he  objected  entirely  to  such  a view. 
He  contended  that  the  East  India  Company  was  not  a 
Government  establishment,  and  was  no  illustration  at 
all  of  the  principle  contended  for.  Another  considera- 
tion was  this,  that  if  Government  possessed  itself  of  the 
railway  system,  the  whole  of  the  work  would  be  given 
out  in  large  contracts,  and  the  result  would  be  that 
the  trade — which  was  now  distributed  among  many 
different  manufacturers  who  were  each  able,  possessing 
a moderate  capital,  to  supply  the  wants  of  a particular 
district  or  railway — would  be  thrown  into  the  hands  of 
a few  great  establishments.  Governqient  must  deal  on 
a large  scale,  and  it  would  be  found  that  it  would  give 
all  its  machinery  to  one  or  two  firms,  all  the  iron  rails 
to  another,  and  many  of  the  present  manufacturers 
would  have  to  go  to  the  wall ; in  fact,  the  result  would 
be  that  the  vast  majority  of  individuals  would  find  it 
hopeless  even  to  rise  above  the  condition  of  servants. 

Mr.  Brooke  begged  to  say  that  he  entirely  endorsed 
the  statement  of  the  noble  Chairman  with  reference  to 
the  importance  of  this  question,  and  the  desirability  of 
Government  taking  charge  of  therail  ways.  He  might  speak 
on  behalf  of  a large  number  of  the  tradesmen  of  London, 
who  were  in  the  habit  of  paying  large  sums  to  railway 
companies  for  carriage,  and  also  of  farmers  and  producers 
in  the  country,  and  he  was  quite  sure  they  would  all 
agree  in  supporting  Mr.  Galt’s  proposition.  It  was 
quite  true,  as  had  been  said  by  the  Chairman,  that  many 
individuals  and  families  had  been  ruined  by  railway 
speculation,  and  even  those  who  were  not  directly 
affected  had  lost  large  sums,  as  he  had  himself,  through 
the  failure  of  those  who  had  engaged  in  these 
enterprises,  led  into  them  by  the  brilliant  prospects  held 
out  by  the  marvellous,  able,  and  clever  men  whom  Lord 
Derby  had  spoken  of  as  the  projectors  of  railways. 
These  men  had  to  consult  the  interest  of  their  employers, 
and  it  was  as  true  now  as  ever,  that  no  man  could  serve 
two  masters  ; therefore,  they  could  not  serve  the  public 
whilst  they  had  to  consider  the  interest  of  the  railway 
companies.  On  this  account  it  was  that  an  increase 
constantly  took  place  in  their  charges,  and  this  led  to 
the  prices  of  all  kinds  of  meat,  poultry,  fish,  and  vege- 
tables in  London  being  much  higher  than  they  need  be. 
Government  were  now  managing  the  telegraphs  with  very 
great  advantage,  for  his  experience  showed  that  greater 
facilities  were  now  given  than  by  the  private  companies, 
and  he  had  no  doubt  that  as  soon  as  they  saw  their  way 
the  charge  would  be  reduced.  The  same  with  regard  to 
the  Post-oflioe  Savings  Bank  and  Life  Assurance.  Ho 
was  quite  satisfied  that  it  would  be  a wise  step  for  the 
State  to  take  the  control  of  the  railways,  and  hoped  it 
would  be  done  as  speedily  as  possible. 

Captain  Tyler  then  moved  the  adjournment  of  the 
discussion. 

Mr.  Greer,  in  seconding  the  motion,  said  he  thought 
that  most  of  the  speakers  had  hardly  perceived  the 
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exact  subject  before  them,  ■which  was  not  whether  the 
railways  had  been  managed  well  or  ill,  as  between 
themselves  and  the  public,  or  as  between  themselves 
and  their  constituents,  but  whether  the  system  of 
having  railways  managed  for  private  interests  was 
good  for  the  State  at  large.  His  feeling  was  extremely 
strong  that,  viewed  in  the  interest  of  the  State,  rail- 
ways should  be  managed  for  the  general  good  of  the 
community,  and  not  for  the  good  of  the  shareholders. 
If  the  State  would  manage  the  railways,  taking  into 
account  how  much  could  be  made  of  them,  in  the  way 
of  doing  good  to  the  country,  he  had  no  doubt  that 
ten  times  the  amount  of  work  now  done,  in  the  shape 
of  carrying  passengers,  and  two  or  three  times  as 
much  in  the  carrying  of  goods,  might  be  accomplished 
■with  very  little  expense.  Eailway  managers  at  present 
simply  considered  what  was  best  for  the  proprietors. 
Now  he  might  illustrate  this  by  a thing  which  not 
unfrequently  happened  at  a time  when  the  Dutch  had 
the  monopoly  of  the  Spice  Islands.  When  there  hap- 
pened toijbe  a very  prosperous  year,  it  was  well  known 
that,  rather  than  that  the  price  of  the  article  should  be 
lowered,  they  destroyed  a large  quantity  of  the  spice, 
and  that  was  unfortunately  the  principle  on  which 
railways  were  now  managed.  No  one  wished  to  impute 
wilful  mismanagement  to  these  gentlemen — it  was 
simply  that  they  had  to  consult  private  interests  instead 
of  the  common  good.  If  a uniform  Government 
system  were  introduced,  a great  deal  of  mis- 
management would  be  got  rid  of,  and  he  must 
take  exception  to  a great  part  of  the  speech 
of  Mr.  Jones,  who  found  fault  with  Government,  for  he 
did  not  believe  Government  wanted  to  have  anything  to 
do  with  railways  if  they  could  avoid  it,  because  it  would 
give  them  a great  deal  of  trouble.  There  was  an 
impression  amongst  the  public  that  anything  in  the 
hands  of  Government  would  necessarily  be  mis- 
managed or  jobbed.  But  in  the  case  of  railways  he 
believed  such  a thing  was  thoroughly  impossible,  for 
this  reason — the  railway  system  would  bring  the 
Government,  or  whoever  arranged  it  in  communica- 
tion with  the  people,  and  they  could  not  perpetrate 
a job  without  somebody  being  damaged  by  it.  Now- 
a-days  everyone  knew  how  to  bring  his  grievance 
before  the  public,  and  even  if  newspapers  were  not 
read,  or  listened  to,  somebody  in  Parliament  would  get 
up  and  ask  a question  'which  the  minister  would 
be  bound  to  consider  and  give  a specific  answer  to.  There 
was  no  class  now  not  represented  in  the  House  of  Com- 
mons, and  therefore  every  one  who  had  a grievance 
could  easily  find  somebody  to  take  it  up  and  speak  for 
him.  Why  was  it  that  the  carriage  of  letters  and  the 
management  of  the  telegraphs  was  so  well  conducted  ? 
Simply  because  the  Government  had  greater  means  and 
facilities  for  conducting  such  matters,  and,  as  a rule, 
the  greater  the  system  was,  the  more  complete  it  would 
become,  and  the  more  the  ofiicials  concerned  in  carrying 
it  out  would  become  adapted  to  the  positions  they  had  to 
occupy.  All  Government  departments  were  extensive 
systems,  similar  to  those  which  managed  the  railways. 
The  East  Indies  had  been  referred  to,  and  there,  from 
the  natural  unwillingness  of  Government  to  interfere 
with  private  interests  and  to  increase  political  power, 
they  had  not  taken  possession  of  that  Empire  until  it 
was  absolutely  forced  upon  them.  Still  he  believed 
it  had  been  a great  blessing  to  the  natives  of  that 
country,  and  that  a much  better  system  of  Government 
existed  now  than  when  it  was  under  private  management. 
He  recollected  when  Mr.  James  Silk  Buckingham,  at  a 
public  meeting,  stated  that  he  had  been  turned  out  of  the 
country  because  he  presumed  to  establish  a newspaper 
in  India,  and  at  the  same  period  missionaries  were  sent 
home  lest  they  should  run  the  risk  of  endangering  the 
goodwill  of  the  people  by  interfering  with  their  religious 
opinions.  Now  it  was  governed  more  like  England,  and 
it  was  much  for  tho  good  both  of  the  native  population 
and  of  the  public  at  home.  He  was  quite  convinced 


that  it  would  be  a good  thing  for  Government  to  take 
the  control  of  the  railways,  having  for  their  primary 
object  not  the  obtaining  a revenue,  but  the  fostering 
and  encouraging  of  commerce,  and  the  advantage  of  the 
community  at  large. 

The  discussion  was  then  adjourned  till  Thursday,  July 
3rd,  at  eight  o’clock. 

The  following  statement  has  been  sent  by  Mr. 
B.  Kisch.  It  contains  a summary  of  views  held  by 
that  gentleman  and  Mr.  J.  A,  Franklin  on  the  sub- 
ject 

The  evils  of  the  present  system,  both  present  and  pro- 
spective, are  admitted  on  all  hands,  but  the  difficulties  in 
the  way  of  State  purchase  are  also  recognised  to  be  enor- 
mous, and,  even  if  such  purchase  were  carried  out,  it  is 
impossible  to  say  what  fresh  difficulties  might  not  pre- 
sent themselves.  Lord  Derby  haspointed  out  many  that 
would  probably  arise,  and  who  shall  say  that  even  he  has 
foreseen  all  ? Captain  Tyler,  than  whom  no  more  prac- 
tical authority  exists,  says,*  “ I would  fain  contrive,  or 
see  contrived,  some  method  of  averting  or  controlling  the 
joint-stock  monopoly  which  looms  before  us  in  the  future. 
But  I despair.” 

Those  who  have  hitherto  treated  of  this  question  ap- 
pear to  have  seen  no  alternative  other  than  a continuance 
of  the  present  system,  ultimately  leading,  as  Capt.  Tyler 
shrewdly  foresees,  to  a gigantic  monopoly  on  the  one 
hand,  or  an  out-and-out  purchase  by  the  State  on  the 
other.  No  other  or  middle  course  appears  to  have  been 
contemplated.  Yet  it  would  appear  that  a middle  course, 
suggested  by  the  system  now  in  vogue  on  the  Indian 
lines,  presents  a practicable  solution  of  the  problem,  a 
solution  which  may  be  shown  to  possess,  moreover,  many 
incidental  advantages  over  and  above  those  which  could 
result  from  a complete  purchase  by  the  State. 

It  appears  from  Captain  Tyler’s  report  that  the  pro- 
portions of  loans,  debentures,  guaranteed  and  preferen- 
ence  stock,  and  ordinary  stock  of  railways  in  the  United 
Kingdom  in  1871  were  as  follows: — Loan  and  debenture 
(renewable),  15;  debenture  stock,  12;  guaranteed  and 
preference,  31;  ordinary  stock,  42;  total,  100,  the 
ordinary  stock  forming  only  42  per  cent,  of  the  total. 

In  some  companies  the  proportions  are  different, 
notably  so  in  the  Midland,  which  has  lately  been  seeking 
amalgamation.  Here  the  figures  are  as  follows : — ■ 
Renewable  debentures,  10T9  ; debenture  stocks,  13'03  ; 
preference  stock,  41-69;  ordinary  stock,  35-09;  total, 
100-00. 

Now,  it  is  obvious  that,  as  between  the  holders 
of  the  ordinary  stock  and  the  other  sections  of 
the  proprietary,  the  former  represent  a fluctuat- 
ing and  temporary,  the  latter  a stable  and  more 
permanent  interest : for  while  it  is  the  chief  aim 
of  the  ordinary  stock-holder  that  dividends  should 
be  increased  to  the  highest  possible  degree,  with  a -view 
to  thereby  raising,  for  the  time,  the  market  value  of  the 
stock,  even  though  to  the  ultimate  detriment  of  the  pro- 
perty, the  holders  of  other  property  in  the  concern  have 
a greater  interest  in  permanently  maintaining  the  pro- 
perty. And  yet  it  is  the  comparatively  temporary 
interest  in  which  the  management  of  the  line  is  in  prac- 
tice almost  entirely  vested.  Debenture  holders  are  not 
represented  at  any  railway  board,  and  the  holders  of 
guaranteed  and  preference  stocks  are  frequently  not 
represented.  Now,  mere  justice  should  require  that  the 
proprietors  of  so  considerable  a stake  in  the  company 
should  have  some  substantial  and  organised  control  over 
the  administration.  But  it  would  clearly  be  far  more  to 
tho  advantage  of  the  companies  that  any  such  controlling 
voice  should  be  given  rather  to  a stable  than  to  a fluc- 
tuating body  ; and  of  all  bodies  to  hold  such  an  interest, 
the  most  permanent  would  be  the  State.  The  plan  sug- 
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geated  is,  that  so  far  as  debenture  and  preference  stock 
may  be  acquired  by  the  State,  the  Government,  by 
virtue  of  the  proprietary  rights  so  acquired,  should,  in 
the  interest  of  the  public,  have  a controlling  voice  in  the 
management  of  the  line,  such  as  it  always  has  had  in  the 
case  of  the  Indian  railways. 

Many  of  the  advantages  of  such  a plan  are  obvious. 
The  chief  of  all,  however,  probably  is  that  it  admits  of 
being  tried  at  once,  and  as  an  experiment,  on  any  scale 
that  may  be  desired,  and,  if  found  successful,  of  being 
gradually  introduced.  There  would  not  necessarily  be 
any  compulsion  on  the  debenture  and  preference  pro- 
prietors of  any  particular  line  to  part  with  their  pro- 
perty to  Government,  nor,  on  the  other  hand,  on  Go- 
vernment to  buy  such  interests  indiscriminately.  No 
comprehensive  measure  would  be  required  such  as  might 
evoke  serious  opposition  from  any  side. 

In  respect  of  various  economies  to  be  effected,  the 
advantages  that  would  follow  are  equally  clear.  Take, 
for  instance,  interest  on  loans,  debenture  stocks,  &c. 
The  credit  and  security  of  the  State  must  always  rank 
higher  than  those  of  the  most  powerful  and  best- 
managed  company  ; and  assuming,  for  illustration,  that 
the  ordinary  capital  were  as  much  as  fifty  per  cent  of  the 
whole,  a savingof  one-half  per  cent,  in  debenture  and  other 
fixed  interests  would  be  a gain  of  one  per  cent,  to  the  or- 
dinary stock.*  The  facilities  and  advantages  that  the  pro- 
posed plan  would  offer  for  the  amalgamation  of  companies 
are  not  less  remarkable.  Amalgamation  is  at  present 
resisted  by  Parliament  in  the  public  interest,  and  two 
applications  with  that  object  have  been  refused  within 
the  last  few  days,  viz.,  from  the  London  and  North- 
Western  and  the  Lancashire  and  Yorkshire  Companies* 
which  are  to  some  extent  competing  lines,  and  from  the 
Midland  and  the  Glasgow  and  South-Western  Com- 
panies, which  are  rather  in  the  nature  of  one  continuous 
line.  Now,  with  a government  officer  always  at  the 
Board  in  the  interest  of  the  public,  with  a power  to  veto, 
such  as  is  possessed  by  the  government  representative  on 
the  Indian  Kailway  Boards,  there  would  no  longer  be 
reason  to  resist  amalgamation  on  the  ground  of  its 
tending  towards  monopoly ; and  the  ordinary  stock- 
holders in  the  two  amalgamating  lines  would  reap  the 
advantage  of  increased  economy  and  improved  adminis- 
tration. 

The  benefits  arising  to  the  public  from  the  presence 
at  the  railway  boards  of  an  officer  possessing  power  to 
suspend  any  action  which  may  appear  to  be  against  the 
public  interest,  and  to  refer  points  of  difference  to  a 
central,  impartial,  and  independent  body,  such  as  the 
recently-constituted  Railway  Commission,  are  so  obvious 
that  they  need  not  be  further  dwelt  on. 

No  part  of  the  existing  patronage,  nomination  of 
officials,  &c.,  need  be  taken  out  of  the  hands  of  the  com- 
panies, the  power  of  the  government  officer  being  re- 
stricted to  a veto  which  would  be  used  only  in  exceptional 
cases.  This  consideration  also  meets  the  most  formidable 
objection  raised  by  Lord  Derby  to  State  management, 
viz.,  that  the  State  would  become  the  largest  employer 
of  labour  in  the  country,  and  would  thereby  become 
involved  in  all  the  questions  between  labour  and  capital 
which  have  lately  come  so  prominently  under  discussion, 
and  in  which  it  has  hitherto  abstained  from  taking  part. 

Lastly. — Should  it  be  considered  that  precedent  is  re- 
quired to  justify  the  recommendation  of  a scheme  such 
as  here  advocated,  such  precedents  are  not  wanting. 
Besides  the  experience  furnished  by  the  Indian  railways, 
gas  and  water  companies  supply  other  instances  of 
similar  bodies  being  gradually  brought  under  adminis- 
trative control.  Moreover,  Boards  of  guardians,  amal- 
gamated into  Unions,  now  act  under  Government  super- 
vision ; and  we  now  see  guardians,  appointed  by  a 
Minister  of  >State,  sit  side-by-side  with  those  elected  by 
the  ratepayers,  a precedent  going  far  beyond  what  is 

• In  the  case  of  the  Midland  Company,  referred  to  in  a former 
paragraph,  tlie  capital  upon  which  economies  may  be  effected  is  65 
per  cent,  of  the  whole. 


here  proposed,  inasmuch  as  the  guardians  administer 
what  they  believe  to  be  entirely  their  own  funds.  In 
the  face  of  this  general  tendency  of  the  age  towards 
bringing  all  departments  of  public  service  under  State 
supervision,  it  is  difficult  to  see  what  valid  objection  can 
be  urged  to  applying  the  same  policy  to  railway 
management,  when  it  is  shown  that  the  difficulties  with 
which  the  matter  at  first  appears  surrounded  are  capable 
of  being  cautiously  and  progressively  overcome.  The 
safety  of  this  plan,  due  to  its  capability  of  being  intro- 
duced tentativel^r,  is  apparent  by  contrast  with  the 
general  result  of  rushing  from  one  extreme  to  the 
opposite.  The  centralisation  which  ruined  France 
under  the  Empire,  has  led  to  general  measures  of  de- 
centralisation. 


CANTOR  LECTURES. 

The  third  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  “On  the  Energies  of  thelm- 
ponderables,  with  especial  reference  to  the  Measure- 
ment and  Utilisation  of  them,”  was  delivered  by 
the  Eev.  Akthtje.  Rigg,  M.A.,  on  Monday  evening, 
February  17th,  1873,  as  follows: — 

Lecture  III. 

On  the  Energy  of  Vitality,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

The  “ Energy  of  Vitality  ” is  a manifestation  by  motion 
of  the  unknown  and  unseen  power  which  is  associated 
with  life — indeed  that  which  may  (perhaps)  be  said  to 
constitute  life  itself.  This  vital  power  (some  may  call  it 
force)  is  presented  to  our  notice  in  two  forms,  the  animal 
and  the  vegetable ; hence  the  two  sciences  of  zoology 
and  botany. 

In  the  distinctions  laid  down  in  the  classification 
diagram,  it  will  be  observed  that  the  energies  are  divided 
into  potential  and  Idnetic. 

In  seeds,  in  eggs,  in  frozen  toads,  in  suspended  anima- 
tion, in  hybernating  animals,  are  examples  of  the  poten- 
tial energy  of  vitality.  The  power  is  there,  but  it  awaits 
those  surroundings  which  may  convert  this  potential 
or  dormant  energy  into  kinetic  or  active  energy.  So 
long  as  a living  body  lives,  it  possesses  kinetic  energy  ; 
it  has  power  to  mov'e.  Such  a power  is  not  possessed  by 
any  dead  body,  although  from  external  sources  it  may  be 
introduced  into  one. 

The  energy  of  vitality  is  converted  into  the  energy  of 
affinity  in  the  assimilation  of  food,  into  that  of  electricity 
in  muscles  and  muscular  action,  into  that  of  light  as  in 
glow-worms  and  certain  fishes,  and  into  that  of  heat  as 
in  warmth  of  the  body.  Ono  peculiarity  of  this  vital 
power  is  the  ability  to  seize  on  that  which  is  material, 
and  to  adapt  or  select  therefrom  whatever  may  be  suited 
for  its  special  purpose.  The  earliest  or  most  elementary 
of  the  animal  forms  in  which  this  vital  power  of  .adapta- 
tion displays  itself  is  called  a protoplasmic  germ.  This 
germ,  or,  as  it  may  be  described,  this  microscopical  cell,  if 
placed  in  congenial  surroundings,  manifests  an  energy  of 
growth  or  reproduction  which  adapts  these  surroundings 
in  away  and  under  an  influencing  power  quite  unknown 
to  us.  The  power  of  gravity  enclasps  all  matter,  the  power 
of  vitality  exercises  a selectiveness  from  matter  ; gravity 
influences  all  matter  but  changes  the  shape  of  none ; 
vitality  changes  the  form  of  all  it  influences.  For 
example  : the  process  of  fermentation  is  one  in  which  a 
minute  molecule  possessed  of  a vital  power  can  commu- 
nicate a similar  power  to  another  molecule,  this  again  to 
another,  in  each,  case  appropriating  or  attaching  the 
molecule  to  itself  for  a while,  and  so'proJucing  a rapidity 
of  what  we  call  growth,  which  seems  almost  as  a process 
of  crystallization  when  the  water  of  solution  is  being 
evaporated. 

Between  the  development  of  a crystal,  however,  and 
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of  life,  there  is  this  marked  difference.  A crystal  grows 
by  appropriating  like  molecules,  and  deals  with  them 
according  to  laws  unknown  to  us ; a body  having  vitality 
not  only  appropriates  various  molecules,  but  re-combines, 
re-forms,  and  rejects.  These  the  crystal_  cannot  do. 
The  growth  of  a crystal  is  a phenomenon  in  physics 
the  growth  of  an  animal  is  a phenomenon  in  chemistry. 
In  both  cases  the  powers  of  reproduction  or  enlargement 
are  mj’sterious.  Although  under  the  influence  of  vitality 
many  forms  of  matter  are  produced,  yet  the  crystalline  one 
never  appears ; as  soon,  however,  as  the  excretory  pro- 
cess is  completed,  or  the  vital  power  is  withdrawn,  then 
commences  work  of  a crystalline  character.^ 

How  vitality  is  transferred,  or  what  it  is,  or  in  what 
contained,  how  nourished,  or  how  destroyed,  we  know 
not.  With  the  energy  of  vitality,  as  manifested  in  the 
processes  of  reproduction  and  growth,  we  are  not  this 
evening  required  to  deal.  Within  that  frame  thus  mys- 
teriously developed,  there  are  combinations  of  mechani- 
cal and  chemical  apparatus  fulfilling  conditions  with 
which  we  are  deeply  concerned.  This  apparatus,  how- 
ever, does  not  from  year  to  year  retain  the  same  power. 
Owing  to  the  vital  action,  the  apparatus  with  which 
we  are  to  deal,  whilst  in  incessant  fluctuating 
change,  yet  attains  a climax,  then  slowly  subsides,  then 
follows  that  phenomenon,  even  more  mysterious  (if 
possible)  than  any  other  of  the  vital  ones,  viz.,  their 
sudden  cessation,  which  we  call  death.  Neither  in  its 
earliest  development  nor  in  its  mysterious  cessation  are 
those  phenomena  presented  which  are  consequent  upon 
energies  we  can  either  measure  or  utilize.  Whence  that 
comes  which  imparts  vital  energy,  and  whither  it  goes, 
are  problems  rather  for  human  faith  than  human  under- 
standing. When  an  engineer  has  to  estimate  the  power 
of  a steam-engine,  he  does  not  ask  of  its  early  formation 
and  past  biography,  nor  does  he  speculate  upon  its  future 
uselessness  ; he  regards  it  as  he  finds  it.  So  with  animal 
vitality.  We  have  to  regard  the  animal  as  an  engine, 
and  in  lieu  of  steam  we  have  vitality.  The  engine  is 
constructed  so  as  to  be  utilised  by  the  power  of  vitality, 
as  that  other  engine  is  by  the  power  of  heat.  Animals 
are  much  more  economical  engines  than  any  man  has 
made.  The  Creator’s  work  is  still  far  in  advance  of  the 
work  of  the  creature.  Count  Kumford  showed  that  the 
amount  of  work  done  by  a horse  is  much  greater  than 
could  be  obtained  by  employing  its  food  as  fuel  for  a 
steam-engine. 

Note,  also,  what  an  economical  conserving  of  energy 
there  is  in  hybernating  animals,  which  store  up  in  sum- 
mer that  which  they  expend  in  winter  in  maintaining 
animal  heat.  To  those  who  intend  to  offer  the  results  of 
their  ingenuity  in  the  economising  of  fuel  for  the  Gold 
Medals  and  fifty  pound  prizes  offered  by  this  Societ)’^,  in 
December  next,  may  be  commended  for  especial  study 
this  property  of  hybernating  animals.  Your  lecturer  has 
no  authority  to  make  the  statement,  but  he  can  with 
some  confidence  assure  them  that,  if  successful  in  teach- 
ing us  to  economise  fuel  as  they  do,  they  will  win  not 
only  the  prizes  of  the  Society,  but  also  the  thanks  of  the 
nation. 

An  animal  body  is,  indeed,  a wonderful  self-acting 
and  self-regulating  machine.  It  is  a structure  com- 
posed of  moveable  parts,  yet  firm,  and  at  the  same 
time  locomotive.  Its  hinges  are  well  fitted  with  self- 
acting lubricators  ; its  furnace  supplies  itself  with  fuel, 
and  can  regulate  the  supply  to  the  demand ; its  tele- 
graphic communications  are  extensive,  rapid,  and  need 
no  superintendence  ; in  its  laboratory  are  performed 
experiments  in  the  very  highest  departments  of  organic 
chemistry. 

There  are  two  forms  of  vital  energy  which  have  so 
much  of  a kinetic  character  that  we  may  utilise  them. 
Indeed,  one  form  is  self-utilised  ; natality  seems  to  have 
engaged  its  exclusive  services,  and  whether  the  animal  be 
waking  or  sleeping,  vitality  claims  all  those  services  from 
the  machinery  of  the  body  which  are  rendered  in  the  cir- 
culation of  the  blood,  the  digestion  of  the  food,  the  opera- 


ation  of  breathing,  the  propelling  action  of  the  heart. 
These  all  are  motions  resulting  from  some  impressed  laws, 
which  have  hitherto  been  hidden  from  our  powers  of  re- 
search. That  they  continue,  and  that  we  are  unconscious 
of  them  ; that  we  cannot  stop  them,  and  even  if  we  could 
by  any  means  measure  them,  that  we  could  not  transfer 
them  to  any  other  purpose  is  clear  without  demonstra- 
tion. 

Therefore,  since  for  scientific  physiology  .the  study 
of  this  form  of  vital  energy  is  of  paramount  importance, 
it  very  naturally  and  properly  would  rank  as  one 
of  the  chief  subjects  for  medical  students.  In- 
deed, the  minds  of  physicians  are  necessarily  often 
guided  by  circumstances  to  meditate  upon  its  operation, 
and  they  are  called  upon  to  accelerate  its  action  here 
and  to  retard  it  elsewhere.  Hence  the  observant 
anatomist  becomes,  if  not  a kinetic,  at  least  a static 
mechanician ; the  thoughtful  physician  reflects  and 
harmonises  the  external  evidences  of  these  internal 
energies,  and  combining  the  events  which  fall  under  his 
notice,  he  deduces  conclusions  which  link  the  laws  of 
vital  energies  in  their  operations  with  those  of  the  other 
imponderable  influences  which  pervade  all  the  universe. 

Under  such  circumstances  as  these  Dr.  Mayer  of  Heil- 
bron,  in  Germany,  was  led  to  conclusions  in  respect  to 
the  relations  between  heat  and  work  which  the  further 
investigations  of  others  by  very  different  processes — 
processes  in  which  the  energy  of  vitality  does  not  enter 
— have  established  as  correct. 

There  is  another  form  of  vital  enery  similar  to  this 
over  which  we  have  control,  and  which  we  employ  as 
we  please  within  the  limits  which  the  vital  power  and  the 
construction  of  the  apparatus  through  which  it  acts  permit. 
This  is  that  to  which  we  usually  gi^•e  the  name  of  “mus- 
cular energy.’’ 

The  qualifying  words,  “ within  the  limits,’’  are  essen- 
tial, for  the  limit  is  in  each  case  a hard  and  fast  line,  and 
we  cannot  overstep  it.  This  limit  is  perhaps  more  ad- 
mirably arranged  in  the  animal  frame  than  in  any  con- 
struction of  man’s  de'\'ising.  Although  there  are  hun- 
dreds of  muscles,  yet  their  names,  shapes,  and  busi- 
nesses are  very  varied.  Throughout  all  these  changes 
one  remarkable  principle  applies : every  muscle  is  exactly 
adapted  to  the  work  it  is  likely  to  be  called  upon  to  per- 
form. 

There  is  a principle  in  mathematical  science  called  the 
“ Principle  of  least  action.”  It  may  be  explained  thus — 
Given  an  object  to  be  accomplished,  then  “ the  principle 
of  least  action”  should  teach  how,  with  the  smallest 
quantity  of  material  and  with  the  least  expenditure  of 
power,  that  object  would  be  done.  The  more  the  mus- 
cular system  is  examined  under  this  guidance,  the  more 
we  are  lost  in  wonder  how  exactly  every  portion  of  the 
body  is  suited  for  its  specific  work,  and  for  the  amount 
of  work  it  is  likely  to  be  called  upon  to  discharge,  and 
more  curious  still,  how  (in  special  cases)  the  muscle  may 
develope  in  order  to  meet  certain  requirements,  as,  for 
example,  the  muscles  in  the  arms  of  a smith,  as  well  as 
other  muscles.  And,  further,  how  perfectly  these  muscles 
are  varied  in  form  and  construction  so  as  to  meet  the  re- 
quirements of  their  respective  occupations,  and,  if  called 
upon  by  prospective  emergencies,  to  be  ready  for  more 
than  ordinary  exertion.  Certain  muscles  are  so  prepared 
for  e.xtraordinary  exertion,  and  then  relapse  into  their 
normal  state,  thus  strictly  carr^ung  out  the  “ principle  of 
least  action.” 

As  an  illustration  of  this  principle  of  least  action, 
look  at  that  most  extraordinary  muscle  of  all 
in  the  animal  economy — the  heart.  Although  certain 
features  of  its  action  should  come  under  notice  at  a 
later  portion  of  the  evening,  yet  it  bears  upon  the  pre- 
sent subject,  in  that  it  is  a bundle  of  small  muscular 
fibres.  There  are  probably  more  than  a million  of 
them,  complex  in  their  arrangements  and  porplexinglj’ 
curious  in  their  relative  and  combined  actions,  and  yet 
this,  regarded  as  one  muscle,  weighs  on  an  average,  in 
man,  only  9'39  ozs.  Its  screw-like  construction  is  such 
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that  at  each  action  it  propels  forward  the  whole  of  its 
contents,  leaving  no  filled-in  corners.  It  has  power  to 
propel  these  contents  to  the  vessels  in  the  extremities  of 
the  body.  Were  not  this  muscle  “ up  to  the  mark,”  these 
extremities  would  die  for  want  of  nourishment ; if  “be- 
yond the  mark,”  then  some  of  the  vessels  along  which 
the  blood  is  driven  might  be  hurst  in  consequence  of  a 
liquid  pressure  greater  than  that  they  were  calculated 
to  sustain. 

The  balances  required  are  perfect,  and  this  little  muscle 
of  9-39  ozs.  sends  life  to  all  parts  of  the  body — by  day 
and  by  night — from  birth  to  death.  Now  the  work  it 
is  continually  performing  is  as  though  it  lifted  its 
own  weight  through  nearly  twenty  thousand  feet  in  an 
hour.  The  height  of  St.  Paul’s  Cathedral,  from  the 
ground  to  the  top  of  the  cross,  is  404  feet,  therefore  the 
heart  could  place  itself  on  the  top  of  St.  Paul’s  Cathedral 
nearly  fifty  times  in  one  hour.  Let  a man  consider  how 
often  in  an  hour  he  could  ascend,  even  on  the  assumption 
that  he  was  never  tired,  and  then  he  may  obtain  an  idea 
how  much  more  work  his  heart  is  doing  than  he  can  do. 
Put  otherwise,  the  heart,  regarded  as  we  regard  a 
locomotive,  can  raise  itself  through  a vertical  height  of 
nearly  four  miles  in  one  hour.  The  most  powerful  loco- 
motives, built  specially  for  the  ascent  of  gradients,  can 
only  raise  their  own  weight  through  about  half-a-mile, 
or  one-eighth  of  that  which  the  heart  can  do.  The 
directors  of  an  Alpine  railway  (that  from  'Prieste  to 
Vienna)  offered  a prize  for  the  locomotive  which  could 
lift  its  own  weight  through  the  greatest  height  in  one 
hour.  It  was  allotted  to  the  locomotive  (Bavaria), 
which  lifted  its  own  weight  in  one  hour  through  2,700 
feet,  or  about  half-a-mile.  The  experiment  was  simply 
made  bj'  means  of  inclines  on  railway  lines  ; the  subject 
this  evening  does  not  warrant  a larger  reference  to  this 
matter. 

By  no  contrivance  can  we  make  a machine  ^hich  shall 
bear  such  pr-oportions  between  size  and  work  as  the 
heart  does.  Here  is  a little  machine,  weighing  say 
ten  ounces,  put  in  action  and  worked  by  vitality,  as  a 
steam-engine  is  worked  by  heat ; and  this  little  engine, 
which  we  could  easily  put  in  our  pockets,  can  lift  itself 
twenty  thousand  feet  high  in  an  hour.  There  must 
indeed  have  been  a master-mind  that  designed  and 
executed  the  manufacture  of  the  animal  machinery,  and 
so  perfectly  carried  out  the  “ principle  of  least  action.” 

By  careful  anatomical  and  mathematical  investigations 
similar  to  those  which  are  to  be  alluded  to  near  the  close 
of  this  lecture,  the  daily  work  of  the  heart  can  be  shown 
to  be  one  hundred  and  twenty-four  foot  tons.  This  is 
nearly  one-third  of  the  daily  labouring  force  of  the 
whole  body. 

This  muscle  of  the  heart  is  not  only  capable  of  exerting 
this  wonderful  power  through  the  action  of  the  vital  force, 
but  it  seems  not  to  need  any  rest,  and  yet  it  does  not 
wear  out,  for  the  muscles  in  the  heart  of  an  old  man  are 
apparently  as  sound  and  healthy  and  fit  for  continuous 
work  as  those  in  the  heart  of  a youth.  How  thi-ough 
life  they  have  been  so  maintained,  how  as  other  muscles 
in  the  frame  lose  somewhat  of  energetic  power,  yet  these 
fail  not,  is  one  of  the  many  perplexities  to  science.  That 
muscular  power  is,  as  we  may  say,  restored  by  rest  and 
food,  any  one  who  cares  to  think  upon  what  he 
expel iences  and  witnesses  will  readily  admit;  indeed, 
further,  the  nature  of  the  work  and  the  character  of 
the  food  must  be  suited  each  to  the  other.  Now  the 
muscles  of  the  heart  never  rest.  The  variation  in  their 
energy  is  within  very  narrow  limits,  so  narrow  that  we 
may  say  that  any  series  of  observations,  however  long 
continued  and  whenever  taken — as  a series — would 
always  average  the  same  result.  Hence  the  inference 
that  in  the  animal  economy  these  muscles  possess  the 
power  (peculiar  probably  to  themselves)  of  at  one  and 
the  same  time  parting  with  energy  and  restoring  it. 
This  ever-balanced  and  ever-exerted  energy,  this  actual 
external  utilisation  of  energy,  coupled  with  a perfectly 
seli'-recuperalive  operation,  is  what  the  searcher  for 


perpetual  motion,  like  the  asymptote  to  the  hyperbola, 
is  ever  approaching,  but  never  attaining. 

If  men  can  find  out  how  these  particular  muscles  are 
exempted  from  the  laws  of  muscle,  with  which  laws- 
these  Cantor  Lectures  are  mainly  concerned,  they  will 
have  advanced  further  in  solving  the  problem  of  per- 
petual motion,  which  some  enthusiast  in  every  generation 
pursues  with  commendable  but  hitherto  unsuccessful 
zeal. 

The  energy  of  vitality,  as  utilised  and  controllable  by 
ourselves,  is  chiefly  through  the  agency  of  muscles. 
The  physiologist  regards  these  muscles,  with  their 
attached  tendons  and  nerves,  as  to  the  functions  and 
offices  they  discharge  in  the  economy  of  the  individual, 
we  are  to  regard  them  as  to  the  external  use  to  which 
they  may  bo  applied  and  the  work  to  be  obtained  from 
them.  How  much  we  copy  from  nature  may  be  con- 
cluded when  we  refer  to  the  earliest  attempt  at  loco- 
motion from  machinery.  It  was  b)'  basing  the  form 
and  structure  upon  the  muscles  of  animals.  To  thus 
imitate  muscular  action  has  hitherto  baffled  the  ingenu- 
ity of  man.  If  anyone  has  not  satisfied  himself  of  the 
nature  of  this  action  let  him  put  the  hand  on  the 
muscles  of  the  arm  when  it  is  in  repose ; they  are  soft 
and  yielding.  Let  him  now  make  an  exertion  with  the 
arm,  such  as  raising  a weight  ; the  muscles  become 
tense  and  hard.  The  weight  raised  is  extraordinarj’’ 
compared  with  the  weight  of  muscle  employed,  for  it 
may  be  from  sixteen  to  seventeen  thousand  times  its 
own  weight. 

The  physiologist  considers  the  striated  and  un- 
striated  variety  of  muscle,  the  nucleated  cells,  the 
vitality  in  each  cell,  the  electrical  relations  of  various 
tissues.  AVith  none  of  these  need  we  be  concerned. 

Engineers  regard  muscles  as  machines  for  doing  work, 
and  as  it  is  needful  to  know  the  structure  of  a machine 
before  we  can  say  how  it  can  be  made  to  work,  so  now 
the  structure  of  muscle,  as  a machine,  must  be  con- 
sidered. 

AVhen  a muscle  is  examined  after  vitality  has  ceased,  it 
is  found  to  consist  of  a great  number  of  separate  parts, 
or  strings.  If  this  piece  of  string  were  a muscle,  there 
would  be  a bundle  of  strings,  or  fibres  together,  just 
the  same  as  if  I had  doubled  the  string  several  times, 
and  encasing  them  there  is  a covering  or  sheath,  much 
the  same  as  an  India  rubber  tube,  which  covering  en- 
closes a number  of  muscular  fibres  or  strings.  That 
covering  has  none  of  the  contractile  elements  of 
the  muscle  in  it ; it  is  merely  an  elastic  covering 
enclosing  that  which  has  the  contractile  powers. 
Then,  side  by  side  with  this  bundle  of  fibres,  or 
strings,  in  its  case,  is  another  one,  also  covered  in 
the  same  way,  and  another,  and  another.  These  are 
kept  in  their  place  by  the  tubing,  or  covering  spoken 
of,  and  a combination  of  these  is  called  a muscle,  which 
consists,  then,  of  these  fibres,  which  again  are  separated 
into  flbrillse.  AVith  such  a peculiar  arrangement  of 
contractile  strings  it  is  clearly  a problem  for  the  mathe- 
matician and  the  mechanic  to  obtain  a solution  to  the 
question  of  how  much  work  can  vital  energy  do  when 
operating  through  the  means  of  such  apparatus  as  is- 
thus  supplied.  4 he  muscles  are.  so  varied  in  form,  com- 
bination, and  number,  that  but  little  progress  has  hitherto 
been  made  to  deduce  results  and  bring  them  into 
measurement. 

Now,  no  substance  is  known  that  can  act  the  part  of 
a muscle.  A muscle  left  free  is  in  the  state  of  an  india- 
rubber  band  when  slightly  stretched.  It  is  called  into 
action  by  contracting,  exactly  the  converse  to  that  of 
india-rubber,  which  is  brought  into  action  bj'  being 
stretched.  A number  of  these  fibres  are  put  together, 
and  form  a group  like  a number  of  india-rubber  bands. 
Sometimes  the  groups  act  in  a straight  direction,  some- 
times they  take  a sloping  form.  If  they  take  a straight 
form,  and  if  we  know  the  number  of  fibres  and  the 
power  of  endurance  of  one,  it  is  easy  to  calculate  the 
power  of  the  whole  ; but  if  the  muscle  acta  dia  gonally, 
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then  it.  brings  in  the  parillHlognim  of  f irces,  and  we  need 
the  m ithem  itician  to  deduee  the  amount  of  enwijy 
■which  cm  can  be  utilised  fiy  this  form.  Sometimes  the 
fibres  are  twisted  like  a serevs^,  someti  nes  they  spring 
from  one  point  and  spreaii  out  like  a fan,  and  all  these 
screws  and  fans  the  nrithematiciaii  must  get  hold  of 
and  cal  mlate;  this  is  now  being  done. 

Having  endeavoured  very  briefly  to  explain  the 
mode  in  which  animal  vitality  can  lie  utilised  through 
the  agency  of  muscle,  it  may  peihips  be  well  to  state 
th  it  between  tb  it  part  of  the  system  where  the  will 
is  localised  and  the  muscle,  there  are  telegraphic  raod- 
ficitioiis  of  n rves.  These  nervous  processes  enter 
within  the  muscle,  and,  by  some  means  unknown  to 
us,  influence  the  muscle  to  exert  its  mechanic  d 
powers — convey,  in  fact  the  will  to  that  agent  which 
is  expected  to  do  its  bidding  through  the  power  iutro- 
duceil  by  vitality. 

With  this  nerve  power  we  are  not  concerned;  the 
nerve  as  a material  substinee  is  intermediate  between 
the  vvill  and  the  muscle  ; it  h is  nothing  to  do  with  the 
amount  of  work  done;  its  business  is  chiefly  to  connect 
the  mentil  and  the  material  processes  of  life.  Of 
that  which  is  the  will,  of  that  which  travels  along 
the  nerve  in  consequence  of  the  will,  we  know  nothing. 
C ill  it  electricity  ; that  is  not  any  advance,  for  we  know 
nothing  of  what  electricity  is.  'I’he  first  region  in  which 
the  vital  power  gives  a measurable  evidence  is  when  the 
muscle  begins  to  act.  Prior  to  that  all  is  speculation, 
and  furnishes  a v.  ry  pleasant  hunting-ground  for  phy- 
siol oeical  enthusiasts. 

Whether  muscle  is  a means  or  apparatus  forthetrans- 
fonintion  of  force,  or  whether  it  is  the  imterial  out  of 
whose  chemical  changes  or  electrical  states  force  and 
consequent  energy  result,  are  beiond  our  present  know- 
ledge, A plant  transform.s  liuht  into  energy,  so  may 
muscle  transform  w hat,  for  w.mt  of  a better  name,  may 
be  called  vitality'  into  energy,  and  yet  not  be  itself  con- 
sumed or  destroyed.  Although,  fur  obvious  reasons,  that 
energy  which  is  locdi.-el  in  animals  is  called  the  energy 
of  vitality,  yet  it  must  not  he  inferred  that  such  energy 
or  source  of  energy  is  self-existent.  The  animal  extracts 
it  in  those  wonder  working  laboratories —the  stomach 
and  the  lungs.  By  some  unknown  process  it  is  deposited 
in  the  mu-cle  as  potential  eneigy,  -and  awaits  the  decision 
of  the  vvill  as  to  when  and  how  it  shall  liecoine  kinetic. 
Alihuugh  ignorant  of  the  analytic  chemistry  of  vitality, 
yet  we  are  not  ignorant  of  the  materials  w'ilh  which  it 
experimentalises.  With  this  knowledge  we  must  rest; 
ve  cannot  repeat  the  e.xpei  imenis  vitality  makes.  Given, 
every  material  and  conti  ivance  within  reach,  neither  the 
physicist  nor  chemist,  separately  or  jointly,  can  accom- 
plish the  phenomena  with  which  the  changes  of  these 
ingredients  are  concerned  when  they  are  associated  with 
the  vital  pririci]de. 

To  form  an  estimate  of  the  number  of  the  fibres  in  any 
rnuside  is  an  investig  itiun  reqniiing  mure  of  care  and 
c iiition  than  of  diiViculty'.  D.  termiiiiiig  from  a series  of 
averages  the  magi  it  ide  of  one — i e.,  the  area  of  cross  sec- 
tion id'  one  muscular  fibre,  and  knowing  the  area  ot  the 
sati  n of  muscle,  the  number  is  merely  the  quotient  of 
the  division. 

The  muscles  are  exceedingly  small  and  delicate,  and 
the  way  their  size  is  c ib  ulated  is  by  cutting  a iiiece 
of  Cardboard  exactly  tothc  section  of  the  muscle.  Th-n 
another  piece  is  cut  out  of  the  same  cardtioard  to,  say,  a 
squire  form,  and  they  are  w.  ighed  against  each  other 
uiiiil  the  square  card  is  exactly  the  weight  of  the  irre- 
gular piece.  Thus  when  the  weights  are  equal  the  areas 
are  equal,  find  by  caleulaling  the  area  of  the  square  piece 
yon  are  able  to  anive  at  the  area  of  the  section  of  the 
irn  gnlar  muscle.  By  the  aid  of  a powerful  microscope 
we  can  ascertain  the  size  of  a section  of  one  of  tbe.se 
flbiillm — and  it  is  found  to  be  in  men  of  an  inch  in 
diameter,  so  that  in  an  inch  there  would  be  3.50  ot  them, 
in  women  it  is  about  ^ — f-c-,  in  one  inch  there  would 

bo  i’)(i  ol  them.  It  mav  her;-  bo  menlioneu  that  these  ele- 


mentary fibres  are  not  circiilaT,  but  polygonal,  owing  ta 
th.  ir  mutual  pressure,  and  at  the  angles  of  the  polygons 
are  the  vrsscls  which  supplv  blood.  Hence  it  obviously 
follow.s  that  where  these  Hbrillte  are  very  soiall,  the 
su[)|ily  of  the  blood,  which  is  the  f.iod  of  the  muscle,  can 
g-t  at  them  more  readily  ih  in  when  they  are  v ry  l.irge. 
Where  they  are  large  they  have  greater  strength,  that  is, 
can  lift  hea'viir  vveights,  hut  where  they  are  small  they 
will  have  greater  end lUMiice,  because  more  fr.  eU'  and 
an  I ea.sily'  supplied  with  hlood.  Hence,  as  they  are 
sm  iller  in  women  than  in  men,  the  mu.scles  of  women 
have  moie  power  of  endurance,  hut  not  ihe  same 
strength  as  those  of  men.  If  a man  wishes  to  test  this, 
he  his  only  to  nurSH  a eliikl,  and  then  cunipire  the 
length  of  time  he  coni  1 do  so  wiihoiit  latigue  with  the 
lenglh  of  time  for  which  a mother  can  nnr.se  it  and  he 
will  soon  (lad  the  dilference,  and  give  a verdict  adverse 
to  himself. 

'I'here  are  two  muscles  in  the  arm  with  which  we  are 
es[iecially  concerned  in  esdmating  the  tneasurement  of 
such  vital  energies  as  wo  may  utilise;  indue it  may 
suffice  to  Cons  (ler  that  the  mn.scles  in  the  arms  and  legs 
are  the  only  ones  to  which  the  subject  of  this  evening’s 
hfelure  diieets  attention,  and  we  may  ilLis  rdo  the 
que.siion  of  the  great  immher  of  muscular  fibres  I;}'  calcu- 
l.iting  in  the  mo  le  deserilied  their  presence  in  ilie  two 
niii.st  import  lilt  mu.scles  in  tlie  arm — viz.,  the  one  called 
‘■  ■biceps,”  the  other  called  bni  hiiilis  fmticn.^.”  In 
the  hice[is  ttiere  were  fonud  to  ho  four  huinlied  and 
forty  nine  thousand  elementary  fibres;  in  the  luacliialis 
there  were  found  to  lie  three  hnndred  and  forty-nine 
thousand  ; total,  in  these  two  muscles  of  the  arm,  seven 
hundred  and  ninety-eight  ihmisand  fibres. 

Now,  to  ex  imine  these  inu-oies — their  fibres  and  their 
fihrilliB,  to  w’atch  their  acii  n,  and  to  sjieculate  upon 
the  causes  of  this  action,  is  a department  of  science 
full  of  inter'-sf,  and  from  wriich  much  that  is  vain  ihle 
m iy  he  hnmght.  The  ohji  ot  of  this  h ctmv  doe.s  not 
require  that  any  such  investigation  should  he  made,  and 
the  uompeteiiey  of  the  lecturer  is  not  equrl  to  the 
task.  Dr.  Hiughlon,  of  Tiinity  College,  Dublin, 
has  for  many  years  sought  for  means  and  oppmtnnities, 
and  aviiled  himself  of  them,  even  at  the  risk  of  his 
own  life,  for  deiermining  accurate  mcasun  merits  of 
muscular  force.  This  Hist  mention  of  the  na me  of  one 
who  for  12  or  14  years  has  given  that  attention  to  this 
subject  ■which  enthusiasm  alone  could  induce,  must  not 
be  |iassed  without  this  addition.  In  reply  to  a L tter 
towaiilst.he  close  of  1872  I)r.  Haughton  most  kimilv  sent 
me  40d  pages  of  the  proof  sh.  ets  of  a woik  on  '■  Animal 
IMrch  lilies,”  which  has  not  yet  been  piihlishi-d.*  This 
work  is  mv  aiilhoiity  for  tin;  figures  relating  to  experi- 
ments in  respect  to  rmiscnl.ir  strength  and  eiidur-iiice. 
\Vith  the  results  his  Cl  1 el  111  and  numerous  opnrtunities 
h 'Ve  afforded  him  we  are  clearly  I'onc  rued.  How  cire- 
fully  these  have  been  collected  may  he  judged  from  the 
foil  iwing.  He  writes  ‘ I'liis  much  I can  guaranti  e.  all 
the  dissections,  weighings  and  obsei v.iiions  have  been 
made  h_y  mv  own  hands,  with  evirv  piec.iution  ot  which 
I Could  think  to  ensure  accuracy.  My  ohsei  v.itions  have 
also  h.  en  made  without  prceonceive  I hypotheses  to  guide 
them;  and  many  of  my  imst  int'r  simg  results  tiav'e 
been  foieed  upon  my  iioiice  by  the  facts  iiluc  d before 
mv  1‘Vis  in  tlie  dissecting-room  and  l ihoratory  ” 

First,  as  tothc  (xpression  ‘‘ co-i  fficient  of  muscular 
fmee.”  Oil  the  wall  is  a table  of  “co-ellicieuts  of  uiuscular 
force.” 


• Hncc  tlie  delh-ciy  of  this  lecture  the  work  lias  benn  piililishPd, 
under  tlie  litle  (if  “ I'lie  I’r  uen.le  of  Aiiiiiid  .Mecliaiiies,"  by  the 
l!i  V .Saimiel  i a ghp.M,  i-.li  .s.,  Keiluwo'  'fiiuity  > oilrgc,  Diililia. 
Luridaii  : Loafriiiaiis,  (^l■el‘ll  iitiil  ( o Or.  Ila  cditou  siiiies  in  ttie 
pro’ll.  !■  that  ‘ till-  w'.  i k is  uttored  to  the  luitilie  ' i li  i ho  v ow  of 
s'lim  iiig' I lie  iiiiitii:i  I adviiiiliig  ■ (I'u.  lii  al'le  liy  aiiafonii'ts  ami  geo- 
nietois  from  a eiMiiiiiii  timi  id‘  ttio  s ’io  iee.s  tlioc  tuliivaio.  .na- 
tiiiiiisls  will  gain  liy  the  i e cased  piecisiuii  wliioh  iiiiiiioiio  d state- 
Mieiiis  musr  on'o  lo  Uimr  (iasarv'..tiiiiis.  an  i gR.uiietor.s  win  tin  ia 
1 ai.awi.ii  a .;e.v  .yr„.  el  pmg.eu.s  uimceu  uu:  to  l..eir  iavosfiiwiiu.is.  . 
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In  the  arm 94-7  lbs.  per  square  inch. 

,,  left 110-4  lbs.  „ „ 

„ abdomen  .,  107’Olbs.  „ ,, 

Average  . . 104-0 

I The  term  “co-efficient”  is  a word  of  common  occurrence 
1 in  scientific  investigation,  and  is  plainly  obtainable  from 
! “ co-efiiciency.”  When  we  speak  of  co-efficiency,  we 

mean  “ that  -two  or  more  things  combine  to  produce  an 
effect.”  It  is  the  figure  by  which  a unit  measurement  is 
multiplied  in  order  to  produce  a result.  To  find  the  co- 
efficient of  muscular  force  is  to  find  some  quantity 
which  may  be  so  combined  -with  a measured  area 
of  muscle  as  that  we  can  have  a result  on  which 
I to  rely  in  reference  to  the  question  proposed.  Adopting 
the  view  which  the  lectures  on  energy  and  gravity 
propounded,  it  may  suffice  for  the  present  to  say 
that  the  table  on  the  wall  tells  us  that,  knowing  the 
number  of  square  inches  contained  in  the  cross  section  of 
any  muscle,  then  multiplying  these  by  the  figures  there 
stated,  we  obtain  the  weight  which  the  particular  muscle 
, can,  on  sudden  emergencies  or  for  a very  short  space  of 
time,  sustain.  It  is  the  limit  of  endurance — it  is  the 
measure  of  load  wdiich  is  just  sufficient  to  cause  the 
muscle  to  break — if  a small  weight  more  be  added  then 
the  muscular  fibres  will  be  broken.  It  is  the  very  ex- 
treme tension  to  which  muscular  fibre  may  be  subjected 
without  actual  rupture.  It  is  obtained  by  treating  muscle 
as  engineers  treat  wrought-iron  rods  when  they  seek  to 
ascertain  what  load  they  can  carry  by  tension.  This  ex- 
plains that  the  table  does  not  give  a co-efficient  of  work 
the  muscle  can  do  ; such  a co-efficient  depends  upon  the 
energy  that  vitality  (or  vital  force,  if  the  term  be  pre- 
ferred) can  infuse  into  the  muscle  ; but,  however  great 
I that  vital  power  may  be,  the  work  done  by  the  muscle 
, must  be  less  than  that  obtained  in  the  table  to  which 
I these  remarks  apply.  A few  words  in  illustration  may 
I not  be  misplaced. 

We  find  from  experiments,  which  would  occupy  far 
more  th-an  an  hour  to  narrate,  that  in  order  really  to  tear 
one  square  inch  of  muscle  across,  it  would  require  94-71bs. 
in  the  arm,  and  in  the  leg  110-4  lbs.  It  is  somewhat  re- 
markable that  in  the  arm,  which  does  not  carry  the  body, 
you  have  94  as  the  strength  of  the  muscle.  When  you 
come  to  those  connected  with  the  leg,  which  have  to 
carry  the  body  as  well  as  do  work,  the  fibres  are  very 
much  stronger.  Taking  the  average  of  the  whole  body, 
the  co-efficient  of  one  square  inch  of  muscle  in  the  human 
frame  is  104.  Therefore  if  we  know  the  size  of  any  par- 
ticular muscle  and  multiply'  it  by  104,  w-e  get  in  lbs. 

I weight  the  limit  of  strain  it  will  endm-e  before  fracture. 

Now  the  next  question  is,  how  much  it  will  raise. 
In  this  view  of  the  case  motion  enters.  Supposing 
a fibre  was  in  the  form  of  a string,  a very  long 
one,  and  by  contracting  it  will  raise  21b.  weight  through 
10ft.  If,  now,  that  fibre  were  doubled  and  only  half 
the  length,  it  would  raise  4 lbs.,  but  it  would  only 
f'  lift  it  through  half  the  space,  because  its  power  of  con- 
I traction  would  be  diminished  by  the  doubling.  Now, 

I the  products  of  the  -iveight  raised,  and  the  distance 
through  which  it  is  raised,  are  the  same  in  both  cases.  If 
it  raises  2 lbs.  through  20  feet,  40  would  be  the  measure 
I of  that  muscular  exertion  ; and  if  it  raised  20  lbs.  through 
' two  feet,  40  would  still  be  the  measure  ; but  the  distances 
1 are  difl'erent.  After  illustrating  experimentally  these  < 
r statements,  the  lecturer  remarked  that  if  an  ounce  of 
muscle  be  distributed  -n-ith  large  sectional  area,  then  its 
I contraction  will  be  little,  but  the  weight  raised  may  be 
great. 

1 Muscle  has  also  another  peculiarity  different  from 
I anything  with  which  we  can  deal.  If  a bundle  of  it 
-I  be  takp,  as  you  are  aware,  it  acts  by  contraction  ; but 
-while  it  contracts  it  does  not  change  its  bulk.  It  does 
not  swell  out  as  we  understand  the  word — it  mere! 
contracts.  Thus  if  j'ou  had  a long  muscle  acting  in  a 
j vessel  of  water,  and  it  contracted  ever  so  powerfully,  it 


would  not  in  the  slightest  degree  affect  the  level  of  the 
water  in  the  vessel. 

Now  we  come  to  the  mode  in  which  the  mechanical 
action  of  these  combined  muscular  fibres  is  to  be 
brought  to  a question  of  simple  calculation.  As  far- 
back  as  1798  Dr.  Wollaston  occasionally  observi  d a 
peculiar  sound  in  his  ears,  for  which  he  could  not  account. 
He  pondered  over  this  sound  until  about  1808,  when 
a faint  dawn  began  to  enlighten  the  gloom.  In  1809  he 
made  clear  to  his  friends  what  he  was  about,  and  in  1810 
the  results  were  published  in  the  Philosophical  Transac- 
tions. What  he  then  did  is  the  basis  of  all  our  present 
knowledge  of  this  subject  of  muscular  power. 

Dr.  Wollaston  began  to  surmise  that  the  sound  in  his 
ears  arose  from  muscular  contractions.  He  stated  that  he 
was  led  to  infer  the  existence  of  intermittent  contractions, 
from  a sensation  perceptible  upon  inserting  the  extremity 
of  a finger  in  the  ear.  A sound  is  then  perceiv-ed 
which  resembles  most  nearly  that  of  carriages  at  a great 
distance  passing  rapidly  over  the  pavement.  The  sound 
is  not  dependent  upon  the  degree  of  pressure  upon  the 
tympanum,  for  when  the  ear  is  stopped  with  great  force 
without  the  presence  of  muscular  action  no  such  sound  is 
produced.  For  instance,  if  the  head  press  with  its  wnole 
weight  upon  the  ball  of  the  thumb  no  noise  is  perceived 
unless  the  extremity  of  the  thumb  be  at  the  same  time 
pressed  against  the  head,  or  some  other  muscle  of 
brought  into  play.  To  judge  of  the  frequency  be 
this  contractile  action,  he  contrived  to  imitate  the 
sound  and  to  render  the  sound  itself  and  the  imita- 
tion audible  by  the  same  ear.  It  was  accomplished 
thus.  While  the  ear  rested  on  the  ball  of  the 
thumb  the  elbow  was  supported  by  a board  lying  hori- 
zontally, in  which  were  cut  notches  about  ^ inch  asunder 
similar  to  those  in  this  board.  By  rubbing  a pencil  along 
these  notches  with  a regular  motion  he  imitated  pretty 
correctly  the  tremor  produced,  and  by  counting  the  marks 
and  noting  the  time,  he  found  repeated  observations  agree 
with  each  other  as  nearly  as  could  be  expected.  He  also 
varied  the  experiment.  One  variety  was  this — the  ear  was 
stopped  by  a cushion  pressed  upon  by  the  end  of  a notched 
stick  that  rested  on  his  foot  and  conveyed  the  vibrations 
from  the  muscles  of  the  leg  to  the  ear  along  "with  the 
tremor  produced  by  friction  upon  the  notches  ; and  still 
the  results  were  nearly  the  same,  viz.,  that  the  muscular 
vibrations  resembled  the  sound  of  carriages  at  a distance. 
He  induced  many  friends  to  repeat  the  experiments,  and 
by  going  through  the  form  of  the  experiment  any  one 
may,  when  convenient,  satisfy  himself.  The  humming 
sound  will,  of  course,  bo  perceptible  only  to  the  ears  of 
the  experimenter. 

Put  the  first  finger  of  each  hand  to  the  ears,  not 
pressing  them  tightly,  resting  the  elbows  on  a table  thus, 
and  then  clench  the  fists  firmly,  you  will  immediately 
throw  the  muscles  of  the  arm  into  action,  and  as  soon 
as  they  are  brought  into  action  there  is  a peculiar  hum- 
ming sound  perceptible.  That  is  a sound  caused 
much  a.s  the  sound  of  files,  when  buzzing  about, 
is  caused,  or  as  humming  birds  cause  their  sound ; 
it  is  caused  by  an  intermittent  action  ; in  this 
case  of  the  muscles,  and  upon  that  action  the 
rest  of  this  lecture  will  turn.  There  is,  however,  a 
better  plan  even  than  that  for  observing  this  phenomenon. 
When  you  go  to  bed,  if  you  are  particularly  bent  on 
scientific  research,  and  will  lay  your  head  on  the  pillow 
so  as  to  entirely  exclude  all  external  sounds  from  the 
ear,  then  clench  the  teeth  firmly  ; those  muscles  which 
are  concerned  in  masticating  the  food  are  brought  into 
play,  and  you  hear  the  sound  most  distinctly.  Now, 
that  sound  gives  a musical  note,  and  from  that  musical 
note  all  our  knowledge  of  muscular  action  springs.  All 
musical  notes  are  caused  by  the  frequent  repetition  of  a 
vibration  at  equal  intervals.  Here  is  a glass  tube  of 
some  length,  and  a little  jet  of  gas  lighted.  If  the  tube 
e placed  over  the  gas  light  you  hear  a musical  note. 
That  is  caused  by  the  light  being  extinguished  and  re- 
lighted a certain  number  of  times  per  minute,  as  you 
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fan  see  by  watching  the  re  flection  in  the  mirror.  If, 
now,  the  mirror  being  shaken  behind  the  lifjht,  a 
munber  of  separate  flames  appear,  if  these  are  counted, 
we  can  asceitain  how  often  they  occur  in  a minute 
<ir  an  hour.  Therefore  we  know  the  number  of  beats 
which  produce  that  musical  note.  Here  is  an  in- 
sti  uinent  for  causing  a sound  by  the  fr.  quent  interrup- 
tion, at  equal  intervals  of  time,  of  a stream  of  air.  The 
number  of  interruptions  in  a «iven  time  are  recorded  by 
the  whetd-work  and  indicated  on  these  dials.  It  is 
called  a “ Siren.”  Again,  here  is  a gyroscope,  which  does 
the  same  thing.  If  some  string  be  wound  round,  and  it 
is  Set  in  rapid  rotation,  and  then  a piece  of  cane  or  quill 
b'-  pn  ssed  against  the  litile  wheel  at  one  end  of  the 
axle,  the  note  produced  will  vary  according  to  the  speed 
of  the  rotation.  Another  illustration  may  be  had  from 
the  heating  of  metals  of  certain  peculiar  shaped  surfaces, 
and  laying  them  on  cold  metal,  sometimes  a peculiar 
humming  sound  is  heard. 

\Vh'  n Dr.  Haughton  was  suffering  from  a singing  in 
the  ears  after  an  attack  of  fever,  he  produc.ed  a sound 
by  exercising  the  muscles  of  the  jaws  ; this  sound  was 
in  unison  with  the  singing  in  the  ears,  but  separated 
from  it  by  several  octaves.  Dr.  Haughton  was  struck, 
like  Dr.  Wolliston,  with  the  resemblance  of  the  sound 
to  distant  cabs.  He  measured  the  intervals  of  the 
vranite  pavement,  and  found  them  about  4 itichcs  apart. 
Toi.s  gave  three  ijiipulses  in  the  foot.  If  the  cabs  were 
driven  at  eight  miles  per  hottr,  we  have  3d’2  impulses 
per  second.  An  organ  jiipe  with  a m"Val'le  stop  was 
tuned  in  unison,  and  thus  3-5  1-3  vibrations  per  second 
were  diduced. 

From  this  rate  of  muscular  contraction  Dr.  Haughton 
deduc.es  the  amount  of  work  stared  up  in  humau  muscles. 
It  may  facilitate  an  ( xpianation  of  the  table  and  diagrams 
■on  the  wall  if,  in  as  simple  ami  clear  ;i  manner  as  in  my 
power,  the  mode  of  condui-ting  the  experiments  is  de- 
Seribed.  Remetuber  the  oliject.  is  to  make  elear  to  all  nut 
only  th"  mode,  but  also  the  priuci|)le8  on  which  these  ex- 
periments rest.  Therefore  every  technical  or  professional 
term  must  as  far  as  (tos.-i  .le  he  avoided. 

If  the  arms  he  held  out  horizootallv,  being  raised 
din  ct  from  the  sides,  and  tiot  hroiight  forwai  d,  they  will  he 
supported  in  that  position  by  two  muscles  in  each  shoulder 
— or  rather  the  portions  of  the  tw'o  shoulder  muscles 
which  .support  them  can  he  clearly  defi ned  ami  measured. 
The  length  of  time  for  which  this  po.sition  can  he  main- 
tained will  of  course  vary  eonsideralily.  The  other 
evening  I could  hold  mine  in  this  (tositioti  for  ottly  S'X 
nnmite.s,  th  it  is  t)  say,  they  he  aine  exhau.sted  in  this 
sp  lOH  of  time.  Therefore  the  sole  power  of  the  muscles 
employed  was  expended  in  in  lintaining  the  arm  in  that 
|iosition  for  .six  minutes.  Eight  minutes  will  be  fouud 
more  near  to  the  av.  rige. 

Now  Ft  ns  con.sider  what  was  happening  whilst  the 
aims  were  so  held  lur.  Clearly  the  innscles  were  giving 
olf  this  note,  that  is  to  sa\,  they  are  alway.s  giving  it 
■olf  when  they  are  in  action,  and  therefore  the  arm 
lit- rally  was  swinging  up  and  down  or  vihiatiiig,  though 
to  a Very  sin  ill  anil  invisible  ext' lit.  It  woull  do  so 
much  more  but  for  this  peculiar  arrangement;  whil.-t 
this  muscle  Contracts  and  pioiliiccs  the  action  that  we 
usually  call  miiseiilar  aclion,  that  contraction  does  not 
take  place  through  the  entire  nia.ssof  muscle  at  the  same 
time.  Each  fibre  contracts,  lint  not  in  the  same  portion 
o(  the  muscle  and  at  the  .same  time  ; there  are  waves  suc- 
ceeding waves,  and  the  coiiS' qnence  is  that  there  is.  to 
all  appearance,  a steadiiie.ss  in  the  arms  through  thecon- 
tiiiiiity  of  these  waves.  But,  as  reganls  the  action,  it  is 
the  same  as  Llnuigh  that  wave  jiassed  a'nng  at  onee. 
Now,  if  the  wave  iiasseil  along  at  once,  then  the  arm  I 
would  f.ill,  because  it  wool. I oscillate  or  itmve  up  and 
dosvn  iis  !i  wave  docs.  Knowing  how  often  that  wave 
jia.sses,  yon  would  know  how  olteii  the  aim  fell.  Tlie 
atm  falls  32  times  per  second.  It  falls  as  if  it  were  per- 
hctly  fn  e,  and  if  )ici  fcctly  free  we  cati  easily  cah  niato 
the  space  through  which  it  would  have  I'alltn  in  the  32nd 


part  of  a second,  namely,  the  ^’^th  of  a foot ; in  other 
words,  we  have  reached  this  stage,  that  the  action  of  a 
muscle  is  such  that  it  allows  the  arm  to  fall  through  the 
64th  part  of  a foot  in  the  32iid  part  of  a second.  Now 
let  us  get  to  another  stage.  The  cause  of  its  falling  is 
the  action  of  gravit3'  upon  the  whole  mass  of  the  arm. 
You  may  remember  that  last  Monday,  in  dealing  with 
the  pendulum,  it  was  explained  that  in  a cortipound 
pendulum  different  portions  fell  through  different  spaces, 
but  that  there  is  one  point  which  we  called  O,  termed 
the  centre  of  oscillation,  which  may  be  regarded  as  re- 
presenting the  whole  mass.  Now,  assuming  a shoulder 
to  be  the  point  of  suspension  of  the  pendulum,  it  is  the 
point  O in  the  arm  which  would  fall  through  the  64th 
part  of  a foot  in  the  32nd  part  of  a second,  and  that  point 
O,  by  a mathematical  calculation,  can  always  be  found. 
Regarding  the  arm  as  a perfect  cylinder,  this  point  is  at 
two-thirds  of  the  length  of  the  arm  from  the  shoulder. 

Again,  the  work  done  depends  on  the  mass  moved,  or 
supported,  and  the  mass  moved  is  that  which  is  calcu- 
i lated  as  at  the  centre  of  gravity,  which  for  this  purpose 
is  about  the  elbow — -abouteleven  inches  from  the  shoulder. 
Therefore,  assuming  the  arm  to  be  24  inches,  then  the 
point  O at  16  inches  from  the  shoulder,  falls  through 
the  64th  part  of  a foot,  in  the  32nd  pai  t of  a second, 
and  it  is  very  easy  from  that  to  ascertain  how  far  the 
point  at  eleven  inches  from  the  shoulder,  representing 
the  whole  weight  of  the  arm,  would  fall  in  the  same  in- 
i terval  of  time.  We  have,  therefore,  got  the  centre  of 
' gr  ivity,  the  weight  of  the  arm,  and  the  dist  mce  it  falls.* 
We  conseqiientlv  have  all  the  elements  wanted.  We 
i have  the  miss,  the  weight  of  the  arm,  the  space  (the 
l-64th  of  the  foot),  and  the  time  (l-32nd  of  a second). 
.Without  going  into  the  question  of  mathemitics,  the 
work  done  under  these  circumstances,  as  regards  my 
own  arm,  was  this,  that  I was  able  to  do  with  both 
arms  1,980  lbs.  in  the  six  minutes  that  elapsed  before 
fatigue  came  on  ; in  other  words,  the  work  done  was 
the  same  as  though  I hid  lifted  1,980  lbs.  one  foot 
high — 1.980  lbs.  is  very  nearly  18  cwt.  That  is 
to  SIX',  the  work  that  these  two  arms  did  in  falling 
through  that  space,  and  being  lifted  back  again,  was 
very  little  short  of  a ton.  If  any  one  wants  to  know 
how  much  work  the  human  arm  is  capable  of  doing 
when  working  on  its  own  account,  he  may  raise 
weights  amounting  to  9 cwts.  on  to  a stool  a foot 
high,  and  he  would  then  asceitain  the  exact  work  that 
each  arm  di  1 when  left  to  support  itself.  Such  is  an 
outline  of  the  mode  in  which  the  cah-ulation  is  made. 
If  there  are  anv  persons  interested  in  it,  as  a question 
of  ac  ual  calculation,  a table  on  the  wall  may  be  of 
iiit'mpst.t 

111-  II.  I a Is  liisiinil  many 'iiliersinii  arr.xpei'iiii'-'iits  “ Slalic.il,' 
aittioiiiih  leferenoe  is  minle  'o  iiiiitinn,  b cause  ili”  muscles  are  kept 
in  continiieil  C'li*  ractrni  ii"til  t.  ■ ed  ou'.  and  undergo  > o iiaiislation 
ill  span  , nllli  'Ligli  a rapid  and  aciive  ni  li-riilar  inovenient  lakes 
pla  c witliin  the  iiius  Ics  m ■ liie.Ii  llie  work  d"i  e is  alt-  getlie  due. 

t 'I’o  tiiiii  ilie  will'll  d'liio  'II  luildiiig  aruis  liorizoiitai,  time  before 
exliausiioii  being  sis  iiiiiiutes:  — 

Fioiii  ineasiii’i'iiient,  loiigtli  o’’ each  arm  is  24  inches. 

Fi  om  u eigliing.  wi  iglit  el'  eaoli  aim  is  8 H s. 

Friiiii  miiscul  II-  iiol-  . Viliratiiin  of  each  ai'in  is  32  times  per  ‘ecomJ. 

Fr  ni  taliU",  cen  re  ■ f usLillaiiiiii  of  cacli  am  is  f of  21  inches,  or 
16  inrlics  Irnni  slioulder. 

Finiii  inspection,  cent  e of  gravity  of  each  arm  is  U inches  from 
Sll'ililder. 

How  Irom  the  usual  expression— 

S = 4 G T2 

In  tins  case  S = ^ 32 

1 1 

Therefore  centreof  oscillation  falls  throuj^h  ~ ft.  in  ~ of  a second 

GO  :Vi 

or  ■ ..  : — 30  ftJet  in  on® 

'-'1  51  5»  55  04  ’ 

minute. 

It  Mt  IG  Inclu’S  frnm  the  shniihlcr  there  is  a f II  ej  30  feet  per 
niiiiiite,  then  nl  11  irichts  liom  the  slioulder  Iheie  .s  a lull  of 
11  30 

— r—  feet  per  luinute. 

lo 
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The  arm  in  this  case  •was  held  steady,  and  doing'  what 
maybe  called  static  work,  as  distiotjuished  from  that 
which  is  dynatnical  or  kinetic  Dr.  Haught 'n  IO"k 
very  great  )iaiiis  to  ascertain  the  exact  weiglit  of  these 
mu.-K'h'S  in  the  shoulder.  This  w.is  done  thus  : — 'I  here 
is  a lai'ge  muscle  Called  the  ‘‘deltoil”  muscle;  a portion 
only  of  this  muscle  is  engaged  in  the  work.  After  c ire- 
ful I xaniination  in  various  ways  Dr.  Haughton  con- 
cluded ihar,  10-36ths  of  this  muscle  is  employed  in  the 
expeiimcnt.  It  would  be  out  of  place  to  enter  into 
the.se  detdl.s  here  ; it  may,  howevei',  be  of  general  interest 
to  place  this  investigation  before  you  in  a tabular  form. 

oz  avoir. 

Average  weight  of  superspinatus  muscle  ....  1 U7 1 
Average  of  portion  of  deltoid 2,83U 

4, .10 1 

Therefore  4,5  oz.  perform,  on  an  average,  1200  6,  it.  lbs. 

.,  1 oz.  pcrforuis  268  It.  lbs.  before  being  ex- 

hausted. 

As  this  exhaustion  is  complete  in  8,29  minutes,  the 
aveiage,  diuatiun  of  endurance,  1 oz.  in  1 minute  does 
268 

^ = 32,3  ft.  lbs. 

On  fine  occa.sion  these  muscles  were  weighed  and  mea- 
sured within  40  unnutes  alter  the  t xeculion  of  a crimind, 
BO  as  to  ascertain  the  exact  size  of  ihem  and.  r ci i ciim- 
stances  where  there  had  hecn  im  w.isiing-  from  exhaustion. 
\\  ii  li  iho  shoulder  unloaded,  the  muscle  was  tired  out  in 
8, 29  minutes  on  an  average  cd' cxpei  inients.  The  weight 
of  the  muaclf  s employed  was4|  oz.,  and  the  work  they  did 
on  an  average  was  equivalent  to  the  lifting  of  1,206  lbs. 
through  a foot.  The  weight  lilted  through  one  foot 
for  one  oun-e  of  muscle  would  be  32 lbs.  He  then 
put  a Weight  of  2 11)8.  in  each  hand,  and  held 
them  out  as  before  until  fatigued,  and  he  found 
the  muscles  were  exhausted  in  four  minutes,  hut 
the  amount  of  work  which  eacli  ounce  of  muscle  did 
Was  46  Ills.,  so  that  it  did  more  work  than  it  did  belore. 
Now,  the  power  of  the  heart  to  send  blood  into  the 
mus.  les,  to  keep  up  the  acti.m  tlieie,  is  not,  in  this  case, 
equal  to  the  action  or  wf.rk  n quired  trom  them  ; hence 
they  began  to  fail  in  four  minutes,  whereas,  in  the  other 
case,  they  k.  pt  at  wo)k  for  eight  minutes.  In  fact,  the 
power  exactly  balanced  the  w'ui  If  in  the  eight  minutfS; 
but  Jt  Icll  rather  shuitin  lour  ii.inutes.  AiKXperiimnt 
■was  tried  in  another  foiin,  namely,  hanging  a weight  on 
the  wi'ist  ami  keeping  the  elhow  close  to  the  side,  a 
diff  reni  mu,,cle  (biceps)  Came  into  play.  This  muscle 
Weiiihs  about  i ight  ounces  ; the  power  last,  d 9|  minuLts, 
and  the  weight,  per  ounce  of  muscle,  lifted  was  41. 


Statical  work  do.n-b  ry  Musclus. 


Mu  cles  u.'^ed. 

W'  lk  in 
fuut 
pou  Us. 

Duration 
(if  lalimir, 
iu  niiiiuies 

Weik  lit  ' f 
ijiu.-cles  ill 
on  Cl  S 
avoir. 

Kate  oC 

Wmfk  in 
I'intL  lbs. 
lier  oz. 

1 er  min. 

inuHcles 

of  .... 

Loa<lr(i  inuS'  les  of 

1206 

8 29 

4-50 

32-3 

shoulif  r 

Loaded  muscles  of 

842 

4-05 

4 50 

46-2 

lui  eai'in 

3170 

9-29 

8-21 

41-5 

j Now.  coming  to  dynamical  work,  when  the  muscles 
, are  eng-.gid  in  prooucing  motion,  th.-  muscles  of  the, 
, trunk  of  the  body  are  emjjloyed  simply  in  sUfiplying  the 
!'  other  muscles  with  that  Upon  which  thi  y live'  during 


I Therefore  the  work  done  by  one  arm  is  — ft.  lbs.  per  minute. 

„ „ ,,  16.)  ft.  lbs.  „ ,, 

Therefo  e total  woik  by  both  arms  i efore  c.xliaustion  i. 
165'H 'Z  It.  lbs.,  or  1,1180  ft.  lbs.,  that  is  nearly  IS  cvvt.  lifted 
thruu,;b  one  foot  in  six  minutes. 


the  time  they  are  at  work;  they  do  no  external  work 
themselves.  This  was  alluded  to  in  an  early  part  of  the 
lecture,  when  told  that  there  are  certain  muscles  which 
act  involuntarily  ; for  ex.mple,  if  the  heait  cannot 
propel  blo.)d  as  fast  as  the  muscl.^  needs  it.  and  if  the 
will  imsistn  upon  that  muscle  doing  further  woik,  then 
the  heart  is  called  upon  to  do  what  it  cannot  do,  and 
death  ensues.  The  two  must  be  harmonised  : an.l  where 
tills  harmony  is  broken,  as  sometimes  happens,  in  a boat 
race  and  other  cases  of  violent  exertion,  accident  or 
death  results. 


Dynamical  Work  Done  hy  Muscles  of  the  whole 
Body. 


Kind  of  Work. 

Quanlily 

of 

work  in 
fo  t- 
p unds. 

Duration 

of 

bliour 

ill 

minutes. 

W'eight 

Ol 

mu'Cles  ii’ 
oz.  av.  ir- 
dupois. 

Kate  of 
wo  ki'i  ft  - 
lb',  per  oz. 
per 

mi  utc. 

Boat  race  

61  (140 

7 

675 

15-17 

Harrow  lift 

2,038,400 

480 

675 

7-39 

Kimiiiiiif  with  load 

10,091 

155 

575 

35-11 

Day  laliuur 

792  400 

6U0 

57-5 

2 30 

Tills  tal.le  shows  the  results  of  experiments  on 
different  kinds  of  work.  First,  there  is  the  case 
id'  a boat  race  which  was  row'ed  in  seven  minutes. 
The  whole  weight  of  the  muscles  rmployed  in  actually 
d.  ing  the  work  viz.,  ihose  in  the  arms  an.l  legs, 
was  .575  ounces;  the  work  done,  making  all  allow- 
ances for  the  weight  of  ihe  boat  and  the  people  in 
it,  &c.,  was  ( qnivalent  to  61,i  401bs.  raised  ttiiough  a 
foot,  giving  an  average  of  only  151hs.  fier  (Unce  per 
minnti',  so  th  .t  ihe  contrast  is  very'  great  between  static 
Woik  an.l  d\nnmical  woik.  the  former  being  three  times 
as  great.  Next  comes  an  instance  luingiiig  into  play  all 
the  active  muscles  nf  the  bo'ly.  It  was  a plan  adopted 
in  some  lailway  woiks.  raising  nibble  iiom  a great 
depth.  There  was  a j.nlley  at  the  top  of  a slialt,. 
over  whi.  h passed  a mpe,  anil  a stage  at  er.eb  side 
large  enough  to  cany  a barrow.  Onebairow  was  tilled  at 
the  bottom,  then  a man  st.  pped  into  the  empty  barrow 
at  the  top.  and  his  weight  in  lalling  to  the  bnllom  ol  the 
shaft  lilted  the  h.nrow  lull  of  eaith.  He  thni  ran  up  a 
bidder  to  the  top,  and  was  ready  to  descend  again.  By 
that  nnan.s  his  own  weight  lifted  n|i  the  fall  barrow  of 
earth.  With  woik  like  that  a man  worked  for  480 
minutes,  and  he  did  two  millions  of  uniis  of  wa.rk.  Com- 
pared with  the  boat  race  he  was  only  half  as  industrious, 
and  the  length  of  time  w .s  Very  much  great.-i,  but  he 
Only’  did  7'39  loot  ll.s,  per  oz.  per  minnte.  In  the  next 
c.'i.se  a man  lan  with  a load  upon  bis  shoulders,  and  bis 
muscuh.r  power  was  knock,  d up  in  half  a minute,  but 
tile  w.iik  he  did  w..s  35  foot  lbs-,  per  minnte.  apipi-o-ieliing 
very  ne  .rly  the  static  woik.  Last  conn  s a day  labmiier, 
who  generally  takes  it  veiy  easy,  and  it  appears  he  only 
does  2 foot  Ihs.  per  oZ.  |i.  r minute,  so  that  if  he  cnm|.lain3 
of  getting  small  pay  he,  does  lirile  w.  rk  f..r  it  ; it  must 
he  r.  membered,  however,  that  he  woiks  for  1(1  hours  a.  day 
at  it. 

Time  w’arns  me  to  close.  It  may’,  however,  he  of 
iuli-iest  to  slate  that,  cal.  ulated  a.s  machinery  would  he 
lalculated.  the  In  ait  rcci  iv.  s and  Jjrop.ls  the  whole 
amoiini  of  blood  in  the  human  body  in  forly-two  seconds. 

To  th.se  who  care  for  the  subjict  of  this  even- 
ing’s liet.ure,  an.l  have  not  altogetbpr  laid  aside 
their  rnathi  matieal  knowledge,  the  inf.  rmation  in  Dr. 
Haiightini's  book  w’ill  j.rove  both  iiisliuctive  and  intei- 
esling.  T..  i'olluw  up  the  in v.  si igat ion,  they  miy  simiy 
the  action  ot  a horse  in  walking  ami  drawing  a load, 
also  the  construction  of  cai  riages  so  that  the  animal  may’ 
most  easily  laise  a loaded  eart  over  an  obstai  le  on  the 
ri.ad,  ami,  lurlher,  decide  upon  the  inclination  ot  the 
traces  to  the  roadway.  These  being  done,  the  invesli- 
giitor  will  find  mneh  scope  for  oiiginal  work  in  ix- 
umining  the  various  ways  in  which  horses  are  harnessed 
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so  as  to  utilise  their  vital  energies.  This  done,  boats 
and  bicycles,  as  means  of  utilising  muscular  energy,  are 
■worthy  of  thought.  Perplexity  and  confusion  seem  to 
be  stamped  upon  modern  usages  in  these  matters,  and 
the  conclusion  is  forced  upon  us  that  the  utilisation  of 
t'le  vital  energies  has  not  yet  been  reduced  to  a system. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


THE  AUSTRALTAlSr  COURT  AT  THE  INTER- 
NATIONAL EXHIBITION. 

Stimulated  apparently  by  the  example  of  Queensland, 
the  older  Australian  colonies  are  advancing  rapidly 
towards  maturity^  The  Victorian  and  South  Australian 
sections  are  almost  ready  to  be  presented  to  the  public  ; 
but  New  South  Wales  is  much  behind.  There,  all  is 
yet  chaos. 

South  Australia  is  very  proud  of  her  wheat.  During 
the  past  j'ear  South  Australia  has  produced  an  excess 
of  one  ton  of  cereals  per  head  of  population,  after 
feeding  her  own  inhabitants.  This  power  of  export  was 
well  exemplified  in  1871,  when  this  colony  contributed 
103,430  tons  of  wheat  ami  flour  to  the  cereal  wealth  of 
the  outer  world.  In  preserved  meats,  beef,  mutton,  and 
kangaroo;  in  corn,  and  especially  in  wine,  this  flouiish- 
ing  young  colony  steps  buldlj'  to  the  front.  Many  fine 
fleeces  ai'e  exhibited,  one  of  them  weighing  ten  pounds. 
This  is  the  fleece  of  a two-tooth  Merino  ewe,  of  365  day's’ 
growth.  Mr.  W.  II.  Dutton  sends  some  fine  samples  of 
wool  from  Merino  sheep,  grazed  on  native  grasses. 
Dried  grapes,  raisins  and  currants  ; dried  fruits,  such 
as  apricots,  also  speak  well  for  the  climate  of  South 
Australia,  hut  it  is  in  her  mineral  wealth  that  the 
strength  of  this  colony  is  most  apparent.  Inte- 
resting specimens  of  gold  imbedded  in  quartz  are 
shown,  and  a magnificent  lump  of  malachite  will  not 
fail  to  attract  many  observers.  The  copper  ores 
are  deserving  of  more  than  a passing  word.  The  Moonta 
Mine  produces  some  superb  blocks  of  copper  ore.  This 
mine  has  been  an  immediate,  steady,  persistent,  and 
brilliant  success.  It  produces  yearly  no  more  than 
18,000  tons  of  ore,  but  this  is  of  such  rich  quality  that 
since  the  mine  was  opened — ten  years  ago — £900. 000  has 
been  paid  in  dividends.  The  great  bulk  of  ore  is  yellow 
sulphide,  but  an  admixture  of  richer  ores  brings  the  ave- 
rage per-centage  of  the  mine  up  to  the  extraordinary 
fiirure  of  21  per  cent.  Fine  specimens  of  purple  sulphide 
and  quartz  range  as  high  ns  50  per  cent.,  and  the  admi- 
rably named  peacock  ore  (copper  pyrites)  obtains  30  per 
cent.  Chloride  of  copper  touches  45  per  cent.,  but  these 
fine  specimens  are  outshone  by  purple  sulphides  from  30 
fathoms  level.  These  reach  CO  per  cent.,  but  are  again 
excelled  by'  some  exceptional  specimens  of  red,  black,  and 
crystalized  oxide  and  m.alleable  copper  with  a little  sul- 
phide. These  and  some  fine  samples  of  grey  sulphide 
and  quartz  reach  75  percent.  The  Wallaroo  Mine  pro- 
duces 28,000  tons  of  ore  per  annum,  but  as  the  ores  only- 
average  11  per  cent.,  the  Wallaroo  venture  has  in  eleven 
y'ears  paid  her  shareholders  no  more  than  £360,000. 
Wallaroo  ores  consist  chiefly'  of  green  carbonates  and 
y'ellow  sulphides.  Green  carbonate  of  copper  is 
fmmd  on  the  surface,  and  extends  downwards  about 
thirtv-two  fathoms,  when  it  is  replaced  by'  the 
yellow  sulphide.  It  is  a remarkable  fact  that  no  mine 
in  South  Australia,  from  which  surface  green  carbonate 
was  absent,  has  proved  a success.  The  Doora  mine, 
opened  only  two  and  a-half  y’ears  ago,  is  another  for- 
tunate venture  in  the  same  district  as  Moonta  ami 
Wallaroo.  The  main  outcrop  of  copper  in  this  rich 
section  of  South  Australia  lies  nearly  due  north  ami 
south,  the  lodes  running  east  and  west.  Bismuth  is 
another  product  of  this  country,  and  is  mined  extensively 
at  Mount  Balhannah. 


Victoria  exhibits  models  of  the  famous  “ Welcome  ” 
and  •'  Blanche  Barkly  ” nuggets,  the  former  of  which 
weighed  2,217  ounces,  and  realised  £9,325.  Fine  speci- 
mens of  auriferous  quartz  have  also  been  sent.  Many  of 
these  are  of  immense  size,  and  completely  overshadow 
the  samples  of  carbonate  of  copper,  galena  (sulphide  of 
lead),  sulphide  and  oxide  of  antimony,  micaceous  iron 
ore,  and  iron  pyrites,  black  oxide  of  manganese,  and 
zinc  blende.  New  Zealand  and  Natal  are  classed  with 
the  Australian  Colonies.  The  former  of  these  exhibits 
the  Fhormium  temz,  or  New  Zealand  flax,  in  various 
stages  of  manufacture.  Rigid  in  fibre,  this  material  has 
long  resisted  every  effort  to  confer  upon  it  a commercial 
value,  but  the  perseverance  of  Mr.  C.  Thorne,  who  has 
devoted  much  time  to  the  utilisation  of  the  Fhormium 
trnax,  will  in  all  probability'  be  crowned  with  success. 
Kauri  gum  is  another  singular  antipodean  production. 
In  its  fresh  state,  as  it  exudes  from  the  tree,  it  has  no 
commercial  value;  the  Kauri  gum  of  commerce  is  obtained 
from  swamps  formerly  covered  by  Kauri  trees.  It  is 
reached  by  spearing  the  ground  till  gum  is  “ struck,” 
and  then  dug  out.  Kami  resembles  amber  in  a state  of 
transition,  and  is  of  great  value  in  the  composition  of 
varnishes.  Natal  sends  tea,  coffee,  sugar,  and  aiTow-root. 
Among  these  the  samples  of  coti'ee  will  probably  attract 
the  most  atttention.  The  Australian  department  will 
be  thrown  open  to  the  public  on  or  about  the  15  th  of 

J uly.  

The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday',  26th  ult.,  was  as  follows:  — Season  tickets, 
166;  on  pay'ment  of  Is.,  3,749  ; total,  3,915.  On  Friday, 
season  tickets,  187 ; on  payment  of  Is.,  2,870  ; total, 
3,057.  On  Saturday,  season  tickets,  187  ; on  pay'ment 
of  Is.,  3,170  ; total,  3,357. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  June  28th,  was  as 
follows: — Season  tickets,  1,142;  on  p-ayment  of  2s.  6d., 
1,201  ; on  payment  of  Is.,  15,210  ; total,  17,553. 

The  number  admitted  on  Monday  was,  season  tickets, 
151;  on  payment  of  Is.,  2,581 ; total,  2.732.  On  Tues- 
day, season  tickets,  127;  on  payment  of  Is.,  2,616; 
total,  2,743.  On  Wednesday,  season  tickets,  248;  on 
payment  of  2s.  6d.,  1,039  ; total,  1,287. 


EXHIBITIONS. 


English  Artisans  and  the  Vienna  Exhibition. — On 

Wednesday'  ten  artisans,  representing  various  trades  of 
the  town,  and  selected  by-  the  Birmingham  Chamber  of 
Commerce  to  report  upon  th“ir  respective  industries  at 
the  Vienna  Exhibition,  left  for  Vienna.  The  names  of 
the  trades  represented  are  as  follows: — Gold,  silver, 
and  electro -plate,  construction  and  design;  saddlery, 
whips,  and  leather  work;  leather  and  portmanteaus; 
tin  and  japan  wares  ; ironmongery'  examination,  price, 
and,  as  far  as  posible,  comparative  v'alue  ; gtneral  report 
on  guns,  jewellery  (excluding  gilt  toys  and  trinkets), 
brass  foundry  in  general,  cabinet  brass  foundry  in 
particular;  the  table  and  other  glass,  of  all  countries; 
railway  carriages,  waggons,  &o.,  of  all  countries ; design, 
as  applied  to  jewellery,  glass,  iron,  &o. ; inquiry  as  to 
habits  of  German  workmen,  wages,  and  amusements. 


In  a letter  on  “Prevention  of  Fires,”  in  last 
week's  Journal,  Professor  Grechi,  the  inventor  of  a fire 
al.-inn,  was  mentioned  as  Professor,  of  Lima,  instead  of 
Siena.  The  in.struments  alluded  to  are  now  on  view  at  Mr. 
C.  de  Tiv(di's,  10,  Austin  Friars. 

A new  college  has  been  opened  under  the  name 
of  tbo  London  Civil  Service  and  Military  College.  The 
principal  is  Dr.  Heiuem-aun,  F.U.G.S.,  who  has  been  for 
Some  time  a lecturer  and  professor  at  the  Crystal  Palace 
School. 
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AITSTRALIAN  MEAT  FOR  THE  WORKING 
CLASSES. 

A movement,  set  on  foot  a short  time  ago  by  a com- 
mittee of  noblemen  and  gentlemen,  among  whom  are 
His  Imperial  Highness  Prince  Louis  Lucien  Bona- 
parte, the  Marquis  of  Downshire,  Sir  Antonio  Brady, 
Sir  Andrew  Fairbairn,  Sir  Henry  de  Bathe,  Colonel 
G.  II.  Money,  Captain  Hans  Busk,  and  man}'^  other 
political  and  gastronomical  celebrities,  was,  on  Wed- 
nesday last,  submitted  to  the  test  of  a practical  experi- 
ment. It  was  considered  that  the  dislike  of  the  work- 
ing classes  of  England  to  Australian  and  other  ‘‘  tinned” 
meats  was  more  truly  referrible  to  ignorance  than  to 
prejudice,  and  it  was  therefore  proposed  to  introduce  at 
once  the  ‘‘  canned”  meats  to  the  homes  and  hearths  of  the 
labouring  classes.  A committee  of  working-class  repre- 
sentatives was  appointed,  and  by  their  hearty  co-operation 
greatly  facilitated  the  conduct  of  an  experiment  on  a 
large  scale.  Nine  hundred  meals  made  from  Australian 
beef  and  fresh  vegetables  were  distributed  in  the  morning 
in  the  various  working-men’s  clubs  and  industrial  centres 
of  the  metropolis.  The  method  adopted  was  to  mince  the 
Australian  beef  finely,  to  add  to  it  potatoes,  onions, 
carrots,  turnips,  pease-meal,  the  small  maccaroni  known 
asjsate' d' Italic,  shalot,  sweet  herbs,  essence  of  meat,  and 
a little  pepper  and  s.alt.  These  ingredients  were  put  into 
cooking-kettles  holding  several  portions  each  and  con- 
veyed to  their  destination.  On  the  arrival  of  the  food  at 
a club  or  private  house,  w.ater  was  added  to  the  contents 
of  the  kettles,  and  in  one  hour  it  was  fit  for  use.  It  may, 
perhaps,  be  best  described  as  a sort  of  Irish  stew — with 
the  important  exception  that  the  meat,  being  minced,  is 
not  so  palpable  as  might  be  desired.  Its  flavour  was  ap- 
petising enough,  but  the  appearance  of  the  dish  was  cal- 
culated to  deter  all  but  very  hungry  people.  In  the 
evening  a meeting  was  held  at  the  Cannon  street  Hotel. 
Sir  Antonio  Brady  presided,  and  was  supported  by  several 
members  of  the  Committee.  Reports  from  the  various  re- 
cipients of  the  Australian  stew  were  read  to  a somewhat 
thin  attendance,  and  the  experiment,  though  well  in- 
tended, will  probably  fail  in  convincing  the  artisan  that 
a dish  can  be  wholesome  and  strengthening  without 
.showing  visible  signs  of  meat. 


CORRESPONDENCE. 


PURCHASE  OF  RAILWAYS  BY  THE  STATE. 

Sm, — I have  read  with  great  interest  Mr.  Galt’s 
thoughtful  paper  on  the  State  purchase  of  railways,  and 
the  consequent  remarks  of  other  speakers.  It  seems  to 
me  that  many  objections,  such  as  the  inadvisability  of 
Government  trading,  of  increasing  the  national  indebted- 
ness, of  State  labour  on  a large  scale,  of  increased  State 
patronage,  and  opportunities  for  jobbery,  &c.,  might  be 
obviated  or  mitigated  in  great  measure  by  the  State 
becoming  the  owner  of  the  permanent  way  and  stations 
only,  leaving  the  rolling-stock  and  all  the  trading  part  of 
the  business  in  the  hands  of  companies.  The  advantages 
of  this  arrangement  would  be  that  Government  could 
make  the  national  iron  highways  j lin  and  branch  in  such 
directions  as  were  most  suitable  for  the  development  of 
the  national  resources.  The  lines  could  be  leased  on  such 
conditions  and  for  such  periods  as  experience  proved  best. 
Where  lines  were  parallel,  one  might  be  specially  devoted 
to  passenger  traffic  and  another  to  goods,  so  as  to  increase 
the  safety  of  travelling  at  high  speed,  and  avoid  extra 
wear  and  tear,  and  consequent  loss  to  the  public,  which 
is  a natural  result  of  over-driving  goods  trains  to  get 
them  out  of  the  way  of  passenger  trains.  There  are  other 
advantages,  and  there  are  disadvantages,  of  course,  but  I 
should  extend  this  letter  to  an  unreasonable  length  if  I 
were  to  notice  them. 

If  this  plan  has  been  proposed  before,  I wish  you  would 


kindly  let  me  know  the  fact  through  the  Society  of  Arts 
Journal,  and  also  the  main  objections. — I am,  &o., 

John  Colby. 

Pantyderi,  Blaenyffos,  R.  S.  0.,  South  Wales, 

June  2Bth,  1873. 


CENTRAL  ASIA. 

Sm, — The  following  short  account  of  the  Yarkund 
Mission,  sent  to  me  from  Simla,  under  date  1st  June, 
will  doubtless  interest  our  friends  who  were  connected 
with  the  deputation  to  the  Duke  of  Argyll  re’ative  to 
opening  of  the  trade  on  the  frontier  of  India  : — ■ 

“ The  party  consists  of  seven  European  officers,  in- 
cluding Mr.  Forsyth,  in  command;  Dr.  Stroliczka,  geo- 
logist and  naturalist,  known  for  his  paleontological 
researches ; Colonel  Gordon,  an  acknowledged  oriental 
scholar ; Captain  Trotter,  R.E.,  a trigonometrical  sur- 
veyor ; Dr.  Bellew,  an  antiquarian ; Lieut.  Chapman, 
R.A.,  secretary.  (The  name  of  the  seventh  is  acci- 
dentall}'  omitted.) 

‘■The  paity  hopes  to  leave  Srinuggur  about  the  end 
of  July,  and  to  reach  Y^arkund  in  October.  From  that 
point  they  expect  to  push  on  to  Aksu  41°  N.  79°  E., 
and  there  to  establish  themselves  in  winter  quarters. 
Provided  no  objection  is  made,  they  will  then  move  east- 
wards, and  e-xamine  existing  and  abandoned  trade  routes, 
running  directly  to  China  and  S.E.  to  Lhassa.  Two  of 
Montgomerie’s  pundits  will  accompany  the  party,  and  it 
is  probable  that  one  of  these  will  be  sent  directly  from 
Khotan  toward  Lhassa.  The  party  is  large  enough  to 
divide.  A severe,  but  with  proper  precautions,  a very 
bearable  climate,  is  anticipated. 

“In  the  spring  of  1874,  if  all  be  well,  they  will  have 
to  visit  Khota  and  Knrghar,  and  endeavour,  from  the 
latter  place,  to  make  the  Tareek  Pass,  and  strike  across 
the  Pamir  Pass  into  Badakshan,  where  it  is  intended,  if 
possible,  to  obtain  some  security  for  the  travellers,  who 
may  push  up  to  Yarkund  by  this  route.  The  Kara- 
korum route  will  probably,  at  all  times,  offer  very  serious 
difficulties,  and  it  is  considered  that  the  opening  up  of  a 
line  of  trade  through  Cabul  and  Badakshan  is  of  main 
importance. 

‘‘  To  winter  at  the  fort  of  the  Tian  Shan  sounds  rather  a 
serious  matter,  but  it  is  expected  that  the  party  will  re- 
ceive a warm  welcome  ; and  in  returning  with  Y’^akoob 
Khan,  the  envoy,  the  ardrnowledged  heir  of  the  present 
Mahomedan  ruler  of  Yarkund,  is  guaranteed  a great 
deal,  for  he  has  full)'  appreciated  his  reception  in  India. 
Photographic  apparatus  will  be  taken  with  the  party,  and 
it  is  hoped  that  negatives  yielding  reliable  pictures  will 
be  brought  away.  The  mule-carriage  for  scientific 
instruments,  chemicals,  and  so  forth,  is  a difficult  matter. 
The  presents,  selected  with  great  care  and  success  by 
Major  Burne,  sent  by  the  India-office  for  the  Atdik 
Ghazee,  will  a.ccompany  the  expedition.” 

'then  follows  a short  statement  of  some  anticipated 
difficulties  from  intrigue  and  other  causes;  but,  after  the 
statement  of  the  Secret  iry  of  State,  it  is  not  to  be  sup- 
posed that  anything  but  temporary  annoyance  can  arise 
from  them.  When  once  an  expedition  is  fairly  started, 
it  is  not  likely  that  the  nation  will  tolerate  failure  from 
olher  than  insuperable  causes.  Central  Asia,  in  spite  of 
all  the  compilations  and  lectures  with  which  we  have 
been  f ivourcil,  mostly  traceable  to  but  very  few  authori- 
ties, is  still  almost  an  unknown  land,  and  it  is  of  essen- 
tial importance  to  the  future  of  India  and  the  Indian 
trade  that  the  attention  of  the  country  should  be  still 
directed  to  the  progress  of  the  work. — I am,  &c., 

F.  E.vudley-YVilmot,  Major-General. 

Victoria-road,  Clapham-cnmmon,  S.W., 

July  1st,  lb7:l. 


It  is  estimated  that  if  coal  -working  machinery 

%vero  universally  employed,  60,000  colliers  would  suliice  to 
raise  our  annual  extraction  of  120,000,000  tons.  About 
300,000  colliers  are  now  said  to  be  employed. 
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GENERAL  NOTES. 

o— 


Art  in  Australia. — The  colony  of  Victoria  does  not 
seem  to  hold  out  much  eucourasemeut  to  the  diffusion  of  art 
productions,  seeing  that  a duty  is  levied  ou  entry,  ranging 
trom  5 to  20  per  ceut.,  on  various  (das>es  of  pairiting.s  ai  d 
engravings.  Thus  we  find  in  the  year  1871— £1,501  value 
admitted  free  ; £1,633  subject  to  5 per  cent,  duty  ; £753  sub- 
ject to  10  per  cent,  du'y  ; £dl7  sulijeitt  to  12|  per  cent,  ilniy  ; 
and  £378  subject  to  20  per  cent,  duty  ; the  total  amounting  to 
£4,822.  £8,083  was  warehoused.  Silver  plate  pav.s  a duty 

of  Is.  per  troy  ounce,  and  plated  ware  (of  which  £12,840  in 
value  was  imported)  10  per  cent. 

Education  in  the  Argentine  Republic. —TheGovernor, 

in  his  speech  lately  receiveil,  state.s  that  “four  thousand 
pupils  are  now  receiving  puhlio  instruction  in  the  National 
Colleges.  Two  provinces  have  claimed  the  piize  of  ten  thou- 
sand dollars  granted  by  law,  and  various  provinces  have 
pas.sed  laws  pioviduig  resources  for  ihe  support  of  ^ohools. 
A(C  irding  to  the  official  censu-,  at  1,645  public  s holds  there 
are  97,649  scholars,  of  which  Buenos  Atre.s  alone  gives 
32,000,  and  if  to  thrse  we  add  tne  Univeismes  and  other 
schools,  103,000  Argeoiines  are  being  educated.  One  hun- 
dred and  twelve  lihraiies  have  been  esialdished.  The  nor- 
mal school  in  Parana  has  now  been  two  years  in  existence, 
and  gives  great,  salisfacliuu.  A similar  school  is  abuut  to  be 
started  in  Tucumau.” 

Coal  Supply. — Apparently  the  greatest  resource  for 
coal  in  the  turme  will  he  the  deposits  of  the  United  States 
of  America,  which  have  an  area  of  c ial  formation  extetiding 
over  200,000  square  miles.  More  ihui  20  coal-fields  in 
America  can  be  eiiumeraied,  some  of  which  are  small,  others 
very  large.  Peunsv  Iv-mia  p,issess>8  no  less  than  12,656 
square  miles  of  bitumiuims  coal  and  470  .-qnare  of  amhia- 
cire  ; while  West  Virginia  lias  15,000  square  mile,* ; Illinois, 
30,000  square  miles;  Michigan,  13,400;  Iowa,  24,01)0;  and 
Missouri,  21,000  .square  miles  of  coal.  Add  to  these  the 
great  coal-fields  lyim;  within  the  ancient  Appallachiau  Basin, 
amnuuting  in  all  to  203.000  square  miles.  It  will,  however, 
be  a long  time  before  we  can  look  to  America  for  a supply, 
inasmuch  as  she  requir-s  rapidly  inereasiug  quantiiies  to 
satisfy  the  demands  ul  her  iron  manufacturers.  — Engineer. 

A Government  Mining  Engineer  for  Central  India. — 
After  making  upwards  of  20  tmie  holes,  and  sinking  two 
shaft.-,  the  Goveruiiont  have  been  successful  in  tindiug  coal 
of  an  excellent  quality  hr  locomofive  purposes  in  the  CVntial 
Provinces  of  India,  ah  ,ut  300  miles  to  ihe  east  ol  Bombay, 
and  200  south  of  Nerhudda,  and  it.  is  now  ealh  d tlie  Wnidah 
Valley  Coal  Field.  One  sh  ift  has  proved  52  feet  of  onal  at. 
a depth  of  149  feet,  and  the  other  32  feet  at  a depth  of  ISO 
feet;  whilst,  everyone  of  the  bore  holes  has  levealeri  coal. 
The  niineial  extends  over  a surtaceaiva  as  miioli  as  60  miles 
in  lengih,  by  from  15  to  20  in  breadth.  To  develop  and 
superintend  the  wmking  of  this  wide  district  tlie  Indian 
Government  have  anp  inted  Mr.  Wa  ter  Ness  to  be  their 
mining  engineer.  Mi.  Ness  is  the  geiir.lemaii  whose  mine 
is  so  well  known  in  conneciion  with  the  heroic  ettoi  ts  to  reach 
theentonibrd  luiuers  in  Pelsall  Hall  Cullnry. 

Peat  as  Fuel. — It  is  announced  that  the  Irish  Peat 
Fuel  Company  is  in  a fair  wa\  to  solve  the  problem  of  work- 
ing the  lush  peat  bogslo  piaetieal  advantige.  The  directors 
have  secured  a large  hug  wilhiu  easy  access  of  Uuhlin,  and 
ill  every  way  suit-i hie  to  the  manufacture.  The  Midinid 
Railway  Company,  oil  wlm.-e  line  the  bog  is  situate,  have 
given  every  assistance  to  the  undei  taking.  Tlie  rnacliinery 
has  been  purchased,  and  some  of  ii  is  aheady  in  the  country. 
The  direetoi s are  resol vei)  to  have  noihing  undone  to  make 
the  company  a success,  ami  it,  i.s  to  be  Imped  the  result  will 
show  thaf.theconfidei.ee  in  the  feasibility  of  developing  in 
Irel.ind  a new  and  pfofi'ahle  industry  has  been  well  founded 

New  Use  of  Manganese  — The  vei  y high  iirice  of  the 
metal  nickel  Inns  led  to  some  suggestions  that  metallic  man- 
ganese might  be  itnploycd  in  its  place  in  the  mannfacture  of 
German  silver.  Dr.  Percy  has  written  to  the  Timea,  staling 
that  more  than  tweniy  \ears  since  he  man nfactured  an  alloy 
■with  manganese  which  so  pcriecily  resembled  German  silver 
that  it  was  sold  as  such  to  electro-platers  without  their  detect- 
ing any  diffeience. 


Preservation  of  Food.— Mr.  James  Harrison,  of  Mel- 
b >iirne,  who^e  paieat  f«»r  supj.>)yitjg  ice  has  been  worked  for 
s«>uie  years,  ha^  a treez  ng‘  invention  for  nieat  preser- 
vHt.ion.  In.  «»rder  tu  test  tlie  question  as  Jo  it 

Could  be  carried  out  ou  a large  scale,  and  thnmgtiout  a 
voyage  to  Europe,  to  make  it  lemunerati ve,  a number  of 
aentleuieu  have  subscribt^d  £2,500.  Mr.  Harrison  d<ius  not 
propose  to  enriise  whole  (;arcases  in  cyl  nders  rnduct-d  to  a 
tretzing  teinperatuie,  but  the  meat,  out  into  quarrt-rs  and 
joij.ts,  is  redu'-ed  t*  a tiiiz-n  condition,  and  dei^ay  thereby 
interiiepted.  Some  inst-tnees  of  preservation  «>f  Ctrasesby 
natural  Ci>ld  in  Sweden,  and  their  importaiioTi  into  this 
coiintiy  in  a trozeu  condition,  have  already  been  noticed 
iu  these culuuinvS. 


NOTICES. 


SXJBSCRIPriONS. 

The  Midsummer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  following  works  have  been  presented  to 
the  Library ; — 

Thirteenth  Annual  Report  of  the  Association  of 
1 h itihe  s of  Cuiiitncrce. 

Ri  port  of  the  Iii.s|iector8  of  Factories  for  the  Half- 
year  ending  31st  < tftoher,  1872. 

The  Purch  iSe  of  the  Riilways  by  the  State.  Speech 
of  Mr.  Lea  in  the  House  of  Commons,  on  2Uth  May, 
1873. 

The  Proporlinns  of  the  Human  Figure  .as  handed 
down  to  ns  by  Vitruvius.  By  Joseph  Bunomi,  F.R.A.S. 
Pn  Seiitcd  by  the  Autfior. 

Keale  Inslituto  Lomdardo  di  Sc.ienze  e Lettere.  Ren- 
dicoiiti,  Vol.  6,  Fascicolo  8 to  16.  i'reoented  by  the 
In.si.itutioM. 

Jlcmorie  del  Roile  Inatituto  Lombardo  de  Se'enze  e 
Ijettcre.  Clas.ie  di  Sc.ienze,  Mafematiche  e Natuiali. 
Vol.  12,  Fascicolo  5;  e Classe  di  Lettere  e S ieiize 
Mocali  e Politiche.  Vol.  12,  Fasiculo  3.  Presi  nted  by 
the  Iiistitufiun. 

Proi-eeiling.s  of  the  Academy  of  N.itural  S liences  of 
Pfiiladi  Iphia  for  1872.  Presctitcd  by  the  Academy. 

Ti  aiisacliotis  of  the  Royal  Scottish  Society  of  Arts. 
Vol  8,  parts  3 and  4.  Pceseiited  by  the  Society. 

'the  Law  of  Private.  Euter|uise  in  its  R.  lation  to 
Railwiy  and  other  Works.  By  Charles  F.  CotlerilL 
Presenti  d by  the  Author. 

Memoirs  of  the  Geologieal  Survey  of  India.  Vol.  8, 
parts  1 and  2,  .and  vol.  9,  pii  ts  1 ami  2.  P dmontologia 
Iiidica,  vol.  4,  pacts  1 ami  2.  Records,  vol.  5 jiart  1 to  4. 

The  following  work  has  been  purchased  for  the 
Liluary  : — 

Eiigiaml’s  Improvement  by  S ‘a  and  Land.  By 
Andrew  Yarrauton.  London,  1677. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mon.  ...Entomolngical,  7. 

Wed.  ...Charity  Organisation  Society,  3.  (At  the  House  of  thb 
SoCiKTY  OF  Arts  ) 

Ilojal  Literary  Fund,  3. 

Fbi Working  Men’s  (diib  and  Institute  Union.  4.  (At  the 

House  of  thr  Society  of  Arts.)  Annual  Meeting. 
Qnckett  Club,  8 

Sat ■Working-  Men’s  Club  and  Institute  Union.  3.  (At  the 

HouaP,  of -1  IIP.  Society  of  Arts  ) Conlerence  ol  Dele- 
gates from  Working  Men’s  Clubs, 

Eoj  al  Botanic,  3 J . 
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PROCEEDINGS  OF  THE  SOCIETY. 


No.  1,077.  VoL.  XXI. 


FRIDAY,  JULY  11,  1873. 


All  communications  for  the  Society  should  he  addressed  to  the  Secretary , 
John-street,  Adelphi,  London^  TF’.C', 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


COUNCIL  MEETING. 

The  Council,  at  the  first  meeting  after  the 
Annual  Election,  chose  Major-General  F.  Eardley- 
Wilmot;  E.A.,  F.E.S.,  as  Chairman  for  the  ensuing 
year. 


PRIZE  FOR  STEEL. 

The  Committee  met  at  Gore-lodge.  Present : — 
Major-General F.  Eaedley  Wilmot,  E.A.,  F.E.S., 
Chairman  of  Council,  in  the  chair.  Mr.  F.  A. 
Abel,  F.E.S.,  and  Mr.  J.  Nasmyth,  F.E.S.  The 
Committee  decided  that,  having  inspected  the 
collection  of  steel  specimens  sent  in  to  the  Inter- 
national Exhibition,  and  looking  at  the  conditions 
laid  down  with  regard  to  this  prize,  they  can  only 
regret  that  there  is  not  such  a display  as  to  amount 
to  a competition,  and  they  therefore  cannot  re- 
commend the  award  of  the  medal. 


CAB  COMMITTEE. 

This  Committee  met  at  Gore-lodge  on  Jxme  27th. 
Present — Major-General  F.  Eardley  Wilmot,  E. A., 
F.E.S.,  Chairman  of  the  Council,  in  the  chair,  the 
Duke  of  Beaufort,  Lord  Arthur  Somerset,  Colonel 
Henderson,  C.B.,  and  Andrew  Casscls.  The  Com- 
mittee made  an  inspection  of  the  cabs  entered  for 
competition,  and  submitted  them  to  a practical 
trial  in  the  western  annexe  of  the  Exhibition. 

On  July  3rd  the  Committee  again  met.  Pre- 
sent— Duke  of  Beaufort,  in  the  chair.  Captain 
Candy,  Andrew  Cassels,  and  Henry  Cole,  C.B.  The 
Committee  made  a second  careful  inspection  of  the 
vehicles,  and  selected  six  for  further  investigation, 
the  proprietors  of  which  were  requested,  if  willing, 
to  make  such  alterations  as  would  meet  various 
objections  made  to  the  different  cabs  by  the 
Committee.  With  a viexv  of  affording  time  for 
the  adoption  of  such  suggestions  the  Committee 
adjourned  till  a day  in  September  next,  to  be 
hereafter  named. 


CONVERSAZIONE. 

The  annual  conversazione  of  the  Society  was 
held,  as  usual,  at  the  South  Kensington  Museum, 
on  Friday,  Jime  27th. 

The  Art  Library,  the  Eaphael  Cartoons,  the 
Sheepshanks’,  and  the  National  Gallery’s  Picture 
Galleries  were  open,  and  the  visitors  were  able  to 
make  the  tour  of  the  Art-Schools  both  on  the  first 
and  second  fioors.  The  courts  and  corridors  of 
the  ground  floor  were  also  open.  The  reception 
was  held  in  the  South  Court,  by  Major-General  F. 
Eardley-Wilmot,  E.  a.,  F.E.S.,  Chairman,  assisted 
by  the  following  Vice-Presidents  and  Members  of 
Council:— Mr.  F.  A.  Abel,  F.E.S.,  Mr.  G.  C.  T. 
Bartley,  Mr.  Edward  Brooke,  Lord  Alfred 
Churchill,  Mr.  Hyde  Clarke,  Sir  Daniel  Cooper, 
Bart.,  Colonel  A.  A.  Croll,  Mr.  C.  J.  Freake, 
Mr.  James  Hey  wood,  F.E.S.,  Vice-Admiral 
Ommanney,  C.B.,  F.E.S. , Admiral  the  Eight  Hon. 
Lord  Clarence  Paget,  K.C.B.,  Mr.  Eobert  Eawlin- 
son,  C.B.,  Lieut.-Col.  A.  Strange,  F.E.S.,  Mr. 
Seymour  Teuton,  and  Mr.  E.  Carleton  Tufnell. 

A Promenade  Concert  was  given  by  the  Band  of 
the  Grenadier  Guards  in  the  N orth  Court,  of  which 
the  following  was  the  programme  : — 


March  ' 

Overture ' 

Valse 

Fantasia  

Old  English  Glees 

Selection ‘ 

Yalse  ' 

Selection ‘ 

Fantasia ‘ 

Valse  ‘ 

Selection ‘ 

Galop  * 


‘ Gx'avelotte” Speer. 

‘ La  Dame  Blitnche” Kniidieu. 

‘ Casino  Tanze”  Guiig’l 

‘ La  Timbale  <l’A)gcnt”  ...Leon  Vasseur. 

( “The Hardy  Norseirian’’...l’eau-‘all. 

(“Here  in  co  >1  giot”  . ......  Eai  1 otMmnington. 

‘Genevieve  de  liialiant^  ...OtfenbjuTi. 

‘ Christine  Nilsson ’’  D.  Godfrey. 

‘ Elijah” M endelssxdm. 

‘ Les  Brigands”  < ffenhitch 

‘Galatea”  

( Edinburgh. 

‘NeTouchezpasala  Reine”  Boisselot. 

Iris”  Kuhner. 

“God  Save  the  Queen.” 


A Vocal  Concert,  consistnig  of  glees,  by  the 
London  Glee  and  Madri^iul  Union,  dhected  by  Mr. 
Land,  was  given  from  9 to  11  o’clock,  with 
intervals,  in  the  Lecture  Theatre.  The  programme 


was  as  follows  : — 


From  9 to  9.30, 

Glee  (5  voices) “ 0 ! Bird  oi  Eve”  Lord  Mornington. 

Glee  (male  voices)  “ iStrike,  striuo  The  lyre” T.  Cooke 

Four-Part  Song  ...“  When  the  We^t”  Mendelssohn. 

Madrigal  “ Who  shall  wm  my  la-1  y fair”  li.  L.  Pearsall. 

From  9 45  to  lO  15. 

Glee “Seethe  chariot, wx  hand”...W.  Horsly,  M.B. 

S “How  sweet,  how  fresh  < o t.  . 

i this  vm.al  day”  t 

j“The  FishHiinaii's  Good  ( rr 
Glee I Ni'dit”  j bir  H.  Bishop. 

( i Fn-m  Thomas 

( V Sijiritsi,”  A D.  1608 

From  10  30  to  11. 

Serenade “Sleep,  gentle  l .dy”  Sir  H Bishop. 

Catch  “All!  how  Sophia”  Dr.  Callcott. 

i Wilson  and  Savile, 

Madi-igal  (6  voices)  “ 0 ! by  rivers  ” j 

( H.  iiit-hop. 

All  the  other  arrangements  were  as  usual.  There 
were  in  all  3,952  persons  present. 
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PURCHASE  OF  RAILWAYS  BY  THE  STATE. 

The  discussion  on  this  subject  was  resumed  on 
Thursday  evening,  July  3rd,  the  Marquis  of  Clan- 
KICAUDE  again  occupying  the  chair. 

Capt.  Tyler,  R.E.,  spoke  as  fi)llows: — There  is,  I 
sincerely  believe,  no  more  important  question  to  the 
future  well  being  of  this  country  than  the  question 
which  is  now  before  us  for  discussion,  ami  it  is  im- 
portant for  very  obvious  reasons.  The  prosperity  oT 
the  country  rests  on  its  nianufHctures  and  commerce, 
and  these  again  depend,  and  will  hereafter  still  nmre 
depend,  upon  our  railway  system  and  upon  the  facilities 
of  communication,  and  cheapness  of  rates  and  fares 
which  it  may  supply.  In  the  s ime  proportion  that  our 
means  of  intercourse  and  transport  are  improved  an  I 
cheapened,  just  in  that  proportion,  cceferis  pnrihus,  will 
the  prosperity  of  the  countiy  increase ; and,  on  the 
other  hand,  as  they  are  fettered  by  obstructions  or  high 
prices,  so  will  it  be  injured.  In  the  strugL'le  for  su[)- 
plying  the  markets  of  the  world  which  will  hereafter 
have  to  be  encountered  between  our  m-rchants  and 
manufacturers  and  those  of  other  nations,  there  is  no 
element  which  it  is  more  important  to  watch  over,  or 
which  is  more  under  our  control,  than  that  of  providing 
greater  facilities  and  cheapness  for  conurrunicatinn  and 
transport;  and  just  as  much  as  we  neglect  trr  take  the  best 
means  of  improving  them,  just  so  much  sh  ill  we  endanger 
and  injure  our  position  relatively  to  other  countries,  ami 
just  so  much  shall  we  detract  from  our  uselulness.  and 
tend  to  diminish  the  degree  of  our  prosperiiy.  None 
of  us  have,  I believe,  an  idea  of  what  this  country  is 
capable  of  doing  under  a 8\stem  of  free  railways.  It 
is  with  these  convictions,  ami  looking  at  the  subject  I 
from  the  highest  poirrt  of  view,  that  I approach  this  j 
discussion;  and  I wish  it  to  he  dis'iirctly  umlerstood  that  i 
I do  not  appear  here  in  anything  but  my  pi  iv.ite  capacity, 
and  that  I do  not  appear  as  an  advocate  of  any  pariicul  ir  | 
course  to  be  pursu' d.  An  honourable  mem  tier,  indeed, 
during  a recent  debate  in  another  place,  stated  that  1 I 
advocated  the  State  purchase  of  rail  wa\ s,  ami  th  it  I did 
so  in  the  hope  of  obtaining  promotion  by  that  means 
for  myself.  I wish  Mr.  Julian  G dilsmid  were  here 
to-night,  because  I should  like  to  ti  11  him  that  nothing 
is  more  unparliamentary  than  to  impute  motives,  and  to 
ask  him  to  answer  my  argumenis  rather  than  to  attack  me 
pe^8onall}^  He  entirely  misconstrues  all  I have  said 
or  written  on  the  subji  ct,  when  he  attributes  advocacy 
to  me,  aud  my  own  feelings  and  convic  ions  in  regird 
to  it  are  far  above  any  miserable  per.aoiial  ambition. 
If  I were  to  undertake  the  advocacy  of  the  State  con- 
trol of  railways,  I should  go  to  work  very  dilferently. 
I should  marshal  such  an  array  of  facts,  figures,  and 
arguments  as  would,  perhaps,  astonish  him  ; ami  I should 
not,  I believe,  find,  if  I were  really  to  try,  mm-h  diffi- 
culty in  persuading  those  who  are  our  master.s — who 
possess  the  voting  power  in  this  countiy,  and  who  are 
more  interested  in  this  question  than  anv  ot  ns— of  the 
objects  to  which  their  eft'orts  should  he  turned,  and  the 
points  to  which  their  exertions  should  he  directed. 
But,  my  Lord,  there  is  another  reason  why  I am  no 
mere  advocate  in  this  matter.  It  h.is  been  with  me, 
during  many  years,  a question,  not  whether  the  State 
control  of  railways  was  desiratde,  but  whether  it  was 
avoidable  ; whether,  sooner  or  later,  it  would  not  become 
inevitable.  The  arguments  which  lead  to  that  conclu- 
sion I have  often  enough  advarmed,  hut  have  never 
heard  answered;  and  as  they  are  at  the  bottom  of  the 
■whole  question,  and  may  be  stated  in  a very  few  words, 
I may,  perhaps,  he  forgiven  for  again  rcpeiting  them. 
Competition  between  rival  railway  companies,  in  con- 
sti  uction  or  working,  or  in  both,  has  long  been  regarded 
as  the  proper  and  legitimate  weapon  in  d' fence  of,  or  the 
guardian  of  the  public  interest  in  Great  Britain.  But  the 
principle  of  competition,  which  is  excellent  as  between 


butchers  and  bakers,  which  is  generally  good  in  trade 
and  manufacture,  which  holds  good  by  sea,  where  the  way 
is  open  to  all,  cannot  be  considered  to  have  succeeded 
hitherto,  and  threatens  to  die  out  as  between  the  rail- 
way companies  of  this  island.  It  is  true  that  the  con- 
trolling authorities  of  different  companies  have  been, 
from  time  to  time,  foolish  beyond  conception  in  expend- 
ing the  money  of  their  shareholders  in  fighting  and 
competing  with  one  another,  and  that  the  shareholders 
have  not  had  the  wisdom  to  direct,  or  the  means  to  en* 
force,  a policy  more  in  accordance  with  their  pecuniary 
interests.  Vast  sums  of  money  have  been  wasted  in 
Parliament,  in  law,  in  engineering,  in  construction,  and 
in  working,  which  might,  properly  directed,  have  been 
better  employed  in  facilitating  communication  and  im- 
proving accommodation.  Competition  may,  therefore, 
be  said  to  have  failed  as  a principle  ; but,  not  only  so,  it 
is,  further,  in  process  of  dying  out.  Combination  has 
already  proceeded  with  giant  strides,  and  it  is  easy  to 
fori  see  the  ultimate  result.  The  London  and  North 
Western,  the  Lancashire  and  Yorkshire,  and  the  Cale- 
donian companies,  working  in  intimate  alliance  with 
one  another,  already  share  between  them  one  quarter 
of  the  railway  capita],  and  one-fifth  of  the  railway 
mileage,  of  Gre  it  Britain.  Other  large  and  counteracting 
coiiibiiiatious  loom  in  the  distance,  and  there  is  every 
reason  to  believe,  as  a matter  of  plain  probability,  that 
before  mmy  years  are  past,  the  railway  system  of  Great 
Britain  will  be  in  the  hands  of  a few  companies,  who  will 
again  combine  to  form  one  huge  joint-stock  monopoly. 
It  is  true  that  the  Parliamentary  Committee  of  the  present 
session  hasrefused  to  legalise  the  amalgamations  on  a large 
scale  which  have  been  brought  before  it;  hut  it  does  not 
necessarily  follow  that  another  committee  will,  in  another 
session,  adopt  the  sane  course;  and  even  if  Parliament 
were  to  refuse  henceforth  to  sanction  further  combina- 
tions, it  wool  I by  no  means  result  that  alliances  -would 
cease  lo  be  formed.  Neither  Parliamentary  nor  any 
other  authority  can  compel  railway  companies  to  persist 
in  quarrellitig  and  competing  with  one  another,  to  their 
mutual  disadvantage,  when  once  their  directors  and 
managers  determine  to  adopt  a more  sensible  and  profit- 
able course.  It  is  only  in  the  nature  of  things,  and  in 
the  (irdinary  cuurse  of  events,  that  combination  should  go 
on  in  the  future  as  it  has  gone  on  in  the  past,  and  that 
there  should  ho  in  the  end  ultimate  and  total,  as  there  is 
now  partial,  monopoly  of  railway  communications.  This 
is  the  first  step  in  the  argument,  viz.,  that  competition 
h is  failed  in  the  past  in  providing  for  the  general  public 
a maximum  of  accommodation  at  minimum  rates  and 
fares,  aud  that,  whether  it  has  failed  or  whether  it  has 
succeeded,  the  time  is  coming  when,  for  good  or  for  ill, 

] it  will  cease  to  exist  altogether ; and  this  leads  to  the 
1 further  question.  How  this  joint-stock  monopoly,  which 
1 appears  to  be  inevitable,  is  to  be  controlled  in  the  interest 
of  the  g'  neral  public — in  fact,  whether  any  good,  practical 
system  of  State  control  can  be  devised,  short  of  taking 
the  railwMys,  or  a part  of  them,  over  altogether  ? This 
is  the  question  whi>'h  I have  not  seen  answered,  and 
whi'h  it  is  so  difficult  to  answer;  and  the  more  it 
is  studied  the  more  do  its  difficulties  come  to  light. 
There  are,  of  course,  grave  political  and  other  questions 
to  he  Weighed  in  considering  the  matter  from  the  other 
point  of  view,  as  to  what  would  he  the  result  of  State 
control,  and  these  questions  have  been  put  forward  by 
certain  of  the  speakers,  and  notably  by  the  noble  earl 
who  was  good  enough  to  address  us  on  the  first  evening 
of  the  discussion.  Some  of  them  have  been  already  met ; 
and  it  would  be  impossible  to  explain  more  lucidly  than 
was  done  in  the  leading  article  which  the  Times  devoted 
to  Lord  Derby’s  speech,  the  fallacy  involved  in  the  ex- 
pression that  by  the  Durchase  of  the  railway  system  we 
B'loiild  double  our  National  Debt.  The  strangest  con- 
lu.sion  between  the  acq  uisii  ion  of  property  and  the  accumu- 
lation of  debt  is  evident  in  such  an  assertion.  The 
French  nation,  unfortunately,  doubled  its  debt  by  going 
to  war  with  Germany,  and  it  will  suffer  heavily  and  proper- 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Jolt  11,  1873. 


663 


tionately  by  its  load  of  taxation  in  future  years.  But  if, 
in  place  of  engaging  in  that  war,  it  had  upon  fair  terms 
acquired  complete  control  over  its  railway  system,  the 
result  would  have  been  so  far  different  that  it  would  have 
made  a constantly  increasing  profit,  instead  of  an  over- 
whelming loss,  by  the  transaction.  All  experience  has 
shown  that  railway  property  is  on  the  whole  an  improv- 
ing property  ; and  the  liability  which  a guarantee  of 
interest  on  fair  terms  on  such  a property  involves  is, 
therefore,  very  small  indeed.  As  to  the  possibility  of  rail- 
ways being  superseded  in  future  years,  or  in  future  genera- 
tions, that  is  not  worthy  of  practical  consideration.  There 
are  only  three  modes  of  travelling — 1,  along  the  earth  ; 
2,  through  the  water ; 3,  through  the  air.  With  those 
who  contemplate  the  possibility  of  transporting  an  ex- 
cursion train,  laden  with  1,000  passengers,  or  the  contents 
of  a heavy  goods  train — say  200  tons — even  from  London 
to  Birmingham,  or  Ijondon  to  Edinburgh,  under  all 
circumstances  of  wind  and  weather,  through  the  air,  I, 
for  one,  hardly  care  to  hold  discussion.  Inland  water 
carriage  has  already  been  superseded  for  most  descrip- 
tions of  traffic  by  railways.  And  the  only  means  of 
travelling  which  remains  to  us  is  in  some  way  along  the 
earth.  It  hardly  seems  likely  that  we  shall  discover  better 
materials  than  iron  and  steel  for  rails,  and  it  is  still  less 
likely  that  rails  will  go  out  of  fashion  for  wheels  to  travel 
over.  The  prophecy  that  “ men  should  run  to  and  fro,  and 
knowledge  should  be  increased,”  appears  to  be  now  in  suf- 
ficient course  of  fulfilment ; and  I think  we  may  fairly 
conclude  that  railways  are  the  latest  improvement  in 
locomotion  that  this  earth  is  likely  to  see  during  the  re- 
maining term  of  its  existence,  and  reject  as-  impractical 
the  proposition  that  railways  are  destined  to  be  super- 
seded by  other  means  of  locomotion,  and  that  it  is  unde- 
sirable, for  that  reason,  that  a State  should  acquire  control 
over  them.  The  other  difficulties  which  are,  or  are  sup- 
posed to  be,  in  the  way  of  State  control,  I shall  pass 
over  lightly,  not  to  take  up  too  much  of  your  time 
on  this  occasion.  They  involve  questions  of  cost, 
of  patronage,  of  the  labour  market  and  strikes,  and  of 
political  pressure  from  different  localities.  As  regards 
the  cost,  it  has  no  doubt  been  much  exaggerated.  But 
railwaj'  purchase  is  perhaps  an  unfortunate  expression, 
and  railway  control  by  the  State  a better  one.  The 
purchase  need  not  be  more  than  a guarantee  of  dividend 
and  interest,  and  the  fairer  way  to  look  at  the  question 
of  cost,  is,  perhaps,  to  compare  the  estimated  amount  of 
the  guarantee  with  the  estimated  amount  of  net 
earnings.  The  number  of  railway  employes  has  also  been 
exaggerated.  It  is  difficult  to  ascertain  it  precisely,  but 
the  companies  returned  in  1869,  for  9,796  miles  and 
£2.5,743,502  of  gross  receipts,  116,270  employes.  The 
proportionate  mileage  increase  to  the  end  of  1871  would 
give  182,499,  and  the  proportionate  increase  in  receipts 
would  give,  to  the  same  elate,  220,823.  There  cannot, 
probably,  be  more  than  250,000  at  the  present  time ; 
and  this  only  a small  proportion  of  the  total  number  of 
employes  now  in  the  service  of  the  State,  including  the 
army,  navy,  police,  constabulary,  civil  service,  &c.  In 
the  Post-office  alone  the  number  directly  employed  is 
upwards  of  40,000.  The  comparison  between  the 
employes  of  companies  and  those  of  the  Government  in 
a similar  service  is  hardly  worth  making,  though  it 
[l  has  been  receiving  some  warm  attention.  As  regards 
railway  work,  the  same  officers  and  servants  would 
i do  the  same  work  for  probably  the  same  salary,  and 
I;  wear,  no  doubt,  much  the  same  uniform.  The  only 
I difference  being  the  initials  on  their  cap,  it  is  difficuit 
to  see  whj'  they  should  be  more  or  less  efficient.  'I'heir 
I interest,  in  the  same  way,  would  lie  in  the  way  of  pleasing 
their  superiors,  with  a view  to  increased  pay  and  promo- 
tion as  early  as  circumstances  would  permit.  Strikes 
are,  as  a fact,  less  difficult  to  deal  with  in  the 
Government  than  in  any  other  service,  and  especially 
when  there  are  pensions  to  be  obtained  by  remaining, 

. forfeited  by  sacrificing  employment.  Why 
political  pressure  should  be  of  more  avail  in  obtaining 


railway  than  other  advantages  has  never  been  explained. 
But,  lastly,  I come  to  the  remedy  which  may 
reasonably  be  expected,  and  which  might  practically 
be  applied.  If  State  control  be,  as  would  appear 
only  too  plainly,  sooner  or  later,  inevitable,  what 
form  should  it  assume,  how  far  should  it  extend,  in 
what  way  should  it  be  introduced,  and  when  should 
it  commence  ? On  these  questions,  them  are  two 
main  propositions  before  us.  1.  Mr.  Galt  winds  up  his 
valuable  paper  by  quoting  a question  by  Mr.  Gladstone, 
and  an  answer  by  Mr.  Glyn,  then  chairman  of  the 
London  and  North-Western  Railway,  before  the  com- 
mittee of  1844,  to  the  effect  that  there  was  nothing  to 
prevent  the  Government  from  making  railways  to  com- 
pete with  the  railways  of  companies,  and  to  the  further 
effect  that  he  (Mr.  Glyn)  would  much  rather  see  a com- 
peting line  in  the  hands  of  the  Government  than  in  the 
hands  of  a company.  And  Mr.  Galt  advocates  the  con- 
struction by  the  State  of  new  lines  to  compete  with  the 
old  ones,  by  way  of  reducing  to  a reasonable  figure  the 
demand  fur  consequential  profits,  which  have  by  some 
speakers  and  writers  been  so  exorbitantly  stated.  2.  Mr. 
F.  Hill,  in  his  able  speech,  setting  forth  his  own  views 
and  those  of  his  distinguished  brother,  proposes  that  the 
State,  having  first  acquired  the  control  of  the  railway 
system,  should  proceed  to  let  it  out  for  workir  g to  con- 
tractors. Mr.  Hill  proposes  that  the  contractors  should 
engage  to  pay'  to  the  proprietors  of  the  shares  and  securi- 
ties of  the  railways  the  sum  guaranteed  by  the  State, 
and  should,  subject  to  that  condition,  compete  with  one 
1 another,  those  who  would  undertake  to  work  on 
the  lowest  tariff,  and  generally'  on  the  most  ad- 
I vantageous  terms,  obtaining  the  contract.  These 
propositions  deserve,  both  of  them,  serious  consider- 
atiiin,  but  both  involve  considerable  diffirulties.  It 
I will  probably  be  a long  time  before  a serious  pro- 
position will  be  made  to  Parliament  by  any  Govern- 
ment for  the  construction,  by  the  State,  of  a new  line 
from  London  to  Liverpool,  or  between  any  other  great 
centres  of  traffic,  to  compete  with  existing  lines  ; and 
when  such  a proposiliun  is  made  to  Parliament  there 
will  he,  at  least,  a possibility  of  its  being  rejected. 

' The  leasing  of  State  lines  to  contractors  on  a very 
large  scale  would  also  involve  very  difficult  questions, 
and  do  away,  to  a great  extent,  with  the  advantages  of 
I State  control  to  be  first,  by  the  means  of  a guarantee  of 
dividend  and  interest,  aequired.  Mr.  Hill  would  require, 
it  is  true,  ‘‘proper  secuiity  for  keeping  up  the  plant  in 
good  order,  providing  against  accidents,  and  so  on.” 
But  these  conditions,  which  seem  to  be  so  simple  when 
thus  stated,  would  be  beset  with  innumerable  difficulties 
and  disailvantuges  in  practice.  The  permanent  way, 
the  works,  the  engines,  the  carriages,  waggons,  and 
vehicles  of  various  descriptions  used  on  railway's,  are  all 
objects  which  may  be  kept  more  or  less  in  a state  of 
efficiency'.  There  may  be  thousands,  nay,  hundreds  of 
thou.sands  of  pounds,  of  difference  in  their  value,  over  a 
series  of  year.s,  in  a great  railway  system,  according  to 
whether  they  have  during  these  years  been  kept  up  or 
run  down.  It  would  be  a matter  of  enormous  ditfii  ulty 
to  obtain  a fair  valuation  of  them  when  handed  over  to 
the  working  contractors  at  the  commencement  of  their 
lease,  as  compared  with  their  valuation  when  taken  over 
by  the  State  at  the  termination  of  the  lease.  And, 
not  only  so,  but  the  advantages  of  State  control 
would,  in  a great  measure,  be  done  away  with. 
The  reduction  of  rates  and  fares  to  a minimum  consis- 
tently with  undue  risk  and  fair  working  profit  to  pay 
guaranteed  interest,  must  necessarily  bean  experimental 
process,  extending  over  a long  series  of  years.  Every 
such  experiment  in  any  district  would  interfere  with  the 
profits  of  the  contractors.  Every  question  of  additional 
accommodation  of  extra  trains,  of  alterations  of  speed,  or 
of  further  facilities  would  be  an  interference  with  their 
profits;  and  the  difficulties  of  settlementin  regard  to  such 
cases,  involving  constant  references  to  arbitration,  would 
be  practically  insurmountable,  and  would  also  be  a great 
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bartothf‘impro'^pm«nt,s  which  might  otherwise  be  effected. 
And,  further,  the  country  would  again  be  divided  into  dis- 
tricts. e ich  of  which  would  he  in  the  hands  of  a leasing  con- 
tractor or  comp  my.  Eai-h  leasing  contractor  would  be 
working  for  liis  own  interest,  and  not  for  the  common 
good.  'I’he  jntling  stock  would  be  distributed  in  the 
hands  of  different,  contractors,  and  would  not  be  avail- 
able fir  nniveisil  einp'oyment.  And,  in  fine,  the  ulti- 
mate result  wool  I be  n wor-e  state  of  things  than  if  by 
combination  all  the  railways  came  at  last  to  be  worked 
by  three  or  four,  or  even  one,  large  joint-stock  compan3'. 
The.se  two  proiH'sition.s  beinc-,  then,  the  former  very  un- 
likeiy  of  accom(  lishmenf.  and  the  latter  very  undesirable 
to  atternpf,  there  is  a thiril  proposition  which  I would 
venture  to  biing  under  yonr  notice  as  being  also  worthy 
of  consideration.  Even  if  the  conclusion  were  at  any  time 
arrived  at  th't  it  was  desirable  for  the  State  to 
acquire  control  of  the  rdlway  system,  there  seems 
no  good  reason  win-  such  a process  should  be  carried 
out  suddenly,  hut  every  reason  why  it  should  be  done 
gradrtall  v and  tentatively.  Whatever  risk  might  he  in- 
curred in  taking  over  the  whole  railway  system  at  once, 
very  mu -h  less  could  nci-rue  from  an  experiment  upon 
one  system  ; an  I it  is  easy  to  imagine  man3'  advantages 
which  II  ieht  he  ohtaii.ed  if  the  State  were  to  guarantee 
a rate  of  interest  to  he  agreed  upon  to  the  proprietors  of 
owe  railway  eoin|)any.  and  to  acquire  the  control  of  its 
railway.  Every  desirable  experiment  might  be  tried  as 
to  additional  frcilities,  as  to  reductions  of  rates  and  fares, 
and  as  to  further  aeeominoilation.  The  State  railway 
managed  in  the  int  rests  of  the  public  would  have  all 
e}’es  upon  it.  and  its  managers  would  do  their  best,  so 
as  to  Compare  a.s  favonrably  as  they  could  with  the 
management  of  other  rail  waysh}'  companies.  Experience 
would  he  obtained,  an  I evidence  would  be  furnished,  as 
to  vvhetlier  it  would  be  desir’able  to  extend  the  principle 
of  Sr  te  control  at  a later  liate.  An  opportunity  would 
be  afforded  of  iriving  instruction  to  a certain  number 
of  offieers  and  soldier  s,  whii'h  is  SO  much  needed,  and  of 
the  formation  of  a rail  way  corps,  which  the  War  De- 
partment have  not  apoareiitly  seen  their  way  as  yet  to 
accoiriidish  hut  of  whiidi  we  might  feel  the  want  most 
seriously  in  a future  vv  tr.  I would,  therefore,  venture 
tosuggist  to  Mr.  G-aU  the  propriety' of  amending  his 
proposition  for  the.  S'ate  to  construct  a new  railway, 
and  of  suhsiitiiiing  for  it  the  project  of  acquiring 
the  control  of  an  oM  one  The  former  was  perhaps 
mote  appropriate  in  1841;  the  latter  would  appear 
to  he,  at  the  pre.sent  time,  the  more  prudent,  the 
more  feasible,  'md  the  wiser  course  for  discussion 
and  consideration.  The  object  of  such  an  experi- 
ment woiilii  be  to  give,  under  the  circumstances  of 
this  country,  the  greatest  possible  impetus  to  rail- 
wa}'  eiii|doyment  and  railway  utility,  with  a view 
to  the  pnhlio  intere.st,  whilst  the  object  of  compan5' 
management  is,  nr  ought  naturally  and  properl3'  to  be, 
to  obtain  a maximum  of  net  profit  for  shareholders. 

Mr.  David  Ker  st.ateil  that  he  was  the  author  of  the 
paper  on  this  suljeot  which  appeared  in  the  Journal 
of  the  So'  iel,  for  Anrll  24th,  and  that  he  had  been  for 
thelistthiee  ems  d voiaiting  the  purchase  of  rail  ways  b}' 
the  State,  H.'  h I'l  ilone  thi.s  by  correspondence,  addressed 
to  members  of  both  Mons.  s of  Parliament;  andLordDerhy 
in  a note,  acknowb  liging  his  communication,  and  written 
before  Mr.  Galt’s  papi  r was  read,  concluded  by  saying: 
— The  diffiiailties  whu'h  occur  to  me  are  not  those 
which  you  have  noted.”  The  summing  up  by 
Lord  Derby  of  the  first  ilay’s  discussion  probably  con- 
tainer!, thereforr',  the  diffi -ulties  which  pressed  upon 
his  lord.shi|i’s  n.in  1,  and  these  he  would  now  shortly 
deal  with,  first  remarking,  however,  that  he  did  not  con- 
sider the  Earl  of  Derliy  as  an  opponent  of  State  pur- 
chase. for,  probably,  if  his  objections  were  removed,  he 
would  be  in  its  favour.  His  lordship  first  said  — 
“ Wa.s  it  wise  to  make  the  State  responsible  for  600  or 
800  millions  of  debt?”  Rrit  it  had  been  clearly  proved 
that  the  transaction  would  be  the  conveyance,  not  of  a 


debt,  but  of  positive  possessions  in  land,  buildings,  and 
tangible  property  of  increasing  value.  Then,  with  re- 
gard to  railways  being  superseded,  and  locomotive  power 
being  adopted  to  common  roads,  though  it  might  seem 
a hold  thing  to  say,  he  ventured  to  assert  this  was  im- 
possible. How  could  the  enormous  mineral  and  com- 
mercial traffic  of  the  country  he  carried  on  by  road- 
steam-engines,  limited  to  a speed  of  six  or  eight 
miles  an  hour,  leaving  on  one  side  the  question 
of  passengers?  Collisions  would  be  the  rule  instead 
of  the  exception,  and  the  blocks  would  he  innumerable. 
There  must  be  a guiding  rail,  to  keep  the  up  and 
down  traffic  separate,  and  why  should  not  the  present 
railroads  he  made  use  of  ? Every  improvement,  then, 
would  tend  to  the  advantage  of  the  Government  which 
possessed  the  rails.  Aerial  navigation  he  dismissed  as 
too  ridiculous  for  serious  consideration,  at  any  rate, 
for  goods  traffic.  No  doubt  improvements  might  he 
made  in  the  means  of  locomotion,  as,  for  instance,  by 
the  use  of  compressed  air  instead  of  steam,  and  this  he 
apprehended  would  some  day  he  adopted,  to  the  great 
saving  of  fuel ; hut  in  such  a case  the  State  would  be  not 
a loser,  hut  a gainer,  b3'  the  improvement.  Mr.  Bram- 
well  had  said  that  the  inventive  powers  of  the  mechanic 
would  be  stopped,  and  a particular  form  of  locomotive 
laid  down  as  a pattern  never  to  be  deviated  from. 
Surely  this  must  be  said  in  joke,  when  it  was  remem- 
bered that  Government  had  adopted  numerous  inven- 
tions in  small-arms,  and  even  advertised  for  more. 
The  same  with  ironclads,  big  guns,  and  forts.  As  to  the 
relations  between  the  State  and  labour,  he  did  not  appre- 
hend that  any  complications  would  arise  ; on  the  con- 
trar3',  the  Government  would  have  a great  advantage 
over  private  companies,  for  strikes  took  place  in  the 
latter  case  a hundred  times  to  one  in  the  former.  In  his 
former  paper  he  had  suggested  a plan  by  which  soldiers, 
after  a period  of  short  service,  would  be  employed  as 
porters  and  policemen  on  the  railways;  there  would 
thus  be  a large  reserve  army,  at  no  cost  to  the 
country  ; and  under  military  law  strikes  could  not 
take  place.  Then  his  lordship  referred  to  what  he 
conceived  would  be  a difficulty  arising  from  the 
exercise  of  local  patronage,  in  the  making  of  rail- 
way extensions ; hut  it  appeared  to  him  that  the  ex- 
tensions yet  remaining  to  he  made  were  so  insignificant, 
as  compared  with  the  fifteen  thousand  miles  already 
existing,  that  the  question  was  not  worth  considering. 
His  lordship  then  said,  in  conclusion,  that  he  had  always 
assumed  that  if  the  State  had  to  buy  railwa5's  it  must 
also  take  the  canals,  steamboats,  &c. ; hut  he  saw  no  ne- 
cessity of  the  kind.  The  argument  used  by  those  against 
amalgamations — and  the  State  purchase  was  only  amal- 
gamation on  a large  scale — was,  that  the  canals  must  he 
kept  separate  from  the  railways,  in  order  to  compete  with 
them.  In  the  same  wa5',  if  the  State  took  the  railways, 
they  must  compete  with  the  steamboats  and  canals. 
When  he  first  joined  the  Devon  railways,  in  1846,  third- 
class  trains  were  run  with  every  train,  so  that  the  Mid- 
land Company  were  not,  by  any  means,  the  originators 
of  the  idea.  Again,  when  he  went  to  Ireland,  in  18.52, 
as  manager  of  the  Waterford  and  Central  Ireland  Eail- 
way,  he  carried  passengers  from  Kilkenny  to  Thomas- 
town,  eleven  miles,  for  three-pence,  rates  which  were, 
no  doubt,  too  low  for  England  ; hut  he  found  trains 
were  empty,  and  by  lowering  the  fares  he  induced  the 
people  to  travel  instead  of  spending  their  money  in  the 
public-house.  What  merchant  would  send  out  his 
waggons  four  or  five  times  a da3',  with  a load  of  five 
hundred-weight  each  time,  when  they  could  ver}'  well 
c.arry  a ton  each  journey  ? A locomotive,  like 
a horse,  should  be  made  to  do  its  full  duty.  He 
did  not  propose  that  fares  should  be  lowered  to  such 
an  extent  as  only  to  cover  the  working  expenses, 
because  he  considered  that  would  be  unfair  to  the  very 
largo  class  of  persons,  including  children  and  many  mar- 
ried women  who  never  travelled  at  all.  It  would  he 
much  preferable  that  profits  should  be  made  which  would 
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go  in  reduction  of  taxation,  and  be  a benefit  to  all.  He 
bad  prepared  a plan  by  -whiob  all  the  fares  throughout 
the  kingdom  could  be  very  easily  arranged  on  a system 
of  mileage.  A person  could  go  to  a post-office  and  get  a 
ticket  for  10  miles,  ■which  he  could  use  at  any  time  or  in 
any  direction.  Carriages,  parcels,  dogs,  and  horses  could 
be  managed  in  the  same  way.  He  thought  it  would  be 
more  trouble  for  the  Government  to  lease  the  lines  than 
to  work  them  themselves ; the  latter  plan  would  be  much 
safer  for  the  public,  and  better  for  the  employes.  If 
anything  went  wrong  it  could  be  called  attention  to  in 
Parliament,  and  would  soon  be  set  right.  As  to  taking  the 
railways  gradually,  he  did  not  think  it  would  answer  at 
all,  because  of  the  disturbance  it  would  occasion  in  the 
value  of  the  shares  whilst  the  process  was  going  on. 
In  conclusion,  he  begged  to  refer  to  his  former  communi- 
cation to  the  Journal,  the  statements  in  which  he  had 
never  heard  controverted. 

Mr.  W.  J.  Gwynn  expressed  his  conviction  that  it  was 
absolutely  necessary,  in  the  interest  of  the  public,  that  the 
Government  should  take  possession  of  the  railways.  Any 
danger  of  loss  in  times  of  depression  could  easily  be 
guarded  against  b}^  forming  a reserve  in  times  of  pro- 
sperity ; and  he  did  not  apprehend  there  would  be  any 
financial  difficulties  in  the  way  of  making  the  purchase. 

Mr.  Grazebrooke  said  he  had  been  for  many  years  in- 
terested in  this  subject,  and  had  paid  great  attention  to 
it  from  a political  point  of  view.  The  first  of  all  benefits 
to  a nation  was  cheap  and  easy  communication.  The 
prosperity  of  the  present  day  was  well  known,  and  was 
often  attributed  to  free  trade,  but  it  was  really  attri- 
butable to  the  railroads,  steam -boats,  and  telegraphs, 
■which  contributed  so  much  to  the  growth  of  commerce 
and  increase  of  production.  He  was  always  anxious  to 
agree  with  Lord  Derby’s  conclusions,  knowing  the  ability 
of  that  nobleman,  but  on  the  present  question  it  seemed 
to  him  those  conclusions  were  altogether  erroneous.  He 
agreed  with  Capt.  Tyler  that  there  were  only  three  pos- 
sible modes  of  communication  ; but  he  could  not  agree 
with  him  that  railway  communication  had  reached  its 
ultimate  point  of  excellence,  or  that  the  present  system 
would  never  be  superseded.  Considering  the  growing  in- 
telligence and  constantly  increasing  scientific  knowledge 
of  the  present  dajq  he  saw  no  reason  to  doubt  that  the 
time  would  come  when  100  miles  an  hour  would  be  looked 
upon  as  slow  travelling.  By  .slightly  increasing  the 
width  of  gauge,  and  lowering  the  weights,  this  speed  could 
be  attained  with  safet}q  so  that  distance  would  be  much 
more  completely  annihilated.  Kailroads,  however,  would 
still  be  required,  and  he  must  take  exception  to  the  assump- 
tion of  Lord  Derby  that  if  they  were  superseded  the  loss 
ought  to  fall  on  individuals  and  not  on  the  community  in 
general.  Iftheywere^perseded.itwouldbeby  something 
more  advantageous  to  the  public,  and  consequently  the 
State  should  stand  the  loss  arising  from  such  super- 
session.  Whatever  means  of  travelling  were  adopted,  in 
all  probability  the  existing  railroads  would  be  available 
in  part  at  least.  It  was  a self-evident  axiom  that  the 
Government  ought  to  have  the  control  of  the  arteries  of 
communication,  the  railways,  canals,  and  navigable 
rivers,  because  these  means  of  communication  ought 
only'  to  be  used  for  the  common  weal,  and  not  for 
the  advantage  of  directors  or  shareholders,  however 
numerous.  There  was  only  one  real  solution  of  this 
question.  Although  it  might  be  delayed,  it  must  come 
at  last.  Day  after  day  the  process  of  amalgamation  was 
going  on  between  the  various  railways,  and  this  could 
only  result  in  the  ])ublic  being  more  and  more  at  their 
mercy,  in  the  rates  and  fares  being  raised,  and  in  the 
public  being  mulcted  for  the  benefit  of  the  shareholders. 
That  such  a condition  of  things  was  being  brought 
about  it  did  not  require  much  argument  to  prove, 
and  that  it  was  rapidly  approaching  was  self- 
evident.  Therefore  the  sooner  Government  took 
the^  matter  in  hand  the  better  it  would  bo  for  the 
nation.  He  quite  agreed  that  it  was  not  wise  to  give  too 


much  patronage  to  Government,  but  he  did  not  very 
well  see  how  it  could  be  used  for  political  purposes  in 
the  case  in  point,  being  so  widely  distributed.  There 
would  probably  be  a permanent  railway  board,  which 
might  be  elected  by  the  very  men  who  now  held  the 
railway  stock.  No  doubt  there  would  be  a responsible 
minister,  who  would  be  the  creature  of  party, 
but  he  would  only  be  the  ornamental  head  of 
the  department,  the  permanent  Board  having  the 
real  management.  No  doubt  there  were  advantages  and 
disadvantages  to  be  considered  in  such  an  important 
matter  as  this,  as  in  all  others,  but  there  were  very'  many 
evils  under  the  present  system  of  railway  management. 
For  instance,  if  a person  took  a return  ticket,  and  was 
not  able  to  return  so  soon  as  he  anticipated,  it  was  very 
unjust  that  the  company  should  make  him  pay  the  full 
amount  of  the  single  tare  without  allowing  for  the  extra 
half-fare  he  had  paid  for  his  return-ticket.  He  believed 
the  acme  of  railway  prosperity  would  never  be  reached 
until  railway  fares  were  immensely  reduced,  so  that  a 
workman  would  have  no  difficulty  in  going  40  or  50 
miles  for  a job.  But  these  facilities  would  never  be 
given  by  the  present  managers  of  railways,  who  con- 
sidered only  the  interests  of  the  shareholders.  Nor  could 
it  be  expected  ; for,  although  he  had  not  the  slightest 
doubt  that  in  the  end  such  a reduction  would  be  re- 
munerative, there  might  very  probably  be  a transition 
period  of  two  or  three  years,  during  which  the  dividends 
might  be  lessened.  Only  a Government  could  be  far- 
sighted enough  to  carry  out  such  an  important  change, 
knowing  that  it  could  afford  to  wait  until  the  return 
came  in  due  time.  The  same  principle  applied  to  exten- 
sions ; there  were  large  districts  in  Scotland  and  other 
parts  of  the  kingdom  which  might  ■noth  great  advantage 
be  opened  up  by'  railway's  to  civilisation,  but  which  could 
not  be  expected  at  first  to  yield  profitable  returns  on  the 
capital  expended. 

Mr.  Muir  said  the  proposition  before  the  meeting 
appeared  to  be  that  the  State  should  not  only  control 
but  work  the  railways,  and  the  majority  of  the  speakers 
seemed  in  favour  of  it.  He,  however,  took  a different 
view,  that  the  present  sy'stem,  which  had  arisen  from 
private  enterprise,  should  not  be  lightly  interfered 
with.  He  deprecated  handing  over  the  public  to  the 
control  of  a body  of  Government  officials,  whenever 
they  wanted  to  leave  home.  They  had  heard  of  the 
soldiers  being  porters,  but  if  they'  were  called  upon  for 
active  service  where  would  the  railways  be  ? At  the 
present  time  the  railways  were,  in  theory',  looked  upon 
as  highways,  and  anyone  might,  theoretically,  place  a 
locomotive  and  carriages  on  any  railway,  and  carry 
passengers.  The  difficulty',  however,  in  carrying  out 
any  such  idea  was  that,  though  railway  companies  were 
eonipellod  to  allow  the  use  of  their  lines,  they  were  not 
obliged  to  give  other  facilities,  such  as  booking  accom- 
modation, water,  and  coke.  The  theoretical  right, 
therefore,  had  not,  practically,  been  of  any  use.  His 
view  was  that  if  Government  interfered  in  the  matter  at 
all,  they'  should  only  do  so  to  the  extent  of  acquiring 
the  permanent  way's,  supplying  booking-clerks,  &c.,  and 
issuing  tickets  to  anyone  who  chose  to  place  trains  upon 
them.  The  trains,  of  course,  must  be  run  at  proper 
times,  and  on  payment  of  the  tolls,  which  would  be 
amply  secured  by  the  money'  paid  for  the  tickets.  The 
only  objection  he  had  ever  heard  made  to  this  plan  w'as 
that  the  trains  would  run  into  each  other,  but  he 
thought  this  was  just  the  way'  to  prevent  such  a thing. 
If  he  were  the  conductor  of  a tr.ain  leaving  Euston- 
square  at  ten  o’clock,  and  knew  that  one  be- 

longing to  another  proprietor  left  at  five  minutes 
after,  he  should  take  very  good  care  to  keep 

a-head,  knowing  he  would  be  answerable  in  damages  if 
he  occasioned  delay'.  It  appeared  to  him  that  the 
responsibility  of  each  train  proprietor  would  lead  to 
great  punctuality  and  safety,  especially  when  there  were 
I Government  officials  at  each  station  and  junction  check- 
ing them.  Something  very  much  akin  to  this  w'as  tried 
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for  atout  twenty  years  in  Pennsylvania,  the  trains  being 
run  over  the  lines  by  different  proprietors  at  different 
times.  By  this  means  they  would  secure  the  advan- 
tages both  of  government  control  and  of  private  com- 
petition, and  the  latter  was  a point,  in  his  view,  of 
very  great  importance.  For  instance,  the  railways 
charged  three  shillings  for  the  smallest  parcel  from 
Glasgow  to  London,  hut  the  Globe  Parcel  Express,  a 
private  carrying  company,  wcmld  perform  the  same 
service  quite  as  expeditiously  for  one-third  of  the  sum. 
Thus  private  enti  rprise  beat  the  railways  in  the  convey- 
ance of  goods,  and  he  did  not  see  why  the  same  principle 
should  not  be  applied  to  passengers. 

Mr.  Campbell  Johnson  thoufjht  the  argument  ad- 
duced by  the  Earl  of  Derby'  had  been  pretty  well 
disposed  of,  but  one  or  two  points  mi^ht  bear  to  be 
touched  upon  once  more.  His  lordship  asked  what 
would  have  happened  if  the  Government  had  purchased 
all  the  canals  and  coaching  businesses  of  the  country  ? 
But  the  fact  was  there  was  no  reason  whatever  why  the 
Government  should  go  out  of  its  way  to  interfere  with 
commercial  transactions  of  that  sort.  The  railway’s 
were  now  the  highways  of  the  country,  which  the  canals 
were  not,  and  that  was  why  the  State  ought  to  have 
the  control  of  them.  Then  a fear  was  expressed  as  to 
the  result,  if  railways  were  superseded  by  some  new  in- 
vention ; but  he  apprehended  me  ins  would  be  taken,  by 
the  establishment  of  a sinking  fund,  to  provide  against 
any  contingency  of  that  sort.  How  could  he  agree 
with  the  proposition  that  if  there  were  any  loss  from 
such  a course  it  ought  to  fall  on  individuals  ? It  appeared 
to  him  that  in  a free  country  the  Government  and  the 
people  were  thesime — the  welfare  of  the  one  was  the  welfare 
of  the  other — and  saying  that  it  was  better  for  individuals 
to  suffer  than  the  State,  seemed  to  him  drawing  an  impos- 
sible distinction.  Thiserror  unfortunately’  was  constantly 
arising,  and  lax  .at  the  root  of  what  was  often  said  about 
the  antagonism  between  labour  and  capital,  or  accumu- 
lated labour.  He  was,  however,  astonished  to  hear  Lord 
Derby  give  his  support  to  such  a confusion  of  thought. 
Some  persons  sdd  it  would  he  better  for  Government  to 
control  than  to  possess  the  railxvays  ; but  it  must  be 
remembered  that,  beyond  a certain  extent,  the  more 
Government  interfered  the  more  they  diminished  the 
responsibility  of  the  joint-stock  companies,  and  if  any 
accident  or  catastrophe  should  ha[ipen,  the  latter  would 
he  very  apt  to  disclaim  the  rcsponsibilitv,  and  say 
that  the  action  of  Government  hid  taken  the  control 
out  of  their  hands.  He  thought  the  Government 
should  tike  the  whole  matter  into  their  hands 
at  once,  and  not  little  by  little,  because  of  the  dis- 
turbing influence  it  would  have  upon  the  money 
market,  which  might  lead  to  something  like  mtional 
ruin.  There  was  always  a great  reluctance  on  the  part 
of  the  mother  country  to  follow  the  ex  imple  of  the  colo- 
nies, probably  under  the  idea  that  it  xvould  be  derogatory 
to  her  dignity  ; but  the  experience  of  India,  the  Cape  of 
Good  Hope,  Australia,  and  other  colonies,  showed  the 
advantage  of  the  State  acquiring  the  posses-sion  of  rail- 
ways. The  case  of  Ceylon,  however,  was  particularly 
instructive  ; a company  had  begun  to  make  the  railway, 
hut,  fearing  they  were  going  to  be  ruined,  gave  it  up  ; 
the  Government  then  took  it  up  and  finished  it,  it  being 
supposed  that  it  would  pay  for  itself  in  about  14  years 
The  experience  of  a few  years,  however,  had  now  shown 
that  it  would  repay  its  cost  in  a much  less  period. 

Mr.  Lansdown  remarked  that  no  one  could  wish  the 
State  to  t ake  possession  of  the  railways  unless  the  public 
would  gain  something  by  it,  and  the  question  was  what 
would  the  gain  be  ? The  public  wanted  cheap  fares  and 
uniform  treatment,  neither  of  which  they  enjoyed  at  the 
present  time.  Mr.  Galt  had  been  twitted  with  not  bring- 
ing forward  an  overwhelming  case  in  favour  of  the  pur- 
chase, hut  he  apprehended  the  difficulty  would  he  to  find 
anyone  who  was  satisfied  with  the  present  system  ; and  if 
cheap  fares  could  not  be  secured  in  any  other  way,  then, 


undoubtedly, it  would  he  advantageous  for  thegovernment 
to  purchase  the  railways.  The  present  managers  said  it 
was  impossible  to  concede  cheaper  fares,  but  it  had  been 
calculated  that  about  35  tons  of  dead  weight  were  carried 
for  every  ton  of  paying  weight,  and  if  that  proportion 
could  be  reduced  to  3 to  1,  it  was  evident  that  the 
fares  could  be  reduced  to  one-tenth  their  present 
amount,  with  the  present  locomotive  power  and  roll- 
ing-stock. The  railway  companies  would  not  do  this, 
because  it  paid  them  better  to  carry  one  person  for 
ten  shillings  than  ten  persons  for  one  shilling.^  The 
public,  on  the  other  hand,  would  much  prefer  to  travel 
ten  times  for  Is.  instead  of  once  for  lOs.  On  this 
ground  he  hoped  that  this  discussion  would  lead  to  some 
practical  result,  and  that  a committee  would  he  obtained 
to  go  into  the  question,  and  see  whether  something  could 
not  be  done.  It  had  been  suggested  that  amalgamation 
would  lead  to  a reduction  of  25  per  cent,  in  cost,  but  that 
would  not  result  in  a reduction  of  more  than  five  per 
cent,  in  fares,  and  therefore  that,  by  itself,  would  not 
answer  the  expectations  of  the  public  of  what  could 
really  he  obtained  by  uniformity  of  management. 
B lilway  managers  received  large  salaries,  and  no  doubt 
earned  them,  for  thej’  were  a very  able  body  of  men,  but 
their  energies  were  not  directed  to  the  benefit  of  the 
public — not  being  the  public  servants  ; their  interest,  in 
fact,  was  to  get  as  much  as  possible  out  of  the  pockets  of 
the  public  and  to  give  as  little  as  possible  in  return.  As 
regarded  the  mode  of  purchase,  he  saw  no  reason  why  it 
should  not  he  gradual,  in  the  same  way  as  amalgamation 
had  proceeded  amongst  the  railway  companies,  and  if 
the  Kailway  Board  were  established,  with  powers  of 
arbitration,  he  did  not  think  there  would  be  any  great 
difficulty  in  arriving  at  a fair  basis  of  exchange — not  a 
uniform  basis,  of  course,  because  it  would  not  do  to  give 
the  same  for  a company  with  depreciated  stock  and 
plant,  as  for  one  in  which  it  was  all  new,  or  hud  been 
kept  up  to  the  highest  standard  of  efficiency.  He 
did  not  apprehend  that  the  gradual  system  of  transfer 
would  of  nece.ssity  lead  to  stock-jotibirig,  or  at  any  rate 
such  a thing  might  be  prevented  byrefusing  to  recognise 
any  factitious  value  in  the  stock  of  railway  companies 
not  representing  a real  improvement  in  the  property. 

Mr.  Bourne  said  he  had  been  anxious  to  say  a few 
words  on  the  comparative  merits  and  demerits  of  Govern- 
ment management,  for  on  this  the  whole  question  must 
turn;  but  being  unable  to  do  so  at  that  late  hour,  he  would 
communicate  his  views  to  the  Journal  in  writing. 

Mr.  Campin  thought  that,  as  an  abstract  question,  all 
must  agree  that  the  railways,  which  were  now  the  main 
high  roads  of  the  country,  ought,  in  some  way  or  another, 
to  be  under  the  management  of  the  State ; still  there 
were  many  practical  difficulties  which  would  have  to  he 
seriously  considered.  He  had  enjoj’ed  consideratile 
opportunities  of  learning  the  views  of  the  representative 
working  men  on  this  question,  and,  generally  speaking, 
he  believed  they  were  in  fivour  of  the  nationalisation 
of  the  railways,  but  then  they  were  also  in  favour 
of  the  nationalisation  of  the  land,  so  that  they 
were  perfect!}'  consistent.  Some,  however,  regarded 
the  nationalisation  of  railways  with  a certain  iunount 
of  distrust,  fearing  they  might  be  used  for  political  pur- 
poses, by  the  coercion  of  employes — not  so  much  the 
clerks  and  higher  class  of  sei'vaiits  as  the  porter.s,  plate- 
layers, and  workmen,  in  whose  case  it  was  considered 
this  kind  of  abuse  was  more  likely  to  be  exercised.  It 
must  be  borne  in  mind  that  this  scheme,  if  carried  out, 
would  put  the  railwaysin  the  handsof  a Government  such 
as  at  present  existed,  not  of  some  Utopian  perfect  Govern- 
ment, which  would  spring  up  immediately  such  a change 
was  decided  upon ; and  Government  action  was  not 
always  the  most  pleasant  to  ordinary  people.  Those  who 
had  had  any  tiling  to  do  with  the  Stamp-office,  or  any 
other  department,  would  know  that  there  was  a great 
deal  of  routine,  and  what  was  called  red-tapeiam,  con- 
nected with  it,  which  was  not  very  pleasant  to  those  who 
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CHni6  in  contnct  ’with  it.  T.wo  points,  in  particular, 
■would  have  to  be  considered  which  had  not  yet  been 
alluded  to.  One  was  the  question  of  responsibility  for 
accidents,  the  ordinary  rule  being  that  the  Crown  paid 
coiniiciisatiun  to  nobody  ; and  tbe  other  was, how  would 
the  State  deal  with  inventors  ? No  railway  system  could 
he  expect,  d to  work  well,  uidess  encouragement  were 
given  to  inei  h ,nical  improvements  ; but  every  one  knew 
tbe  way  in  which  Government  treated  inventors,  and_  it 
ha,l  even  been  said  the  Government  claimed,  and  in- 
tended in  fnture,  to  ex,‘rcisethe  right  of  using  inventions 
without  recompensing  the  inventors.  If  such  a system 
were  adc)pted,  he  net-d  hai'dly  say  it  would  not  tend  to 
the  improvement  of  railways  under  Government  manage- 
ment. 

Mr.  Galt,  in  reply,  said ; — The  paper  I read  on  the 
purchase  of  the  railways  by  the  State,  which  has 
h,  en  the  subject  ol  discus-ion  at  four  meetings  of  the 
Society,  was  necessarily  of  a very  discursive  nature,  and 
to  do  anything  lik,-  justice  to  the  subject  I had  to  travel 
ovei-  a great  deal  of  ground.  That  the  question  at  issue 
might  be  fully  understood,  it  was  necessary  to  give  a 
sketch  of  the  sever  ,!  phases  of  our  railway  legislation,  to 
notice  in  some  det.il  the  manifold  grievances  which  the 
working  of  our  railway  sistem  indicted  upon  the  public. 


nager  of  the  North  British  Company,  given  before  the 
joint  committee,  from  which  an  opinion  might  be  formed 
of  the  task  this  Board  has  before  them,  and  the 
probability  of  their  being  able  to  accomplish  it  in 
opposition  to  the  owning  companies.  The  North 
British  had  running  powers  over  the  Caledonian  line, 
and  Mr.  Maepherson  thus  describes  the  “facilities” 
afforded  by  that  company  in  the  exercise  of  their  rights: — 
“ They  ran  their  trains  in  front  of  the  North  British 
and  fixed  the  time  for  starting  their  own  trains  from 
the  same  places  and  the  same  hours,  with  the  North 
British  trains.  They  detained  North  British  trains 
upon  the  ground  of  testing  the  carriage  wheels,  and  on 
other  unreasonable  pretexts,  in  order  to  give  precedence 
to  their  own  competing  trains.  They  refused  to  recog- 
nise North  British  tickets,  and  forced  passengers  to 
leave  carriages  going  by  the  North  British  route  into 
carriages  going  by  their  own  route.  When  North 
British  trains  arrived  at  Perth,  with  passengers  for  the 
Dundee  railway,  or  for  the  line  leading  to  Aberdeen  and 
the  north,  the  corresponding  trains  for  Dundee  and 
Aberdeen  were  then  started  for  Perth  without  North 
British  passengers,  although  the  North  British  trains 
had  reached  or  were  within  the  precincts  of  the  station, 
i They  refused  the  statutory  accommodation  for  North 


and  to  discuss  at  a greater  or  less  length  the  principal  j British  clerks  and  agents  at  the  stations  on  the  said 

aments  in  favour  of  and  against  the  project  of  pur-  ! railway.  They  refused  to  recognise  the  North  British 

’ ^ ’ 


chas,^  Thus,  by  the  introduction  of  so  many  collateral  to  issue ^ season^ _ or  contract  tickets  t, 

subjects,  the  principal  facts  and  arguments  brought  for- 
wani  in  support  of  State  pun'hase  have  been,  to  a great 
ex'ent,  tv  ,ded  in  th,,  course  of  discussion,  by  those  gen- 
tlemen who  spoke  in  opposition  to  the  measure.  Might 
1 he  per,iiitted,  then,  briefly,  pa.ssing  over  all  other 
matters,  to  re-state  my  arguments  and  reply  to  the  ob- 
je(ai,.ns  1,1  them  so  far  as  they  have  been  urged?  First, 


passengers.  They  raised  fictitious  claims  at  their 
stations  against  North  British  passengers  for  excess 
fares.  In  winter  they  would  not  allow  foot-pans  to 
North  British  passengers,  while  they  provided  them  for 
their  own.  They  refused  to  insert  the  times  of  arrival 
I and  departure  in  their  time-tables,  as  required  by  the 
' Amalgamation  Acts.  Instead  of  delivering  parcels  from 


I’contcnl  that,  in  the  wor  ls'of  M.  R,)zier,  the  Belgian  the  North— addressed  to  places  in  England  and  else- 


Prime  Minister,  in  1834—“  Whoi-ver  h,dds  the  railways 
hoMs  a m mopidy,  anil,  ther,-f,ire,  the  principle  of  com- 
]ietiti,,n  cannot  appl\  .”  'I'he  British  public,  as  we  all 
know,  determined  wh,-n  railways  were  introduced  inEng- 
1 md  Uiat  om  la  tition  shouM  apply,  and  that  there  should 
be  as  fie  - tralfli-.  on  railways  as  on  or-linary  roads.  Well, 
we  know  how  the  conqjanies  laughed  at  that  remarkable 
project.  Then  followeil  competing  lines.  The  companies 


where,  or  beyond  the  North  British  system — to  the 
North  British  Company,  at  Perth,  they  carried  them 
over  the  West  Coast  route.  They  declined  to  carry  on 
through  carriages  belonging  to  the  North  British  Com- 
pany from  Perth  northwards.  These  are  all  findings  of 
the  standing  arbitrator  wdth  reference  to  passenger 
traffic.  As  regards  the  goods  traffic  the  arbitrator 
found  that  the  Caledonian  Company  opened  the  North 


for  a short  time  disconcerted,  but  they  soon  turned  i British  Company  s letters  and  invoices  at  stations,  and 


the  tables  <m  the  British  public,  and  made  them  pay 
pretty  dearly'  by  vex  itious,  ex,nbitant  and  differential 
iMtes  ami  charges  for  the  useless  expenses  they  had  been 
put  to.  TTiider  these  unf  vourahle  circumstances,  another 
change  took  place  in  the  British  min,l.  It  was  thought 
desirable  to  pass  a Bill  giving  government,  with  the 
assHiit  of  the  Legi-lature,  power  to  purchase  the 
railway's  tw.  nty'-oue  years  after  date  if  the  Legislature 
sh'iuld  so  desire  it,  and  the  Bill  was  accordingly 
passe, I.  But  in  passing  through  Parliament  it  was 
so  manipulate,!  by  the  companies’  representatives, 
that  the  only  intelligible  part  of  the  Bill  was  a clause 
under  which  the  companies  claim,  in  the  event  of 
purrhas,',  “consequential  profits”  to  the  amount  of 
£4IHi,oUU,flOO,  beyonil  the  present  value  of  the  railways. 
This  was  the  Act  of  1844,  of  which  we  had  heard  so 
much.  After  this  Act  was  passed,  it  was  thought  ad- 
vis-able  to  conciliate  the  companies,  by  allowing  them  to 
amalgamate,  and  this  they  had  done  at  such  a rate  that 
if  the  L -gislature  hail  not  taken  fright  and  stopped 
ihun,  they  would  hy  this  time  have  divided  Great 
Biitain  into  four  or  five  sections,  and  become 
supreme  masters  of  ihe  whole  traffic  of  the  country'. 
The  Legislature  however,  thought  there  was  one 
way'  left  to  establish  something  approaching  to  free 
trale  in  our  railway  system,  and  in  the  present  session 
of  Parliament  an  Act  has  been  passed  for  co;npelling 
hostile  companies  to  aff,)rd  due  facilities  to  other 
companies  by  giving  them  running  powers  over 
their  lines,  and  a boanl  has  been  constituted  to 
carry  this  object  into  eff.-ct.  I will  read  an  extract 
from  the  evidence  of  Mr.  Maepherson,  the  goods  ma- 


niade  use  of  the  information  thus  acquired  to  secure 
delivery'  by  their  own  carting  agents,  and  to  canvass  the 
consignees  fur  their  return  traffic.  They  used  their 
own  forwarding  notes  for  North  British  traffic  coming 
into  Caledonian  stations,  and  so  secured  the  forwarding 
of  such  traffic  by  their  own  and  the  London  and  North 
Western  routes.  They  took  possession  of  North  British 
goods  traffic  arriving  at  the  stations  on.  their  railways, 
and  delaymd  its  delivery  so  as  to  give  precedence  to  de- 
livery of  their  own,  in  consequence  of  which  traders 
using  North  British  lines  have  been  induced  to  use 
Caledonian  instead.  They  usurped  the  powers  and 
duties  of  North  British  agents  and  clerks  at  Caledonian 
stations,  and  so  manipulated  the  invoices  and  forward- 
ing notes  as  to  prevent  the  traffic  going  by  North  Bri- 
tish routes.  They  took  the  addresses  from  the  waggons 
loaded  with  North  British  traffic  and  re-addressed  the 
troffic  so  that  it  might  go  by  routes  most  profitable  to 
themselves.  They  insisted  on  settling  traders’  claims 
against  the  North  British  Company  for  damages  to  and 
delay  in  delivering  traffic,  and  so  created  dissatisfaction 
among  traders  using  the  North  British  route.  Those 
are  also  all  findin-S  of  the  standing  arbitrator,  and  the 
result  of  all  was  that  we  were  not  able  to  compete  for 
the  conveyance  of  traffic  under  facilities  of  equal  terms 
with  them.”  This  is  a very  fair  specimen  of  the  success 
that  has  attended  tne  determination  of  the  legislature 
to  apply  the  principles  of  free  trade  to  railway  traffic, 
and  by  giving  running  powers  to  rival  companies, 
thereby  promote  competition.  In  those  few  cases  where 
they  do  not  unite,  the  owning  company  has  such  advan- 
tages that  successful  competition  is  hoyieless.  It  could  not 
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be  denied  that  the  railway  companies  must  necessarily 
have  a monopoly  of  the  inland  traffic  of  the  country,  and 
all  that  is  now  attempted  is  to  mitigate  some  of  the  worst 
abuses  which  result  from  the  exercise  of  this  monopoly. 
We  have,  in  the  second  place,  to  consider  by  what  means 
the  State  could  interfere,  so  as  to  give  the  public  the  full 
benefit  which  cheap  and  rapid  means  of  communica- 
tion are  calculated  to  afford.  Now  a monopoly  is  not 
necessarily  an  evil — so  far  from  being  an  evil  it  may  be 
the  means  of  effecting  a great  good,  as,  for  instance,  in 
the  working  of  the  postal  system.  We  have,  in  regard 
to  the  Post-office,  a highly  centralised  system  of  manage- 
ment, extending  over  the  whole  of  the  kingdom  and 
connecting  the  most  distant  cities,  towns,  villages,  and 
districts  with  each  other  and  with  the  metropolis.  Would 
it  be  desirable  then  that  the  Post-office,  as  a national 
institution,  should  be  abolished,  and  that  the  duties  now 
performed  by  that  establishment  should  be  left  to  the 
operations  of  free-trade  and  competition,  as  we  find  it 
developed  in  the  working  of  our  railway  system  P The 
Post-office  has  the  monopoly  of  the  conveyance  of  our 
letters  on  one  system,  the  railway  companies  that  of  the 
convey'ance  of  our  persons  and  property  on  a system 
totally  opposite.  Which  is  the  better  of  the  two  ? If 
the  Government  monopoly  of  conveying  letters  was 
abolished,  we  would  have  no  difficulty  in  tracing  the 
course  of  the  future  post-office  companies  so  soon  as 
they  were  established.  They  would  act,  no  doubt,  as  all 
other  railway  or  trading  companies  act.  Each  company 
would  charge  whatever  rate  of  postage  paid  best.  We 
should,  no  doubt,  have  a hundred  different  companies 
battling  through  the  kingdom  for  business  ; they  would 
assert,  like  the  railway  companies,  their  “ territorial 
rights  they  would  repel  invasion,  they  would  not  sub- 
mit to  be  robbed  of  their  “postal  traffic,’’  they  would 
combine  against  each  other  and  the  public,  and  the 
postage  would  rise  or  fall  from  day  to  day,  as  they  might 
be  successful  or  otherwise  in  their  several  combinations 
or  arrangements.  The  cities  and  towns  would  be 
well  attended  to  at  the  charges  that  best  paid, 
and  the  villages  and  districts  which  would  not 
pay  would  be  deprived  of  all  postal  communication. 
There  would  be  no  control,  authorit}^  or  combined 
action  throughout  the  country,  till  the  companies  would 
find  it  to  their  advantage  to  amalgamate  their  several 
interests,  and  finally  by  successive  stages  become  one 
great  company,  having  in  their  hands  the  whole  postal 
traffic  of  the  country,  and  charging  what  they  thought 
proper  for  letters,  newspapers,  and  parcels.  Would  any 
one  in  this  country  wish  to  exchange  that  system  for 
that  of  the  present  Government  monopoly  ? If  not,  it  only 
proves  that  there  are  cases  in  which  a monopoly  can  be 
managed  by  a Government  greatly  to  the  benefit  of  the 
public  ; and  there  could  be  no  better  illustration  of  that 
principle  than  a comparison  of  the  system  which 
formerly'  existed  with  that  now  adopted  since  Sir 
Rowland  Hill’s  plan  of  reform  was  carried  out.  The 
conveyance  of  letters  at  that  time  was  conducted 
without  any  more  regard  to  the  general  interests 
than  was  necessary  to  extract  the  greatest  amount 
of  money  from  the  public.  In  this  respect  the  un- 
reformed post-office  was  not  a whit  behind  the  most 
obnoxious  of  its  compeers.  It  laid  on  the  most  exorbi- 
tant rates;  it  guarded  with  the  utmost  jealousy  any 
attempt  to  infringe  on  its  patent-right  to  carry  letters, 
and  prosecuted  with  the  utmost  rigour  trespassers  on  its 
domain.  Although  the  cost  of  conveying  a letter  from  one 
end  of  the  kingdom  to  the  other  did  not  amount  to  half  a 
farthing,  the  Post-office  charged  half-a-crown,  and  so  in 
proportion  for  lesser  distances.  All  this  was  abolished 
when  Sir  Rowland  Hill  had  the  system  changed,  and 
the  jiuhlic  benefit  made  the  primny  object,  and  cem- 
mercial  success  only  secondary.  In  the  paper  I read  I 
referred  to  my  evidence  given  before  the  Committee  of 
1844,  which  proved  the  enormous  reduction  that  could 
be  made  in  railway  fares  with  comparatively  slight  loss  ; 
and  I furnished  the  Committee  with  a tabular  form,  with 


an  exact  statement  of  the  loss  or  gain  to  each  company 
in  consequence  of  the  great  reductions  in  fares.  I 
will  give  a short  extract  from  my  evidence  in  which 
I referred  to  this  table.  On  that  occasion  I said, 

“ Now,  if  they  would  refer  to  these  railways  of  which  I 
gave  the  returns,  viz. : — Leeds  and  Selby,  Manchester 
and  Bolton,  Dundee  and  Newtyle,  Glasgow  and  Greenock, 
Glasgow  and  Gankirk,  Paisley  and  Renfrew,  London 
and  Greenwich,  London  and  Blackheatb,  no  matter 
to  what  extent  the  directors  had  reduced  their  fares 
— and  in  the  cases  I have  given  the  reductions  ranged 
from  thirty  to  seventy  per  cent. — there  was  not  a single 
company  in  all  those  cases  had  their  dividends  affected 
to  a greater  extent  than  per  cent,  per  annum.’’  I 
quoted  to  the  Committee,  in  confirmation  of  the  pro- 
bable gain  by  the  general  adoption  of  low  fares,  the 
report  of  the  board  of  directors  of  the  Glasgow  and 
Greenock  railway,  who  had  reduced  their  lowest  class 
fare  from  Is.  6d.  to  6d.,  the  distance  being  22^  miles. 
The  directors,  in  their  report  for  the  half-y'ear  ending 
the  30th  of  June,  1842.  say  : — “It  has  been  found  that 
the  increase  of  working  expenses  for  an  additional  num- 
ber of  passengers  is  scarcely  appreciable,  and  with  the 
present  number  of  trains  fifty  per  cent,  more  passengers 
might  be  carried  with  a very  trifling  increase  of  outlay. 
So  successful  has  the  operation  of  the  third-class  fares 
been  that  it  enables  the  directors  to  state  to  the  share- 
holders that  had  the  modifications  of  the  tax  been  ob- 
tained before  the  commencement  of  the  present  year, 
the  result  of  the  year’s  traffic  would  have  been  very 
different  from  that  which  they  now  lay  before  them. 
In  the  week  ending  the  21st  of  May,  before  the  reduc- 
tion took  place,  the  number  of  passengers  was  12,133 ; 
the  next  week  they  had  increased  to  17,332;  the  week 
after  that  to  19,621,  and  so  on,  increasing  till  the  period 
in  one  week  in  the  summer  there  was  33,887  carried, 
and  with  a very  trifling  outlay  fifty  thousand  might  be 
carried.’’  As  the  strength  of  a chain  is  tested  by  its 
weakest  link,  so  the  third-class  fare  must  to  a great 
extent  govern  first  and  second-class  fares,  reference  of 
course  being  had  to  greater  speed,  as  well  as  superior 
accommodation.  I stated  to  the  Royal  Commission 
in  1865,  that  I considered  the  following  scale  would  fully 
meet  the  wants  and  wishes  of  the  public  : — Express — 
First  class,  l^d.  ; second  class.  Id.  Ordinary  trains — 
First  class,  Ijd.  ; second  class,  |d.  ; third  class,  ^d. 
Goods  or  slow  trains  (once  a day)— First  class,  Jd. ; 
second  class,  Jd. ; third  class  ^d.  per  mile.  Exenrsion 
trains  about  half  the  present  fares.  These  reductions 
are  not  to  be  compared  with  those  made  in  the  Post- 
office,  but  the  circumstances  are  quite  different,  nor 
could  the  proportionate  increase  of  passengers  be  ex- 
pected to  be  anything  like  the  proportionate  increase  of 
letters.  Previous  to  1865,  the  Board  of  Trade,  in  their 
annual  returns,  gave  the  average  fares  charged  by  all 
the  railway  companies  in  the  kingdom,  and  anyone  who 
had  never  studied  the  subject  would  be  surprised  at  the 
wide  range  of  fares  adopted  by  the  several  companies. 
According  to  the  returns  for  1863,  the  lowest  fares 
charged  in  the  kingdom  was  on  the  North  and  South- 
Western  Company’s.  Their  charge  per  mile  for  the 
several  classes  was  i%d.,  /gd.,  and  r%d.,  which  for  100 
miles  would  amount  to  5s.,  4s.  2d.,  and  2s.  6d.  The 
highest  in  the  kingdom  was  the  Carmarthen  and  Cardigan 
Company.  They  charged  per  mile  3^d.,  2d  , and  Id.,  or 
taking  100  miles,  £1  9s.  2d.,  16s.  8d.,  and  8s.  4d., — the 
fares  of  one  company  having,  on  an  average,  more  than 
quadrupled  those  of  the  other.  In  the  work  I published 
in  1865,  I quoted  from  these  returns  the  fares  of  forty  of 
the  principal  companies  in  the  kingdom,  all  intermediate 
between  those  I have  noticed,  drawing  especial  attention 
to  the  fact  that  the  North  and  South-Western  Company, 
even  with  their  exceedingly  low  fares,  was  actually  paj'- 
ing  6 per  cent,  to  the  shareholders,  whilst  the  Carmarthen 
and  Cardigan  Company  did  not  pay  half  that  dividend, 
so  little  does  the  difference  in  fares  affect  the  dividends. 
It  would  be  almost  impossible  to  over-estimate  the  value 
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of  the  boon  that  -would  be  conferred  on  the  mercantile 
community,  and,  indeed,  on  the  public  generally,  by  the 
establishment  of  a low,  and,  to  some  extent,  uniform 
tariff  for  parcels  and  packages  throughout  the  kingdom. 
The  annual  charge  to  the  public  for  the  conveyance  of 
parcels  is  very  small  in  amount  compared  with  that  paid 
for  general  “merchandise,  and  does  not  probably  amount 
to  half  a million.  The  exact  sum,  however,  cannot 
be  ascertained,  as  it  is  mixed  up  with  receipts  for 
general  merchandise.  Great,  however,  as  the  difference 
is  between  the  two  sums,  I am  almost  inclined  to 
believe  that  a low  tariff'  for  parcels,  packages,  hampers, 
&c.,  throughout  the  kingdom,  would,  with  the  general 
ptiblic,  be  even  a more  popular  measure  than  a general 
reduction  in  the  charges  for  merchandise.  It  would 
come  more  home  to  each  household,  and  partake  more 
of  the  nature  of  an  abatement  in  what  might  be  called 
direct  taxation,  than  almost  any  other  reduction  of  a 
similar  nature  that  could  be  mentioned.  The  charges 
by  many  companies  are  exceedingly  high,  and  in  some 
cases  almost  prohibitory.  If  the  railways  were  in  the 
possession  of  the  State,  a uniform  tariff  for  parcels 
throughout  the  kingdom  would  probably  be  one  of  the 
first  measures  adopted ; say  for  a parcel  not  exceeding 
3 lbs.,  4d. ; 7 lbs.,  Gd. ; 10  lbs.,  9d.;  and  14  lbs..  Is.;  and 
for  every  additional  7 lbs.,  or  fraction  of  7 lbs.,  6d.  As 
regards  the  convejmnce  of  merchandise  throughout  the 
kingdom,  and  the  manifold  grievanc  s under  which  the 
mercantile  community  suffer  in  consequence  of  ex- 
orbitant and  differential  charges,  no  other  remedy  has 
been  suggested  of  any  practical  value  than  the  transfer 
of  the  railways  to  the  State.  In  the  paper  I read  I 
noticed  in  some  detail  the  benefits  which  would  accrue 
to  the  nation  from  the  possession  of  the  railways,  pro- 
vided that  they  could  be  obtained  at  a fair  price, 
and  on  that  subject  I have  little  to  add  to  what  I have 
already  said.  It  was  assumed  throughout  the  discussion 
which  took  place  a few  months  since  at  the  Statistical 
Societ}'  that,  as  the  Act  of  1844  was  a failure,  the  com- 
panies had  the  power  of  imposing  what  demands  they 
thought  proper,  and  it  was  then  delared  that  £400,000,000 
beyond  the  actual  value  of  the  property  was  the  lowest 
that  would  be  accepted  by  the  companies.  Now,  as  a 
matter  of  fact,  the  right  of  the  State  to  make  competing 
lines  in  opposition  to  the  companies  had  not  only  never 
been  disputed,  but  the  Chairman  of  the  London  and 
and  North-Western  Company  stated  in  his  evidence 
before  the  Committee  of  1844,  be  should  prefer  oppo- 
sition lines  being  made  by  Government,  rather  than  by 
opposing  companies,  as  in  the  latter  case  the  old  compa- 
nies might  be  ruined,  whilst  the  Government  would 
never  carry  their  opposition  to  such  an  extent.  The 
assumption,  therefore,  on  the  part  of  some  who  profess 
to  represent  the  companies,  that  in  the  event  of  the 
public  coming  to  the  determination  to  have  low  rail- 
way charges  established  throughout  the  countr3q  that 
the  companies  have  power  to  prevent  that  intention 
being  carried  into  efect,  is  an  utter  delusion.  Lord 
Derby  said  he  ‘-had  not  the  slightest  doubt  that  if  the 
public  really  wanted  the  railways  purchased  by  the 
State  it  could  be  done;  the  question  of  price  would  not 
present  any  insuperable  obstacle.”  We  need  not,  I 
think,  discuss  the  terms  of  purchase  further.  Should 
the  occasion  arise,  the  legislature  and  not  the  compa- 
nies will  be  the  supreme  master  of  the  situation,  and 
will  no  doubt  act  equitably.  When  the  Act  of  1844 
was  passed,  it  was  the  intention  of  the  legislature 
that,  in  the  event  of  purchase,  the  shareholders  should 
have  a bonus  of  10  per  cent,  on  the  value.  We  have 
heard  the  opinion  of  Mr.  Bass  in  this  matter  ; he  is  one 
of  the  largest,  if  not  the  largest,  holder  of  railway  stock 
in  the  kingdom,  and  he  says  he  will  only  be  too  happy 
to  sell  it  at  10  per  cent,  beyond  its  market  value  if  he 
can  find  any  one  willing  to  give  it;  but  I am  afraid  he 
must  wait  some  time  before  he  meets  with  such  an  offer. 
Captain  Tyler  says,  very  truly,  that  the  legislature 
would  be  very  unwilling  to  construct  lines  in  opposition 


to  those  of  the  companies,  and  such,  no  doubt,  is  the 
fact ; but  I only  reGr  to  the  dormant  power  possessed  by 
the  legislature  to  exercise  that  right  should  it  ever  be- 
come necessary,  in  answer  to  the  gentleman  who  spoke 
at  the  Statistical  Society,  and  assumed  that  the  companies 
could  evade  the  Act  of  1844,  m defi.ince  of  the  public  and 
the  legislature,  and  refuse  to  part  with  the  railways 
should  the  nation  -wish  to  possi  ss  them,  except  on  such 
terms  as  thejf  tliought  proper  to  dictate.  It  is  satisfac- 
tory, however,  to  find  that  in  the  seveiul  meetings  held 
here,  no  allusion  has  been  made  to  such  preposterous 
claims  by  any  advocate  of  the  power  and  rights  of  the 
companies.  As  to  the  nvid  <s  uperandi  of  pur -hasing  the 
railways,  there  can  be,  I should  think,  but  little  differ- 
ence of  opinion.  It  must  be  by  a gradual  process  from, 
year  to  year,  according  to  the  state  of  the  money  m irket 
and  the  inclination  of  the  shareholders  to  take  Govern- 
ment stock  at  the  niarket  price,  with  ten  per  cent,  bonus 
in  exchange  for  their  shares  ; and  the  operation  might 
therefore  extend  over  some  years,  or  it  might  be  brought 
to  a conclusion  in  a comparatively  short  space  of  time. 
It  is  not  necessary  to  go  into  a minute  calculation  of 
the  saving  that  would  be  effected  by  the  substitution  of 
the  credit  of  the  State  for  that  of  the  companies.  In  the 
very  able  paper  read  by  Mr.  Martin  before  the  Statistical 
Society,  in  which  he  went  minutely  into  the  financial 
position  of  every  class  of  i-.iilway  securities,  he  calculated 
that  the  annual  surplus  revenue  would  be  neaily  seven 
and  a half  millions.  According  to  the  highest 
railway  authorities,  there  woubl  be  a saving  in  working 
expenses  by  amalgamation  of  21)  per  cent.,  that  would 
amount  to  five  millions  more;  but  let  us  assume  that 
both  calculations  are  somewhat  over-estimated,  and  that 
the  amount  saved  would  not  exceed  ten  millions  per 
annum,  even  then  an  enormous  sum  -would  remain  towards 
meeting  any  supposed  deficiencj'  that  might  be  caused 
by  the  adoption  of  low  fares  and  charges.  Now,  so  far 
as  regards  passenger  fares,  some  gentlemen  who  have 
taken  part  in  this  discussion  have  objected  stronglj'  to 
what  they  consider  the  high  fares  I have  proposed,  and 
urge  that  no  loss  would  be  incurred  b)'  adopting  a much 
lower  tariff.  Thej’  refer  to  the  success  of  the  penny 
postage,  and  contend  that  a proportionate  reduction 
should  be  made  on  fares  as  was  made  in  postage.  The 
cases,  however,  are  not  by  any  means  parallel — to  send 
a letter  from  one  end  of  the  kingdom  is  one  thing,  and 
to  go  yourself  is  quite  another.  There  are  ten  letters 
sent  hjf  post  now  for  one  that  was  sent  formerlj',  but  he 
never  should  expect  such  an  increase  in  the  number  of 
passengers  ; perhaps  they  might  be  trebled.  Our  object  at 
the  present  time  shouhi  be  to  have  such  a tariff'  that  all 
classes  might  be  accommodated  according  to  their  wants 
and  their  pecuniary  means,  and  that  no  person  should 
be  prevented  from  travelling  who  has  the  occasion  or  the 
wish  to  do  so.  Now,  I consider  that  the  tariff  for  the 
middle  class,  at  the  several  fires  of  Ijd.,  |d.,  and  Jd., 
with  return  tickets  at  a fare  and  half,  would 
fully  meet  their  wants.  As  regards  express  trains, 
they  are  attended  with  great  e.xpense,  and  as  the  number 
of  passengers  is  limited,  there  cannot  be  the  s ime  reduc- 
tion in  fires  as  by  other  trains,  neveithehss  a charge 
of  Ijd.  and  Id.  per  mile  would  be  a large  reduction  on 
the  present  fares.  A train  once  a day  for  the  poorer 
classes,  especially  those  who  have  occasion  to  make  long 
journeys,  would  confer  on  them  a great  boon.  It  has 
been  suggested  by  Mr.  Bi  ider  that  carriages  might  be 
attached  to  a goods  train,  and  third  class  passengeis  car- 
ried at  a farthing  a mile  with  good  profft.  1 don't  know 
any  other  matter  that  nioi  e deeply  affects  the  interests  of 
humble  clisses.  Take  tha  case  of  a working  man  who 
has  occasion  to  remove  with  his  wife  and  fimil3- — say, 
four  children — from  here  to  Liverpool,  for  which  at  pre- 
sent he  would  pay  £3  6s.  8d.  But  what  a difference  it 
would  make  to  him  it  he  had  only  to  pa3'  16s.  8d., 
although  he  should  be  three  or  fair  hours  longer  on  his 
journey  ! It  is  to  be  hoped  that  those  who  possess  great 
influence  in  the  cuuntr3 , and  use  that  influence  to  benefit 
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the  working  classes,  will  direct  their  attention  to  this 
phase  of  the  question.  Besides  the  working  classes  there 
are  many  of  the  middle  classes  to  whom  a saying,  in  a 
long  journey  especially,  is  a matter  of  some  considera- 
tion, and  if  they  are  satisfied  to  avail  themselves  of  a 
slow  and  cheap  rate  of  travelling,  there  is  no  reason  why 
they  should  not  be  accommodated.  With  the  above  tariff, 
and  excursion  trains  at  half  the  present  fares,  I think  the 
country  would  he  full}"  satisfied.  It  is  quite  possible,  with 
these  reductions,  that  in  the  course  of  a few  years  there 
might  he  a greater  revenue  from  passenger  traflio 
than  there  is  at  present,  hut,  if  not,  there  would  he  the 
reserve  fund  to  supply  the  deficiency.  As  regards  the  goods 
traffic,  I have  gone  so  fully  into  that  branch  of  the  sub- 
ject in  the  paper  I read,  in  which  I detailed  the  heavy 
grievances  under  which  the  mercantile  community 
labour,  that  I cannot  venture  to  trespass  further  on  your 
time.  I will  only  say  in  reference  to  that  subject,  that 
all  the  rates  and  charges  require  the  most  careful  revision, 
and  large  reductions  when  the  circumstances  of  the 
case  warrant  it.  It  is  admitted  by  all  parties  that,  as 
such  a system  would  affect  the  interests  of  the  companies, 
it  can  never  take  place  under  the  present  system.  But, 
with  the  large  reserve  fund  that  would  be  in  the  posses- 
sion of  Government,  there  would  be  a reasonable  expecta- 
tion that  the  charges  on  merchandise  could  be  reduced,  on 
an  average,  25  per  cent.  Each  class  of  cases  would  re- 
quire special  investigation  by  those  best  qualified  to 
undertake  such  an  onerous  task.  In  some  cases  the 
reduction  in  charges  would  be  very  small,  in  others  very 
large,  but  the  main  object  to  be  attained  should  be  a 
greater  equalisation  of  rates  throughout  the  country,  and 
a reduction  of  charges  in  those  cases  in  which  the  cost  of 
transport  greatly  augments  the  price  to  the  consumer,  or 
prevents,  either  entirely  or  partially,  the  transport  of  mer- 
chandise. In  all  the  discussions  which  have  taken  place 
in  reference  to  the  purchase  of  railways  by  the  State,  the 
subject  has  been  treated  as  though  the  State  was  a stock- 
jobbing  company,  of  which  the  Government  were  the 
managers,  and  that  if  the  saving  to  be  effected  by  pur- 
chase and  amalgamation  would  be  insufficient  to  meet  the 
deficiency  caused  by  low  fares  and  charges,  the  State 
would  be  an  absolute  loser  by  the  transaction  in  the 
same  way  as  any  trading  company.  It  is  scarcely 
necessary  to  expose  the  utter  fallacy  of  this  assump- 
tion. How  does  the  matter  stand?  It  is  calculated 
that  the  railway  receipts  for  the  present  year  will 
amount,  in  round  numbers,  to  fifty-two  millions, 
viz.,  twenty -three  millions  for  passengers,  and  twenty- 
nine  millions  for  goods.  Now  any  reduction  made 
in  these  charges  is  equivalent  in  every  respect  to  a 
reduction  in  our  taxation,  whether  direct  or  indirect. 
Travelling,  and  the  conveyance  of  merchandise,  are  as 
much  necessaries  of  life,  as  tea,  coffee,  sugar,  tobacco, 
spirits,  wine,  &c. ; and  in  some  respects  a good  deal  more 
so,  for  some  of  these  we  might  do  without,  but  poor  and 
rich  alike  must  travel,  and  have  their  merchandise  con- 
veyed by  railway,  the  cost  of  which  must  eventually  fall 
upon  the  consumer.  The  payment  of  fares  is  as  direct  as 
the  payment  of  income-tax,  with  this  difference,  that 
many  people  manage  to  evade  the  one,  or  pay  an  insuf- 
ficient sum,  whilst  any  one  who  attempts  to  evade  the 
other  soon  finds  himself  in  a police-court  to  answer  for 
his  conduct.  Thus  the  enforcement  of  the  passenger- 
tax  is  somewhat  more  stringent  than  the  enforcement  of 
the  income-tax.  As  regards  the  amount  of  our  pay- 
ments to  railway  companies,  it  exceeds  that  of  our  pay- 
ments in  customs,  excise,  and  income-tax  combined,  and 
in  the  course  of  a few  years  will  exceed  the  whole  of  our 
present  taxation.  A reduction  in  railway  charges  equally 
affects  all  classes  of  the  community,  and  is  therefore  in 
every  respect  analogous  to  a reduction  in  taxation. 
Now,  if  our  fares  are  reduced  to  one-half  of  their  present 
amount,  and  the  charges  on  merchandise  reduced  25 
per  cent.,  the  saving  to  the  country  would  at  present 
amount  to  nearly  twenty  millions  per  annum,  which 
would  he  increased  year  by  year,  as  the  traffic  of  the 


' country  would  increase.  It,  in  this  respect,  is  a simple 
debtor  and  creditor  account.  If  the  saving  that  would 
be  effected  by  State-purchase,  whatever  that  amount 
might  be,  would  be  insufficient  to  meet  the  loss,  the 
difference  would  be  a deduction  from  the  nation’s  gain ; 
if  more  than  sufficient,  the  difference  would  be  added 
to  the  nation’s  gain ; and  if  it  should  so  happen  that  there 
would  be  no  loss  whatever,  the  entire  savings  by  pur- 
chase would  be  added  to  the  savings  by  reduction  in 
fares  and  charges.  I am  only  speaking  of  the  financial 
part  of  the  question  as  regards  the  nation.  I say 
nothing  of  the  great  benefit  that  low  rates  would  confer 
on  the  country  in  respect  to  its  commerce,  nor  how  the 
wants  and  convenience  of  the  public  would  be  met  by 
moderate  and  uniform  fares.  The  last  question  I have 
to  deal  with  is,  perhaps,  the  most  important  of  all : — 
To  whose  hands  should  the  management  of  the  railways 
be  intrusted  ? Is  it  to  Government,  or  must  we  look  to 
some  other  quarter  for  that  management  which  would 
give  more  confidence  to  the  nation  ? Now,  it  is  very 
remarkable  that,  in  all  the  discussions  which  have  taken 
place  here  and  elsewhere,  there  has  not  been  one 
word  said  by  those  who  are  opposed  to  the  purchase  of 
the  railways  by  the  State  against  the  general  principles 
we  contend  for.  1st.  That  by  the  amalgamation  of 
the  railways  under  one  management  a great  saving 
would  be  effected  in  working  expenses.  2nd.  That  as  the 
credit  of  the  State  is  so  much  better  than  that  of  private 
companies,  the  difference  of  that  credit  would  enable  the 
State  to  obtain  the  railways  on  very  advantageous  terms, 
if  purchased  at  the  market  price  and  adding  a liberal 
bonus  to  the  shareholders.  3rd.  From  the  experience 
we  have  had  for  forty  years  of  the  working  of  our  rail- 
way system,  that  the  difference  in  profit  between  high 
fares  and  low  fares  is  comparatively  so  small  that  under 
a proper  system  of  management,  a very  large  reduction 
in  fares  and  charges  could  be  effected  without  having 
recourse  to  taxation  to  make  up  a deficiency.  Now  all 
this  has  been  tacitly  admitted,  but  it  is  contended  that 
these  advantages  would  be  more  than  counterbalanced 
by  Government  mismanagement.  There  are  in  addition 
many  other  reasons  urged  against  the  management  of 
the  railways  by  Government.  “ The  really  serious  part 
of  the  question,”  said  Lord  Derby  in  his  comprehensive 
speech,  “ was  this — how  would  it  be  possible  for  the  State 
to  avoid  exercising  enormous  local  patronage,  which 
would  affect  every  district  and  town  throughout  the 
country.  What  he  feared  was  the  position  of  depen- 
dence into  which  every  town  would  be  brought  towards 
the  railway  board  or  administrative  body  with  which 
the  decision  would  rest  as  to  what  new  lines,  stations, 
or  extension  of  railway  communication  should  be  made. 
Every  town  in  the  country  might  ask  at  the  same 
moment  for  extended  railway  communication,  and  it  was 
quite  clear  the  request  of  all  could  not  be  complied  with 
at  the  same  time.  It  would  be  necessary  that  a choice 
should  be  made,  and  that  choice  might  be  governed  by 
political  preferences.  At  any  rate,  whether  it  was  so  or 
not,  you  would  never  get  it  out  of  the  heads  of  the  people 
that  it  was  so.  This  was  a control,  not  over  individuals 
but  over  the  constituency  as  a whole,  which  no  extension 
of  the  franchise  and  no  manner  of  taking  the  votes  would 
affect  in  the  slightest  degree.  It  would  be  very  difficult 
to  constitute  the  railway  board  in  such  a way  that  it 
would  not  be  dependent  on  the  minister  of  the  day.  An 
administration  controlling  a property  of  600  or  700 
millions,  and  employing  several  hundred  thousand  per- 
sons, would  make  itself  felt  in  every  corner  of  the 
country  ; if  detached  from  the  executive  it  would  be  an 
imperium  in  imperio,  and  if  attached  to  it,  it  would  not  be 
easy  to  detach  it  from  political  party.”  These  were 
the  principal  arguments  brought  forward  by  Lord 
Derby,  from  a political  point  of  view,  against  entrusting 
the  management  of  the  railways  to  Government,  and 
they  require  very  serious  consideration.  In  addition  to 
the  objection  of  a political  nature,  so  clearly  stated  by 
Lord  Derby,  against  placing  the  railways  in  the  hands 
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of  Government,  there  are  other  objections,  considered 
equally  weighty,  of  a different  nature,  advanced  from 
other  quarters.  It  is  contended  that  Government  manage- 
ment is  inefficient  and  wasteful,  and  that  any  board,  how- 
ever constituted,  under  Government  control  would  he 
utterly  incompetent  to  fulhl  the  various  and  complicated 
duties  it  would  he  called  on  to  perform.  Now,  without 
discussing  whether  or  not  these  objections  are  well- 
founded,  it  must,  I think,  be  admitted  that  they  are 
generally  considered  so,  and  for  all  practical  purposes  we 
must  assume  that  the  public  opinion  of  the  country  is 
opposed  to  Government  management.  The  governing 
body  into  whose  hands  the  railways  should  be  entrusted 
must  possess  the  full  confidence  of  the  public,  not  only 
as  regards  its  administrative  capacity,  but  in  the  per- 
fect confidence  that  the  great  power  which  it  must 
necessarily  possess  cannot  be  made  use  of  for  political  pui’- 
poses,  or  in  any  other  manner  not  in  accordance  with  the 
strict  and  honest  performance  of  its  duties.  This  con- 
fidence the  Government  certainly  does  not  possess,  and 
if  ever  the  purchase  of  the  railways  become  an  accom- 
plished fact,  w'e  must  look  elsewhere  for  the  governing 
body,  independent  of  Government,  with  all  the  qualifica- 
tions which  the  nation  would  require.  What,  then, 
would  be  the  necessary  qualifications  for  the  members 
of  such  a board  ? They  would  require  to  be  men  of  the 
highest  social  position  and  character,  well  known  to  the 
country,  of  mixed  politics,  the  majority  of  whom  should 
be  thoroughly  conversant  with  railway  management,  and 
all  be  members  of  either  House  of  Parliament,  an  equal 
number  to  be  nominated  by  each  House,  as  in  the  case  of 
joint  committees.  Would  such  a board  possess  the  con- 
fidence of  the  nation  and  the  Legislature,  and  be  qualified 
to  fulfil  all  the  onerous  and  important  duties  attached  to 
their  office  ? If  we  can  form  an  opinion  of  the  future 
from  the  experience  of  the  past,  we  should  certainly  come 
to  the  conclusion  that  no  board  or  council  appointed 
by  the  Government  could  carry  with  it  the  same  weight, 
authority,  and  respect  as  a similar  body  appointed  by 
both  Houses  of  Parliament.  Some  time  since  an  Act 
was  passed  authorising  the  Board  of  Trade  to  report  on 
the  merits  of  the  several  railway  bills  presented  to  Par- 
liament, but  after  a few  years  the  Act  was  repealed,  in 
consequence  of  the  neglect  with  which  their  recommenda- 
tions were  treated.  Compare  that  with  the  deference  and 
respect  paid  to  any  recommendation  coming  from  a joint 
committee.  Take,  for  instance,  the  question  of  those 
great  amalgamations  which  recently  have  so  much  en- 
gaged the  attention  of  the  country  and  Parliament. 
Government  itself  would  not  venture  to  give  an  opinion 
on  the  subject,  but  referred  it  to  a joint  com- 
mittee, who  soon  disposed  of  it.  Here  we  have  a great 
decision  given  on  the  commercial  policy  of  the  country 
without  a remonstrance  or  complaint  from  the  companies 
whose  bills  were  rejected,  or  that  portion  of  the 
public  whose  interests  their  decision  injuriously 
affected.  For  these  reasons  I consider  no  Board  would 
possess  such  weight  and  authority  as  one  nominated  by 
the  two  Houses  of  Parliament,  more  especially  as  many 
members  of  both  Houses  have  distinguished  themselves 
as  most  able  railway  administrators. 

Captain  Tyler  said  it  was  not  usual  to  pass  a vote  of 
thanks  to  the  Chairman,  but  on  that  occasion  he  hoped 
the  meeting  would  depart  from  the  ordinary  practice, 
and  accord  a vote  of  thanks  to  the  noble  lord  who  for 
three  evenings  had  presided  over  the  discussion. 

Mr.  Botly  seconded  the  motion,  which  was  carried 
unanimously. 

The  Chairman  said  he  was  much  obliged  to  Captain 
Tyler  and  the  meeting.  He  had  long  felt  a deep  interest 
in  this  question,  and  entertained  a very  strong  opinion 
upon  it,  long  indeed  before  he  had  ever  heard  it  mentioned 
in  public.  He  had  always  held  it  to  he  a well-settled 
maxim  that  the  Crown  ought  to  have  the  control  of 
the  highways  of  the  country;  and  when  the  railroads 
became  those  highways  for  all  practical  purposes,  the 


Crown  ought  to  take  possession  of  them.  He  begged 
to  propose  a vote  of  thanks  to  Mr.  Galt  for  bringing 
the  matter  forward  with  so  much  ability,  for  it  was  only 
by  such  discussions  that  public  opinion  on  any  question 
could  be  enlightened  and  consolidated.  It  was  very 
satisfactory  to  find  that  no  one  had  expressed  himself 
entirely  contented  with  the  present  system  of  railway 
management,  whilst  the  majority  were  extremely^  dis- 
contented ; and  he  hoped,  therefore,  the  time  was  not 
very  far  distant  when  the  question  would  be  seriously 
brought  before  Parliament,  with  a view  to  settling  the- 
details  of  a scheme  for  putting  railway'  communication 
on  a proper  footing. 

The  vote  of  thanks  to  Mr.  Galt  having  been  passed, 
the  proceedings  terminated. 


CANTOK  LECTURES. 

The  fourth  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  “ On  the  Energies  of  thelm- 
ponderables,  with  especial  reference  to  the  Measure- 
ment and  Utilisation  of  them,”  was  delivered  by 
the  Rev.  Artiiue  Rigg,  M.A.,  on  Monday  evening, 
February  24th,  1873,  as  follows  : — 

Lecture  IV. 

The  Energy  of  Affinity,  especially  with  reference  to  consi- 
derations for  the  Measurement  and  Utilisation  of  it. 

The  energy  of  affinity  assumes  many  Protean  forms, 
embracing  facts  in  very  opposite  phases.  At  one  time  it 
seems  to  hold  elemental  matter  in  adamantine  chains  so 
firmly  that  no  appliances,  such  as  heat  or  light  or  elec- 
tricity, can  undo  the  bonds ; at  another  time  there  seems 
to  he  a repellant  power  of  affinity  (contradictory'  though 
the  expression  may  sound)  so  influencing,  that  though 
every  facility  for  voluntary  combination  be  presented, 
yet  none  of  these  inducements  accomplish  this  combina- 
tion. For  example,  the  oxy'gen  and  nitrogen  in  the 
atmosphere,  which  for  all  general  purposes  may  be  said 
never  to  enter  combination  whilst  acting  as  atmosphere. 
Again,  oil  and  water-— neither  shaking  nor  heating  can 
cause  mixture,  let  alone  combination.  This  repellant 
power  is  utilised  in  vitality  thus  : The  fluid  which  lubri- 
cates the  eyeball  would  continually  pass  over  the  edges 
of  the  lids,  and  so  run  down  the  cheeks,  were  there  not 
glands  upon  the  edge  of  the  lids  that  secrete  a very  little 
oil,  and  so  by  virtue  of  this  “ repellant  affinity  ” the 
ordinary  fluid  is  confined  to  its  appointed  channel.  If 
this  fluid  be  excessive,  the  oily  boundary  is  overflown, 
and  tears  trickle  down  the  cheeks. 

On  reference  to  the  diagram  on  the  wall,  it  is  stated 
that  the  energy  of  affinity  is  manifested  in  mechanical 
action,  and  it  is  probably  the  source  of  the  mechanical 
power  utilised  by  men  for  manufacturing  purposes.  We 
find  affinity  operating  under  all  circumstances  in  which 
the  character  of  a resulting  compound  is  different  from 
that  of  the  elementary  bodies  which  constitute  the  com- 
pound. Affinity  may  be  said  to  be  kinetic  when  con- 
verted : and  potential  when  in  molecular  relation.  In 
other  words,  all  the  molecules  of  one  body'  are  somehow 
or  other  related  by  affinity  to  the  molecules  of  another 
body,  either  directly  or  indirectly,  when  states  of  change 
are  occurring.  Under  these  circumstances,  until  the 
new  molecular  relations  are  called  forth,  there  is  poten- 
tial energy  : as  these  are  brought  about  we  get  kinetic 
energy. 

The  term  “Affinity,”  as  employed  in  this  course  of 
lectures,  needs  an  explanation.  As  a term  in  science  it 
is  fairly  derived  from  that  sense  in  which  it  ought  to 
be  used  in  conversation  or  ordinary  writing.  The  word, 
when  properly  applied,  is  in  reference  to  those  connec- 
tions which  a marriage  may  have  established  between 
the  relatives  of  the  wedded  pair.  Prior  to  that  marriage 
there  were  no  relationships  ; after  it,  relationships  enter 
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by  affinity.  The  relatives  of  the  husband  are  connected 
to  hina  by  consanguinity,  so  are  the  relatives  of  the 
wife  to  her,  but  after  the  marriage  these  two  sets  of 
relatives  are  connected  each  to  the  other  by  affinity. 
This  distinction  makes  clear  that  affinities  are  regarded 
only  as  between  different  bodies.  No  affinity  can  exist 
between  lead  and  lead,  or  between  oxygen  and  oxygen. 
As  in  social  life,  the  legal  relationships  resulting  from 
affinity  and  consanguinitj'  are  very  different,  so  in  science 
life,  the  atoms  which  constitute  the  eleuientary  parts  of 
a simple  body,  and  the  molecules  which  constitute  the 
elementary  parts  of  a compound  body,  are  tied  together 
in  bonds  of  different  kinds. 

Between  atom  and  atom,  or  molecule  and  molecule  of 
a like  nature,  there  are  no  affinities.  True,  these  are 
held  together,  hut  it  is  by  what  is  sometimes  called  the 
force  of  cohesion.  If  atom  or  molecule  of  one  nature  is, 
thus  unchanged,  held  to  an  atom  or  molecule  of  another 
nature,  then  the  bond  is  one  of  adhesion.  It,  for  example, 
these  two  plates  of  smooth  glass  he  slid  one  over  the 
other  and  pressed  together  they  cohere.  If  gum  he 
dropped  on  one  and  the  other  jiressed  upon  it,  they  then 
adhere.  Water  adheres  to  many  substances  of  very 
different  constitution. 

To  cohesion  we  are  indebted  for  the  strength  of  solids. 
The  cohesive  force  opierates,  hut  in  marvellously  different 
degrees,  in  ice,  water,  and  steam.  To  adhesion  we  are 
indebted  for  those  unions  effected  by  cements,  &c. 
With  the  intensity  of  these  two  subsidiary  agents  in 
the  work  of  affinity  this  lecture  is  nut  concerned, 
although  they  perform  no  unimportant  parts. 

Between  affinity,  if  used  as  a term  in  physics,  and  if 
used  as  a term  in  chemistry,  there  is  this  distinction:  — 
Students  in  physics  might  classify  cohesion  and  adhe- 
sion as  branches  of  affinity.  Students  in  chemistry  would 
not  admit  the  term  (affinity)  unless  the  composing  ele- 
ments after  the  influence  of  uffinit}'  have  undergone  such 
a change  as  to  obliterate  all  traces  of  the  originals. 
Hence  the  phrase  “chemical”  affinity',  thus,  by  the 
prefix  “ chemical,”  excluiling  the  physicist’s  views. 

An  experimental  illustration  may’  make  clear  the  use 
of  the  term  “ affinity’,”  by  the  respective  students  in 
physics  and  chemistry’. 

Here  are  two  solutions,  the  one  of  gum  dissolved  in 
water,  the  other  of  camphor  dissolved  in  spirits  of  wine. 
These  two  are  respectivnly  mixed,  nevertheless  there 
is  in  neither  case  any  chemical  affinity’.  If  we  add  pure 
spirits  of  wine  to  the  mixture  of  gum  and  water,  we 
should  destroy  what  the  phy’sicist  might  call  the  affinity, 
but  which  the  chemist  doi  s not  admit  to  be  such.  On 
the  other  hand,  if  we  add  water  to  the  solution  of 
camphor  we  destroy  the  mixture  there ; a separation 
takes  place,  and  in  one  case  the  gum,  and  in  the  other 
the  camphor,  is  precipitated.  The  term  “affinity,” 
applied  to  the  unions  thus  separated,  would  not  to  a 
phy’sicist  seem  improper  ; the  chemist  would  not  permit 
the  use  of  this  word.  It  is  in  the  chemist’s  sense  that 
the  word  is  used  in  the  phrase  “ energy’  of  affinity.” 
He  distinguishes  thus — the  term  “ combination”  is 
applied  by’  him  to  the  results  of  affinity,  and  to  that 
which  has  just  been  described  as  a phenomenon  in  physics 
the  chemist  applies  the  teim  “mixture.” 

These  preliminary  distim-tions  prepare  ns  for  an  ex- 
planation of  what  we  are  to  understand  by  those  affinities 
whose  energies  are  to  be  considered.  Useu  in  a chemical 
sense,  affinity  is  that  power  which  influences  bodies  dis- 
similar in  composition,  form,  and  char  icter  to  combine. 
The  consequence  of  this  union  is  the  formation  of  new’ 
compounds,  W’hich.may  ormay’  not  b'-dissimilar  in  colour, 
form,  and  every  fashion,  to  any  of  the  coiu|iosing  bodies, 
which  may  or  may’  not  be  possessed  of  properties  and 
characters  that  are  not  even  traceable  in  the  originals. 
These  compound  bodies,  thus  unlike  their  progenitors, 
also  establish  relationshi[)S  of  affiiltv,  and  we  are  soon 
surrounded  W'ith  numenms  compounds,  so  diverse  that 
all  traces  of  the  oiiginals  are  to  ordinary  apprehensions 
totally  obliterated. 


There  is,  however,  amongst  these  bodies  a kind  of 
clanship  or  caste,  similar  to  that  amongst  the  people  of 
India.  Thus,  simple  or  elementary  bodies  combine  only 
with  simple  or  elementary  ones  ; compound  bodies  only 
with  compound  ones. 

For  example— Oxygen,  which  is  a simple  body,  enters 
into  the  alliance  of  affinity’  vrith  the  metals,  which  are 
also  simple  bodies. 

Here  is  some  pure  metal— lead— in  a state  of  very 
minute  subdivision.  It  is  enclosed  in  an  air  tight  glass 
tube.  This  lump  of  lead  is  exactly  the  same  material. 
The  difference  is  that  in  the  finely  subdivided  metal  in  the 
gla,s8  tube  combination  with  oxygen  will  take  place  the 
moment  it  is  exposed  to  the  air,  so  that  the  atoms  of  lead 
which  are  soon  to  be  shaken  out  are  brought  into  contact 
with  the  oxy’gen — atom  with  atom. 

Thus,  on  breaking  off  the  end  of  the  glass  tube  and 
shaking  out  the  contents,  you  see  the  black  particles  as 
they  fall  glow  with  heat  owing  to  their  rapid  combina- 
tion with  the  oxygen  of  the  atmosphere.  Here  is  a case 
of  affinity',  consequent  on  a state  of  subdivision — a case 
of  affinity’  proper.  Mr.  Wills,  w’ho  most  kindly  this 
evening  gives  us  the  benefit  of  his  chemical  knowledge 
and  experimental  skill,  will  now  show  you  how  strong  is 
the  affinity  of  oxygen  for  the  steel  blade  of  a knife  ; when 
heated  and  placed  in  a stream  of  oxygen  the  ignited 
particles  of  steel  in  the  blade  rapidly  burn  away’.  The 
same  thing  happens  if  a stream  of  oxygen  is  directed 
on  any  of  the  simple  metals  when  raised  to  a red  heat. 
In  a hollow  on  this  tile  are  some  iron  nails  ; by 
directing  a stream  of  ignited  hydrogen  in  oxy'gen  upon 
them,  the  affinity  is  so  strong  that  they  not  only  melt 
but  boil,  and  the  ebullition  is  so  powerful  that  a 
brilliant  shower  of  molten  metal  is  scattered  around. 
Similarly’,  a piece  of  zinc  when  exposed  to  oxygen  is 
rapidly  consumed. 

But  when  we  deal  with  acids  which  are  compounds, 
they  do  not  ally  themselves  by’  affinity  with  the  simple 
metals,  but  only  with  the  oxiiles  of  the  metals,  which, 
like  themselves  are  compound  bodies. 

The  range  of  the  energies  of  affinities  is  very  great. 
For  example,  oxygen  and  the  metals.  Oxygen  can  with 
difficulty  be  induced  to  unite  with  gold  and  platinum, 
hence  these  metals  do  not  tarnish  in  the  air  ; with  sodium 
and  potassium  the  affinities  are  so  strong  that  the  union 
is  rapid  enough  to  generate  both  light  and  heat.  Either 
to  facilitate  or  prevent  such  union,  and  so  promote  or 
retard  the  energy’  of  affinity,  has  led  to  the  adoption  of 
Various  compounds,  under  the  name  of  fluxes. 

It  may  be  well  to  explain  that  to  this  energy  of  affinity 
we  may  be  said  to  owe  the  variety  which  the  earth 
possesses.  Reduce  its  compounds  into  their  elements, 
and  a sample  of  each  of  all  of  which  the  world  is  made 
might  be  arranged  on  this  table.  There  are  now  only 
63  reputed  elements : from  the  affinities  amongst  these  63, 
whether  taken  by  twos,  or  threes,  or  fours,  or  more, 
every  thing  is  made.  Indeed,  rn’oths  of  the  earth  is  made 
of  13  elements  ; the  mathematician’s  calculation  is  an  easy 
one  which  could  tell  the  number  of  articles  that  might  he 
formed  by  combining  these  13  by  twos,  then  by  threes, 
then  by  fours,  and  so  on  to  13.  There  would  thus  out 
of  these  elements  be  eight  thousand  one  hundred  and 
ninety-one  different  compounds.  This  number  is  very 
naturally  increased  Irom  the  operation  of  what  may  be 
called  the  law  of  combination  in  multiple  and  sub-mul- 
tiple proportions.  Allowing  another  8,191  forthese  mul- 
tiple and  sub-multiples,  there  would  be  in  the  world 
composed  of  these  13  elements  16,382  articles.  Such  a 
calculation  as  this  is  exceedingly  simple,  and  the  mathe- 
matician would  say’  must  be  correct.  Affinity,  however, 
enters  with  a “ veto.”  It  claims  the  right  to  determine 
the  nature  of  any  combination  or  set  of  combinations,  and 
in  the  exercise  of  this  claim  the  character  and  constitu- 
tion of  the  combining  elements  are  so  completely  altered 
as  to  have  lost  all  obvious  trace  of  tbeir  original,  and, 
therefore,  when  the  couibination  by  threes  takes  place 
the  result  does  not  partake  of  the  character  ot  any  one 
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|l  of  the  components.  This  change  of  character  is  what  the 
[ mathematician’s  calculation  does  not  reckon  upon,  indeed 
; such  a calculation  is  based  upon  the  physicist’s  interpre- 
tation of  the  word  afSnity,  and  it  ignores  the  chemist’s 
views. 

The  problem  which  is  now  before  us  is  to  define  a 
mode  of  measuring  the  transformations  in  every  shape 
introduced  by  aflinity  amongst  these  thirteen  elements  ; 

I a problem  very  simple,  as  thus  stated,  hut  wondrously 
1 complicated,  in  fact  only  capable  of  an  approximate  or 

I inferential  solution,  which  is,  practically,  no  solution  at 
all. 

In  a homely  way  this  difficulty  may  he  illustrated 
within  the  walls  of  many  a house.  Assume  the  residents 
to  he  a father  and  mother  and  thirteen  children.  Who 
can  tell  the  combinations  consequent  upon  what  may 
he  called  the  mutual  affinities  existing  amongst  these 
thirteen  children  P Even  from  day  to  day  the  stability 
of  that  family  cannot  he  ensured.  The  combinations  of 
twos  and  threes,  which  yesterday  gave  promise  of  per- 
manency, is  to-day  dissolved,  and  these  molecular  chil- 
dren form  other  alliances.  This  microcosm  of  a world 

I is  under  the  influence  of  new  feelings,  changed  tastes  ; 

indeed,  it  passes,  with  more  than  electrical  rapidity, 

; from  a summer-like  happiness  to  a wintry  gloom — from 
a peaceful  calm  to  lurid  flashes — sad  forebodings  of  do- 
j mestic  storms  ! 

(Well,  amongst  the  affinities  of  the  thirteen  terrestrial 
elements  similar  changes  and  relations  are  induced, 
j Whilst  we  may  he  able  to  tell  with  unerring  exactitude 
I how  any  tivo  may  act,  if  left  to  settle  themselves  under 
I the  sole  influence  of  their  dual  affinities,  when  three 
or  four,  or  more,  come  together,  certain  perplexity  re- 
sults. , 

To  progress  from  simple  to  compound  is  a most  satis- 
factory procedure.  Adopting  this  plan,  and  dealing 
with  only  two  of  the  thirteen  elements — ignoring  the 
others — placing  the  two  in  such  a relation  that  their 
mutual  affinities  may  he  fully  exercised,  the  law  as 
regards  these  two,  and  (as  we  shall  see  afterwards)  the 
energy  consequent  upon  this  law,  may  he  made  fairly 
evident,  and  utilized  in  manufacturing  industries  as  well 
as  calculated  with  mathematical  precision. 

Let  two  be  taken — any  two — say,  the  gases  oxygen 
and  hydrogen.  Place  what  we  may  call  equal  quan- 
tities of  each  apart  from  all  other  elements.  Cause 
them  to  combine.  It  would  be  soon  observed— i.c.  if  the 
experiment  were  repeated  frequently — that  this  combi- 
nation is  not  arbitrary,  it  is  not  at  the  experimenter’s 
option.  Although  he  may  put  different  quantities  of 
these  gases  in  juxtaposition,  yet  by  some  means,  and  for 
some  reasons  unknown  to  us,  they  unite  only  in  definite 
proportions.  If  more  than  11  oz.  of  hydrogen  be  offered 
to  88  oz.  of  oxygen,  the  excess  of  hydrogen  will  be  left 
uncombined,  also  the  reverse. 

As  a case  of  estimation  by  measure,  the  nature  of  the 
affinities,  their  intensity,  and  the  inexplicable  results 
produce  a comparison  which  is  very  striking;  e.g., 
24  parts,  by  measure,  of  common  salt  contain  25-8  parts 
of  sodium,  and  30  parts  of  liquid  chlorine.  Such  con- 
densation, that  is  the  condensing  into  (say)  24  cubic 
inches  of  solid  matter  so  much  as  nearly  66  cubic  inches 
would  require  the  exertion  of  a very  great  mechanical 
force.  To  appreciate  this,  it  must  be  remembered  that 
the  salt,  the  sodium,  and  the  chlorine  are  all  under  the 
same  atmospheric  pressure,  and  consequently  were  there 
I not  certain  inter-relationships  among  their  constituent 
^ elements,  of  which  we  know  nothing,  such  change  of 
I volume  could  not  be  accomplished. 

The  exercise  of  affinity,  although  definite  as  regards 
the  proportions  of  the  bodies  influenced  by  it,  is  not 
called  into  action  without  either  previous  certain  sur- 
roundings or  the  creation  ofinfluencingsurroundings,  such, 
for  instance,  as  the  presence  of  moisture  or  heat,  or  light 
or  electricity.  If,  for  example,  we  take  these  two  white 
powders  which  are  here  mixed  together,  and  add  a little 
water  to  them,  their  affinities  begin  to  operate,  and  a 


violent  effervesence  takes  place.  Again,  the  states  of 
solid,  liquid,  and  gaseous  vanish  under  the  energies  of 
affinity.  Mr.  Wills  will  mix  two  gases,  and  they 
immediately  form  a solid.  Now  we  will  put  two  liquids 
together,  and  we  find  that  they  become  converted  into 
solids.  In  another  case  you  see  that  the  contact  of  two 
bodies  suffices  to  change  their  state.  If  a little  iodine  is 
put  upon  this  plate,  and  then  a little  phosphorus  is 
added,  the  affinities  are  manifested  by  ignition,  and  the 
solids  pass  into  the  gaseous  state.  Nor  are  changes  of 
state  and  temperature  the  only  attendant  phenomena  of 
the  energy  of  affinity.  Electrical  phenomena  are  often 
if  not  always  present,  although  not  always  observed. 

It  is  not  improbable  that  if  the  energy  of  affinity  is 
ever  measured  and  brought  within  our  means  of  calcula- 
tion, it  may  he  done  inferentially,  through  some  of  these 
collateral  manifestations  which  have  not  yet  been  so 
carefully  observed,  employed,  and  tabulated,  as  their 
importance  would  seem  to  justify.  What  it  is  that 
influences  these  affinities  is  as  far  beyond  our  present 
knowledge  as  to  tell  what  it  is  that  influences  many  of 
the  affinities  of  social  life  amongst  the  thirteen  children.. 
The  chemist  not  only  endeavours  to  establish  new  re- 
lationships, but  also  to  disentangle  the  relationships 
which  affinities  have  already  established.  He  fails  to- 
day, he  succeeds  to-morrow.  With  bodies  thus  by  the- 
energy  of  affinity  compounded  and  interlaced : — 

“ In  mazes  intricate, 

Eccentric,  intervolved,  yet  regular 

Then  most,  when  most  irregular  they  seem.” 

— we  all  are  concerned.  Although  we  know  not  their 
laws,  we  do  know  that  they  partake  of  the  Medo-Persian 
character — they  change  not — and  therefore,  if  once  dis- 
covered, they  are  to  be  relied  upon  under  all  circum- 
stances. 

This  Medo-Persian  character  of  the  laws  which  govern 
the  energies  of  the  affinities  introduces  into  any  calcula- 
tion of  them,  when  and  where  they  are  known,  a pre- 
cision and  means  of  repetition,  which  give  thus  far  to 
physical  chemistry  the  character  of  an  exact  science. 
With  a precision  equal  to  that  of  the  laws  of  gravity,  it 
is  found  that  in  respect  to  combining  proportions  there 
is  a mathematical  order,  perfect  and  exact.  True, 
articles  may  be  mechanically  mixed  in  any  proportions  ; 
they  can  be  chemically  combined  only  in  definite  pro- 
portions, and  it  is  only  when  thus  combining,  in  the 
chemist’s  sense  of  the  word,  that  the  “principle  of  least 
action  ’’  is  brought  into  operation  in  affinity,  and  its- 
results  as  economical!}^  utilised  by  men  as  the  results  of 
the  energies  of  gravity  and  vitality  were  described  to  be 
in  the  last  two  lectures. 

In  mixtures  the  particles  are  still  separate,  and  in 
many  cases  may  be  distinguished  under  a microscope. 
Here  is  an  instance.  If  this  bottle  is  opened, 
the  character  of  the  whole  contents  is  changed.  The 
mixture  of  the  atoms  of  the  air  with  the  nitrogen  gas 
changed  the  appearance  of  the  mass  instantaneously. 
Again,  you  are  all  aware  that  coal  gas  burns  in  air,  but 
we  can  also  make  the  air  itself  appear  to  burn.  In  the 
presence  of  such  experiments,  it  might  become  a question 
whether  we  burn  gas  in  air,  or  whether  we  burn  air  in 
gas.  Here  is  a cork  through  which  are  passed  two  small 
glass  tubes.  One  of  these  tubes  is  connected  with  the  gas 
of  the  room  by  this  flexible  india-rubber  pipe,  the  other 
is  open  to  the  air.  Now,  light  the  gas  issuing  from  the 
small  tube.  Here  is  a glass  chimney,  similar  to  those 
used  with  paraffin  lamps.  The  cork  has  been  fitted  into 
the  chimney.  Place  the  chimney  on  the  cork,  the  jet 
of  gas  burns  as  before.  Let  the  supply  of  gas  be  increased, 
the  consequence  is  that  the  chimney  is  soon  filled  with 
an  atmosphere  of  coal  gas  ; and  observe,  when  a certain 
quantity  of  gas  has  entered,  the  flame  quits  the  glass 
tube  and  now  appears  upon  the  air  tube.  Apparently 
air  is  now  burning  with  a pale  blue  flame  in  an  atmos- 
phere of  gas,  whilst  the  gas  issuing  from  the  top  of  the 
chimney  may  also  be  ignited,  and  will  burn  in  the  air 
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of  the  room.  At  the  top,  then,  there  is  coal  gas  burning 
in  air,  and  within,  air  is  apparently  burning  in  coal  gas. 

Again,  for  example,  if  gunpowder  be  taken  and  well 
washed,  the  nitre  may  be  dissolved  in  hot  water,  and  if 
the  water  be  evaporated  the  nitre  will  be  found  as 
ordinary  crystals  ; further,  if  heat  be  applied,  the  sulphur 
may  be  sublimed,  and  then  pure  charcoal  will  be  left,  or 
the  sulphur  may  be  dissolved  out  by  bisulphide  of  carbon. 
Thus  we  can  get  the  three  elements  of  gunpowder,  and 
find  they  are  what  they  were  at  first.  On  another  pro- 
cess of  manufacture,  if  the  nitre  be  fused  in  a crucible, 
and  sulphur  added,  there  results  an  entirely  new  sub- 
stance— sulphate  of  potash  ; if  to  the  heated  mass  char- 
coal be  added,  there  is  formed  carbonic  acid,  and  this, 
with  the  potash,  forms  carbonate  of  potash.  No  washing 
or  warming  will  separate  these  latter  combinations.  They 
are  for  all  purposes  entirely  new  substances  ; they  are  no 
longer  a mixture,  as  gunpowder  is,  in  which  the  affinities 
may  by  a spark  be  called  into  plaj',  but  they  are  in  a 
combination  in  which  the  affinities  have  already  done 
their  work,  and  that  under  the  influence  of  continuous 
heat  and  without  explosive  violence,  and,  therefore,  no 
further  development  of  affinities,  either  with  or  without 
the  energy  of  explosion,  can  take  place. 

The  utilisation  of  gunpowder,  then,  is  the  result  of  a 
process  of  mixing,  such  mixing  being  designed  to  facili- 
tate the  action  of  several  affinities,  by  placing  the  elements 
of  the  composition  in  closo  approximation,  ready  at  a 
signal  from  a controlling  agent  to  operate.  It  seems 
reasonable  to  say  that  the  closer  these  elements  are  to 
each  other  the  greater  will  be  the  facility  with  which 
combinations  may  take  place,  and,  therefore,  the  more 
readil}'  can  the  affinities  be  utilised.  Such  d priori 
reasoning  is  not  confirmed  ; no  simple  mixture  of  im- 
palpable powder,  however  intimately  the  dusty  particles 
may  have  been  mingled,  fulfils  the  condition  required  in 
gunpowder.  It  is  possible,  however,  so  to  diffuse  such 
impalpable  powder  in  the  air  of  a room  as  that  each 
minute  portion  is  surrounded  with  an  atmosphere  of 
oxygen.  If  when  thus  diffused  explosion  by  detonation 
of  any  group  of  particles  takes  place,  the  entire  mass  may 
explode.  In  mills  for  the  grinding  of  madder  this  acci- 
dent has  happened  so  frequently  as  to  require  special 
precautions.  Herein  is  an  example  of  many  cases  in 
which,  whilst  admitting  our  thorough  knowledge  of  the 
premises  on  which  our  reasonings  are  based,  we  are  found 
at  fault  when  we  apply  the  knowledge : consequent, 
apparently,  upon  ignorance  of  certain  even  unsuggested 
peculiarities  in  the  affinities  involved. 

Some  of  you  may  remember  that  in  July  last  there  was 
a very  serious  accident  in  a flour  mill  at  Glasgow.  Pro- 
perty was  destroyed  to  the  value  of  £18,000  or  £19,000, 
and  19  lives  were  lost.  But  how  it  happened,  or 
why  it  happened,  no  one  knew.  The  fire  insurance 
companies  deputed  two  scientific  gentlemen  to  investi- 
gate the  matter  thoroughly,  and  they  came  to  the 
conclusion,  rightly  or  wrongly,  that  flour  diffused 
through  the  air  in  tho  mill  had  become  so  uniformly 
or  minutely  mingled  with  the  oxygen  of  the  air,  that  the 
atmospheric  contents  of  the  room  or  rooms  were  in  a 
state  of  what  may  be  called  gaseous  gunpowder.  The 
effect  of  a spark  from  the  millstones  or  the  machinery 
caused  explosion  of  tho  aerial  gunpowder  by  that  most 
violent  of  all  means — detonation.  Such  a conclusion  of 
such  a probable  danger  being  only  now  surmised,  shows 
how  little  we  know  of  the  energ}’  of  affinity.  In  this 
mill  appears  to  be  an  example  of  the  production  of  ex- 
plosion from  hitherto  unsuspected  sources. 

We  have  in  this  bottle  a diffused  substance,  and  it  is 
diffused  in  a liquid  which  rapidly  evaporates.  A piece 
of  paper  is  immersed  in  the  liquid,  and  we  will  now  allow 
tho  paper  to  dry.  When  that  is  nearly  accornp}lished  the 
combustion  of  the  paper  with  flame  occurs,  owing  to  the 
non-Viijiorizablc  solid  being  so  minutely  subdividi  d that 
the  oxygen  of  the  air  is  in  contact  with  many  atoms  of  the 
same  material,  and  so  energetically'  unites  with  them  as 
to  produce  flame. 


To  apply  the  information  already  communicated  to 
gunpowder,  may  perhaps  make  as  clear  the  influence 
which  a more  detailed  knowledge  of  affinities  would 
give  than  any  other  instance.  The  action  of  gunpowder 
is  simply  this : in  a condensed  material  are  many'  gases, 
we  will  speak  of  these  gases  as  one — a gas.  The  utilisa- 
tion of  gunpowder  might  at  first  sight  appear  to  depend 
upon  having  the  largest  amount  of  gas  in  the  smallest 
solid  space. 

Now,  without  entering  upon  any  chemical  question, 
it  may  suffice  to  say,  that  in  this  mixture  of  nitre,  sul- 
phur, and  carbon  are  all  the  elements  for  (what  we  may 
name)  the  completion  of  the  energies,  though  every  other 
substance  were  excluded.  We  have  here  ajar  of  water, 
and  if  into  that  we  put  a mixture  of  gunpowder  which 
has  been  ignited,  you  will  find  that  water  has  no  power 
to  put  an  end  to  the  combustion  ; 'it  takes  place  as  well 
under  water  as  in  air.  From  such  reasoning  and  experi- 
ments as  these,  it  might  be  anticipated  that  the  cubic 
inch  of  gunpowder  which  on  ignition  produced  the 
greatest  number  of  cubic  inches  of  gas  would  be  the 
most  valued.  This,  so  apparently  satisfactory  conclu- 
sion, is  very  seriously  in  error.  The  amount  of  heat 
developed,  and  the  rapidity  with  which  the  gas  is  formed, 
are  important  elements  in  guiding  as  to  the  mode  of 
utilising  the  affinities  called  forth  amongst  nitre,  sul- 
phur, and  charcoal.  If  the  affinities  are  so  intense  that 
the  development  of  all  the  heat  and  gas  consequent 
upon  the  exercise  of  the  affinities  through  the  entire 
heap  is  instantaneous,  then  explosion  of  a very  violent 
and  destructive  character  takes  place.  Such  an  explo- 
sion for  mining,  and  doubtless  other  purposes,  would 
entail  serious  loss — the  rock,  or  the  shell,  would  be  so 
shivered  as  to  be  simple  dust;  our  coals  would  have  to 
be  as  artificial  fuel,  for  the  powder  produced  must,  by 
tar,  rosin,  or  other  ingredient,  be  formed  into  lumps. 

To  loosen  ami  disentegrate,  but  not  to  destroy,  are  the  > 
general  requirements  for  blasting  or  mining.  If  the 
rate  at  which  the  affinities  in  the  mass  are  permitted  to 
come  into  play  can  be  regulated,  and  so  either  re- 
tarded or  accelerated,  then  the  modes  of  utilising  them 
may  be  planned.  For  example,  if  a ball  is  to  be  sent 
froin  a gun,  that  law  should,  if  possible,  be  inqiressed  i 
upon  the  affinities  which  nature  has  impressed  upon  the 
energy  of  animal  vitality.  A horse  accomplishes  the 
dragging  of  a load  by  slow  beginnings,  a locomotive 
does  the  same,  affinities  must  do  the  same.  Hence  the  j 
development  of  the  greatest  intensity  of  affinity  in  the  i j 
case  of  a gun  should  be  pu-ogressive  until  it  attains  a I 
maximum,  and  the  time  occupied  in  so  doing  should  be  | 

determined  by  the  rate  of  travel  of  the  ball  and  the  \ 
strength  and  length  of  the  gun.  i 

Olher  cases,  such  as  the  blasting  of  rooks,  demand  a , ! 
very  different  exercise  of  affinities.  Here  the  object  i) 
is  simply  to  disturb,  to  unsettle,  to  break  up ; motion  ((' 
of  the  pieces  to  a distance  is  not  required.  Con-  f 
sideraiioris  such  as  these,  .simple  as  they  may  appear,  ( 
are  full  of  perplexity,  consi  quent  upon  our  ignorance  of  ; 
that  in  which  these  affinities  consist. 

Similar  remarks  apply  to  gun-cotton,  dynamite,  nitro-  ; 
glycerine,  litho-fracteur,  or  any  of  the  explosives  which 
modern  science  has  formed. 

It  is  from  an  attempt  to  impress  upon  the  affinities  a j 
law  of  time  in  their  exercise  that  the  various  forms  and  i 
compositions  of  gunpowiler  owe  their  origin. 

We  are  much  obliged  to  Mr.  Abel,  w'ho  has  kindly  lent 
the  Society  of  Arts  different  samples  of  gunpowder.  There 
is  one  bottle  containing  pmwder,  the  grains  of  which  are 
nearly  half  an  inch  cube;  there  are  various  other  forms, 
the  object  of  these  various  forms  being  to  develop  the 
affinities  at  a rate  to  be  determined  by  the  purpose  for 
which  the  respective  gunpowders  are  to  be  employed. 

The  pressure  at  the  time  of  explosion  has  been  esti- 
mated at  more  than  4,000  atmospheres,  f.r.,  more  than 
4,000  X loll).,  or  60, OOdlhs.  per  square  inch.  This  statical 
pressure  being  converted  into  a kinetic  or  velocity  esti- 
mate, is  more  than  216  tuns  lifted  one  foot. 
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There  are  other  substances  on  which  this  same  law,  de- 
termining the  rate  at  which  the  affinities  are  to  operate, 
may  be  impressed.  Gun-cotton  is  one.  We  are  again 
obliged  to  Mr.  Abel  for  two  illustrations  on  the  wall 
showing  the  destruction  of  the  martello  tower  at  Dim- 
church,  in  Sussex.  It  was  accomplished  with  186  Ibs.of 
comfiressed  gun-cotton.  Aud  the  development  of  the 
affinities  was  such  that  the  tower  changed  at  once 
into  the  form  you  see  in  the  second  diagram.  Had 
gun-cotton  in  the  same  state  of  combination  and  of 
the  same  character  been  put  into  a cannon,  in  all  proba- 
bility the  cannon  would  have  burst  before  the  ball  had 
I time  to  move. 

Some  very  peculiar  and  inexplicable  affinities  are 
presented  by  this  ally  or  rival  of  gunpowder,  viz., 
* gun-cotton.  In  the  first  place,  the  rate  of  combustion 
' and  the  consequences  of  it  may  be  previously  regulated, 
i and  that  with  much  accuracy.  Its  energy  may  be  mild 
i!  or  great  at  the  will  of  the  operator.  The  results  of 
numerous  experiments  is  that  to  obtain  the  full  power 
; of  gun-cotton  it  must  be  exploded  in  a close  chamber,  in 
order  that  the  gases  and  heat  generated  by  the  first  part 
of  the  explosion  may  penetrate  the  mass.  The  records 
of  experiments  with  gun-cotton  show  very  plainly  the 
, absolute  necessity  for  considering  how  affinities  comport 
themselves.  A hag  of  gunpowder  nailed  on  the  gates  of 
a city  would  blow  them  open  ; a bag  of  gun-cotton  so 
t;  nailed  would  f lil.  Put  the  gun-cotton  in  a box,  and  it 
I,  will  shatter  the  gate  to  atoms.  A box  of  gun-cotton 

I flung  down  close  to  pallisades  would  open  a passage  for 

t troops. 

Spectrum  analysis  reveals  the  fact  that  the  spectrum 
I from  the  flame  of  a compound  body,  as  chloride  of 
I;  calcium,  is  not  the  same  as  that  observed  in  the  eleotiic 
h spark  passing  over  ])ieces  of  chloride  of  calcium.  The 
explanation  suggested  is  thatcertain  chemical  compounds, 
when  they  are  heated  above  a given  temperature,  are 
decomposed  into  their  constituent  elements  below  ih  it 
temperature.  These  compounds  are  capable  of  existing 
in  a permanent  state.  It  may  be  thus  with  the  energy 
of  gun-cotton.  When  discharged  at  the  temperalure'of 
flame,  the  gaseous  constituent  elements  are  not  formed, 
|i  and  therefore  no  explosion.  When  at  the  higher  tera- 
ji  perature  producing  concussion,  then  the  constituents 
are  formed,  and  explosion  ensues. 

You  will  find  that  the  rate  at  which  gun-cotton  ex- 
plodes depends  upon  the  rate  at  which  the  affinities 
are  called  into  play.  Here  is  a specimen.  If  we  bring 
the  affinities  of  this  gun-cotton  into  play  by  means  of 
a spark,  and  thereby  do  not  produce  sufficient  heat  to 
develop  its  affinities  r.apidly,  the  rate  at  which  the 
gun-cotton  is  consumed  is  comparatively  slow.  If  we 
bring  its  affinities  into  a flame,  the  rate  at  which  affinities 
are  developed  in  consequence  of  the  heat  is  great.  If 
we  bring  them  into  play  by  means  of  detonation  the 
rate  at  whiiffi  they  are  developed  is  greater  still.  You 
see  that  when  a flame  is  applied  to  this  strip  of  gun- 
I Cotton  it  runs  along  it  rapidly,  whereas  when  a sp.irk 
j is  applied  to  a piece  of  the  s.ime  material,  the  combustion 
j is  slow,  like  touch-paper.  If  I hold  up  the  string  of  spark- 
I ignited  gun-cotton,  the  heat  gathers,  the  ignition  becomes 
I more  ripid,  the  spirk  being  converted  into  a fl.ime. 

Now  if  instead  of  allowing  tlie  affinities  to  be  exercised 
I at  thit  slow  rate  we  cause  them  to  develop  imme- 
diately, we  should  have  had  a veiy  different  result. 
Here  is  some  pulp  gun-cotton,  the  very  form  in  which  it 
■ Was  used  for  the  destruction  of  this  tower.  If  we  dc- 
■J  tonated  some  of  that,  we  should  none  of  us  be  here  to  tell 
f the  tale  of  how  it  went  off.  There  is  enough  in  my 
(I  hand  to  send  the  walls  of  this  room  in  all  directions  but 
Ij  it  must  be  by  detonation.  The  effect  of  what  is  some- 
'j  thing  like  detonation  can  be  showm  in  a different  form. 
^ ou  are  aware  that  in  a coal  mine  there  are  fearful  e.x- 
plosions.  It  has  been  found  that  these  explosions  often 
I take  place  after  a blast  in  a distant  part  of  the  mine, 
i The  question  therefore  is,  what  has  that  blast  to  do  with 
the  explosion,  the  two  not  being  near  together.  Mr.  Gal- 


loway, of  the  Meterolosrical-office,  has  been  investigating 
this  matter  for  some  time  past,  and  it  has  been  found  that 
these  Davy  safety  lamps,  of  which  specimens  are  on  the 
table,  are  not,  when  within  the  influence  of  a reverberation 
of  the  air  from  the  effects  of  a blast  in  a distant  part  of 
the  mine,  always  as  Safe  as  they  are  supposed  to  be. 

The  lamp  consists  of  a flame  within  gauze;  and  when 
surrounded  by  an  explosive  compound,  owing  to  the 
inability  of  the  flame  to  penetrate  the  gauze,  the  explo- 
sive gas  does  not  ignite.  If,  however,  detonation  takes 
place,  even  at  a distance  from  the  lamp,  then  we  shall 
produce  those  conditions  which  are  favourable  to  the 
development  of  chemical  affinity.  Here  is  a Davy 
safety  lamp,  lighted,  and  now  placed  in  an  atmosphere 
of  explosive  gas.  The  question  is,  what  will  happen 
in  case  a shot  is  fired  in  a distant  part  of  the  mine  ? In 
the  case  before  you  the  lamp  is  placed  at  one  end  of  a 
lung  tube,  the  other  end  of  which  is  closed  by  a piece  of 
indiarubber,  and  in  continuation  of,  but  detached  from, 
the  long  tube  there  is  a short  tube  of  the  same  diameter. 
There  is  no  communication  whatever  between  the  two 
tubes,  and  as  you  may  notice  there  is  a space  between 
the  ends  of  them.  My  intention  is  to  fire  a pistol  at  the 
open  end  of  the  short  tube ; the  explosion  will  cause  the 
india-rubber  to  be  compre.ssed,  and  so  to  acton  the  air  in 
the  longer  tube.  You  probably  know  that  if  there  were 
on  the  tabic  a box  with  an  elastic  back,  and  a candle  at  the 
other  end  of  the  room,  opposite  to  a hole  in  the  front  of 
the  box  then  liy  striking  the  box  at  the  back,  the  candle 
would  be  blown  out.  Now,  on  firing  the  pistol,  having 
its  end  in  this  short  tube,  the  india-rubber  is  compressed, 
and  the  gas  surrounding  the  Davy  lamp,  which  is 
supposed  to  be  in  a uistant  part  of  the  mine,  at  once 
bursts  into  flame.  This  is  the  same  phenomenon  that 
takes  )dace  when  shots  are  fired  in  one  part  of  a mine, 
and  an  t x|dosion  occurs  in  another  part. 

This  is  all  well  and  good  if  it  would  help  towards 
a Solution  of  the  question  of  regulation  of  the  energies  of 
these  affinities  if  only  we  could  delay  the  affinities  as  we 
delay  them  in  gunpowder,  because  we  might  then  do 
what  Galileo  did  when  he  delayed  the  ball  down  an 
inclined  jilane  ; or  what  Kater  did  when  he  caused 
the  pendulum  to  repeat  itself  frequently,  and  so 
record  the  effects  of  gravity ; or  what  Atwood  did 
when  he  took  a small  weight  and  caused  that  to  fall  by 
gravity,  but  distributed  its  effect  through  a large  mass. 
The  consequence  was  that  they  were  enabled  to  observe 
what  the  law  of  gravity'  is.  If,  now,  we  could  rely 
upon  such  a process  of  delaying  the  affinities  as  has 
now  been  mentioned,  we  should  then  have  a chance  of 
ascertaining  their  energies  ; but  we  cannot  rely'  upon 
it  for  two  reasons.  In  the  first  place  there  are  a 
number  of  phenomena  classed  under  the  head  of  nascent 
actions,  which  constantly  interfere.  Let  me  explain  what 
that  is.  At  the  time  that  certain  substances  are  being 
formeil,  certain  affinities  exist  which  do  not  exist  after- 
wards. If,  for  example,  you  manufacture  hy'drogen  and 
then  bring  nitrogen,  from  another  process  of  manufac- 
ture, into  contact,  they  do  not  combine.  If,  however, 
you  manufacture  them  both  in  the  same  vessel,  they 
combine  and  form  ammonia  ; and  hence,  in  the  case  of 
petrifying  vegetables,  there  arises  that  peculiar  am- 
moniacal  smell.  Here  is  some  permanganate  of  potash, 
whieh,  when  dropped  into  this  tube  of  coloured  liquid, 
will  produce  certain  phenomena,  which  take  place 
owing  to  this  nascent  action — the  colour  will  be  dis- 
charged. 

- Then  there  are  another  set  of  actions  which  are 
more  peculiar  still,  which  manifest  great  energy, 
but  whiidr  actions  interfere  with  our  measuring  the 
energy  of  affinity  as  utilised  by  men.  We  have 
here  a ]dece  of  platinum,  and  here  is  an  argand 
burner,  connected  by  a flexible  tube  with  the  gas-pipes 
of  the  room.  Over  the  argand  burner  is  placed  this 
copper  cylinder  on  three  legs,  having  a wire  gauze  top. 
The  sheet  platinum  is  now  coiled  and  placed  on  its  edge 
on  the  gauze.  The  tap  is  opened,  and  the  gas  now  burns 
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with  a lambent  blue  flame.  Observe,  the  platinum  is 
now  being  heated ; now  it  glows.  Let  the  gas  be  turned 
off.  The  flame  is  now  extinguished  ; the  once  glowing 
platinum  has  become  black.  Thus  far  is  nothing 
peculiar.  Again,  the  gas  is  turned  on.  The  black 
platinum  is  passing  to  a dull  red  ; now  it  glows  again, 
but  the  gas  is  not  ignited,  and  the  platinum  remains  at 
this  red-white  heat  without  any  apparent  cause.  If  a 
glass  cylinder,  to  protect  it  from  currents  of  air,  be  placed 
round  it,  this  apparent  burning  without  being  consumed 
will  continue  during  the  remainder  of  the  lecture,  and, 
were  conjuring  tricks  an  object,  it  might  be  said  that 
light  and  heat  were  here  produced  without  the  destruc- 
tion of  any  materials.  This  is  a case  of  what  is  called 
catalytic  action.  Phenomena  like  these  perplex  very 
much  in  estimating  the  energy  of  affinities. 

Here  is  another  case,  of  a like  peculiar  character. 
This  is  a coil  of  platinum  wire,  and  you  will  find  that 
if  made  red-hot,  and  then  placed  in  a vessel  of 
ammonia,  although  there  is  no  gas  in  it,  the  platinum 
continues  red-hot.  There  is  no  reason,  apparently,  why 
it  should  continue  in  that  red-hot  state. 

Gunpowder  has  been  introduced  solely  for  the  pur- 
pose of  illustrating  the  questions  that  might  arise  in 
reference  to  the  physicist’s  and  the  chemist’s  views  of 
affinity,  and  not  for  any  purpose  in  reference  to  its  use 
in  mining  or  war. 

If  its  introduction  has  made  clear  that  the  affinities 
amongst  the  atoms  of  which  it  is  composed  may  be  con- 
trolled, that  the  intensity  and  rate  of  its  explosion 
(which  is  but  another  name  for  chemical  combination) 
maybe  regulated — that  it  and  its  related  explosive  agents 
may  exercise  their  affinities  without  danger — harm- 
lessly and  slowlj',  then  the  inquiry  is  at  once  suggested, 
on  what  elements  do  chemical  combinations  depend  ? 
Why  are  these  combinations  accompanied  with  devasta- 
tion and  ruin.  Whj'  are  they  peaceful  and  unperceived  ? 

Those  who  were  present  at  the  first  lecture  wiU  be 
prepared  for  the  suggestion  that  these  differences  arise 
(in  part,  at  least)  from  some  of  those  results  which  in 
that  lecture  were  said  to  be  deducible  from  a considera- 
tion of  the  units  of  time,  mass,  and  space.  Those  funda- 
mental units  form  a combination  on  which  all  our  know- 
ledge of  work  and  production  of  energy  depends.  It  will 
probably  be  remembered,  too,  that  in  the  lectures  on 
gravity  and  vitality  these  units  of  measurement  formed 
the  object  of  research  by  the  men  who  have  given  to 
society  the  mode  of  estimating  these  energies. 

It  may  have  been  noticed  that  whereas  in  the  other 
lectures  of  this  series  the  titles  have  in  them  the  words, 
“ especially  with  reference  to  the  measurement  of  it,” 
these  words  are  changed  in  the  title  of  the  present 
lecture,  and  there  are  substituted  for  them  the  phrase, 
“ especially  with  reference  to  considerations  for  mea- 
suring, &c.”  It  will  now  be  not  inappropriate  if  one 
or  two  of  the  causes  which  lead  to  this  difliculty  in 
estimating  the  energies  of  affinity  be  made  as  clear  as 
the  competency  of  your  lecturer  will  permit. 

Before  entering  upon  this,  it  may  be  well  to  consider 
whether  the  actual  putting  forth  of  the  energy  of  affinity 
is  a phenomenon  belonging  to  physics  or  chemistry. 
The  answer,  open  to  contradiction  by  many,  is  that  the 
study  of  the  energies  of  affinity  is  a purely  physical 
question,  and  not  a chemical  one.  For  this  reason  a 
chemist  deals  with  those  combinations  in  which  the 
constituent  elements  have  passed  through  such  changes 
that  their  identity  is  lost.  The  chemist  is  ever  dwelling 
upon  changes,  and  his  equations  are  not  the  equations  of 
the  physicist  and  the  mathematician  ; they  are,  by  the 
use  of  mathematical  symbols,  the  representatives  of 
change,  of  what  affinity  has  done  and  completed,  and  not 
of  that  energy  with  which  it  has  been  done  and  which  is 
to  be  measured.  The  energy  of  affinity  either  causes  or 
induces  these  changes,  and  until  that  energy  has  operated 
chemistry  has  no  standing  ground.  The  energy  of 
affinity  opens  the  gate  which  separates  the  domains  of 
the  chemist  from  those  of  the  physicist,  and  as  the 


physicist  is  in  possession  of  the  matter  the  chemist  must 
look  there  before  he  can  take  noce  of  those  changes  he 
so  loves  to  contemplate. 

It  is  quite  true  that  when  the  physicist  and  mathe- 
matician attempt  to  apply  those  principles  which  serve 
so  well  in  investigating  the  measurement  and  utilisations 
of  the  other  imponderables,  they  are  baffled.  By  the 
application  and  study  of  these  principles  it  is  moderately 
well  known  how  to  call  forth  that  which  we  wish  to  call 
forth.  The  summons  being  issued,  we  can  rely  upon  the 
same  result,  whatever  may  be  the  surroundings.  Not  so 
with  the  energy  of  affinity ; it  is  now  slow,  now 
sudden,  now  destructive,  now  restorative,  now  brought 
out  by  heat,  now  by  light,  now  by  moisture,  now  by 
sound,  now  by  time,  now  by  the  simple  presence  of 
another  molecule. 

It  is  similar  to  the  other  energies  with  which  we  are 
dealing,  in  that  it  seems  to  consist  in  a species  of  attrac- 
tion or  its  opposite  repulsion.  Gravity  has  a power  of 
attraction  at  all  distances  ; electricity  has  both  attrac- 
tive and  repellant  powers,  and  we  may  say  at  all  dis- 
tances ; but  affinity  is  limited  to  molecules  so  near  that 
we  must  say  that  the  matters  of  which  they  consist  are 
in  absolute  and  perfect  contact. 

That  there  is  what  we  call  matter — that  it  is  of  such 
a character  or  nature  as  that  no  two  particles  of  it  can 
at  one  and  the  same  time  occupy  the  same  space  ; that 
howev'er  much  a lump  of  this  matter  be  divided  it  may 
still  by  finer  instruments  be  sub-divided ; that  by 
neither  mechanical  nor  chemical  means  has  any  one 
ever  yet  obtained  one  such  ultimate  and  indivisible 
particle  of  matter.  These  are  assumptions  generally 
received  without  controversy. 

It  is,  however,  in  and  amongst  these  ultimate  and  in- 
divisible particles  of  matter,  that  the  laws  of  affinity 
operate.  If  we  could  handle  them  as  we  handle  the 
bulks,  which  the  aggregation  of  these  particles  form, 
then,  probably,  all  difficulties  respecting  the  laws  of 
affinity  would  vanish.  We  cannot  handle  them.  The 
physicist  gives  it  up  in  despair ; the  chemist,  however, 
more  venturesome,  deals  with  them.  In  dealing  with 
them  he  puts  forth  a proposition  which  the  physicist 
knows  not  how  to  accept. 

Such  unions  and  interlacings  as  these  seem  to  set  at 
nought  the  postulate  that  no  two  particles  of  matter  can 
occupy  the  same  space.  For  the  chemist  recognises  two, 
three,  four,  or  five  particles  of  matter,  seemingly  rush- 
ing together,  and,  as  far  as  we  know  occupying  the  very 
space  which  a fundamental  physical  proposition  states 
they  cannot  occupy.  It  may,  however,  be  quite  true,  for 
telegraphic  messages  now-a-days  run  along  the  same 
wire  in  opposite  directions  at  the  same  time. 

If  we  could  but  reconcile  these  views  (and  they  will  be 
reconciled  some  day),  what  a change  will  come  over  the 
dreams  of  scientific  theorists,  and  what  a magnificent 
and  splendid  territory  for  scientific  research  will  then  be 
brought  into  possession. 

To  return  to  the  difficulties  which  interfere  with  an 
enunciation  of  the  laws  of  affinity. 

It  is  plain  that  explosives,  as  they  are  called,  vary  in 
their  manifestations  to  our  senses  in  respect  of  intensity 
(the  assumption  that  the  energy  of  affinity  always  pro- 
duces a species  of  explosion  is  not  a very  violent  one). 
But  it  is  not  so  plain  that  within  themselves  the  intensity 
is  a constant  quantity,  and  admits  of  no  variation — that 
whether  gun-cotton  causes  a clifi’  to  crumble  as  powder 
into  the  sea,  or  flashes  harmlessly  without  even  igniting 
the  gunpowder  laid  on  the  palm  of  the  operatox’’s  hand, 
tho  energy  of  the  affinity  in  the  two  cases  is  exactly  the 
same.  In  fact,  affinity  can  neither  be  created  nor  de- 
stroyed— it  may  be  resisted,  and  if  the  resistance  could 
be  measured  at  the  moment  affinity  may  be  said  to  put 
forth  its  energy,  and  overcome  the  resistance ; then 
this  is  the  measure  of  the  energy.  Illustrations  of  this 
are  numerous  and  convincing.  Let  a few  minutes  be 
given  to  one. 

If  a person  raises  100  separate  lib.  weights  off  the 
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floor  on  to  a table  three  feet  high,  then,'  as  a measure  of 
the  energy  expended,  we  take  the  work  that  is  done,  viz., 
100  separate  lbs.  raised  three  feet,  and  call  the  product 
100X3,  viz.,  300,  as  the  measure  of  the  energy  of  vitality 
which  thus  raised  the  weights.  Suppose  now  the  man  had 
been  ten  minutes  in  doing  this  work,  then  the  energy 
per  minute  would  be  measured  by^  the  figures  30.  Sup- 
pose that  instead  of  working  at  this  rate  he  had 
lifted  all  the  weights  in  one  minute,  the  energy  per 
minute  would  be  still  measured  by  the  figures  300,  and 
if  the  rate  of  work  were  continued  there  would  have 
been  expended  in  10  minutes  an  energy  represented 
by  the  figures  3,000.  Thus  we  may  reason  until  the 
work  originally  done  in  10  minutes,  is  done  in  1 second. 
The  measure  of  the  energy  in  that  1 second  is  300,  and 
in  1 minute  18,000,  and  in  10  minutes  180,000.  The 
intensity  of  the  energy  in  this  last  experiment  is  6,000 
times  as  great  as  in  the  first  experiment.  Let  this  illus- 
tration suffice  to  show  that  to  measure  the  intensity  of 
an  energy  time  must  be  taken  into  account  if  we  wish  to 
utilise  that  energy,  or  to  bring  it  into  calculations. 

It  will  be  within  the  memory^  of  those  present  at  a 
former  lecture  that,  in  the  case  of  the  energy  of  gravity, 
Atwood  brought  time  in  by  staying  the  sudden  action 
of  gravity  and  distributing  the  fall  of  a weight  through 
a large  mass.  Kater  brought  time  in  by^  causing  a 
pendulum  to  record  the  number  of  its  vibrations. 
They  dealt  with  gravity  alone,  but  as  we  are  dealing 
not  only  with  the  energy  of  affinity  alone,  but  with 
such  concealed  and  unknown  energies  as  those  which 
are  taking  place,  whilst  the  phenomena  we  are  observing 
are  going  on.  If  we  could  put  two  substances  together, 
and  could  guarantee  that  neither  nascent  nor  catalytic 
action  should  be  taking  place,  then  we  should  have  an 
energy  responding  as  a unit  to  the  energy  of  gravity. 
So  if  we  could  prolong  the  time  we  might,  somehow  or 
other,  get  a record  of  the  energy^  But  that  we  cannot 
do,  and  with  all  our  modern  appliances  it  seems  almost 
impossible  to  notice  the  time  when  affinity  begins  and 
ends  its  work.  Under  any  circumstances  it  is  difficult 
to  notice  time,  but  when  the  interval  is  short,  what  is 
called  the  personal  error  is  as  great  as  though  the  time 
were  long. 

A digression  may  make  this  clear.  Suppose  the  eye 
sees  an  event,  a nerve  of  sensation  conveys  the  impres- 
sion to  the  brain,  and  then  a nerve  of  motion  directs  the 
muscles  of  the  fingers  to  record  it.  Now,  in  the  case  of 
affinity’,  before  the  nerve  of  sensation  has  telegraphed  to 
the  brain  the  commencement  of  the  event  whose  duration 
we  wish  to  record,  the  end  of  the  event  is  there,  and  the 
retina  has  impression  super-imposed  upon  impression, 
and  the  fingers  fail  to  enter  the  records.  This  leads 
to  another  difficulty — the  nerves  of  different  persons 
transmit  impressions  at  different  rates,  hence  observations 
and  records  of  the  duration  of  things  seen  and  heard  by 
two  people  do  not  agree,  and  certain  corrections  have  to 
he  introduced  consequent  upon  these  personal  differences 
in  the  speed  of  these  nerve-conveying  telegrams. 

As  regards  mass.  Assuming  that  our  investigations 
are  carried  on  in  the  same  locality',  then,  speaking 
generally,  mass  is  fairly'  measured  by'  weight  in  vacuo. 
If  the  bodies  we  see  and  handle  were  units,  then  we  might 
recognise  mass  as  the  weight  of  the  visible  body.  These 
bodies  are  composed  of  elemental  nnits,  the  masses  of 
which  we  cannot  see,  andaffinity' deals  with  these  elemental 
unit  masses  and  not  with  the  bodies  themselves.  Certain 
considerations,  based  upon  numerous  observations,  led 
Dalton  and  others  to  conclusions  in  regard  to  the  weights 
of  these  ultimate  unit  masses.  Admitting  all  to  be 
correct,  they  are  not  sufficient  for  the  purpose  of  esti- 
mating the  energy  of  affinity  through  the  fundamental 
units  of  time,  space,  and  mass. 

_ The  failure  is  thus— Dalton  finding  hydrogen  the 
lightest  substance  compared  all  others  with  it.  But 
what  is  the  actual  weight  of  a hydrogen  atom?  That  we 
do  not  know,  therefore  we  cannot  know  the  weights  of 
the  other  substances  which  are  recorded  in  this. 


If  the  absolute  weight  of  one  elemental  unit  of  any 
simple  body  could  be  had,  then,  thanks  to  Dalton  and 
others,  the  absolute  weight  of  the  unit  elements  of  all 
other  bodies  is  known. 

For  the  purpose  of  making  clear  the  value  of  these 
atomic  or  molecular  elements  in  reference  to  their  mass 
and  the  space  between  them,  let  me,  at  the  risk  of  some 
repetition,  remind  you  that  knowing  the  weight  of  one 
atom  or  molecule  of  each  of  the  bodies,  the  energy  of 
whose  affinities  is  to  be  measured,  and  knowing  the 
space  between  them  and  through  which  space  these 
atoms  or  molecules  pass  before  they'  coalesce,  then  the 
product  of  these  two  elements  gives  the  value  of  the 
energy  in  the  form  of  work  done.  If  with  this  pro- 
duct the  time  is  combined,  then  not  only'  the  energy 
but  the  intensity  of  the  energy  is  also  known. 

Now,  if  we  cannot  get  at  the  unit  masses,  how  can 
we  possibly  get  at  the  distance  between  them  ; yet  this 
distance  is  the  space  through  which  these  little  masses 
must  be  carried  by  the  influence  of  that  affinity  whose 
energy  is  to  be  measured  by  the  work  it  does. 

When,  however,  we  consider  that  the  waves  of  light 
have  been  measured,  the  number  of  them,  per  inch, 
stated,  their  velocity  ascertained,  we  have  good  grounds 
for  assuming  that  the  masses  and  distances  of  the  ulti- 
mate eli;meiits  of  matter  will  also  be  ascertained  ; then 
the  laws  which  regulate  the  energies  of  such  affinities 
will,  most  probably',  be  also  ascertained. 

Such  are  some  of  the  preliminary'  difficulties  which 
present  themselves  to  those  who  look  in  hope  to  establish 
the  laws  which  govern  the  energies  of  affinity  from  first 
principles. 

If,  however,  these  laws  be  enunciated — if  they  be  even 
approximately  attained — it  will  most  probably  be 
through  some  indirect  means,  through  some  other 
energies  from  which  these  energies  of  affinity  may  be 
deduced.  In  this  indirect  way  the  mechanical  energy 
of  heat  has  been  measured,  and  its  value  is  as  generally 
received  and  acted  upon  as  that  twelve  pence  make  one 
shilling  or  twenty  shillings  make  one  pound. 

The  source  of  mechanical  power,  so  far  as  men  utilise 
it,  is  in  the  energies  of  affinities.  To  these  energies,  as 
formed  by'  the  Creator  (inherent  and  primordial),  we 
owe  the  means  by  which  work  is  done.  Indeed,  it  is 
no  very  bold  suggestion  to  make,  that  to  the  exercise, 
even  now,  of  these  inherent  affinities,  we  owe  much — it 
may  be  all — of  terrestrial  magnetism  and  internal  ter- 
restrial change  and  heat ; the  progress,  in  the  depths  of 
the  earth,  of  these  affinities,  may  be  the  cause  of  the 
variation  of  the  compass ; nay,  we  cannot  tell  where 
speculations  such  as  these  lead.  How  the  atoms  disport 
themselves  we  know  not ; this  we  do  know,  that  when 
some  atoms  meet  some  other  atoms  they  are  as  Greek 
joined  to  Greek,  for  “ then  comes  the  tug  of  war.” 


Nearly  30,000  lbs.  of  arrowroot  were  imported 
into  the  colony  of  Victoria  in  1871,  of  which  13,000  lbs. 
came  from  the  United  Kiugdom,  9,000  from  the  Mauritius, 
2,300  from  Natal,  2,000  from  Queensland,  1,100  from  Hong 
Kong,  and  2,000  from  the  Pacific  Islands. 

In  1870,  25,946  tons  of  oranges  and  lemons, 
valued  at  £211,739,  were  shi)  ped  from  Palermo,  and  in  1871, 
31,765  tons,  valued  at  £280,266.  Of  dried  fruits,  504  tons 
were  shipped  in  1870,  and  1,215  tons  in  1871.  Of  manna, 
1,342  cvvt.  in  1870,  and  2,530  cvvt.  in  1871. 

One  of  the  most  important  discoveries  in  econo- 
mic geology  made  during  the  past  y'ear  is  that  of  tin  in 
Australia,  but  the  recent  discoveries  indicate  far  richer  de- 
posits than  any  before  known  there. 

Manganese  is  spoken  of  as  a substitute  for  nickel 
for  industrial  purposes,  the  high  and  increasing  price  of  the 
latter  metal  making  its  use  expensive. 

A monster  diamond  has  been  received  from  the 
Cape,  weighing  2883  carats.  This  is  the  largest  diamond 
South  Africa  has  furnished,  and  when  cut  it  is  estimated  it 
’ will  be  half  as  large  again  as  the  Koh-i-noor. 
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ARMTJAL  INTERNATIONAL  EXHIBITIONS. 


The  remarkable  success  of  the  School  of  Scientific 
Cookery,  at  the  International  Exhibition,  has  induced 
the  Commissioners  to  establish  a new  adiitiunal  coarse 
of  eight  lectures,  by  Mr.  Buokmaster,  on  “ High-class 
Cookery.”  The  first  of  the  series  was  given  on  Wed- 
nesday, June  25.  The  staff  is  augmented  by  an  ex- 
perienced French  chef. 

The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  July  3rd,  was  as  follows:  — Season  tickets, 
161 ; on  payment  of  Is.,  2,763  ; total,  2,914.  On  Frid  ly, 
season  tickets,  166;  on  payment  of  Is.,  2,676;  total, 
2,742.  On  Saturday,  season  tickets,  979  ; on  payment 
of  Is.,  4,551  ; total,  5,530. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  S-iturday,  Julj’  5th,  was  as 
follows: — Season  tickets,  1,882;  on  payment  of  2s.  6d., 
1,039  ; on  payment  of  Is.,  15,087  ; total,  17,948. 

The  number  admitted  on  Monday  was,  season  tickets, 
158  ; on  payment  of  Is.,  2,495  ; total,  2 653.  On  Tues- 
day, season  tickets,  162  ; on  payment  of  Is.,.  2 824  ; 
total,  2,986.  On  Wednesday,  season  tickets,  180;  on 
payment  of  2s.  6d.,  1,254  ; total,  1,434. 


EXHIBITIONS. 


Vienna  Exhibition. — Last  week  33  arti.sans  from  the 
manufacturing  districts  of  this  country  started  for  Vienna, 
under  the  auspices  of  the  Society  for  the  Promotion  of 
Scientific  Industry,  Manchester.  The  purpose  of  the 
society  is  to  obtain  reports  upon  the  Vienna  E.xhibition 
from  the  workmen’s  point  of  view,  and  the  greatest  care 
has  been  taken  in  the  selection  of  the  men.  The  society 
defrays  the  whole  cost  of  the  expedition.  The  arrival 
of  these  men  was  noted  in  the  daily  papers  of 
Thursday.  Mr.  W.  B.  Woodbury  writes  to  the  British 
Journal  of  Photography,  drawing  attention  to  the  fact 
that,  though  there  apparently  are  no  examples  in  the 
Vienna  Exhibition  of  the  well-known  “ Woolburytype,” 
or  the  photo-engraving  process  of  the  same  inventor, 
both  these  processes  really  appear,  under  new  n.ames,  in 
the  French  Section,  the  first  as  “ Photo-glyptique,” 
and  the  second  as  “ Hi-liographie-Rousselon.”  Mr. 
Woodbury  feels  justly  aggrieved  at  this  appropriation  of 
his  idea  by  the  French  exhibitors. — A meeting  of  her 
Majesty’s  Commissioners,  for  the  above  Exhibition,  was 
held  at  Marlborough-house,  on  Tuesday  last,  under  the 
presidency  of  his  Royal  Highness  the  Prince  of  Wales, 
K.G.  There  were  also  present : — His  Serene  Highness 
the  Duke  of  Teck.  G.C.B.  ; his  Serene  Highness  Count 
Gleichen,  Capt.  R.N. ; the  Marquis  of  Ripon,  K G.  ; the 
Earl  Cowper,  K.G. ; the  Right  Hon  H.  C.  E.  Childers, 
M.  P. ; Sir  Anthony  de  Rothschild,  B irt. ; Sir  Richard 
Wallace,  Bart.,  M.P.  ; Sir  Francis  Grant,  P.R.A. ; Mr. 
Henry  A.  Brassey,  M.P.  ; and  Mr.  A.  J.  R.  Trendell 
(acting  for  the  secretary). 

Northampton  Exhibition. — -The  construction  of  the 
building  for  the  forthcoming  exhibition  of  leather-work 
at  Northampton  is  bi-ing  rapidly  proceeded  with.  The 
design  is  for  a wooden  building,  364  feet  long  by 
30  feet  wide.  The  building  will  be  lighted  by  a 
continuous  lantern-light  in  the  roof,  and  artificially  by 
gas. 

Military  Exhibition  at  Aldershot. — The  Aldershot 
Camp  Military  Industrial  Exhibition  was  opened  at  noon 
on  Wednesday  by  his  Royal  Highness  Prince  Arthur, 
who  was  received  bv  General  Sir  James  Hope  Grant, 
commanding  the  Aldi-rshot  division,  Major-Generals 
Herbert  Park  Smith  and  Sir  Thomas  McMahon,  com- 


manding the  infantry  and  cavalry  brigades,  and  a large' 
and  brilliant  staff.  A guard  of  houour  of  100  men,  with 
the  band  of  the  Royal  Fusiliers,  was  stationed  on  the 
lawn  fronting  the  Club  H >use,  and  gave  a royal  salute, 
the  banl  playiug  the  National  Anthem  as  the  Prince 
drove  into  the  grounls.  A choir  of  300  voices  sing  the 
National  Anthem,  after  which  his  Royal  Highness  de- 
clared the  e.xhibition  open. 


TECHNICAL  EDUCATION.— THE  POLY- 
TECHNIC SCHOOL  AT  ZURICH. 

At  a time  when  there  is  so  much  discussion  about  the 
best  way  to  provide  our  own  working  classes  with  thit 
technical  education  in  which,  unfortunately,  the  natives 
of  other  countries  have  often  a very  gre.it  advantage 
over  them,  it  may  be  of  use  to  exiurine  into  the  condition 
of  a Swiss  institution,  which  has  now  been  employed  for 
a considerable  length  of  time,  ani  with  very'  great  suc- 
cess, in  the  work  of  technical  instruction. 

The  Zurich  Polytechnic  School  is  a truly  cosmopolitan 
institution,  as  it  numbers  among  its  students  natives  of 
Switzerland,  Germany,  Austria,  Russia,  Italy,  Greit 
Britain,  Holland,  Greece,  Routnania  and  D inubia, 
Sweden  and  Norway,  Denmark,  France,  Turkey,  the 
United  States,  the  East  and  West  Indies.  In  1871-72, 
the  total  number  of  students  was  689,  divided  thus — 


Swiss 242 

Foreigners 447 

Total  689 


In  addition  to  the  students — properly  so  c.alled — there 
were  361  ziihorer,  or  listeners — a class  of  partial  or  irre- 
gular scholars,  who  do  not  undertake  to  go  through  the 
■whole  curriculum,  but  confine  their  attention  to  particular 
branches  of  study'. 

Regular  students  pay  a yearly  fee  of  100  francs,  an 
entrance  fee  of  five  francs,  library  five  francs,  and  five 
francs  to  the  sick  fund.  The  system  of  instruction  pro- 
vided for  £4  12s.  is  calciilited  to  astonish  the  English 
reader,  and  the  matriculation  examination  is  not  less 
likely  to  dumbfounder  an  English  lad  of  seventeen.  Under 
this  age  no  students  are  admitted,  and  when  we  find 
what  they  are  expected  to  know  before  admission  to  the 
Zurich  School,  we  must  confess  that  the  youths  must 
have  made  good  use  of  their  time.  Each  candidate  has  to 
state  in  writing  his  name,  birthplace,  and  intended  pro- 
fession, and  must  then  undergo  a severe  examimtion, 
whereof  merely  the  heads  are  subjoined  for  fear  of  dis- 
couraging English  students,  who  will  probably  find  their 
want  of  proficiency'  in  German  and  French  a sufficient 
drawbaclr. 

As  an  important  preliminary,  every  aspirant  must 
pass  an  examination — in  writing  and  viva-voce — in  the 
languages  in  which  the  obligatory  course  of  instruction 
is  given,  and  must  satisfy  the  examiners  that  he  under- 
stands French  and  German  well  enough  to  comprehend 
the  lectures. 

As  Heinrich  Heine  remarked  of  the  Romans,  touching 
the  immense  advantage  enjoyed  by'  that  fax'oured  people 
over  the  rest  of  the  world  in  not  having  to  learn  the 
Latin  language,  the  Germans  are  undoubtedly  better 
off  at  Zurich  than  all  other  nationalities,  inasmuch  as 
although  i sstruction  is  given  in  the  French  language, 
and  literature  and  English  and  Italian  are  not  altogether 
overlooked,  the  official  language  of  the  Zurich  P"ly- 
teohnic  School  is,  as  might  be  expected,  German.  That 
the  ridiculous  inefficiency'  of  young  Englishmen  in 
modern  languages  acts  as  an  effectual  bar  to  their  pre- 
sence at  Zurich  is  proved  by  a perusal  of  the  list  of 
students— out  of  447  foreign  students  only  8 come  from 
England. 

The  difficulties  of  the  general  preliminary  examination 
having  lieen  overcome,  the  student  has  to  comply  with 
the  severe  “ Special  conditions  of  admission.”  These 
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vary,  of  course,  according  to  the  department  in  which  the 
aspirant  wishes  to  study.  Before  admission  to  the  archi- 
tectural or  engineering  schools  or  to  the  technical- 
mechanical  school,  he  must  pass  in  arithmetic  as  high  as 
proportion,  and  in  algebra  up  to  the  binomial  theorem, 
and  the  use  of  logarithmic  tables.  He  must  show  fair 
proficiency  in  sj’nthetical  and  analytical  geometry,  and 
also  in  plane  trigonometry.  He  is  expected  to  know 
something  of  field-practice  and  to  have  acquired  the 
elements  of  mechanics  and  physics.  He  must  understand 
the  rudiments  of  inorganic  chemistry,  and  show  some 
skill  in  mechanical  and  ornamental  drawing.  Candidates 
for  direct  admission  to  any  of  these  schools  are  required 
to  pass  an  equally  searchingexamination  in  mathematics, 
but  in  order  to  facilitate  the  admission  of  aspirants  to 
the  regular  schools,  a preparatory  mathematical  class  has 
been  established.  In  this  department  lectures  are  de- 
livered both  in  French  and  in  German.  Including  this 
class  the  school  is  divided  into  eight  departments. 

1.  — An  Architectural  or  Building  School. 

2. — An  Engineer’s  School. 

3.  — A Technical-Mechanical  School. 

4.  — A Technical-Chemical  School. 

5.  — An  Agricultural  and  Forestry  School. 

6.  — A School  of  Mathematics  and  Natural  Science. 

7. -^A  School  of  General  Philosophy  and  Political 

Economy. 

8.  — Preparatory  Mathematical  School. 

Students  in  any  of  these  eight  departments  are  required 
to  pay  strict  attention  to  the  printed  programme. 
“The  whole  theoretical  and  practical  course  of  instruc- 
tion in  the  departmental  schools  is  in  this  sense  obliga- 
tory, that  it  is  the  duty  of  every  student  to  atten  i in 
turn  every  section  set  down  in  the  plan  of  instruction.’’ 
In  some  oases,  however,  exceptions  are  made,  as,  for 
instance,  in  those  of  students  who  can  show  that  their 
studies  are  undertaken  with  some  special  object.  Mere 
attendance  at  the  “obligatoiy  lectures  ” is  not  deemed 
sufficient,  as  all  students  are  required  to  attend  repeti- 
tions and  examinations,  and  also  to  prepare  wiitten  or 
practical  exercises.  The  professors  in  the  first  five 
departments,  and  the  professors  of  botany  and  geology, 
make  excursions  with  their  pupils  for  the  better  illustra- 
tion of  the  principles  inculcated.  The  excursion  element 
has  always  been  a favourite  among  Germans,  as  it  not 
only  admits  of  sound  practical  teaching,  but  affords  an 
agreeable  relief  from  the  monotony  of  the  class-room. 

The  plan  of  instruction  laid  down  for  the  building 
school  extends  over  three  years,  and  a like  period  is 
demanded  to  ensure  proficiency  in  engineering.  Great 
stress  is  laid  upon  the  importance  of  several  “consecu- 
tive” hours  being  daily  devoted  to  the  |irep  iration  of 
drawings  in  the  school  of  architecture,  and  c ire  is  taken 
that  advanced  students  in  the  engineering  siffiool  shall  be 
given  every  opportunity  of  obtaining  practice  in  actual 
construction.  In  the  technical- mechanical  school  the 
summer  season  is  devoted  to  the  study  of  metallurgy  and 
the  chemical  technology  of  building  miterials,  while  the 
laboratories  attacheil  to  the  technical-chemical  school 
are  constantly  thrown  open  to  diligent  students  at  other 
times  than  those  set  down  for  “obligatory”  teaching. 
In  the  forestry  and  cgricultural  schools  the  fine  summer 
weather  is  made  the  most  of.  It  is  impossible  to  read 
the  programme  of  this  department  without  envying  the 
students,  and  even  the  profess'irs,  engaged  as  they  are  in 
map-making,  field-measuring,  and  researches  into  the 
natui-e  of  plants,  trees,  and  flowers.  The  anatomy  and 
physiology  of  farm-stock  are  not  forgotten,  nor  is  agri- 
cultural chemistry  overlooked.  The  whole  theory  and 
practice  of  husbandry  is  agreeably  mingled  with  botany, 
a speci.al  study  of  the  diseases  of  animals,  and  the  con- 
struction of  roads  and  drains. 

Without  dilating  on  the  peculiarities  of  the  remaining 
departments,  it  is  imp'issible  for  a visitor  to  avoid  admi- 
ration at  the  excellent  organisation  and  general  thorough- 
ness of  this  great  school.  This  country  cun  boast  of  no 


analogous  institution  at  present,  but  the  hope  may 
perhaps  be  indulged  that  public  attention  once  drawn  to 
the  subject,  something  will  be  done,  and  that  in  the  place 
of  small  schools  or  colleges,  as  they  are  ambitiously 
called,  scattered  over  the  countrv,  we  may  see  some 
attempt  made  to  caruy  out  a great  comprehensive  scheme 
on  the  Zurich  plan.  Any  attempt  to  approach  the  Swiss 
in  price  would  of  course  be  futile,  unhss,  indeed,  a rich 
endowment  were  diverted  trom  its  original  purpose  to 
the  foundation  of  a technical  school.  The  eflbrt  most 
heroically  made  by  King’s  College,  to  establish  a poly- 
technic school  in  London,  has,  in  spite  of  the  great 
energy  exhibited,  proved  only  a partial  success  ; hut 
the  attempt  shows  the  right  spirit,  and  it  is  certain 
that  a thorough  discussion  of  this  great  subject 
can  have  but  one  result — the  ultimate  removal  of  a 
serious  blot  in  the  educational  system  of  England. 


COMPETITION  FOR  FEMALE  TEACHERS  OF 
DRAWING.— PARIS. 

The  first  examination  of  female  candidates  took  place 
last  week  at  the  Ecole  des  Beaux- Arts.  The  tests  are  se- 
vere, and  the  competition  lasts  more  than  a week.  The 
pupils  are  not  actually  shut  up  in  little  separate  lor/es, 
as  they  are  in  the  case  of  the  regular  examination 
of  the  school,  but  isolated  and  overlooked  in  such 
a manner  as  to  secure  the  iudiviUuulity  of  their  woj-k. 
In  the  first  place,  they  are  rccpiired  to  execute  in  six 
hours,  including  luncheon  time,  a piece  of  ornament 
from  the  plaster,  and  their  Mxcoes.s  or  non-success  de- 
termines their  admission  to  Conqiete  this  year. 

Those  admitted  are  required  to  produce  an  entire 
figure  after  the  antique,  such  as  the  “ Diane  Ctns- 
sc-resse,”  the  “Diane  do  Gffiie,”  or  the  “Venus  de 
Milo,”  three  sittings  of  six  hours  each  being  allowed 
for  each  work.  After  this  proof  of  the  aspirants’  clas- 
sical attainments,  they  are  lu  quired  to  produce  an 
ornament  derived  from  forms  of  ihe  vegetable  kingdom. 
The  trials  terminate  with  oral  ex  minations,  the  pupils 
being  required  to  correct  a given  design,  point  out 
its  good  and  bad  features,  and  quote  the  princijiles 
of  art  in  each  case,  and  rules  observed  or  violated,  before 
a juiy. 

The  successful  ca.ndidates  will  he  employed  either  in 
one  of  the  nineteen  subsidised  schools  of  design  in  the 
city,  in  the  Thursday  classes  which  have  been  established 
in  each  arrondissement,  or,  lastly,  in  the  ordinary  com- 
munal schools,  according  to  the  amount  of  proficiency 
exhibited. 

The  Thursday  classes  are  only  for  girls  who  have  already 
exhibited  some  talent  for  drawing,  and  are  directed  by 
the  chief  drawing  mistress  of  the  arrondissement;  the 
lessons  last  four  hours.  The  subsidised  schools  meet 
three  times  a week  for  three  hours.  In  both,  compe- 
titions take  place  at  intervals,  and  prizes  are  given  to 
create  emulation  amongst  the  pupils.  The  average 
artistic  power  cannot  fail  to  be  raised  by  such  means  as 
these,  of  which  the  authoiities  of  Paiis  are  prodigal. 


Nickel  facing  for  printing  typie  is  said  to  be 
about  to  come  into  general  use.  It  is  cheaper  and  much 
harder  than  copper,  and  forms  a better  .surface. 

Brittle  gold  is  refined  in  the  London  Mint,  by 

passing  chlorine  gas  through  the  melted  metal.  The  results 
of  the  process  are  entirely  satisfactory. 

There  was  received  at  Melbourne  in  the  year 
1871  jewellery  valued  at  £22,496,  of  which  £9,950  had  to 
pay  ail  import  duty  of  12J  per  cent.,  and  £12,546  of  20  per 
ceut. 

A company  has  been  formed  for  the  construction 
of  a tuuuel  under  the  Hudson,  between  New  York  and  Jer- 
sey City.  The  proposed  capital  is  3,000  000  dols. 

A tunnel  through  the  Rocky  Mountains  is  now 
talked  of. 
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CONCEETE  SYPHONS  ON  THE  CANAL 
“QUINTUEO  SELLA.” 

In  consequence  of  the  short  time  (four  months)  which 
was  allowed  for  the  construction  of  the  extension  of 
the  branch  canal,  Quinturo  Sella,  from  Mortara  to  San 
Georgia,  and  the  scarcity  of  bricks,  the  Canal  Cavour 
Company  determined  to  accept  the  proposal  of  Signor 
Giuseppe  Frattini  (who  has  successfully  introduced  his 
use  of  concrete  into  Italy,  for  the  construction  of  hy- 
draulic works)  to  build  all  the  syphons  for  the  passage 
of  existing  irrigation  channels  under  the  new  canal  in 
cement  concrete. 

These  syphons,  which  vary  in  diameter  from  0'25  to 
1-00,  are  circular  in  section,  and  are  moulded  on  a 
wooden  cone  about  six  feet  in  length,  which  is  drawn 
forward  as  the  work  proceeds.  Three  syphons,  of  oval 
section,  2’00  in  width  by  1‘60  in  height  and  20  metres 
in  length,  have  also  been  constructed  by  Signor  Frat- 
tini,  and  are  probably  the  largest  works  of  this  class 
which  have  ever  been  made. 

The  cement  used  is  that  known  as  “ Ciment  de  la 
Porte  de  Franca,”  made  at  Grenoble,  the  quick-setting 
fd  prise  prompte)  being  mixed  with  the  slower-setting 
quality,  in  certain  proportions,  according  as  it  is  re- 
quired to  hasten  the  setting  of  the  work.  The  ballast 
and  sand  should  be  clean,  and  when  easily  obtained,  the 
granite  chips  from  a stone-cutter’s  yard  add  considerably 
to  the  strength  of  the  work.  A few  hours  after  com- 
pletion, such  work,  struck  lightly  with  a hammer,  was 
found  to  ring  like  a bell. 


CORRESPONDENCE. 


THE  LATE  COTTON  SUPPLY  ASSOCIATION. 

Sir,— In  the  report  presented  to  the  annual  meeting 
of  the  Society  of  Arts,  on  the  25th  ultimo,  I find  that 
under  the  head  of  “ Cotton  ” the  Cotton  Supply  Associ- 
ation of  Manchester  is  represented  to  have  been  “ set  on 
foot  during  the  scarcity  of  cotton,  arising  from  the  civil 
war  in  the  United  States  of  America,”  &c.  This  state- 
ment is  incorrect.  The  association  was  formed  several 
years  anterior  to  the  American  civil  war,  and  the  con- 
sequent scarcity  of  cotton,  known  as  the  cotton  famine. 
It  originated  in  the  uneasiness  occasioned  by  the  de- 
pendence which  prevailed  upon  one  main  source  of 
supply,  and  in  the  desire  which  was  felt  to  develop 
the  cotton-growing  capabilities  of  other  countries, 
especially  those  under  the  dominion  of  the  British 
crown.  It  has  not,  therefore,  as  is  stated  in  the  report, 
ceased  its  operations,  because  the  special  circumstances 
under  which  it  was  formed  have  passed  away,  but 
having  diligently  stimulated  the  increased  production 
of  cotton  in  all  countries  where  it  had  previously  been 
cultivated,  and  introduced  it  into  others  where  it  had 
never  before  been  grown  for  export,  it  was  thought  that 
the  work  initiated  might  now  be  left  to  the  operation  of 
ordinary  causes.  I shall,  therefore,  feel  obliged  if  you 
will  allow  this  correction  to  appear  in  your  next  issue. 
In  making  this  request,  I take  the  opportunity  of  expres- 
sing my  own  opinion,  that  the  Cotton  Supply  Committee 
which  the  Society  of  Arts  proposes  to  organise,  may  find 
useful  employment,  especially  as  regards  India.  Many 
of  the  countries  which,  during  the  time  of  scarcity,  were 
attracted  to  the  cultivation  of  cotton  by  the  high  prices 
ruling  in  the  English  market,  might  doubtless,  under 
favourable  auspices,  make  its  growth  a success ; but 
there  are  other  branches  of  industry  which  have  already 
taken  root,  and  will  continue  to  have  tho  preference,  so 
that  from  this  and  other  causes  cotton  will  only  receive 
occasional  attention.  But  it  is  otherwise  in  India,  which 
is  essentially  an  agricultural  countrj',  and  cotton  oc- 
cupies the  chief  place  amongst  its  products.  Its  present 


cotton  exports  equal  in  value  the  entire  land  revenue, 
so  that  the  preservation  and  extension  of  such  a trade  is 
of  paramount  importance  alike  to  England  and  to  our 
great  eastern  dependency. 

Sir  Bartle  Frere,  in  a letter  earnestly  deprecating  the 
intended  closing  of  the  association,  makes  the  following 
pertinent  remarks,  viz. : — “ In  the  production  of  cotton 
I have  no  doubt  we  are,  in  India,  at  length  on  the  right 
road ; and,  for  being  there,  we  owe  much  to  the  per- 
severing efforts  of  the  Cotton  Supply  Association.  It 
is  only  by  a body  like  the  association  keeping  the  matter 
perpetually  before  the  public  and  the  administrators  of 
India  that  the  naturally  slow  progress  can  be  accelerated. 
Even  the  Viceroy  himself  can  effect  comparatively  little, 
but  very  slowly,  without  the  moral  support  which  he 
will  derive  from  the  opinions  of  men  who  have  devoted 
so  much  attention  to  the  subject  as  the  members  of  the 
association.” 

My  own  lengthened  experience  in  connection  with 
the  association,  and  my  personal  acquaintance  with 
India,  as  well  as  the  private  letters  which  I continue  to 
receive  from  well-informed  persons  associated  with  cotton 
cultivation,  lead  me  to  the  conclusion  that  there  is  still 
much  to  be  done  before  India  will  be  made  a satisfactory 
source  of  cotton  suppl}’.  I earnestly  hope  that  the  com- 
mittee proposed  to  be  organised  may  prove  equal  to  the 
work  which  they  intend  to  undertake,  and  that  their 
success  may  greatly  surpass  their  highest  expectations. 
— I am,  &c.,  Isaac  Watts,  Secretary, 

Late  Cotton  Supply  Association. 

Manchester,  July  1,  1873. 


GENERAL  NOTES. 

» 

New  Photometer. — A simple  arrangement,  which  may 
prove  exceedingly  useful  for  many  purposes,  has  been  devised 
by  M.  Yvon.  A piece  of  paper  or  card  is  folded  in  the 
middle,  and  placed  upright  on  a table  in  such  a manner  that 
the  two  halves  form  right  angles.  In  the  line  bisecting  the 
angle  thus  formed,  and  at  some  little  distance  from  its  apex, 
is  placed  a tube,  blackened  in  the  interior,  through  which 
the  observer  looks  at  the  edge  of  the  paper  or  card.  The 
sources  of  illumination  to  be  compared  are  placed  at  opposite 
sides  of  the  card.  So  long  as  the  two  surfaces  are  equally 
illuminated,  the  observer  has  a perception  of  relief ; when, 
however,  the  light  falling  on  each  is  perfectly  equalised,  he 
sees  what  appears  to  be  a plane  surface. — Iron, 

Preservation  of  Food. — Carbolic  acid  paper,  which  is 
now  much  used  for  packing  fresh  meats  for  the  purpose  of 
preserving  them  against  spoiling,  is  made  by  melting  five 
parts  of  stearine  at  a gentle  heat,  and  then  stirring  in  tho- 
roughly two  parts  of  carbolic  acid  ; after  which  five  parts  of 
melted  paraffine  are  to  be  added.  The  whole  is  to  be  well 
stirred  together  until  it  cools  ; after  which  it  is  melted  and 
applied  with  a brush  to  the  paper,  in  quires,  in  the  same  way 
as  in  preparing  the  waxed  paper  so  much  used  in  Europe  for 
wrapping  various  articles. 

Production  of  Gold  in  Finland. — During  last  autumn 
there  were  no  less  than  seventeen  companies  engaged  in  ex- 
tracting gold  from  the  auriferous  sand  of  Finland.  The 
alluvial  deposits  at  Toalo  are  said  to  be  extremely  rich  in 
gold,  the  total  production  last  season  being  estimated  at 
from  50,000  to  60,000  grammes,  representing  a total  value  of 
60,000  roubles  (£9,500.)  One  of  these  companies  returned 
a dividend  of  70  per  cent. ; the  largest  nugget  yet  found 
weighed  forty  grammes. 

Practical  Geology. — Six  elementary  lectures  on 
rocks  and  metallic  minerals,  adapted  to  a juvenile  audience, 
will  be  given  by  Professor  Tennant,  at  his  residence,  149, 
Strand,  London,  W.C.,  on  July  14th,  15th,  16th,  17th,  18th, 
and  19th,  at  11  a.m.  and  3 p.m.  Terms  : — Half  a guinea 
for  the  course  ; five  shillings  for  children  of  Fellows  of  the 
following  Societies — Geological,  Zoological,  Chemical,  Eoyal 
Microscopical,  lioyal  Geographical,  Koyal  Ilortiaultural, 
Geologists’  Association,  and  Society  of  Arts. 
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AlfNOracEMEIfTS  BY  THE  COTIHCIL. 


H.HT.  THE  SHAH  OF  PERSIA. 

His  Majesty  the  Shah  of  Persia  having  expressed, 
through  Sir  Heniy  Rawlinson,  his  readiness  to 
become  a member  of  the  Society,  the  Council  have 
great  pleasure  in  announcing  that  they  have  (in 
accordance  with  the  74th  Bye-law)  elected  His 
Majesty  an  Honorary  Life  Member,  without  the 
ordinary  formalities  of  election. 


PROCEEDINGS  OF  THE  SOCIETY- 


MUSICAL  COMMITTEE. 

EEPOET  OP  A EECENT  VISIT  TO  THE  CON- 
SERVxiTOIRE  BE  MUSIQUE  AT  PARIS. 

1.  The  existing  building,  situate  in  the  Fau- 
bourg Poissonniere,  Paris,  is  not  generally  con- 
sidered to  be  the  type  of  a music  school  planned 
as  well  as  possible.  Many  changes  would  he 
effected  in  it  if  the  necessary  funds  were  forth- 
coming. Still  the  rooms  for  study  appear  to  be 

I well  sruted  for  their  uses,  and  from  a hasty 
1 inspection  it  appeared  that  the  accommodation 
was  sufficient. 

2.  I obtained  the  following  enumeration  of  the 
rooms  from  M.  Chouquet,  the  du-ector  of  the 
“ Mus6e  Instrumental  ” : — 

(a.)  A large  “ salle  de  theatre,”  allotted 
to  theatrical  and  lyrical  entertainments,  and 
concerts.  The  scenery  used  for  the  theatrical 
and  operatic  representations  consists  of  a 
semicircular  Pompeian  ulterior,  which  encircles 
j the  sides  and  back  of  the  stage.  Above  the 
I scenery  (about  12  feet),  .and  at  the  hack  of  the 
I stage,  rises  the  organ,  which  may  be  left  visible  or 
not  (at  choice)  to  the  audience.  When  conceids 
are  given,  an  ordinary  orchestral  platform  is  placed 
on  the  stage,  rising  from  the  footlights  up  to 
the  organ.  The  auditorium  of  the  salle  is  con- 
structed after  the  principle  of  that  in  an  ordinary 
French  tlieatre,  in  size  like  the  Theatre  du  Palais 
Eoyal,  &c. , only  without  a lofty  gallery. 

(6.)  A smaller  room,  or  salle,  of  an  oblong  form, 
with  a raised  stage,  but  without  a proscenium, 
about  60  ft.  by  25,  is  devoted  to  dramatic  instruc- 
tion, declamation,  and  examinations  in  those 
branches.  M.  Bressant,  of  the  Theatre  Fran<;ais,  was 
' giving  a lesson  when  I visited  this  room.  Three 


students  were  acting  under  his  tuition,  and  the 
class  of  male  and  female  students  were  spectators 
of  the  students’  attempts  to  copy  the  finished 
posings  and  declamations  of  M.  Bressant.  At  the 
back  of  the  stage  is  a small  organ,  and  this  is  used 
for  the  organ  instruction  classes. 

(c.)  On  the  7'ez  de  chnuss^e,  as  well  as  on  the 
second  floor,  are  small  theatres — merely  square 
rooms,  fitted  with  a stage  raised  about  3 ft.  or 
less  from  the  floor,  upon  which  is  erected  the 
framework  commonly  used  for  scenes.  This- 
framework  is  a fixture,  and  serves  to  accustom 
the  students  to  the  entrances  on  the  stage,  the- 
general  position  of  the  wings,  &c.  One  of  these 
theatres  is  used  for  instruction  in  opera  proper, 
and  the  other  one  in  opera  comique. 

(d.)  Of  class  rooms— each  room  being  about 
16  to  18  ft.  by  14  to  16,  by  11  ft.  high — nine  are 
allotted  to  male  students,  and  ten  to  female  stu- 
dents. Each  of  these  rooms  is  intended  to  hold 
about  20  students.  I saw  one  class  under  instruc- 
tion (pianoforte),  and  there  was  ample  room  for 
them ; tliey  numbered  however  16,  and  were 
chiefly  boys  from  14  to  16  j^ears  old. 

(e.)  There  is  one  good-sized  lecture  room  for  sol- 
feggio classes. 

( f.)  There  are  two  salles  d’attente,  one  for  males, 
the  other  for  females. 

Precise  plans  of  the  building  could  be  obtained 
by  an  official  application  to  M.  Ambroise  Thomas, 
requesting  him  to  get  them  from  M.  Lance  (the- 
architcct),  15,  Rue  Trcilhard. 

3.  Number  of  Students. — At  the  present  time 
there  arc  700  students  ; 300  men,  250  women  stu- 
dents, who  have  gained  admission  after  examina- 
tion; besides  these  there  are  150  “ auditeurs,”  who 
are  perudtted  to  attend  the  classes  and  to  listen  to 
the  masters  while  they  are  giving  their  lessons. 
These  “auditeurs”  gain  admission  either  by  the 
nomination  of  the  Minister  of  the  Interior,  or  by 
passing  an  examination.  Many  of  them  ultimately 
become  regular  students. 

4.  Numhei  of  Professors.- — There  are  84  masters. 
8 teach  singing ; 5 teach  pianoforte  (superior 
classes)  ; 5 teach  pianoforte  (preparatory  classes) ; 
6 teach  harmony  ; 3 teach  advanced  composition  ; 
1 teaches  history  of  music  ; 4 teach  solfeggio  ta 
large  classes  of  students  by  lectures  ; 12  teach,  sol- 
feggio to  students  individually  ; 4 teach  violin  ; 2 
teach  violoncello  ; 1 teaches  the  double-bass  ; and 
there  is  one  master  for  each  of  the  different  vdnd  in- 
struments in  the  orchestra,  such  as  trumpets,  horns, 
trombones,  flutes,  clarinets,  oboi,  &c.  ; 1 master  for 
organ ; 1 master  for  the  harp  ; 4 masters  for  lyrical 
declamation  and  study  of  parts  in  opera,  &c.  ; 3 
masters  for  dramatic  declamation ; 1 master  for 
French  grammar,  prosody,  &c.  The  professors  of 
the  highest  class,  which  includes  men  of  standing, 
such  as  M.  Ambroise  Thomas,  Monsieur  Chouquet, 
Monsieur  Felicien  David,  all  members  of  the  Insti- 
tute, each  receive  an  annual  payment  of  not  more 
than  2,500  francs. 

Elementary  professors  are  paid  1,200  fr.  each. 
Those  who  have  been  on  the  staff  for  some  time, 
and  have  become  more  or  less  eminent,  such  as 
Messrs.  Henri  Herz,  Alard,  Dancha,  Franchomme, 
Ernest  Boulanger,  Roger,  Madame  Viardot, 
Garcia,  &c.,  each  receive  2,000  fr.  per  annum.  A 
professor  gives  at  least  three  lessons  a week,  each 
lesson  lasting  two  hours. 
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5.  The  amount  of  the  State  subsidy  is  now 
210,000  francs,  which  is  the  sole  support  of  the 
school.  The  State  provides  the  ground  and  build- 
ings. There  is  a considerable  property  in  the 
“material,”  such  as  instruments,  books,  scores,  &c., 
belonging  to  the  institution.  The  whole  of  the 
subsidy,  therefore,  can  be  devoted  to  the  payment 
of  professors,  for  administration,  and  cost  of  neces- 
sary furniture,  &c. 

6.  The  students  now  board  out  of  the  Conserva- 
toire, and  practise  at  their  own  lodgings.  The 
director,  the  secretary,  the  keeper  of  the  museum, 
the  two  chief  attendants,  and  messengers,  hve  on 
the  premises. 

7.  The  classes  begin  at  9 a.m.,  and  last  until 
4 p.m.  Each  class  meets  for  two  hours. 

8.  No  fees  whatever  are  paid  by  the  students, 
who  are  permitted  to  enter  only  upon  merit. 
There  are  scholarships,  which  are  awarded  by  the 
government  to  the  most  distinguished  students. 
They  vary  in  value  from  £30  to  £70  a year, 
and  are  destined  for  the  support  of  the  student. 
The  return  tor  this  gratuitious  instruction,  &c., 
which  the  State  derives  from  the  students,  is  the 
use  of  students’  services  at  certain  principal 
theatres  for  four  years  after  their  education  is 
complete.  They  are  paid  moderate  salaries  during 
these  four  years,  and  if  they  turn  out  to  be  great 
singers  or  actors  the  government  is  benefited  to  the 
extent  of  the  advance  upon  the  average  receipts 
in  the  theatres. 

9.  A book  entitled  “ Histoire  du  Conservatoire 
de  Musique,”  by  M.  Lassabathie,  Paris,  Michel 
L4vy,  1860,  contains  a number  of  interesting  facts 
about  the  establishment. 

10.  I should  add  that  there  is  a spacious  library 
above  the  museum.  All  kinds  of  musical  works, 
fidl  scores  by  composers  of  all  times  and  countries, 
and  original  writings  by  former  students  of  the 
Conservatoire  are  contained  in  this  library.  The 
collection  of  musical  instruments,  principally 
formed  by  M.  Clapisson,  is  well  known.  Many 
important  specimens  are  here,  and  new  ones  are 
added  from  year  to  year.  Monsieur  Chouquet  is 
the  keeper  of  the  museum  and  the  librarian,  and 
is  a learned  critic.  He  will  gladly  assist  in  pro- 
curing further  information. 

Alan  S.  Cole. 

May,  1873. 


CANTOR  LECTURES. 

The  fifth  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  ‘ ‘ On  the  Energies  of  the  Im- 
ponderables, with  especial  reference  to  the  Measure- 
ment and  Utilisation  of  them,”  was  dehvered  by 
the  Rev.  Althtjb,  Eigg,  M.A.,  on  Monday  evening, 
March  3rd,  1873,  as  follows; — 

Lecture  V. 

Oh  the  Energy  of  Electricity,  tvith  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

The  energy  of  electricity  is  being  manifested  in 
phases  new  to  men  day  by  day.  That  which  in  the 
early  part  of  the  present  century  was  unknown,  is  now 
so  well  known  as  to  win  neither  surprise  nor  notice. 
The  telegraph  which  girdles  the  earth — the  electro- 
deposition  of  metals — the  light  which  pales  our 
brightest — the  power  which  melts  the  most  refrac- 
tory metals  (for  I have  seen  a square  bar  of  iron  a 


foot  in  length,  and  about  three-eighths  of  an  inch  on  the 
side,  fused  into  drops  by  a current  of  electricity  in  less 
time  than  this  narrative  has  occupied) — these  have  been 
handed  down  by  science  to  promote  the  commercial  and 
social  welfare  of  mankind. 

What  remains  to  be  done  by  this  energy,  so 
recently  harnessed,  and  as  yet  only  partially  trained,  is 
beyond  our  present  ken  ; hut  that  it  will— or,  at  least, 
that  it  can — be  developed  in  a sufficiency  to  supply 
our  coal-fields  when  exhausted,  and  take  upon  itself  all 
that  coal,  and  wind,  and  water  now  give  of  kinetic 
energy,  no  one  who  has  watched  the  progress  of  the 
past  need  doubt ; this,  too,  quite  irrespective  of  the 
view  that  owing  to  the  quantity  of  zinc  consumed,  elec- 
tricity can  never  compete  with  coal  in  producing  the 
same  results.  There  is  every  reason  to  expect  that  long 
ere  the  coal-fields  are  exhausted,  the  tidal  waves  on  our 
coasts  will  be  supplying  light  enough  and  heat  enough, 
and,  therefore,  power  enough,  for  the  requirements  of 
Great  Britain  and  Ireland. 

Propositions  better  established  than  that  which 
asserts  electricity  to  be  non-producible  from  sufficiently 
economical  sources  have  faded  into  oblivion. 

The  energies  of  electricity  are  manifested  whenever 
there  is  a molecular  disturbance  within  or  amongst  bodies. 
Whenever  any  change  takes  place  in  anything  whatever, 
and  amongst  any  molecules  whatever,  an  electric  cur- 
rent is  produced,  and  if  not  necessarily  manifested  to  us, 
still  it  always  is  present.  Probably  there  is  not  a 
single  act  of  our  lives,  and  it  may  be  not  even  a thought 
in  our  heads,  which  is  not  associated  with  an  electric 
current. 

Kindly  understand  that  the  lecture  is  on  the  energy 
of  electricity,  and,  therefore,  time  must  not  be  occupied 
in  describing  instruments.  Galvanometers  are  now-a- 
days  made  so  delicate  that  if  you  lay  one  finger  in  one 
trough  of  salt  water,  and  another  in  another,  and  simply 
tighten  the  muscles  of  one  arm,  a current  of  electricity 
passes  through  the  galvanometer  and  deflects  the  needle. 
We  cannot  raise  our  hands  to  our  head  without  setting 
free  a current  of  electricity,  and  in  that  current  is 
energy.  Its  energy  is  manifested  in  the  moving  of  the 
galvanometer  needle.  How  much  of  that  energy  is 
merely  the  balance  between  two  energies  of  large 
amount — how  much  is  not  manifested,  owing  to  the 
sluggishness  of  the  instrument  and  from  other  defects, 
we  know  not,  but  that  some  is  thus  interfered  with 
there  is  very  little  doubt.  We  usually  speak  of  a 
galvanic  battery  as  being  formed  of  zinc  and  copper, 
or  of  metals  in  chemically  different  relations  to  a 
liquid  ; if,  however,  you  take  a piece  of  ordinary  copper 
bell  wire,  and  connect  the  two  ends  of  it  to  the  gal- 
vanometer, then  cut  it  in  two  with  a pair  of  scissors, 
and  dip  each  cut  end  into  salt  and  water,  or  put  them 
into  your  mouth,  an  electric  current  passes,  and  the 
galvanometer  shows  that  there  has  been  some  species  or 
other  of  molecular  disturbance  which  has  caused  a mani- 
festation of  electrical  energy. 

This  energy  of  electricity  becomes  kinetic  when  it  is  ■■ 
allowed  to  pass  freely.  For  example,  in  any  bodies  J 
which  are  quiescent,  it  is  kinetic,  but  it  is  potential  '• 
when  resisted.  If,  for  instance,  a current  of  electricity  ' 
passes  along  a wire  and  the  action  is  resisted,  the  wire  • 
becomes  hot.  If  it  passes  through  any  compound  body,  , 
as,  for  instance,  water,  then  it  is  resisted,  and  the  water  is  . 
immediately  decomposed.  Consequently  we  are  dealing  , 
to-night  with  an  energy  manifested  in  molecular  dis- 
turbance, and  having  both  a potential  or  stored-up  power, , 
and  a kinetic  power  in  motion.  The  question  now  is, , 
how  is  this  energy  to  be  measured,  for  the  subject  of  the 
lecture  this  evening  is  a mode  of  measuring  the  energy 
of  electricity. 

Towards  the  middle  of  the  last  century  (about  1746) 
the  first  electrical  machine  was  made.  In  1650,  Otto 
Guericke,  to  whom  we  are  indebted  for  the  air-pump, 
suggested  the  scheme,  but  Hawksbee  was  the  first  to 
make  one.  His  machine  consisted  of  a ball  of  sulphur, 
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afterwards  altered  to  a ball  of  glass.  The  hands  were 
employed  to  rub  it,  and  a large  liy- wheel,  about  six  feet 
high,  was  employed  to  turn  it.  Silk  threads  from  the 
ceiling  held  what  we  now  call  the  conductor; 
and  by  the  exercise  of  a very  large  amount  of 
mechanical  power  they  were  enabled  to  get  a small  spark, 
to  the  surprise  of  all,  to  the  curiosity  of  many,  and  the 
dread  of  not  a few.  After  that  we  come  to  the  plate 
machine,  whii'h  is  arranged,  as  you  are  aware,  with 
cushions  ; still  we  have  those  sparks  which  were  sup- 
posed to  have  much  energy  in  them.  We  then  pass  on 
from  the  glass  plate  machine  to  the  vulcanite-plate  ma- 
chine. Here  is  a vulcanite-plate,  and,  as  you  are  aware, 
by  rotating  it  between  cushions,  the  electricity  is  ga- 
thered upon  this  conductor.  You  see  this  large  wooden 
ring — that  was  suggested  by  Winter;  the  object  of  it 
was,  somehow  or  other,  we  do  not  know  how,  to  condense 
the  electricity,  and  to  convert  what  might  be  a fine 
line  spark  into  a solid  whitish  spark.  How  this  ring 
acts,  and  the  whole  history  of  this  machine,  would  be 
quite  sufficient  matter  for  one  lecture ; but  that  with 
which  we  are  now  concerned  is  not  how  to  produce  such 
phenomena,  but  how  to  attempt  to  measure  the  energy  of 
the  electricity  which  these  machines,  and  other  means, 
can  develop.  I scarcely  need  tell  you  that  it  is  not,  in  any 
sense  of  the  word,  an  electrical  lecture  in  which  we  are 
to  be  engaged  this  evening,  and  these  apparatus  are  only 
here  as  illustrations  of  the  operations.  Sparks  pass 
from  the  conductor,  and  are  usually  charged  into  a 
jar  of  this  kind — a Leyden  jar.  That  was  first  done 
in  the  year  1746.  The  jars  were  charged  and  dis- 
charged, and  although  great  shocks  were  felt,  yet  no 
measure  was  taken,  and  it  was  supposed  that  in  the 
shock  consisted  the  energy  of  electricity. 

Now,  the  mode  in  which  electricity  thus  presenting 
itself  was  ultimately  measured  was  by  a small  jar  of  this 
kind,  called  a unit  jar.  This  unit  jar  is  in  all  respects  the 
counterpart  of  the  Leyden  jar,  only  made  smaller,  and  one 
is  here  mounted  on  glass  and  brass  rods.  There  are  two 
brass  balls,  one  connected  with  the  inside  of  the  jar  and 
one  with  the  outside,  which  balls  can  be  set  at  any  dis- 
tance apart.  The  inside  of  the  jar  is  charged  from  the 
electrical  machine,  and  as  soon  as  it  is  sufficiently  charged, 
according  to  the  distance  of  the  halls  from  one  another, 
a spark  passes.  So  passing,  spark  after  spark  enters  the 
larger  jar,  and  if  we  count  the  number  of  such  entering, 
we  have  settled  what  was  supposed  to  be  the  measure  of 
energy  contained  in  the  large  jar.  We  may  put  in  10, 
20,  30,  or  40  charges.  It  will  be  very  obvious  to  you, 
however,  that  these  unit  jars  vary.  The  same  jar  is 
always  alike,  but  you  cannot  make  two  exactly  alike. 
Even  if  this  could  be  done,  the  state  of  the  atmosphere 
and  other  surroundings  would  so  influence  the  passing 
electricity  that  accurate  comparisons  and  conclusions 
could  not  be  made.  Moreover,  these  jars  vary  on  the  sur- 
face, and  in  the  character  of  the  glass,  and  in  other  ways ; 
consequently,  this  mode  of  measuring  energy  must 
necessarily  be  a failure.  The  unit  jar,  therefore,  has  fallen 
into  complete  disuse. 

Hitherto  the  mode  of  producing  the  electricity  to  be 
measured  has  been  by  friction.  Now,  here  is  a machine, 
consisting  of  a thin  circular  vulcanite  disc,  capable  of 
being  put  in  rapid  rotation,  but  there  are  no  ruVjbers  or 
other  articles  in  contact  with  the  plate.  It  is  called  a 
Bertsch  machine.  Here  are  three  segments  of  thin  vul- 
canite ; one  of  these  is  rubbed  with  a piece  of  dry  silk  or 
fur,  and,  being  slid  in  prepared  grooves,  the  faces  of  the 
segment  and  rotating  vulcanite  are  about  one-quarter  of 
an  inch  apart.  These  two  other  segmental  pieces  can  be 
slid  behind  the  first  one ; if  the  room  and  the  atmosphere 
were  not  so  damp  we  should  probably  get  a four-inch 
spark  from  this  machine.  One  segment  is  rubbed,  and 
placed  about  a quarter  of  an  inch  from  the  disc,  and  by  a 
process  of  induction,  when  it  is  rotated,  there  is  a 
noise  as  of  much  electricity  being  brought  forward  and 
gathered  by  the  conductor.  Again,  we  have  here 
no  quantity  of  electricity — we  have  no  kinetic  energy.  ■ 


The  difference  between  energy  as  it  is  used,  speaking 
electrically,  and  intensity,  as  it  is  also  used,  speaking 
electrically,  is  this,  there  may  be  great  intensity  and 
little  or  no  quantity — no  power,  in  the  proper  sense  of 
the  word.  For  example,  if  a piece  of  iron  were  taken 
and  formed  into  needles,  and  if  those  needles  were  placed 
points  downward  upon  the  hand,  and  a small  weight 
upon  them,  we  should  find  that  piece  of  iron  was  pos- 
sessed of  great  intensity ; but  if  this  iron  in  rough  block 
form,  with  any  weight  upon  it,  be  placed  upon  the  hand, 
although  there  be  a very  much  larger  quantity  of  iron, 
yet  there  is  little  intensity.  In  such  a sense  the  dis- 
tinction is  drawn  in  electricity  between  quantity  and 
intensitj'.  There  is  great  penetrative  power  in  electricity 
obtained  from  this  machine,  but  there  is  no  quantity  of 
electricity  moving,  and  upon  the  quantity  in  motion  de- 
pends our  ability  to  get  energy.  If  all  our  iron  appeared 
in  the  form  of  needle-points  we  should  do  very  little 
with  it. 

There  is  another  matter,  also  peculiar  to  electricity  of 
this  character,  compared  with  the  uses  to  which  iron  is 
now  applied.  Here  is  a small  glass  flask  with  crumpled 
pieces  of  tinfoil  in  it.  If  this  flask  were  coated  on  the 
outside,  as  a jar  is,  the  amount  of  intensity,  and  the  shock 
that  would  be  given  by  it,  would  be  equal  to  what  might 
be  obtained  from  that  large  jar,  for  this  reason,  the 
electrical  balances  between  the  inner  superficial  metal 
surface  and  the  outer  coating  of  the  jar  depend  upon  the 
intensity  on  these  two.  Electricity  of  this  character 
rests  upon  surfaces  only ; electricity  of  that  other 
character,  with  which  we  are  more  concerned,  enters 
below  the  surface,  and  may  be  said  to  reside  and  travel 
within  the  bod}’.  Whatever,  therefore,  may  be  the 
number  of,  say,  square  inches  of  surface  within  the  jar, 
the  electricity  upon  the  whole  of  them  would  be  balanced 
by  electricity  of  equal  intensity  upon  an  outer  surface 
covering  the  jar  only.  This  may  be  illustrated  by  refer- 
ence to  the  large  quantity  of  water  contained  in  a dock 
for  ships.  It  is  supported  or  kept  at  its  level  by  a gate 
which  in  no  respect  is  stronger  than  would  be  required 
for  a dock  of  the  same  depth  containing  not  one-tenth 
of  the  quantity  of  water.  So  with  what  is  called  the 
hydrostatic  paradox,  also  so  with  Bramah’s  hydraulic 
press,  and  so  with  this  little  jar.  There  may  be  a large 
quantity  of  electricity  within  this  jar  if  it  have  a large 
surface  on  which  to  distribute  itself,  and  then  it  will  be 
balanced  or  kept  in  equilibrium  by  a smaller  surface  on 
the  outside  charged  to  the  same  intensity. 

The  electricity  here  has  been  produced  through  phy- 
sical exertion.  We  found,  however,  the  other  night  that 
there  is  no  physical  exertion  so  great  as  that  which  takes 
place  between  the  molecules  of  different  bodies  when  che- 
mical affinity  is  allowed  to  operate.  If,  therefore,  instead 
of  getting  molecular  disturbance  in  the  muscles  of  our  arms 
by  turning  these  handles,  we  produce  molecular  disturb- 
ance between  the  ultimate  atoms,  or  molecules  of  matter, 
forces  are  called  into  play  as  far  beyond  the  power  of  our 
arms  asthoseof  the  most  colossal  steam-engine  are  beyond 
the  power  of  a mouse.  By  chemical  arrangements  we 
are  enabled  to  obtain  electricity  of  a totally  different 
character  from  that  hitherto  noticed — so  different  that 
there  is  Little  similarity  between  them,  excepting  a 
common  name.  In  fact,  the  earlier  attempts  at  tele- 
graphy failed  in  consequence  of  the  promoters  using 
electricity  prodticcd  by  machinery  such  as  this — an 
electricity  which  is  possessed  only  of  intensity,  and  not 
of  that  energy  consequent  upon  quantity. 

Let  us  now  pass  on  to  the  mode  of  obtaining  electricity 
from  chemical  action.  Before  doing  so  a phenomenon 
should  be  noticed,  which  disturbs  results  very  seriously, 
and  which  is,  at  present,  not  understood.  Here 
is  some  copper  wire,  covered  with  cotton,  coiled  from 
end  to  end,  say  five  or  six  times  along  this  large  bobbin 
of  wood.  Within  the  bobbin  is  a larger  hole  than  usual. 
The  two  ends  of  this  wire  so  coiled  are  connected 
with  the  reflecting  galvanometer.  The  reflected  light 
from  this  lamp  is  now  visible  and  stationary  upon 
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the  screen.  You  are  aware  that  motion  of  that 
reflected  speck  of  light  will  be  the  consequence  of 
electricity  passing  through  the  coils  of  the  galva- 
nometer. Now,  observe  that,  without  either  chemical 
or  physical  agency  acting  upon  or  in  contact  with 
the  wire,  we  shall  obtain  a manifestation  of 
electrical  disturbance  within  the  copper  wire.  Let  the 
end  of  this  steel  magnet  he  introduced  within  the  bob- 
bin, you  see  that  the  speck  of  light  immediately  moves. 
Except  in  this  manner,  copper  does  not  manifest 
electrical  properties.  Again,  if  the  other  end  of  the 
steel  magnet  he  brought  within  the  bobbin,  you  see 
the  speck  of  the  galvanometer  moves  in  an  opposite 
direction.  Thus  may  he  shown  one  form  of  electrical 
induction. 

Now,  with  that  phenomenon  we  are  perplexed. 
This  property  of  induction  manifests  itself  at  times 
and  in  ways  of  which  we  know  nothing.  For  example, 
if  a copper  wire  were  laid  upon  this  floor,  and  another 
copper  wire  were  laid  parallel  to  it  on  the  floor  below  ; 
and  if  any  current  of  electricity  passed  through  the 
wire  on  this  floor,  the  one  below  would  answer  to  it, 
although  there  was  not  any  apparent  contact  or  com- 
munication between  them. 

The  laws  which  govern  such  electrical  manifestations 
as  these  are  very  partially  understood,  and  therefore  the 
measurements  of  the  results  of  these  laws  are  for  general 
use  almost  valueless.  We  must,  however,  for  the  present 
assume  that  the  nature  of  the  phenomena  of  electrical  in- 
duction is  clear. 

The  next  stage  in  obtaining  electricity  is  by  means  of 
what  is  called  a galvanic  cell.  Such  a cell  usually  con- 
sists of  two  different  metals,  and  one  or  two  liquids. 
Whatever  may  be  the  arrangement,  the  electricity  deve- 
loped may  he  estimated  by  the  intensity  of  chemical  affinity 
during  the  process,  and  at  the  time  of  the  measurement. 
But  the  whole  of  this  question  of  chemical  affinity  must 
now  he  assumed,  and  some  of  the  affinities  explained  in 
the  last  lecture  are  probably  the  chemical  affinities 
operating  in  this  cell.  A chemical  action  takes  place 
upon  a square  inch  of  one  plate,  and  it  is  met  by  an  action 
upon  a square  inch  of  the  other,  therefore  on  ev'ery  square 
inch  an  action  is  produced.  Between  the  two  plates  there 
is  something  (say  the  liquid)  which  causes  the  action. 
It  is  in  fact  the  presence  of  this  liquid  which  calls  the 
chemical  affinities  into  play'. 

A word  must  now  be  introduced  which  will  often  occur 
during  the  evening,  and  it  is  one  which  performs  an  im- 
portant part  in  the  measurement  of  electricity  of  the 
character  w’hich  men  utilise,  i.e.,  resistance.  Indeed, 
this  resistance  to  the  free  passage  of  an  electric  current 
is  our  chief  business  to-night.  Whilst  the  size  of  the 
plates  in  these  cells  is  increased,  the  resistance  to  the 
free  course  of  the  manifested  electricity  is  not  decreased. 
Thus,  for  instance,  from  a square  inch  of  one  plate  there 
is  a current  of  electricity  meeting  or  co-operating  with 
that  developed  from  a square  inch  of  the  opposite  plate. 
Whatever  may  be  the  energy  of  the  chemical  affinity  upon 
one  square  inch,  it  is  met  by  the  energy  of  the  chemical 
affinity  upon  the  opposite  square  inch  of  the  other,  and 
that  energy  has  to  overcome  the  resistance  of  the  liquid 
between  them.  Now,  then,  assume  that  each  of  these  plates 
is  enlarged  by  the  addition  of  another  square  inch.  This 
introduces  an  additional  quantity  of  liquid,  and  we  have 
to  overcome  the  resistance  of  this  liquid.  The  difficulty 
of  overcoming  the  resistance  of  the  intervening  liquid  is 
such  that,  however  much  wc  multiply  the  number  of 
square  inches,  we  also  introduce  more  liquid,  and  by  so 
doing  add  further  electiical  resistance.  Hence,  however 
large  may  he  the  plates,  we  do  not  overcome  the  resistance 
more  easily.  That  led  to  the  contrivance  of  thus  coupling 
up  in  what  is  calle<l  “ a series  ” in  the  form  you  see 
here,  that  which  is  familiar  under  the  name  of  a cell- 
battery. 

It  may  perhaps  make  cle.ar  what  is  a difficulty  to 
m.any  minds  if  an  attempt  be  made  to  explain  how  it  is 
that  an  electrical  current  which  passes  when  cells  are 


coupled  up  “in  series,”  that  is,  one  after  the  other,  is  more 
intense  than  when  they  are  combined  as  one  large  single 
cell. 

Supposing  these  two  plates,  each  one  square  inch  in 
area,  were  the  only  two  concerned,  therefore  there  would 
be  a certain  resistance  to  be  overcome.  The  chemical 
affinity  of  one  such  combination  not  only  overcomes  that 
resistance  but  leaves  a surplus  of  electricity,  which  surplus 
is  said  to  run  along  the  outside  wire,  and  may  produce 
what  we  call  a telegraphic  dispatch.  Now,  suppose 
that  in  addition  to  those  two  plates,  there  are  two 
others  of  the  same  size  and  material  in  a cell  behind 
them.  Between  these  second  plates  there  is  also 
a resistance  similar  to  that  between  the  first  two. 
Those  two  second  plates,  however,  also  produce  a surplus. 
Now  as  that  surplus  passes  over  it  continues  its  way 
through  the  previous  plates  and  wire,  and  the  consequence 
is  that  when  once  the  resistance  of  its  own  cell  has  been 
overcome,  the  surplus  electricity  can  pass  through  the 
other  cells  without  any  resistance,  and,  therefore,  we  are 
enabled  to  add  the  surplus  of  one  cell  to  the  surplus  of 
the  next,  and  so  on.  Hence,  when  combined  in  the  form 
in  which  they  are  combined  in  this  battery,  we  are 
manifestly  enabled  to  pass  along  the  connecting  wire 
successive  equal  amounts  of  electricities,  and  these 
flowing  so  very  closely  behind  each  other,  produce 
an  effect  upon  any  resistance  similar  to  that  produced 
upon  a slab  of  marble  or  of  glass  by  the  forcible  driving 
against  it  of  small  grains  of  sand  in  a continuous  stream. 
These  grains  penetrate,  and,  as  it  were,  bore  holes  even 
in  hardened  steel ; so  these  successive  electricities  are, 
as  it  were,  continuous,  and  thereby  overcome  great  re- 
sistances. It  may,  in  connection  with  this,  he  remarked 
that,  perhaps,  in  some  such  way  as  now  described,  the 
mighty  energies  of  affinity  may  be  accomplished  by  this 
clashing  of  millions  upon  millions  of  atoms  and  molecules. 
This  may  explain  how  and  why  it  is  that  these  cells 
thus  arranged  “in  series”  are  under  certain  circum- 
stances more  effective  than  when  the  same  amount  of 
liquid  and  metallic  elements  operate  as  one  cell  only. 

Electricity  thus,  or  by  other  means  at  our  disposal, 
is  now  to  he  measured.  Two  things  are  especially  before 
us  to-night.  One  to  make  clear  how  this  measurement 
is  made  ; the  other  to  endeavour  to  make  clear  how  the 
resistance  of  various  bodies,  be  they  wires  or  liquids,  is 
also  measured. 

This  electricity  is  measured  in  a very  simple  way. 
All  the  apparatus  is  here,  hut  as  it  would  take  too  long 
to  show  experiments  in  detail,  perhaps  you  will  kindly 
accept  a statement  of  facts  instead  of  a visible  reproduc- 
tion of  them.  In  these  cells  is  being  produced  a quantity 
of  electricity'  which  is  to  he  measured,  much  as  sugar  is 
measured  by  the  pound  or  liquids  by  the  quart.  The  way 
it  is  measured  is  either  by  the  chemical  decompositions 
th.at  it  can  produce,  or  by  the  amount  of  heat  it  can 
develop,  or  by  other  means,  as  for  instance  its  effect 
upon  the  magnet  in  a given  time. 

This  seems  a convenient  opportunity  for  directing  at- 
tention to  a galvanometer,  which  is  arranged  upon  a 
plan  by  which  is  shown  the  amount  of  decomposition 
elfected  by  the  current  indicated  by'  the  place  of  a needle 
on  the  dial.  The  gentleman  who  designed  it  had  in  view 
only  a manufacturer’s  requirements.  The  measurement 
effected  by  such  a galvanometer  is  not  of  that  character 
with  which  this  lecture  is  to  be  concerned,  and  there- 
fore further  reference  to  this  particular  one  is  not 
requisite. 

To  consider  a mode  of  measurement  we  must  recur  to 
those  elements — mass,  space,  and  time.  The  apparatus 
on  which  my  hand  now  re.sts  consists  of  a wooden  ring, 
.about  ten  inches  in  diameter,  having  coils  of  copper 
wire  round  it.  Within  this  circular  box  with  a glass 
top  is  a small  magnet  sed  steel  needle.  Now,  the  small 
steel  needle  assumes  a certain  position  in  consequence  of 
the  influence  of  terrestrial  magnetism.  Such  an  influence 
as  this  is  not  unlike  a stream  of  water  in  a brook  upon  a 
short  stick,  one  end  of  which  is  tied  to  a stake  by  a 
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string.  So  long  as  the  stream  flows  steadily  past  the  stick 
it  is  retained  in  the  same  position.  Let  a disturbance 
take  place  in  the  evenly  flowing  water,  and  the  stick 
will  no  longer  retain  either  steadiness  or  direction. 
Suppose,  now,  that  this  needle  is  retained  in  a certain 
direction  by  the  influence  of  what  we  may  call  the 
stream  of  terrestrial  electricity  flowing  through  the 
atmosphere  of  this  room.  (That  such  a stream  is  so 
flowing  through  the  atmosphere  shall  be  made  apparent 
presently.)  From  these  four  cells  of  a galvanic  battery 
a current  of  electricity  may  be  caused  to  pass  along 
the  wire  which  surrounds  this  wooden  ring.  The 
arrangements  are  made,  and  such  a current  is  now  pass- 
: ing.  AYhat  is  the  consequence  ? The  even  flow  of  that 

j which  retained  the  needle  is  disturbed,  and  the  needle 
, answers  as  the  stick  in  the  water  would  have  done  to 

j the  disturbing  causes.  Clearly  the  nature  and  extent  of 

I the  invisible  disturbance  may  be  estimated — indeed 
measured — by  tbe  motions  of  the  visible  needle,  just  as  a 
‘ new  position  assumed  by  the  stick  would  measure  the 
disturbing  influence  on  the  stream. 

I The  promise  to  let  you  have  proof  that  there 
are  currents  of  electricity  passing  through  the 
' atmosphere  of  this  room  may  now  he  redeemed. 
S Here  is  a circular  wooden  ring,  with  wire  round  it 
as  before.  You  may  notice  that  it  can  be  turned 
as  a looking-glass  in  its  frame.  The  ends  of  the 
wire  coiled  round  it  are  now  connected  with  the  wires  of 
the  galvanometer,  the  mirror  of  which  reflects  that  speck 
' of  light  on  the  screen.  The  looking-glass  mounted  ring 
is  placed  in  reference  to  the  (so  called)  current  of  elec- 
. tricity  always  passing  through  the  atmosphere,  that 
were  there  a glass  in  the  frame  the  current  would 
beat  upon  that  glass.  If  the  frame  be  turned  one- 
. fourth  round,  then  the  current  will  pass  parallel  to  the 
f face  of  the  frame.  Or  thus  : — If  the  frame  of  the  wire- 

I enclosed  ring  be  placed  parallel  to  tbe  direction  of  this 
magnetised  needle,  then  the  current  of  electricity  through 
the  atmosphere  of  this  room  is  passing  parallel  to  the  ring. 
II.  To  move  it,  therefore,  from  this  position  to  one  at  right 
I angles  to  it,  it  is  clear  that  the  circumferential  wire  must, 
I as  it  were,  cut  the  stream  of  electricity,  if  there  be  one. 

Now,  so  cutting  it,  there  will  be  a disturbance  in  the 
[ electrical  condition  of  the  wire,  which  may  be  manifested 
by  a motion  of  that  speck  of  light.  Observe  now, 
that  every  motion  of  the  frame  causes  a motion  in  the 
needle  of  that  galvanometer,  which  is  placed  on  a stand 
f ir  removed  from  the  table  on  which  the  motion  of  the 
frame  takes  place. 

j The  two  experiments  now  made  may  satisfy  you  : — 
I 1st.  That  there  is  what,  for  want  of  another  name,  we 
I may  call  a current  of  electricity  passing  throuah  the  air  ; 
n|  2nd.  That  disturbance  of  the  uniform  quiet  flow  of  this 
current  maybe  caused;  3rd.  That  this  needle  is  sensi- 
tive to  such  a disturbance;  and,  4th.  You  will  y>erhaps 
accept  my  word  for  that  which  time  alone  prevents  being- 
illustrated,  viz.,  that  the  amount  of  this  disturbance 
may  be  measured  by  the  needle  ; that  is  to  say,  the 
greater  the  disturbance  the  further  will  the  needle  be 
moved  from  its  original  position. 

It  will  be  obvious  to  all  that  the  amount  of  motion 
in  the  needle  for  any  given  disturbance  will  depend  upon 
its  sensitiveness.  Hence,  two  needles  may  or  may 
not  move  equally  from  the  same  cause.  A mode  of 
measurement,  therefore,  -which  depends  upon  an  artisan’s 
capability  to  make  either  unit  jars  or  needles  equ-ally 
- sensitive  cannot  be  one  to  be  much  relied  upon.  There 
I is,  however,  a relationship  between  the  motion  of  the 
] needle  and  a totally  different  mode  of  absolute  measure- 
j ment  ot  the  quantity  of  electricity  that  may  pass  in  a 

Runit  of  time,  which  solves  the  difficulty  now  expressed. 
The  usual  apparatus  for  the  decomposilion  of  water 
i by  an  electrical  current  is  standing  here.  It  is  in  conse- 
I quence  of  completing  the  wire  circuit  from  this  combi- 
nation of  four  cells  that  decomposition  takes  place, 
j The  bubbles  ii-e  rising  regularly  and  rapidly.  Patient 
j and  watchful  experimenters  have  established  this — viz.. 


the  amount  of  water  thus  separated  into  its  constituent 
elements  of  oxygen  and  hydrogen  is  always  in  exact 
proportion  to  the  quantity  of  electricity  that  passes. 
If,  then,  it  were  convenient  to  be  thus  always  decom- 
[)osing  water,  a measure  might  be  had.  Thanks,  how- 
ever, to  the  mathematician,  we  have  a much  more  simple 
mode  of  gaining  this  knowlege. 

Suppose  one  end  of  the  wire  from  these  four  cells  is 
connected  with  the  decomposing  apparatus — this  appa- 
ratus connected  to  the  ring  already  explained — then  from 
the  ring  to  the  other  end  wire  of  the  cells.  With  such 
an  arrangement  observations  can  be  made  both  on  the 
df  composing  apparatus  and  the  deflections  of  the  needle, 
when  each  is  under  the  influence  of  the  same  current.  If 
the  quantity  of  electricity  in  circuit  varies,  the  amount 
of  gas  produced  and  the  position  of  the  needle  vary 
also.  These  have  been  so  frequently  observed,  that  by 
looking  at  the  needle  the  mathematician  could  always 
tell  tbe  amount  of  gas  obtained;  in  fact,  he  could  lay 
down  a very  simple  rule  for  guidance.  The  application 
of  this  rule  enables  a person  at  all  times  to  state  what 
quantity  of  electricity  is  passing,  even  though  he  look 
to  the  needle  only.  - 

An  arithmetical  illustration  may  make  this  clear. 
Suppose  that  in  one  minute  these  gases,  which  may  he 
seen  coursing  up  the  tube,  filled  a space  in  the  tube 
marked  ten  cubic  inches — observe  where  the  needle 
pointed.  Let  us  assume  that  it  is  pointing  to  45°. 
Suppose  on  another  and  future  occasion  the  needle  is 
observed  to  point  to  60°,  now,  either  from  memory  or 
from  tables,  we  find  that  the  tangent  of  60°  is  entered 
as  T73.  Then,  if  10  he  multiplied  by  1-73,  the  result 
would  be  that  17-3  cubic  inches  of  gases  might  be 
evolved.  As  there  are  in  chemistry  laws  connecting  the 
composition  of  bodies,  such  a result  as  this  would  enable 
a manufacturer  to  know  how  much  silver,  for  example, 
this  current  of  electricity  would  cause  to  be  deposited  in 
any  fixed  space  of  time.  Thus  may  be  measured  the 
quaniity  of  electricity  passing  in  a unit  of  time. 

But  the  deposition  of  gold  and  silver  or  other  metals 
is  not  the  only  utilisation  of  electricity,  and  as  other 
results  of  a very  different  kind  are  obtained  from  this 
“imponderable,”  it  is  time  to  turn  to  illustrations  of 
another  form. 

Telegraphy  seems  at  present  to  have  taken  the  most 
important  position  in  the  manifestation  of  the  energy  of 
electricity.  Telegraphists  therefore  naturally  consider 
how  they  can  measure  the  energy  with  which  they  deal. 
If  there  are  any  connected  with  telegraphy  present, 
perhaps  they  will  remember  that  this  is  not  a lecture  on 
the  present  advanced  state  of  telegraphy,  nor  on  modern 
instruments,  it  is  simply  an  attempt  to  make  as  clear  to  a 
general  audience  as  is  in  the  lectui  er’s  power  the  principles 
whi<-h  govern  the  uses  and  measurements  of  electricity 
in  r('bition  to  telegraphy.  To  enter  into  details  in 
reference  to  those  laws  which  the  electrician  and  mathe- 
matici  m h ive  been  enabled  to  propound,  would  be  not 
only  very  injudicious,  but  very  unsatisfactory.  A sketch 
of  the  broad  principles  on  which  they  are  founded,  and 
an  illustration  of  the  application  of  them,  may  prove 
more  useful  than  an  attempt  to  show  how  details  of 
measurement  have  been  accom})lished. 

The  first  question  that  presents  itself  is  what  may  he 
called  the  measure  of  resistance.  It  was  soon  observed 
that  electricity  passed  along  certain  metal  wires  more 
freely  than  other  metal  -n-ires  of  the  same  size  and  length. 
The  observation  admitted  of  a very  important  utilisation. 
For  example,  suppose  the  -wire  now  stretched  from  one 
end  to  the  other  of  this  room  was  one  mile  in  length, 
and  that  the  little  apparatus  with  which  electricity  is 
being  produced  at  this  end  could  produce  a certain  re- 
sult at  the  other  end.  Now,  let  us  take  another  metallic 
wire  of  the  same  length,  and  suppose  the  result  produced 
in  this  case  is  much  less  than  in  the  first.  It  will  be 
admitted,  without  any  detailed  experiment,  that  by 
shortening  again  and  again,  the  second  wire  may  be 
reduced  to  a length  which  permits  the  phenomenon  at 
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the  end  of  the  first  wire  to  he  repeated  at  the  end  of  the 
second.  Now  measure  the  second  ; it  is  only  one  quarter 
of  a mile.  Try  a third  and  a fourth  wire ; perhaps 
they  are  respectively  reduced  to  one-eighth  and  one- 
tenth  of  a mile.  Evidently  there  is  some  property  in 
these  wires  which  hinders,  retains,  or  resists  the  progress 
of  electricity.  The  property  is  called  “resistance,”  and 
is  available  for  very  useful  purposes.  The  British 
Association  for  the  Advancement  of  Science  were  so 
conscious  of  this  that,  in  1861  and  1'862,  there  were 
grave  considerations  as  to  what  steps  should  be 
taken  in  order  to  assign  a value  to  this  rrsist- 
ance.  You  have  seen  how  the  quantity  of  electricity 
may  he  measured,  hut  then  that  measured  quantity  had 
not  to  convey  itself  to  a distance.  It  quietly,  as  it  were, 
staid  at  home  and  worked.  When  telegraphy  entered 
then  electricity  had  to  travel  to  or  act  at  a dis- 
tance. This  state  of  affairs  rendered  it  very  desirable 
to  determine  “resistance”  from  what  is  called  first 
principles,  that  is  to  say,  to  deal  only  with  the  three 
units  of  measurement,  mass,  space,  and  time.  It  was 
needful,  by  some  means  or  other,  to  get  this  resistance 
into  the  form  of  mass,  space,  and  time.  It  was  considered 
that  if  we  could  regard  it  as  velocity  we  thereby  involved 
both  space  and  time,  because  velocity  is  measured  by 
space  and  time.  If  one  runs  a mile  in  an  hour,  then  it 
is  only  needful  to  divide  one  mile  by  sixty  minutes,  and 
the  space  run  in  one  minute  is  known.  That  would  be 
the  measure,  assuming  the  minute  to  be  the  unit  of 
time.  The  British  Association  appointed  a committee. 
The  chief  gentlemen  concerned  in  the  committee,  and  who 
had  the  designing  of  a mode  of  grappling  with  one  of 
the  most  critical  tasks  of  science,  were  Mr.  Clark 
Maxwell,  now  Professor  of  Physical  S(denceat  Cambridge, 
Mr.  Balfour  Stewart,  of  Kew  Observatory,  now  at 
Manchester,  and  Mr.  Fleeming  Jenkin,  now  Professor 
of  Engineering  in  the  University  of  Edinburgh.  Their 
experiments  were  carried  on  in  King’s  College,  and  the 
scheme  now  to  be  very  briefly  described  is  found  in  the 
report  of  the  British  Association  for  1863. 

It  may  here  be  remarked  that  perhaps  there  have  been 
no  lectures  ever  given  in  this  room  of  a more  important 
and  scientific  character  than  a cour.se  of  Cantor  lectures 
on  electricity  by  Mr.  Fleeming  Jenkin.  This  course 
commenced  in  January,  1866,  and  will  be  found  reported 
in  the  Joimmh  published  between  2nd  February  and  2nd 
March,  1866  (inclusive).  It  is  well  to  make  this  further 
statement,  that  those  lectures  have  frequently  been 
appealed  to  by  writers  on  electricity  who  regarded  the 
phenomena  thereof  in  the  light  of  an  accurate  science.* 
The  question,  then,  is,  how  are  we  to  measure  in  velocity 
this  resistance  ? How  are  we  to  convert  that 
which  is  resistance  in  a wire  into  an  electrical  measure 
of  velocity  ? [The  lecturer  here,  by  apparatus  and  dia- 
grams, illustrated  the  principle  upon  which  this  mode  of 
measurement  was  based,  and  in  so  doing  referred  to  the 
currents  passing  through  the  room,  as  already  described.] 
At  Kew  there  is  a record  of  these  currents  kept  con- 
tinuously night  and  day,  and  it  is  found  that  they  are 
changing  ever}'  minute.  The  main  object,  then,  of  the 
committee  of  the  British  Association,  was  to  devise  a 
plan  by  which  they  could  ascertain  the  resistance  that  a 
given  wire  offers  measured  by  comparison  with  the 
velocity  of  these  currents.  You  may  remember  that 
Kater  could  not  measure  the  law  of  gravity,  owing 
to  the  fact  that  it  was  rapid  in  its  actions,  and  he 
felt  that  he  must  have  some  means  of  causing  that 
law  to  repeat  itself.  Kater  adopted  the  pendulum,  and 
recorded  the  number  of  times  it  oscillated  in  twenty-four 
hours,  and  thereby  got  at  the  law.  If,  instead  of  having 


•Since  the  commencement  of  the  publication  of  tiiis  course  r.f 
Cantor  iectnrcs  a voiiime  hiis  i cen  issneci,  entitled,  “ Kiectricity  and 
Mapnet  sm,"  by  Fleeming  Jenkiti,  pni)Iished  i)y  Longmans  and  Co., 
price  3s.  6d.  In  Ibis  volume  the  author  lias  treated  the  sntject  in  a 
novel  and  a practical  manner,  very  diffeient,  inde<d.  from 
Ordinary  te-vt-honks  on  electiicity.  Itwill  be  found  to  contain  matter 
of  great  value  and  interest  to  the  thoughtful  student  of  electricity. 


a long  wire  and  three  others  running  along  the  bar,  as 
in  the  appar.atus  before  you,  we  had  a ring  of  this  kind, 
and  caused  that  to  revolve  rapidly,  say  at  the  rate  of  100  or 
200  or  even  a the  usand  revolutions  in  a minute,  we  still 
get  the  laws  of  the  magnetic  force  in  the  same  way  as 
described,  similar  to  when  the  bar  passed  along  the  rods 
before  you.  This  causes  the  magnetic  force  to  act  upon 
the  needle,  and  in  reality,  in  the  experiments  which  deter- 
mined what  is  called  “ the  British  Association  unit  of 
resistance,”  these  currents  acted  upon  a very  small  needle 
carefully  suspendf  d,  so  that  they  were  enabled  to  estimate 
the  resistance  of  this  wire  in  an  absolute  measure  of  ■ ! 
space  and  time.  That  led  to  the  adoption  of  what  is 
Called  the  “ ohm,”  or  “ British  Association’s  unit  of 
electiical  resistance.”  This  term  “ohm”  is  a name 
given  in  compliment  to  one  who  suggested  an  important 
relationship  among  the  elements  of  current,  force,  and 
resistance.  Indeed,  that  table  of  electrical  measurements 
which  may  some  day  be  placed  in  books  of  arithmetic, 
with  corresponding  tables  of  weights,  measures,  and  i 
money,  will  be  found  to  contain  the  names  of  men  who 
have  investigated  special  departments  of  electrical 
science,  such,  for  example,  as  Ohms,  Farads,  Volts, 
Webers,  &c. 

In  this  little  glass  cylinder  there  is  a coiled  length 
of  German  silver  wire,  German  silver  being  used  because 
it  possesses  great  resistance  to  electrical  currents,  and 
that  resistance  does  not  change  much  with  change  of 
temperature.  This  coil  constitutes  what  is  called  half  a 
British  Association  unit,  which  becomes  the  measure  of 
electrical  work,  just  as  the  standard  pound  becomes  the 
measure  for  weight,  or  the  foot  is  the  standard  measure 
for  length.  Bi  ing  possessed  of  this  measure,  we  have 
all  that  is  needful  for  the  measurement  of  resistance,  and 
therefore  for  measuring  electrical  work  connected  with 
telegraphy.* 

To  show  the  way  in  which  a knowledge  of  this  measure- 
ment can  be  utilised,  rather  than  to  enter  upon  those 
investigations  by  which  it  was  obtained,  seemed  likely  to 
win  so  much  more  attention  and  interest,  that  these 
airanaements  before  you  are  for  this  purpose.  The 
intention  is  to  show  how  electricians  determine  the 
distance  at  which  a deep  sea  cable  is  broken,  so  that  they 
can  tell  how  far  the  fracture  is  from  the  shore.  Let  it 
be  understood  that  it  is  the  illustration  of  a principle, 
and  not  the  nature  and  modes  of  dealing  with  different 
kinds  of  “ faults,”  that  are  to  be  our  concern. 

'there  is  a wire,  which  may  represent  a cable,  round 
the  room.  In  this  box  there  is  placed  a number  of 
“ ohms  ” arranged  in  three  sets  of  nine  each,  so  that  by 
moving  these  pegs  a current  of  electricity  can  be  caused 
to  pass  through  either  one,  or  more  of  them.  Assuming 
each  “ ohm”  in  the  first  set  to  represent  one  resistance, 
each  in  the  second  set  ten,  and  each  in  the  third  set  one 
hundred,  the  consequence  is  that  if  a current  of 
electricity  passes  through  all  it  would  meet  with  a 
resistance  of  999.  If  it  passed  through  one  of  the 
first  set  it  would  only  be  one  resistance;  so  that 
with  the  moving  of  these  brass  pegs  there  is  the  power 
of  bringing  in  any  number  of  ohms  required.  This  flat 
board,  about  3 ft.  6 in.  long,  with  a German  silver  wire 
and  broad  bands  of  copper  divided  at  intervals,  but 
capable  of  being  put  into  electrical  connection  by  the  | 
insertion  of  pieces  of  metal,  constitutes  what  may  be  ^ 
called  the  beam  of  electrical  scales.  Resistance,  how-  i 
ever,  is  to  be  measured  instead  of  weight.  Along  a wire  ^ 
at  the  back  electrii  ity  can  pass,  and  when  connected  i 
with  the  galvanometer  the  speck  of  that  instrument 
serves  the  same  purpose  as  the  pointer  of  a pair  of  scales. 

If  the  galvanometer  speck  points  to  nothing,  we  assume 
that  there  is  equilibrium  between  the  resistances 
at  each  end  of  the  scale  beam.  If  I put  999 
“ohms”  in  what  we  may  call  one  scale,  and  other 

• Those  ■who  are  disposed  to  prive  the  thought  and  application  '* 
requisite  f-  r a clear  coiupiehension  of  these  principles  of  electrical 
iTH-asui  ement  may  n fer  to  chap  ers  ix.  and  x.,  extendins[  f ora  page 
147  to  page  165  in  Jenkin’s  “ EJectiicity  and  Magnetism.” 
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resistances  into  the  other  scale,  or  that  which  we  may 
consider  as  such,  then  if  the  current  of  electricity 
an-anged  as  provided  can  pass  one  of  these  groups 
of  resistances  more  freely  than  the  other,  the  speck  of 
light  will  be  moved.  This  is  the  same  as  though  one 
end  of  a scale  beam  were  “kicked  up.”  Therefore 
resistances,  which  in  this  case  act  the  part  of  weights  on 
ordinary  scales,  must  be  taken  out  or  added  as  may  be 
required. 

This  wire  running  partially  round  the  room  represents 
a cable.  The  two  ends  of  this  cable  are  in  my  hand. 
Let  us  assume  that  we  want  to  measure  the  resistance 
the  cable  opposes  to  the  energy  of  electricity,  and 
to  ascertain  the  value  of  its  opposing  power.  Here 
is  what  is  usually  called  a battery,  consisting  simply  of 
a little  salt  and  water,  in  a very  small  tumbler  glass. 

“ Battery”  is  a very  misleading  name  in  these  days. 
This,  with  all  its  belongings,  is  really  not  worth  six- 
pence, and  it  certainly  seems  a piece  of  pedantic  magni- 
loquence to  call  it  a “ battery.” 

The  wires  from  this  battery  are  so  arranged  that  the 
current  may  divide  itself  between  the  cable  that  is  round 
the  room  and  this  box  of  “ ohms.” 

It  may  perhaps  make  the  illustration  more  intelligible 
to  those  who  have  not  familiarised  themselves  with 
terms  of  electrical  science  if  for  a while  this  current  be 
regarded  as  consisting  of  passe'igers.  Let  it  be  repre- 
sented by  100  passengers  setting  out  from  this  battery, 
and  having  the  choice  of  two  routes,  viz.,  one  by  the 
cable,  and  one  by  this  box  of  ohms. 

If  the  two  routes  are  equally  free,  f.r.,  offer  equal  re- 
sistances, then  fifty  of  these  passengers  will  pass-by  one  | 
way  and  fifty  by  the  other.  Suppose  that  the  resistance  of  , 
one  route  (say  the  cable)  is  greater  than  that  by  the  other  j 
route.  Then  that  other  route,  or  the  way  through  the  | 
box  of  ohms,  will  be  available  for  some  of  those  passengers 
who  cannot  readily  pass  by  the  cable.  Here  is  a wire 
connecting  these  two  routes  ; indeed  the  large  letter  A 
may  convey  a clear  idea  of  the  plan.  Consider  what  is 
likely  to  happen  if  fifty  of  these  electrical  passengers  set 
off  from  the  top  of  the  A down  the  thick  stroke,  and  1 
fifty  down  the  thin  stroke.  We  may  say  that  those 
passing  down  the  thin  line  cannot  pass  so  freely 
as  those  down  the  thick  one.  Hence  finding  the 
course  down  the  thick  line  clear,  some  of  these 
delayed  passengers  by  the  thin  line  may  avail  themselves 
of  this  ci’oss-wire  bridge,  viz.,  the  stroke  in  the  A,  and 
go  to  the  yjlace  appointed  for  them  by  passing  down  the 
thick  stroke.  In  this  homely  illustration  the  thin  stroke 
is  the  cable — the  thick  stroke  is  the  box  of  ohms. 
Clearly  by  moving  these  brass  pegs,  the  resistance  in  the 
box  of  ohms  is  increased  ; that  is,  the  thick  stroke  of  the 
A is  made  more  nearly  the  same  as  the  thin  stroke. 
Now  introduce  into  this  cross-way — this  bye-path,  as  it 
were — the  galvanometer.  Then  if  any  electrical  passenger 
avail  himself  of  this  bye-road,  the  bright  speck  of  light 
will  tell  the  tale,  and  by  noticing  whether  the  speck  moves 
to  the  right  or  left,  the  direction  in  which  the  passenger 
travelled  is  known,  and  therefore  the  electrical  pathway 
which  offers  the  greatest  resistance  is  also  known.  By 
moving  the  pegs  in  the  box  of  ohms,  an  equalitj’’  of 
resistance  may  be  established,  and  then  passengers  will 
not  pass  along  the  bye-way  through  the  galvanometer  ; 
therefore  the  speck  of  light  will  not  move. 

Nor  is  this  indication  of  an  electrical  traveller  the  only 
use  which  may  be  made  of  the  galvanometer  speck. 
You  are  aware  that  the  extent  of  deviation  of  this  needle 
is  the  measure  of  the  quantity  of  electricity  in  transit ; 
therefore  the  extent  of  deviation  tells  the  number  of 
passengers ; in  fact,  the  galvanometer  becomes  an 
electrical  tell-tale  turnstile  for  counting  the  number  pass- 
ing through,  and  so  indicating  or  measuring  the  dif- 
ference in  resistance  between  the  two  courses. 

Let  us  leave  this  figurative  mode  of  expression.  In 
the  experiment  before  you  the  pegs  in  the  box  of  ohms 
read  605  ; the  speck  of  light  is  steady ; therefore  we 
know  that  the  entire  length  of  cable,  of  which  the  two 


ends  are  here,  also  offers  a resistance  of  505.  Before 
this  cable  was  laid  a comparison  with  these  ohms  had 
been  instituted,  and  it  was  found  (say)  that  one  mile 
of  the  cable  offered  a resistance  to  the  passage  of  elec- 
tricity equal  to  one  ohm,  tl  erefore  there  are  605  miles 
of  cable,  because  there  are  505  ohms. 

Now  let  us  break  the  cable  by  cutting  the  wire. 
There  ! one  end  has  fallen  to  the  bottom  of  this  large 
pan  of  salt  and  water.  This  pan  must,  for  the  present, 
be  looked  upon  as  an  Atlantic  Ocean,  one  end  of  the 
cable  is  at  the  bottom  of  it,  and  we  wish  to  know  how 
far  from  the  end  in  my  hand  the  separation  has  taken 
place.  To  compensate  for  the  portion  of  the  cable 
hitherto  used,  but  now  detached,  the  earth  is  available 
this  sheet  of  copper,  in  and  on  the  shore  of  our  Atlantic 
Ocean,  is  buried.  Soldered  to  the  copper  is  a wire,  o 
which  the  end  is  in  my  hand. 

There  are  therefore  in  my  hands  the  ends  of  two  wires  , 
one,  that  of  the  broken  cable — the  other,  that  connected 
with  the  buried  sheet  of  copper.  Let  us  deal  wdth  them  as 
we  did  with  the  complete  cable.  [After  various  trials  the 
pegs  in  the  box  of  ohms  were  so  arranged  that  the  speck 
of  the  galvanometer  was  steady.]  The  speck  is  now 
steady,  and  the  pegs  read  350.  This  means  that  there 
are  350  miles  of  cable,  or  its  equivalent.  Now,  the 
cable  and  the  earth  are  the  only  elements  on  the  one 
side ; and  since  the  earth  is  as  a large  reservoir  of 
electricit}"  it  offers  no  appreciable  resistance  ; hence  the 
only  resistance  is  that  of  the  broken  cable.  The  length 
of  this  is  pointed  out  as  350  miles ; this,  therefore,  is 
the  distance  of  the  fracture  from  the  shore. 

It  is  perhaps  superfluous  to  state  that  many  circum- 
stances arise  differing  from  those  described,  and  many 
precautions  have  to  be  taken  to  which  no  allusion  has 
been  made.  If,  however,  the  general  principles  be  made 
clear,  that  is  accomplished  which  was  intended  to  be 
done,  and  those  who  are  desirous  of  further  information 
may  consult  the  higher  class  of  books  which  treat  on  prac- 
tical telegraphy.  It  may  be  of  some  interest  to  let  you 
see  how  delicate  and  perfect  a test  even  this  loaded 
galvanometer  speck  is.  One  or  two  illustrations  will 
show  how  electrical  currents  are  set  in  action  when  we 
are  at  least  aware  of  them. 

Here  is  a small  piece  of  zinc,  like  the  blade  of  a pen- 
knife, attached  to  one  end  of  a wire  passing  round  the 
galvanometer  ; and  here  is  a piece  of  copper  attached  to 
the  other  end.  The  zinc  is  now  pushed  into  this 
apple.  Observe,  the  speck  moves  so  soon  as  the 
Cupper  enters  the  apple.  Repeat  the  experiment 
I with  a potato ; the  same  phenomenon  takes  place. 

I The  potato  forms  a very  good  battery.  There  is 
I another  mode  that  is  really  more  extraordinary  stiU. 
If  the  galvanometer  were  sensitive,  it  is  no  fiction  to 
say  you  can  send  a kiss  across  the  Atlantic.  Here 
are  two  little  bits  of  zinc  and  copper  attached  to 
the  ohms  and  cable  combined  as  one  length,  and  the 
galvanometer  is  now  in  circuit  with  them.  If  I kiss 
these  two  ends  the  speck  moves.  Therefore  that 
mysterious  something  which  is  called  electricity,  and 
which  has  its  origin  at  the  lips,  has  exerted  an  energy 
sufiScient  to  move  the  needle  ; indeed,  sufficient  to  travel 
by  the  cable  from  one  side  of  the  Atlantic  to  the  other, 
and  move  a needle  when  it  arrives  there. 

Again,  here  is  a small  beef-steak  and  a knife  and  fork. 
These  latter  are  connected  by  two  thin  copper  wires 
with  the  galvanometer.  One  wire  is  attached  to  the 
blade  of  the  knife  and  the  other  to  the  prong  of  the 
silver  fork ; by  watching  the  speck  you  see  that  even  one 
mouthful  of  meat  cannot  bo  cut  without  causing  a cur- 
rent of  (dectricity  quite  sufficient  to  manifest  itself  on 
the  other  side  of  the  Atlantic. 

Thus,  surrounded  by  ever-active  phenomena,  which 
seem  to  have  escaped  the  notice  of  men  until  the  pre- 
sent age,  he  would  indeed  be  more  bold  than  prudent 
who  ventures  to  speak  confidently  of  what  may  or  may 
not  be  done  by  one  or  other  of  the  energies  of  the 
imponderables.  How  novel  and  delicate  are  the  instru- 
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ments  employed,  how  accurate  are  the  measurements 
obtained,  and  how  marvellous  are  the  uses  to  which 
electricity  has  been  applied ; yet  these  are  not  con- 
sequences of  a blind  rule-of-thumb  following  of  that 
which  has  been  long  known.  Patient  research,  per- 
severing labour,  and  much  thought  have  not  only  “put 
a girdle  round  the  earth,”  but  they  promise  fair  to  enter 
upon  and  possess  electrical  territories  of  vast  extent 
and  luxuriant  social  fertility.  When  will  the  people  of 
England  recognise  this  ? Echo  answers,  “ When ! ” 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  fifth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 


REPORT  ON  FOOD  PRESERVATION. 

CLASS  XII. 

(Including  Refeigerators.) 

An  exhibition  of  substances  used  as  food  must 
necessarily  be  incomplete,  unless  it  can  be  daily 
supplemented  with  displays  of  the  three  articles 
of  daily  consumption — bread,  meat,  and  vege- 
tables. How  far  siich  a display  might  be 
arranged  for  on  a future  occasion  we  will  not  now 
stop  to  inquire.  The  food  exhibited  on  the 
present  occasion,  in  accordance  with  the  ten- 
years’  cycle  arranged  by  the  Royal  Commis- 
sioners, may  be  divided  technically  into  three 
divisions — namely.  Grocery,  Dr}'saltery,  and  Pre- 
parations of  food  ; and  these  will  include  the 
chief  forms  of  food  exhibited,  such  as  teas, 
sugars,  spices,  fruits,  cocoa  and  coffees,  confec- 
tionery, biscuits  and  bread  stuffs,  Italian  ware- 
house goods,  and  preserved  meats,  the  last  term 
comprising  “fish,  flesh,  and  fowl.”  Thus  the 
food  j)i’esented  to  us  is  mainly  in  a dried,  manu- 
factured, or  preserved  form.  It  is  with  the 
latter  that  the  present  paper  is  concerned,  re- 
quiring as  it  does  special  explanation,  in  con- 
secpaence  of  the  great  bulk  of  it  being  hidden 


from  the  eye  in  tin  cases, 'and  therefore  possessing 
but  little  interest  to  passers  by. 

The  preservation  of  flesh,  including  that  of 
fish  and  fowl,  has  for  many  years  engaged  much 
attention.  As  long  ago  as  1691,  John  White 
and  William  Porter  obtained  a grant  from  the 
Crown  to  hold  and  enjoy  for  fourteen  years 
the  sole  right  of  preserving  animal  food,  which 
they  warranted  would  keep  sweet  for  any 
number  of  years  in  any  climate.  But  the  pro- 
cess does  not  seem  to  have  produced  any  great 
result,  nor  was  much  progress  made  in  the 
matter  in  the  eighteenth  century,  during  which 
only  three  patents  are  described.  In  the  first 
half  of  the  present  century  nearly  a hundred 
patents  were  specified  ; but  since  the  year  1850 
they  have  been  greatly  multiplied,  at  the  present 
time  numbering  many  hundreds,  though  in 
numerous  instances  only  varying  in  detail,  and 
not  in  principle. 

The  several  methods  of  preserving  flesh  may 
be  classed  under  four  heads  ; — 

1.  The  simple  process  of  Drying. 

2.  The  use  of  Cold. 

3.  9 he  use  of  chemical  Antiseptics. 

4.  The  expulsion  by  Heat  of  atmospheric  air. 

The  Drying  process  is  a very  old  one,  and  pro- 
bably almost  contemporaneous  with  man,  either 
as  an  herbivorous  or  carnivorous  animal.  But 
it  can  hardly  be  looked  upon  as  a scientific  one 
in  connection  with  food  preservation,  though  a 
large  number  of  ptatents  have  been  taken  out 
for  its  application.  The  expression  of  water 
from  animal  and  vegetable  substances  by  arti- 
ficial means,  or  their  dessication  by  exposure  to 
the  sun  or  hot  air,  leaves  their  fibre  and  a great 
part  of  their  dried  juices  in  such  a state  that 
they  are  incapable  of  destruction  by  the  natural 
process  of  decomposition,  and  only  affected  by 
time,  like  other  inorganic  matter.  Thus  we  can, 
at  the  pjresent  moment,  see  dried  poultry  in  the 
British  Museum,  which  has  been  taken  from 
Egyptian  tombs,  -where  it  -u'as  ]ilaced  some 
thousands  of  years  ago.  Charqui,  or  South 
American  beef,  is  the  form  of  dried  meat  best 
known,  pierhaps,  in  this  country  ; but  we  do 
not  notice  any  spiecimens  of  it  in  the  Exhibition. 
We  have,  however,  sampJes  of  dried  and  pow- 
dered meat,  in  the  form  of  meat  biscuits,  and  com- 
bined 'v\'ith  dried  vegetables,  in  solid  son ]>  squares. 
Uiese  are  exhibited  by  Messrs  V\  hitehead,  of 
Lime-street-square,  E.C.,  whose  various  produc- 
tions in  this  line  have  thoroughly  established 
themselves  through  their  excellency  as  well  as 
cheapness ; by  Geylin,  of  Argyle-square ; 
Ity  Messrs.  Hew'etson  and  Co.,  17,  Harp-lane, 
E.C.,  whose  solid  cakes  of  pea-soup,  in  the  shape 
of  large  night  lights,  are  valuable  contributions 
to  this  kind  of  ].)reseTved  food  ; and  by  Mrs. 
Warriner,  of  Sonderburg-road,  Seven  Sisters’- 
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road.  Mr.  J.  Johnston,  of  1,  West  New- 
ington-terrace,  Edinburgh,  also  exhibits  beef 
powder  and  “ Ebswurst,”  or  portable  soup, 
as  supplied  to  the  Prussian  troops  in  the  late 
war  with  I'rance.  Dried  and  compressed 
vegetables,  combined  with  dried  beef,  and  in  a 
simple  form,  are  also  exhibited  by  Messrs.  hite- 
head,  Messrs.  Gillon,  of  Aberdeen,  and  other 
Scotch  preserving  firms.  We  often  wonder 
that  these  vegetables,  in  their  simple  dried  and 
compressed  form,  are  not  more  widely  used  in 
our  households  for  soup-making  purposes.  They 
are  very  cheap,  there  being  no  waste  in  their 
use  ; and  but  little  of  their  flavour  is  lost  in  the 
process  to  which  they  have  been  subjected. 

Of  food  preserved  by  means  of  Cold  we  have 
no  specimens,  with  the  exception  of  a joint  of 
meat,  some  fish  and  butter,  in  one  of  the  refrige- 
rators exhibited  bj'  the  Atmospheric  Churn 
Company,  of  119,  New  Bond-street,  which 
can  be  seen  through  the  plate-glass  doors  of 
the  safe.  But  this  is  only  a partial  or  temporary 
preservation  of  food.  That  animal  flesh  can  be 
preserved  by  ice,  for  an  almost  indefinite  period, 
is  well  known.  Animals  have  been  found  in  a 
perfect  state  of  j^reservation  in  the  Arctic 
regions,  where  they  must  have  been  buried  for 
centuries.  Some  few  years  ago  the  entire  body 
of  a mammoth  was  found  in  the  frozen  soil  of 
Arctic  Siberia,  where  it  must  have  been  for  ages. 
In  Russia,  Canada,  and  other  northern  countries, 
it  is  a common  practice  to  slaughter  fat  animals 
and  preserve  their  carcases,  by  burying 
them  in  the  ice  or  frozen  earth,  from  the 
middle  of  November  to  the  early  part  of  May. 
Our  markets  are  supplied  with  fish  and  poultry, 
especially  in  the  winter  months,  packed  in 
ice  from  many  different  countries,  and  it  is  only 
the  cost  of  natural,  and  even  of  artificial  ice, 
which  prevents  our  obtaining  fresh  uncooked 
meat  from  Australia,  South  America,  and  else- 
where. Probably  the  time  is  at  hand  when  still 
further  improvements  will  be  effected  in  the 
artificial  manufacture  of  ice,  and  vessels  will  be 
constructed  to  act  as  floating  ice-houses,  and 
convey  fresh  joints  of  meat  to  our  shores,  capable 
of  being  retailed  at  a third,  or  at  least  one-half, 
the  price  we  are  paying  for  ordinary  butchers' 
meat.  But  then  it  must  be  remembered  that 
such  must  be  consumed  within  a short  time  of 
its  landing,  as  it  tends  to  decay  much  more 
quickly  than  ordinary  meat  when  brought  into 
a warmer  atmosphere. 

While  speaking  on  the  subject  of  the  preserva- 
tion of  food  by  means  of  cold,  it  may  not  be  out 
of  place  to  add  a few  remarks  on  the  Ice  safes 
and  Refrigerators  exhibited  in  the  Eastern  Quad- 
rant. Among  these,  a conspicuous  object  is  the 
ice  safe  with  plate-glass  panels  in  the  doors, 
showing  the  large  block  of  ice  in  the  right-hand 
compartment,  with  a shelf  for  bottles  and  de- 


canters above  it,  and  the  provisions  on  the  left. 
These  latter  generally  comprise  a leg  of  mutton, 
butter,  and  fish  ; a salmon  cutlet,  with  prawns 
round  it,  being  exhibited  on  the  occasion  of  our 
visit.  These  articles  of  food  will  remain  sound 
and  sweet  for  many  days,  during  the  hottest 
weather ; and  that  the  food-chamber  is  perfectly 
dry  is  shown  by  the  fact  that  the  lucifer  matches 
which  lie  on  a plate  in  the  same  chamber  will 
light  when  struck  against  its  sides,  the  ventila- 
tion being  kept  up  by  holes  pierced  in  the  sides. 
This  safe  is  exhibited  by  the  Atmospheric  Chum 
Company,  119,  New  Bond-street,  who  also  show 
freezing  and  ice-making  machines,  the  practical 
working  of  wdiich  is  demonstrated  by  an 
attendant ; and  visitors  can  taste  the  admirable 
results  produced.  Messrs.  Chevasse  and  Co., 
505,  Oxford-street,  exhibit  one  of  their  “ dry 
cold-air”  refrigerators  (Clifton’s  patent),  the 
chief  feature  of  which  is  that  the  ice-chamber  is 
at  the  back,  and  from  it  the  cold-air  is  communi- 
cated to  the  food-chambers  by  means  of  two 
valves,  which  by  the  action  of  a rod  open  when 
the  doors  are  closed,  but  close  when  the  doors  are 
opened.  Thus,  any  large  bulk  of  external  air  is 
prevented  from  entering  the  ice-chamber  when 
the  doors  are  opened,  and  when  closed  a circula- 
tion of  cold  air  is  effected  by  the  two  valves, 
which  circulation  can  be  increased  by  means  of 
ventilators  in  the  food-chambers,  which  can  be 
opened  or  closed  at  pleasure.  Messrs.  Howe 
and  Shoppee,  of  Pancras-street,  Tottenham- 
court-road,  exhibit  one  of  their  “ Ai’ctic  Ice 
Safes,”  which  does  not  pretend  to  be  constructed  on 
any  new  scien  title  principle;  hut  the  inside  being 
lined  with  white  glazed  porcelain  tiles,  which  have 
the  advantage  of  being  non-conductors  of  heat, 
presents  a very  nice  appearance,  and  is  capable 
of  being  easily  and  effectually  cleansed.  The 
Piston  Freezing  Machine  and  Ice  Co.  show 
several  articles  of  their  manufacture,  for  which 
they  are  so  justly  celebrated,  Mr.  Ash,  whose 
various  patents  are  their  property,  being  well- 
known  for  his  scientific  knowledge  of  all  matters 
connected  with  refrigeration.  His  most  recent 
patent  was  taken  out  last  November;  and  his 
“ Self-feeding  Cabinet  Refrigerator  ” is  an  excel- 
lent article.  In  this  he  seems  to  have  attained 
a great  desideratum,  in  the  fact  that  the  lowest 
temperature  is  maintained  throughout  the  safe 
till  the  block  of  ice  is  almost  entirely  consumed. 
This  is  effected  by  the  bottom  of  the  ice-hopper 
or  compartment  being  constructed  on  an  inclina- 
tion* of  about  30  degrees,  so  that  one  face  of  the 
ice,  as  it  dissolves,  presses  equally  on  one  side  of 
the  metal  division  of  the  safe,  and  as  it  decreases, 
on  a still  larger  superfices,  a V -shaped  well 
receiving  it  gradually.  Th:s  principle  is  appli- 
cable both  to  block  ice  and  rough  ice,  though 
the  safes  for  each  are  constructed  somewhat 
differently.  We  next  come  to  speak  of  the 
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exhibits  of  Mr.  Kent,  of  199,  High  Holborn,  so 
•well  known  for  his  production  of  various  articles 
of  domestic  utility.  He  shows  various  sizes  of 
his  Patent  Ventilated  Ice  Safes  and  Refrige- 
rators, among  which  we  notice  the  “ Restaurant 
Ice  Safe,”  divided  into  five  compartments  with 
as  many  doors,  so  that  each  can  be  got  at  with- 
out disturbing  the  others ; and  a Patent  Bottle 
Refrigerator,  which  must  prove  a very  useful 
article  for  licensed  victuallers  and  confectioners, 
as  each  bottle  can  be  separately  withdrawn 
■W'hen  required.  In  1868,  Mr.  Kent  patented 
his  “ Ventilated  Ice  Safe,”  the  chief  feature 
of  which  is  that,  by  means  of  a ventilator 
at  the  top  of  the  safe,  the  external  air  is 
introduced  in  the  ice  chamber,  or,  as  it  should 
be  expressed  in  this  case,  the  ice  “ cradle,”  with 
apertures  in  the  sides,  and  so  conducted  through 
the  safe,  finding  its  exit  through  an  aperture  at 
the  bottom.  We  are  not  about  to  enter  into  the 
“ Battle  of  the  Refrigerators,”  or  into  a discus- 
sion as  to  who  is  to  be  credited  with  the  now 
acknowledged  principle  of  ventilation,  in  order 
to  keep  articles  of  food  untainted  in  refrige- 
rators, but  we  think  it  due  to  Mr.  Kent  to  say 
that  he  was  the  first  to  thoroughly  develops  and 
establish  the  principle.  In  his  patent  safes  he 
has  further  improved  upon  it  by  constructing 
them  on  the  known  fact  that  cold  air  is  heavier 
than  warm  air,  and  therefore  descends.  Thus, 
by  making  a ventilator  at  the  top,  and  in  imme- 
diate connection  with  the  ice  cradle,  he  purifies 
the  atmosphere  before  it  reaches  the  provisions, 
intercepting  all  particles  which  would  other-wise 
settle  on  them  and  hasten  decay.  This  “down- 
ward draught”  is  the  main  principle  of  his 
patent,  and  is  carried  out  in  no  other  refrige- 
rators we  have  seen ; and  that  it  is  not  a mere 
theory  can  be  easily  ascertained  by  placing  a 
lighted  taper  at  the  lower  aperture,  when  the 
flame  is  seen  to  be  driven  from  it,  and  still 
more  effectually  by  filling  the  safe  with  smoke, 
which  will  escape  by  this  apertirre,  without  a 
particle  finding  its  way  out  through  the  venti- 
lator at  the  top.  In  these  safes  a fresh-killed 
leg  of  mutton  may  be  kept  for  more  than  a fort- 
night, in  a temperature  of  from  40  to  45  deg. ; 
cream  will  keep  sweet  for  more  than  a week ; 
and  a sweetbread,  which  butchers  know  turns 
bad  in  hot  weather  more  quickly  than  any  other 
meat,  Avill  keep  good  for  nearly  a week.  With 
the  refrigerators  is  exhibited  a model  of  the 
large  ice-room  constructed  in  the  Peninsular 
and  Oriental  Company’s  ship  Cathay,  showing 
how  carefully  and  regardless  of  expense  the 
Company  provides  for  the  comfort  of  their 
passengers  ; also  a model  of  Brainard’s  patent 
ice-house  (4,  South-street,  Finsbury),  as  used 
in  America  and  on  the  Continent. 

The  use  of  Chemical  agents,  called  anti- 
septics, in  food  preservation,  has  been  attempted 


in  various  ways,  but  with  partial  success,  the 
agents  employed  giving  more  or  less  an  unplea- 
sant flavour  to  the  substance  to  which  they  have 
been  applied.  Foremost  among  these  agents  is 
common  salt,  which  has  been  used  from  the 
earliest  times ; but  it  tends,  to  a great  extent, 
to  extract  the  soluble  constituents  of  meat,  de- 
priving it  of  its  stimulating  and  nutritious 
elements,  and  rendering  it  hard  and  indigestible. 
The  constant  use,  too,  of  salted  meat  has  most 
injurious  eifects,  as  was  shown  by  the  prevalence 
of  scurvy  in  our  Royal  and^Mercantile  marine, 
before  fresh-preserved  meat  and  preserved 
vegetables  were  supplied  to  them.  Other  saline 
substances,  such  as  saltpetre,  acetate  of  am- 
monia, sulphite  of  potash,  or  soda,  muriate  of 
ammonia,  &c.,  have  also  been  employed  as  pre- 
servative agents,  but  by  no  means  successfully, 
though  several  patents  have  been  taken  out  for 
their  use.  Moreover,  bisulphate  of  lime,  sul- 
phurous acid  gas,  and  dilute  sulphuric  acid,  have 
been  employed  in  various  ways  towards  bringing 
about  tbe  desired  end  ; but  notwithstanding  our 
advanced  state  of  chemical  knowledge,  it  cannot 
be  said  that  the  use  of  chemicals  has  given  us  a 
fresh  meat,  that  is  in  an  uncooked  state,  acceptable 
to  the  taste.  A learned  professor  has  made  ex- 
periments in  subjecting  animals  to  a chemical 
process,  even  before  death,  with  a view  to  the 
after-preservation  of  their  flesh.  They  are 
caused  to  inhale  carbolic  oxide  gas,  which 
renders  them  insensible  in  about  two  minutes, 
when  they  are  killed,  and  their  carcases  hung  in 
a chamber  full  of  carbolic  oxide  and  boxes  con- 
taining charcoal  charged  with  sulphurous  acid. 
Those  Avho,  like  Dr.  Johnson,  often  “ take  a 
walk  in  Fleet-street,”  may  have  noticed  from 
time  to  time,  hung  at  the  entrance  of  a well- 
known  shop,  the  carcass  of  a pig,  labelled  “ A 
Perfect  Cure.”  The  cure  has  been  undoubtedly 
“ perfect,”  and  caused  either  by  the  inhalation 
before,  or  injection  of  some  chemical  at  the  time, 
the  animal  has  been  “ stuck,”  which  has  been 
powerful  enough  to  permeate  the  entire  frame, 
so  that  the  bones,  hoofs,  and  hair  have  been 
impregnated  with  it.  But  the  result  of  the  pro- 
cess has  in  reality  been  too  perfect,  the  chemicals 
being  decidedly  traceable  in  the  taste  of  the 
flesh  so  cured.  Of  meat  preserved  by  antiseptics 
we  do  not  notice  any  samples  in  the  Exhibition, 
and  it  is  doubtful  whether,  by  the  use  of  chemi- 
cals alone,  the  object  in  view  can  ever  be  satis- 
factorily attained. 

We  now  come  to  the  fourth  process  of  preserv- 
ing mentioned,  namely,  by  the  expulsion  of  atmo- 
spheric air.  This  is  effected  by  the  application 
of  Heat  to  the  substances  to  be  preserved  when 
placed  in  tins  or  other  receptacles.  Without 
entering  into  a scientific  controversy  as  to  whether 
the  true  theory  of  this  process  ot  preservation 
by  applied  heat  may  not  be  that  the  “microscopic 
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germs,”  which  are  alleged  to  cause  putrefaction, 
are  destroyed,  we  shall  take  it  for  granted  that 
the  oxygen  gas  is  entirely  expelled  by  the  heat, 
not  only  from  the  receptacle  in  which  the  sub- 
stance has  been  placed,  but  from  the  substance 
itself.  That  this  is  the  case  may  be  deduced 
from  the  fact  that  the  tins  containing  the  pre- 
served food  show  a concave  depression  on  top 
and  bottom,  and  some  even  “ collapsed”  sides — 
an  evidence  that  a perfect  vacuum  has  been 
obtained,  as  is  also  the  audible  rush  of  external 
air  into  the  tins,  when  the  opening  knife  is  first 
inserted.  The  breakages  also  of  earthenware 
and  glass  jars,  the  former  of  which  were  once 
extensively  used  in  this  process,  tend  to  estab- 
lish the  same  conclusion.  But,  however  this  may 
be,  it  really  matters  not.  It  is  certain  that  the 
preservation  of  both  animal  and  vegetable  sub- 
stances in  a cooked  state  by  this  method  is  per- 
fect, the  only  objection  to  the  process  being  that 
in  the  majority  of  instances  an  over-cooking  of 
the  substances  seems  unavoidable.  The  process 
may  be  thus  briefly  described.  The  meat,  fish, 
poultry,  or  vegetables  are  put  into  tins  of  various 
sizes,  and  then  placed  in  “ baths,”  which  are 
raised  to  a temperature  considerably  above  that 
of  boiling  water  by  the  addition  of  chloride  of 
calcium,  a small  orifice  being  left  in  the  lids  for 
the  escape  of  steam  ; or  hermetically  sealed,  they 
are  entirely  immersed  in  the  baths,  being  let 
down  into  thein  on  iron  frames  or  “ gridirons,” 
by  means  of  cranes  ; while  in  some  cases  only  salt 
is  added  to  the  water,  and  in  others  steam-ovens 
are  used.  But  the  object  and  result  are  the 
same.  In  the  chloride  of  calcium  baths,  where 
the  tins  are  not  immersed,  the  small  “pin-holes” 
are  soldered  up  when  the  cooking  is  completed ; 
but  when  they  are  entirely  immersed,  they  are 
drawn  out  of  the  baths  once,  twice,  or  even 
three  times,  according  to  the  size  of  the  tins 
and  the  nature  of  the  substance  to  be  preserved, 
and  the  small  apertures  in  the  lids,  which  have  j 
been  previously  made,  but  soldered  over,  are 
opened  by  touching  the  spot  with  a hot-iron,  and, 
after  the  steam  has  escaped,  and  before  the  ex- 
ternal air  can  re-enter,  again  closed.  Thus, 
though  there  are  various  modifications  of  the 
process,  which  takes  from  one  to  three  hours  for 
its  completion,  it  is  substantially  the  same  in  all 
cases,  and  is  known  by  the  name  in  this  country  of 
the  “ Aberdeen  process,”  though  to  M.  Appert, 
of  Paris,  must  be  attributed  the  credit  of  having 
really  established  it,  in  1810. 

We  now  proceed  briefly  to  direct  attention  to 
those  firms  who  have  sent  samples  of  their  pre- 
served provisions  to  the  present  Exhibition, 
where  they  are  displayed  in  the  Western  Arcade. 
As  might  have  been  expected,  from  the  fact  that 
Aberdeen  has  been  the  centre  of  the  food-pre- 
serving trade  for  many  years  past,  the  Scotch 
preservers  make  the  greatest  show.  To  enumerate 


the  various  articles  which  are  displayed  in  the 
different  cases,  and  on  the  side  stands,  would  fill 
a volume,  there  being  hardly  any  form  of  fish, 
flesh,  fowl,  and  vegetables  which  is  not  shown, 
or  at  least  the  tins  which  enclose  them.  The 
trade  lists  of  any  of  the  great  preserving  houses 
would  give  the  best  idea  of  the  extent  to  which 
this  branch  of  trade  has  been  carried,  and  of  the 
numerous  forms  of  preserved  food  which  are  so 
plentifully  used  by  those  who  “ go  down  to  the 
sea  in  ships,”  by  travellers  on  land,  sportsmen, 
and  by  others  who  have  not  a ready  access  to 
shops,  and  which,  we  may  add,  might  be  used  to 
much  greater  advantage  than  is  now  the  case  by 
those  who  have. 

The  most  conspicuous  display  of  preserved 
food  in  the  West  Quadrant  is  that  of  Messrs. 
Moir  and  Son,  of  Aberdeen,  which  city  has 
for  many  years  past  been  the  head -quarters 
of  the  food-preserving  trade,  owing  mainly  to  the 
fact  that  the  best  beef  and  mutton  in  the  world, 
as  well  as  large  quantities  of  fish,  can  be  obtained 
there  at  the  cheapest  rates.  Having  recently 
paid  a visit  to  their  establishment,  and  spent  some 
hours  in  inspecting  every  branch  of  manufacture 
there  carried  out,  we  can  testify  that  only  the 
best  articles  are  employed  for  the  purpose,  and 
the  utmost  care  and  cleanliness  observed  in  their 
manipulation.  The  firm  was  established  as  long 
ago  as  1822,  directing  its  attention  at  first  chiefly 
to  the  preservation  of  salmon  for  the  foreign 
market,  but  soon  after  adding  other  kinds  of  fish, 
meat,  poultry,  soups,  and  vegetables,  as  well  as 
fruit  preserves,  and  a variety  of  potted  meats, 
which  at  the  present  time  cannot  be  exceeded  for 
excellence.  As  a proof  of  this,  it  may  be  men- 
tioned that  Messrs.  Moir’s  goods  have  for  some 
time  commanded  a higher  price  in  the  markets 
than  those  of  any  other  house.  The  establish- 
ment in  Virginia -street,  Aberdeen,  covers  a 
large  area  of  ground,  and  employs  nearly  250 
hands.  The  quantity  of  meat  preserved  has 
reached  as  much  as  two  millions  and  a-half 
pounds  in  a year,  but  recently,  on  account  of  the 
great  increase  in  its  price,  more  attention  has 
been  paid  to  the  preservation  of  fish,  poultry, 
and  game.  To  give  some  idea  of  the  enormous 
trade  done  by  this  house,  it  maybe  mentioned  that 
during  last  year  no  less  than  four  millions  and 
a-half  pounds  weight  of  provisions  were  put  up 
in  tins  ; and  for  the  present  fishing  season  Messrs. 
Moir  have  already  orders  for  400,000  1-lb.  tins 
of  herrings  alone.  We  are  glad  to  find  that  this 
firm  has  recently  opened  a branch  establish- 
ment in  Commercial-street,  Whitechapel,  and 
that  their  goods  will  shortly  be  seen  in  a very 
large  number  of  grocers’  shops  in  the  Metro- 
polis and  its  suburbs.  If  housekeepers  would 
take  the  trouble  to  make  themselves  acquainted 
with  the  contents  of  their  tins,  especially 
those  of  various  soups,  they  would  find 
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that  their  cheapness  would  tend  materially  to 
lower  their  household  expenses,  to  say  nothing 
of  their  intrinsic  excellence,  and  the'  convenience 
of  being  able  to  put  a dinner  of  several  courses 
on  table  at  a few  minutes’  notice.  It  is  very 
seldom,  indeed,  that  the  contents  of  any  of  these 
tins  are  found  bad,  though  this  may  sometimes 
happen  through  the  tin  having  become  damaged 
by  some  accident,  and  consequently  the  atmos- 
pheric air  having  found  entrance.  As  a rule, 
they  remain  perfectly  sound  and  sweet  as  long 
as  the  tins  remain  air-tight.  When  at  Aberdeen, 
we  saw  opened  a tin  of  beef  which  had  been  put 
up  during  the  Crimean  war,  and  its  contents  were 
as  sound  as  when  they  were  first  placed  in  it ; 
and  in  Messrs.  Moir’s  stand  in  the  Exhibition, 
which,  by  the  way,  is  one  of  the  handsomest  in 
the  whole  building,  may  be  noticed  a 3 lb.  tin 
of  soup  and  bouilli  put  up  in  the  year  1834,  and 
a 61b.  tin  of  beef  bouilli  sent  to  the  French  army 
in  the  Crimea,  and  re-purchased  after  the  war. 
Messrs.  Hogarth,  of  Aberdeen,  exhibit  specimens 
of  food  preserved  in  glass  jars,  including  English 
and  Australian  beef  and  mutton,  a large  variety  of 
fish,  soups,  made  dishes,  and  vegetables,  thus 
enabling  us  to  see  how  such  preserved  food 
Avould  really  look  if  the  tin  plates  were  as 
transparent  as  glass.  Many  persons  have  a pre- 
judice against  preserved  food  in  tins,  and  decline 
jmrchasing  it  on  the  ground  that  it  is  not  good 
policy  to  “ buy  a pig  in  a poke.”  Messrs.  Hogarth 
enable  such  persons  to  see  the  pigs  in  the  poke, 
and  their  ajjpearance  will  probably  do  much 
towards  overcoming  a foolish  prejudice.  Messrs. 
Whitehead  exhibit  their  Australian  meats,  in 
which  they  have  recently  effected  an  improve- 
ment by  preserving  the  fat  in  a more  natural 
state  than  is  usually  the  case,  the  ordinary  pro- 
cess of  preservation  tending  to  reduce  it  almost 
to  dripping.  On  their  stand  will  be  seen  the 
solid  soup  squares  already  mentioned,  cakes  of 
dried  and  compressed  vegetables,  and  a most 
excellent  solid  essence  of  beef.  The  Ramornie 
Company  of  CrutcheJ  Friars,  the  first  public  com- 
pany established  in  London  for  the  sale  of  Austra- 
lian preserved  meat,  have  a large  display;  and  it  is 
not  too  much  to  say,  that  from  their  first  esta- 
blishment, up  to  the  present  time,  the  uniformly 
good  quality  of  their  meat  has  given  them  a 
position  in  the  market  to  which  they  are  fairly 
entitled.  Their  Australian  mock-turtle,  oxtail, 
and  kidney  soups  are  most  excellent,  as  are  also 
the  ox-tongues  and  palates,  rump-steaks,  minced 
beef,  and  beef  stew,  all  of  which  are  now  very 
largely  consumed.  Passing  on  westward,  along  the 
southern  side  of  the  quadrant,  we  come  to  the 
varied  display  of  Messrs.  J.  M’Call  and  Co., 
127,  Iloundsditch,  agents  to  the  Melbourne 
and  other  meat-preserving  companies,  whose 
goods  they  exhiliit,  as  well  as  some  beef  from 
Uruguay.  We  notice  on  this  stand  Kangaroo- 


tail  soup.  Kangaroo  and  hacon,  and  Kangaroo 
h-la-mode  ; and  we  would  strongly  recommend 
all,  who  like  Jeames  de  la  Plush,  are  wearied  of 
the  changes  rung  on  beef  and  mutton  and  pork, 
and  long  for  some  “new  hanimal  to  be  invented,” 
to  try  this  marsupial.  We  make  bold  to  say 
that  those  who  will  experimentalise  on  it  will 
not  be  disappointed,  unless  they  allow  their 
fancies  and  prejudices  to  get  the  better  of 
their  palates.  Messra.  M‘Call  and  Co.,  being: 
also  preservers  of  meat,  fish,  poultry,  soups,  and 
vegetables,  after  the  “ Aberdeen  process,”  show 
a variety  of  their  goods,  among  which  we  notice 
turtle-soup  in  tins,  which  contrasts  very  favour- 
ably as  regards  price  with  that  sold  by  confec- 
tioners and  the  large  London  dinner-providing 
firms.  The  quality  is  excellent,  some  being  made 
from  the  live  turtle  brought  to  this  country,  and 
some  from  the  flesh  of  the  turtles  killed  as  soon 
as  caught  and  dried  in  the  sun.  Strips  of  this 
are  exhibited,  having  somewhat  the  appearance 
and  consistency  of  thin  cakes  of  glue,  those 
taken  from  the  back  of  the  turtle  being  the 
calipash,  those  from  the  belly  the  calipee,  which 
is  of  a somewhat  lighter  colour.  They  require 
soaking  in  w'ater  for  two  or  three  days  before  they 
can  be  made  into  soup  ; the  process  of  drjdng 
and  soaking,  however,  taking  from  them  nothing 
of  their  real  nutriment  or  flavour.  Before 
leaving  this  stand,  the  “ ring  ” dishes,  invented 
and  patented  by  Mr.  John  M‘Oall,  should  be 
noticed.  Tliey  are  made  of  earthenware,  and 
of  two  sizes,  which  exactly  receive  either  two  or 
or  four  pounds  of  meat,  as  turned  out  from  the 
tins.  Their  object  is  to  keep  the  meat  to- 
gether, and  render  it  more  easy  of  being  carved 
into  thin  slices,  the  rings  being  removable  one 
after  another  as  the  meat  is  cut  down  to  them. 
These  dishes  are  very  ingenious,  and  admi- 
rably serve  the  purpose  for  which  they  are 
intended.  We  next  come  to  Rennet’s  (Mel- 
bourne) meats,  and  those  of  the  Ballarat 
Meat  Preserving  Company,  whose  agents  are 
Messrs.  Kaltenbach  and  Schmitz,  of  1,  Alder- 
man’s-walk,  Bishopsgate.  In  a glass  stand  by 
themselves  are  tins  containing  curried  fowl, 
put  up  by  Mr.  J.  Halford,  of  12,  Upper- 
street,  Martin’s-lane,  once  chef  to  a former 
Governor-general  of  India,  and,  therefore,  likely 
to  be  well  acquainted  with  all  the  mysteries  of 
curry  preparations.  Mr.  Halford  has  certainly 
turned  his  knowledge  to  account,  having  pro- 
duced one  of  the  best  forms  of  preserved  food 
which  have  as  yet  come  under  our  notice.  Re- 
ceiving, as  he  does,  the  fresh  herbs  (so  essential 
to  a perfect  curry)  in  tin  cases  hermetically  sealed 
from  India,  he  is  enabled  to  produce  a curry 
which  the  most  fastidious  Anglo-Indians  must 
pronounce  perfect;  and  to  endorse  its  goodness, 
it  is  only  necessary  to  add  that  Messrs.  P ortnum 
and  Mason  and  Messrs.  Crosse  and  Blackwell 


693 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  July  18,  1873. 


have  it  already  on  their  lists  of  goods.  Moreover, 
as  a tin  containing  a single  fowl  can  he  bought 
for  4s.  Gd.,  and  two  fowls  for  7s.  6d.,  the  price  of 
this  form  of  food  contrasts  favourably  with  those 
of  ordinary  fowls  obtained  from  a poulterer’s. 
The  contents  of  these  tins  can  be  warmed  in  ten 
minutes,  and,  with  the  addition  of  rice,  are  then 
ready  for  the  table.  Ihe  display  of  Messrs. 
Gillon,  of  Leith  (whose  agent  is  Mr.  House,  76, 
Minories),  comes  next,  and  consists  of  a variety 
of  samples  of  preserved  provisions  similar  to 
those  shown  by  Messrs.  Moir  and  Co.,  and 
Messrs.  Marshall,  another  large  preserving  firm 
at  Aberdeen.  Messrs.  Gillons’  establishment  we 
also  visited  when  in  Scotland,  for  the  express 
pirrpose  of  investigating  this  particular  branch  of 
manufacture.  It  has  been  in  existence  since  1817, 
and  now  employs  150  hands  ; and  we  can  in  this 
case  also  bear  wutness  to  the  excellence  of  the 
various  articles  used  for  preservation,  and  to  the 
extreme  cleanliness  with  which  all  the  processes 
are  conducted.  The  essence  of  beef  produced 
by  Messrs.  Gillon  has  gained  for  it  a well- 
deserved  reputation,  being  not  only  a stimulant, 
which  is  the  chief  feature  of  the  late  Baron 
Liebig’s  production,  but  a powerful  nutriment. 
It  is,  as  Professor  Christison  has  testified,  “ much 
in  the  same  category  as  beef-tea and  he  adds, 
“no  good  beef-tea  can  be  made  so  cheaply  as  with 
this  meat-juice,  a tin  of  four  ounces  making 
sixteen  of  strong  beef-tea.”  The  mutton  and 
chicken  juices,  prepared  after  the  same  process 
by  this  firm,  are  invaluable  in  cases  of  serious 
illness  and  convalescence,  and  can  be  advan- 
tageously used  in  the  preparation  of  soups  and 
broths.  Like  other  Scotch  firms,  Messrs.  Gillon 
pirt  up  a variety  of  national  dishes,  sirch  as 
Scotch  broth,  cocky-leekie,  hotch-potch,  sheep’s 
head  and  trotters,  and  haggis,  which  are  sent 
from  Leith  to  all  parts  of  the  world,  so  that 
Scotchmen  in  all  climes  can  be  gastronomically 
reminded  of  the  culinary  delicacies  of  their 
native  land ; and  Englishmen,  too,  perhaps  for 
the  first  time  in  their  lives,  make  acquaintance 
W’ith  Caledonian  luxuries.  Of  Messrs.  Gillon’s 
firm  w’e  may  add,  without  wishing  to  cast  any 
reflection  on  others,  that  it  has  for  years  enjoyed 
the  good  name  of  always  giving  full  weight  and 
measure.  Returning  along  the  north  side  of 
the  quadrant  we  come  to  the  array  of  white- 
painted  and  blue-labelled  tins  of  the*  Food  Pre- 
serving Company  (late  Forbes  and  Co.),  of 
Aberdeen,  and  99,  H oundsditch,  who  put  up 
most  of  their  goods  by  Jones’  Patent  Process. 
The  feature  of  this  method  is  the  application  of 
tubes  to  each  tin  wdien  in  the  bath,  whereby 
they  are  connected  with  a vacuum,  the  tubes 
meeting  at  a tap  close  to  the  vacuum  chamber. 
By  turning  the  tap  once,  twice,  or  thrice  during 
the  time  the  tins  are  in  the  bath  the  air  is  drawm 
from  them,  and  thus  the  duration  of  the  time  of 


cooking  is  diminished,  and  consequently,  to  a 
great  extent,  the  over-cooking  of  the  article  to 
be  preserved  is  avoided.  This  process  has  more 
than  once  been  discussed  before  the  Society  of 
Arts,  which  has  expressed  a very  favourable 
opinion  of  it ; and  certainly  the  results  obtained 
seem  considerably  in  advance  of  the  ordinary 
processes,  the  meat,  fish,  and  poultry  being  firmer 
and  more  like  ordinary  cooked  articles — the  fisk 
especially  turning  out  very  dry  alter  it  has  been 
years  in  the  tins,  which  is  not  the  case  wdien  it 
has  undergone  the  usual  “ Aberdeen  process. 
Some  months  ago  we  were  showm  samples  ot  Aus- 
tralian meat  preserved  at  the  Queensland  Com- 
pany’s manufactory  by  the  use  of  this  { atent,  and 
it  certainly  struck  us  as  superior  to  any  we  had 
before  tasted.  Mr.  P.  Forbes,  w'hose  services  have 
been  retained  as  manager  to  the  Food  Preserving 
Company,  went  out  to  the  River  Plate  last 
November,  taking  with  him  a small  plant  and 
some  old  Aberdeen  hands,  to  thoroughly  test 
the  process  on  cheap  foreign  beef.  From  letters 
received,  he  seems  most  sanguine  as  to  the 
result,  and  a consignment  of  the  meat  he  has 
put  up  is  already  on  its  w’ay  to  this  country,, 
samples  of  which  wdll  be  added,  on  their  arrival, 
to  the  display  on  the  company’s  stand  in  the 
Exhibition.  We  notice  that  Mr.  Anthony 
Trollope,  in  his  recent  work,  recounting  his 
experiences  in  Australia,  mentions  having  had 
some  beef  set  before  him  preserved  by  Jones’ 
patent,  and  of  it  he  says  : — “ What  may  be  the 
specialities  of  Jones’  patent  I did  not  learn,  but 
as  to  that  special  joint,  I protest  that  I never 
ate  better  cold  roast  beef  in  my  life.  It  was 
not  overcooked,  and,  judging  from  its  colour, 
appearance,  and  flavour,  it  might  have  been 
cooked  and  pmt  into  the  larder  on  the  previous 
day.”  We  witnessed  the  working  of  this  pro- 
cess during  our  visit  to  Aberdeen,  and  can  fully 
certify  that  it  draws  no  nutriment,  as  has  been 
alleged,  from  the  substance  in  progress  of  pre- 
servation, the  condensed  liquid,  w’hich  came  irom 
the  vacuums  w’hen  the  process  was  complete,  not 
having  the  least  perceptible  taste  either  ot  the 
beef  0°  fow'ls  which  we  saw-  subjected  to  the  oper- 
ation of  this  patent.  A model  of  the  apparatus 
used  is  exhibited  in  the  eastern  quadrant. 
Passing  by  the  stand  on  which  M.  Chanfiourier, 
of  Sackvdle  Street,  exhibits  some  of  the  best 
brands  of  sardines,  pates,  and  terrines  de  foies 
gras,  and  other  preserved  delicacies,  we  come  to 
a display  of  various  preserved  forms  of  that 
delicious  little  fish,  the  anchovy,  sent  by  Mrs.  0. 
C.  Myhrvold,  9,  Kirkegadon,  Christiania,  N orway, 
wdio  also  exhibits  Scandinavian  butter.  H.  C. 
Bergstrom,  of  Lysekil,  Sweden,  contributes  to 
the  Exhibition  in  a similar  manner;  and  both  vie, 
in  the  excellence  of  their  articles,  with  John 
Burgess  and  Son,  of  107,  Strand,  of  almost 
world-wide  fame,  who  also  have  an  interesting 
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display  of  ancliovies  preserved  in  a variety 
of  ways,  an  oaken  tub  with  a glass 
bottom  showing  silvery  rows  of  this 
appetising  fish  in  an  appetising  form,  being  a 
conspicuous  object.  The  next  attraction  are  the 
bright  red  tins  of  Mr.  D.  Tallerman  (ll3. 
Cannon-street,  Australian  Meat  Agency),  to 
whom  the  credit  must  be  given  of  having  been 
most  energetic  in  bringing  tbe  claims  of  Aus- 
tralian preserved  meats  before  the  English  public, 
and  of  having  in  various  ways  removed  the 
prejudice  against  them.  He  exhibits  the  goods 
of  the  Adelaide  Meat  Preserving  Company,  of 
which  he  is  the  agent,  as  also  those  of  other 
companies,  the  specially  guaranteed  meats  being 
branded  with  the  label  of  the  Australian  Meat 
Agency.  A specialty  exhibited  by  Mr.  Taller- 
man is  spring  lamb,  with  the  bone  in  it,  the 
great  excellence  of  which  we  can  vouch  for;  j 
but,  notwithstanding  the  delicacy  of  this  article,  | 
w'e  should  almost  be  sorry  for  it  to  become  very  j 
popular,  as  it  might  lead  to  an  undue  slaughter  j 
of  lambs  in  the  colonies,  and  tend  to  bring  about ! 
a scarcity  of  mutton,  even  though  Australian 
flocks  seem  inexhaustible.  There  can  be  no 
doubt  but  that  the  demand  for  lamb  and  veal  in 
this  country  has  had  not  a little  to  do  wdth  the 
increased  price  of  beef  and  mutton.  But  Mr. 
Tallerman’s  enterprise  has  led  him  not  only  to 
be  content  with  an  exhibition  of  the  preserved 
meats  in  tins ; he  is  also  at  a considerable 
expense,  in  the  western  part  of  the  building,  daily 
exhibiting  tbe  process  of  meat  preserving  by  the  | 
use  of  the  chloride  of  calcium  bath,  a succes- 
sion of  tins  being  filled,  placed  in  the  bath, 
soldered  up,  and  labelled  during  the  day.  The 
gentleman  who  superintends  the  management  of 
this  work  for  Mr.  Tallerman  is  w’ell  versed  in 
all  the  different  processes  of  preservation,  and  is 
always  happy  to  give  all  the  information  in  his 
power  concerning  them  to  those  really  interested 
in  the  subject.  In  the  centre  of  the  Western 
Quadrant  will  be  noticed  a case  containing 
samples  of  Tooth’s  (Sydney)  Liebig’s  extract  of 
meat,  nowused  in  almost  all  English  households  ; 
and  another  of  fluid  meat,  exhibited  by  Messrs. 
Darby  and  Gosden,  of  Leadenhall-street,  which 
is,  we  believe,  meat  partially  and  artificially 
digested  by  pepsine  ; and,  being  thus  “ eating 
made  easy,”  is  recommended  by  many  eminent 
medical  men  for  invalids  wdth  weak  digestion. 

Condensed  milk  has  of  late  become  a very  im- 
portant article  of  preserved  food,  and  is  now 
largely  manufactured  for  the  English  market  by 
the  English  Condensed  Milk  Co.,  96,  Leadenhall- 
street,  and  by  the  Anglo-Swiss  Co.,  both  of  whom 
exhibit  their  goods.  Samples  also  are  exhibited 
by  Mr.  J.  Hooker,  of  West  Horsley,  Surrey. 
The  difficulty  of  obtaining  pure  milk  in  London 
and  other  large  towns,  and  even  in  country  dis- 
tricts, has  led  to  a large  consumption  of  this 


article,  which  is  obtained  by  evaporating  the 
greater  part  of  the  water,  which  constitutes 
about  80  parts  in  100  in  natural  milk,  and  by 
the  addition  of  sugar,  in  order  to  preserve  it. 
We  have  seen  the  process  from  beginning  to  end, 
as  carried  on  at  the  English  Company’s  works 
at  Aylesbury,  and  more  recently  at  their 
newly-erected  manufactory  at  Middlewich,  in 
Cheshire, which  we  visited  a few  weeks  ago.  The 
milk  is  received  from  the  farmers  early  in  the 
morning,  and,  being  placed  in  large,  open  metal 
cylinders,  is  first  subjected  to  a hot  bath,  after 
the  manner  of  tins  of  meat  in  the  preserving  pro- 
cess, though  not  at  so  high  a temperature.  It 
is  then  emptied  into  large  funnel-shaped  vats, 
whence  it  is  drawn  up  through  a pipe  in  the 
centre  into  the  condensing-pans.  The  sugar 
having  been  mixed  with  it,  it  remains  in  these 
pans,  subject  to  a somewhat  low  heat,  for  two  or 
three  hours,  w'hile  the  evaporation  of  the  water 
is  taking  place  and  the  milk  gradually  condensing. 
When  it  has  assumed  the  consistency  of  liquid 
honey,  it  is  received  again  into  the  open  cylinders, 
and  is  then  subjected  to  a cold  bath,  after  which 
it  is  run  into  the  tins  and  hermetically  sealed. 
The  process,  in  one  sense,  is  simple  enough,  but 
it  requires  the  greatest  nicety  during  the  whole 
operation,  and  a most  careful  regulation  of  the 
temperature.  The  company,  by  a variety  of 
tests,  insures  the  delivery  from  the  farmers  of 
sound  and  genuine  milk ; and  the  article  produced 
is,  therefore,  genuine  milk,  minus  a large  quantity 
of  w'ater,  plus  a little  sugar.  That  it  is  pure 
milk,  with  a large  proportion  of  water  evaporated, 
has  been  proved  by  the  most  scientific  analysts, 
the  caseine,  butturous,  and  other  solid  and  nutri- 
tive substances  remaining  intact  in  their  original 
form.  This  can  be  further  demonstrated  by  add- 
ing to  the  condensed  milk  the  equivalent  of  its 
original  w’ater,  say  three  parts  water  to  one  of 
the  condensed  milk,  and  leaving  it  to  stand  in  an 
ordinary  milk-dish,  when  it  will  raise  its  cream 
in  very  nearly  the  usual  proportion,  though  this 
action  is  somewhat  impeded  by  the  presence  of 
the  sugar.  It  will  also  churn  into  butter  when 
raised  to  a temperature  of  about  60  degrees.  Its 
excellence  as  an  article  of  food  is  still  more  prac- 
tically demonstrated  by  the  fact  that  infants  can, 
from  their  birth,  be  supported  for  many  months 
upon  it,  without  the  addition  of  any  other  kind 
of  food  ; and  its  uniformity  gives  it  an  advantage 
even  over  natural  cow’s  milk.  The  products 
of  the  English  and  Anglo-Swiss  companies 
are  substantially  the  same,  their  analyses 
giving  nearly  the  same  result.  A paper  on  the 
subject  of  condensed  milk  was  recently  read 
before  the  Society  of  Arts,  by  Mr.  L.  P.  Merriam, 
the  manager  for  this  English  Company,  and 
reported,  with  the  discussion  w’hich  followed, 
m the  Society’s  Journal.  The  English  Com- 
pany also  exhibit  their  cocoa,  chocolate,  and 
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coffee  combined  witb  the  condensed  milk,  all 
; of  which  articles  have  secured  a large  consump- 
tion, and  are  admitted  to  be  most  wholesome  and 
pleasant  beverages.  The  case  in  which  these 
articles  are  exhibited  is  a handsome  hexagonal 
structure,  standing  on  the  right-hand  side  of 
the  Western  Quadrant,  after  passing  the  entrance 
to  the  Albert  Hall. 

W’^e  have  now  enumerated  the  chief  articles 
ot  preserved  food  shown  in  the  Exhibition.  If 
. the  names  of  any  firms  and  companies  which 
ought  to  have  been  mentioned,  have  been 
omitted,  it  must  be  attribirted  to  inadvertence, 
and  not  to  an  intention  to  withhold  their  due 
from  any.  The  public  will  remember  that  all 
who  have  exhibited  have  done  so  only  with  the 
sanction  of  the  Food  Committee,  acting  as  the 
advisers  of  the  Royal  Commissioners  ; and  thus, 
the  mere  fact  of  exhibiting  is  a testimony  to 
some  special  and  ascertained  excellence  in  the 
goods  of  the  exhibitors. 

It  is  greatly  to  be  regi’etted  that,  owing  to  diffi- 
culties with  the  refreshment  contractors,  no  articles 
of  food,  with  a few  exceptions,  can  at  present  be 
tasted  by  visitors  to  the  Exhibition.  We  will 
hope  that,  before  it  closes,  some  satisfactory 
arrangements  may  be  made,  whereby  exhibitors 
may  be  allowed  either  to  give  away  or  sell  their 
goods,  for  tasting  in  the  buildings.  Unlike 
almost  all  other  objects  of  exhibition,  food, 
especially  in  the  form  here  displayed,  does  not 
appeal  to  the  eye.  For  all  that  visitors  can 
know,  the  piles  of  tin  cases  and  jars  may  be 
only  dummies.  The  Committee  on  Food  are 
the  only  persons  cognisant  of  their  contents,  and 
others  must  take  them  on  trust.  A Food  Ex- 
hibition can  only  be  really  interesting  when  the 
public  can  taste  samples  of  the  exhibits.  As 
wine  has  been  deferred  until  next  year  for  exhi- 
bition, when  the  Royal  Commissioners  will 
make  arrangements,  on  a large  scale,  for  the 
public  to  taste  it,  the  contract  with  Messrs.  Spiers 
and  Pond  coniing  to  an  end  this  year,  we  would 
endorse  the  suggestion  that  the  whole  subject 
of  food  should  be  re-opened  on  the  same  prin- 
ciple. Many  firms  have  declined  to  exhibit 
food  on  the  present  occasion,  simply  because  the 
public  were  to  have  no  facilities  for  tasting. 
The  only  wonder  is  that  the  Food  Section  is  as 
interesting  as  it  is  ; and  for  this  we  have  mainly 
to  thank  the  Deputy-Commissioner,  Mr.  E.  j. 
Craigie,  through  whose  exertions,  assisted  by 
the  I ood  Committee,  the  display  has  been  got 
together,  and  to  whom,  as  Secretary  to  the 
School  of  Cookery,  the  Exhibition  is  chiefly  in- 
debted for  the  organisation  of  one  of  its  most 
interestiug  and  justly  popular  departments. 

Since  the  above  remarks  were  in  type  the 
Russian  annexe  has  been  opened,  and  we  find  in 
it  several  interesting  articles  which  ( ome  under 
the  heading  of  Preserved  Food.  There  are  dry 


tablets  of  meat  and  game  prepared  by  Wladislas 
Kleczkowski,  the  well-known  provision  mer- 
chant of  Wologda,  which,  for  the  excellent 
flavour  of  the  soup  to  be  made  from  them,  and 
for  their  cheapness,  are  likely  to  attract  attention 
in  the  trade.  Kittarg’s  packets  of  dried  vege- 
tables, composed  chiefly  of  potatoes  and  mush- 
rooms, are  also  very  cheap,  and  most  useful  in 
the  preparation  of  soups.  Dried  mushrooms  on 
strings,  after  the  fashion  of  American  dried  apples, 
strike  us  as  a novel,  as  well  as  an  acceptable 
article.  The  best  range  in  price  from  Is.  4d.  per  lb. 
upwards,  while  a kind  which  grows  under  the 
birch  trees  in  forests  can  be  sold  as  low  as  dd.  to 
Hd.  Dried  green  peas  are  also  to  us  a novel  form 
of  dried  vegetables,  and  seem  very  cheap.  Both 
these  Amgetables  require  to  be  soaked  in  water 
before  using.  The  mushrooms  can  then  be  used 
in  soups  or  stewed,  or  eaten,  as  is  generally  the 
case  in  Russia,  with  vinegar,  before  dinner,  to 
give  an  appetite,  as  we  (at  least  those  of  irs  who 
can  afford  them)  eat  oysters.  A small  fish,  of  the 
whitebait  species,  in  a dried  form,  as  also  a coarser 
kind  of  fish,  are  exhibited ; they  may  be  used  in 
soup,  as  in  Russia,  or  simply  warmed  before  the 
fire,  when  they  make  an  excellent  breakfast  relish ; 
and  eaten  cold  they  are  very  appetising.  They 
remind  us  of  the  Newfoundland  caplins  in 
flavour,  though  much  more  delicate.  Russia 
also  sends  us  some  specimens  of  cheese, 
very  like  the  best  Dutch  product.  Among 
other  articles  which  are  exhibited  in  this 
annexe,  as  “ Substances  used  as  Food,”  may  be 
mentioned  confectionery  and  a variety  of  cakes, 
as  well  as  wines  and  liqueurs.  Iirto  them,  how- 
ever, we  cannot  now  enter,  as  foreign  to  the 
present  report.  We  would,  however,  suggest 
to  those  interested  in  "wines  to  make  acquaint- 
ance with  the  cheaper  kinds  grown  in  the 
Crimea.  Altogether  the  samples  of  food  shown 
in  the  Russian  Annexe  are  well  worth  attention  ; 
and  we  may  mention  that  the  Russian  Com- 
missioner, M.  Theodor  de  Lvoff,  who  is  an 
excellent  French  scholar,  is  happy  to  give  all 
required  information  concerning  them. 

In  the  Victorian  Annexe  there  has  also  lately 
been  dis])layed  a variety  of  tinned  meats  and 
other  preserved  foods  from  Australia,  including 
jams,  cheese,  hams  and  bacon,  which  are  likely, 
eventually,  to  compete  with  similar  articles  pro- 
duced in  this  countiy,  or  at  least  to  supplement 
our  home  supplies.  But  the  most  important  matter 
connected  with  the  preservation  of  Australi.an 
meats  is  the  experiment  of  preserving  fresh  un- 
cooked meat  in  an  ice-room,  which  seems  to 
have  been  a complete  strccess  in  the  Victorian 
Exhibition  at  Melbourne,  in  1872-73.  Mr.  G. 
Collins  Bevy,  the  commissioner  for  Victoria  at 
the  International  Exhibition,  has  kindly  com- 
municated to  us  much  interesting  information 
on  the  subject,  which  is  now  fully  explained  in 
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an  able  essay  by  Dr.  John  Bleasdale,  who  has 
taken  up  the  subjejt,  not  only  as  an  enthusiast 
but  as  a scientific  and  practical  man.  We  do 
not  now  propose  to  enter  into  it,  as  a vessel  is 
on  her  voyage  to  England  with  an  ice-room 
fitted  up  on  board,  in  accordance  with  Mr. 
Harrison’s  plans,  and  in  charge  of  that  gentleman. 
It  contains  100  tons  of  meat,  and  there  is  every 
reason  to  believe  that  we  shall  in  the  autumn 
have  delivered  in  London  joints  of  beef  and 
mutton  as  fresh  as  they  were  when  placed  in 
the  ice-room,  and  which  will  keep  as  long- 
before  consumption,  even  longer,  than  ordinary 
butchers’  meat. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  July  10th,  was  as  follows:  — Season  tickets, 
133;  on  payment  of  Is.,  2,757  ; total,  2,890.  On  Friday, 
season  tickets,  130 ; on  payment  of  Is.,  2,822 ; total, 
2,952.  On  Saturday,  season  tickets,  973  ; on  payment 
of  Is.,  3,983  ; total,  4,956. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  Julj'  12th,  was  as 
follows: — Season  tickets,  1,736;  on  payment  of  2s.  6d., 
1,254  ; on  payment  of  Is.,  14,881  ; total,  17,871. 

The  number  admitted  on  Monday  was,  season  tickets, 
123  ; on  payment  of  Is.,  2,699  ; total,  2,822.  On  Tues- 
day, season  tickets,  129 ; on  payment  of  Is.,  2,448 ; 
total,  2,577.  On  Wednesday,  season  tickets,  199  ; on 
payment  of  2s.  6d.,  945;  total,  1,145. 


EXHIBITIONS. 


Vienna  Exhibition. — The  French  Commission  has  at 
length  issued  its  cat:ilogue,  printed  at  the  Imperial 
Press  of  Vienna.  That  of  the  Fine  Arts  section  con- 
tains 1,560  entries,  of  which  828  are  of  pictures  and 
drawings. 

Philadelphia  Exhibition. — At  Philadelphia,  onThurs- 
da}',  the  3rd  inst.,  the  President's  proclamation,  an- 
nouncing that  an  International  Exhibition  would  be 
held  in  that  city  in  1876,  was  publicly  read.  The 
President  commends  the  Exhibition  to  all  nations  in 
tire  interests  of  peace,  civilisation,  and  international 
friendship. 

Victoria  Exhibition. — The  Government  of  Victoria 
Ills  published,  for  circulation  in  the  colonies  and  in 
Great  Pritain,  an  official  record  of  the  Exhibition  of 
1872,  containing  an  introduction,  reports,  and  recom- 
mendations of  the  experts,  official  awards  of  the  com- 
missioners, and  essays  and  statistics  on  the  sooial.and 
economic  resources  of  that  colony. 

Bradford  Art  Treasures  and  Industrial  Exhibition. 
—This  exhibition  was  opened  on  Wednesday  last,  July 
16th,  by  the  Mayor  of  Ilradford,  in  the  Theatre  of  the 
New  Mechanics’  Institute.  The  primary  object  of  the 
exhibition  is  to  effect  the  reduction  of  a debt  of  £5,000 
upon  the  new  building.  The  exhibition  consists  of  a 
large  collection  of  oil  paintings,  water-colour  drawings, 
engravings,  statuary,  armour,  macliinerjg  (tc. 


The  English  engineers  engaged  on  the  Persian 
llailway  project  have  completed  the  survey  of  the  first  fifty 
miles,  viz.,  from  Teheran  to  K.a.svin,  of  the  proposed  line  of 
railway  from  Teheran  to  Eesht,  on  the  Ca.spian.  Part  of 
them  have  left  for  Ilosht,  to  commence  surveying  thence 
towards  Kasvin. 


TESTIMONIAL  TO  ME.  HENEY  COLE,  O.B. 

On  Friday  last,  July  11,  a meeting  was  held  at 
Willis’s-rooms,  for  the  purpose  of  promoting  a testi- 
monial to  Mr.  H.  Cole  on  his  retirement  from  connec- 
tion with  the  Science  and  Art  Department  of  the 
Privy  Council,  “in  recognition  of  his  useful,  energetic, 
and  varied  labours.’’  Amongst  those  present  were  the 
Marquis  of  Westminster  (in  the  chair).  Lord  Granville, 
the  Duke  of  Sutherland,  Lord  Houghton,  Lord  Cowley, 
the  Duke  of  St.  Albans,  Lord  Elcho,  M.P.,  Sir  Staf- 
ford Northcote,  M.P. ; Major  Beaumont,  M.P. ; Sir  John 
Pakington,  M.P. ; Lord  Clarence  Paget,  Mr.  E.  Baines, 
M.P. ; Sir  Eichard  Wallace,  M.P. ; Sir  Titus  Salt,  Mr. 
J.  W.  Henley,  M.P. ; Mr.  Beresford  Hope,  M.P. ; Lord 
Henry  Lennox,  M.P. ; Mr.  Mundella,  M.P. ; Sir  Digby 
Wyatt,  Sir  Joseph  Whitworth,  Mr.  J.  E.  Millais,  Mr. 
H.  Edwards,  M.P.;  Mr.  D.  Chadwick,  M.P. ; Mr. 
Bowring,  M.P. ; Sir  Gilbert  Scott,  Mr.  E.  J.  Eeed,  Mr. 
J.  C.  Macdonald,  Mr.  F.  Leighton,  Mr.  P.  Le  Neve 
Foster,  &c. 

After  some  preliminary  remarks  by  the  Chairman, 
who  dwelt  on  the  ability  and  energy  which  Mr.  Cole  had. 
devoted  to  the  service  of  the  country,  Lord  Houghton 
moved,  and  Lord  Granville  seconded  the  following  re- 
solution : — “That  it  is  desirable,  on  the  retirement  of 
Mr.  H.  Cole,  C.B.,  from  the  direction  of  the  South  Kens- 
ington Museum,  to  recognise  in  some  permanent  form 
his  great  services  to  the  public.”  A committee  was 
then  appointed,  and  a subscription-list  opened.  Before 
the  meeting  adjourned  a sum  of  upwards  of  £700  was 
collected. 


THE  SANDWICH  ISLANDS. 

A recent  issue  of  the  Monitcur  Beige  contains  a report 
from  M.  Salvador  Morhange,  the  Belgian  Consul-General 
at  San  Francisco,  which  gives  the  following  interesting 
particulars  relating  to  the  Sandwich  Islands  ; — ■ 

The  group,  consisting  of  eleven  islands,  is  2,100  miles 
from  San  Francisco;  4,800  from  Panama;  3,400  from 
Japan  ; and  a somewhat  greater  distance  from  Australia. 

in  the  largest  island  of  the  group,  namely  Hawaii,  are 
the  two  celebrated  living  volcanoes  of  Manna  Loa  and 
Kilauea,  the  former  having  an  altitude  of  13,763  English 
feet.  The  circumference  of  the  crater  measures  about  18J 
English  miles,  and  the  depth  of  the  crater  781  feet. 
The  crater  of  Kilauea,  on  the  side  of  Manna  Loa,  and  at 
about  4,000  feet  above  the  sea  level,  has  a circumference 
of  nearly  nine  miles,  and  a depth  of  1,083  feet. 

On  the  island  of  Maui  is  the  largest  crater  which  exists 
in  the  world  ; the  volcano,  however,  has  been  extinct 
from  time  immemorial.  The  crater  is  situated  on  the 
top  of  Mount  Haleakala,  or  house  of  the  sun,  more  than 
10,000  feet  above  the  sea  level;  its  circumference  is  esti- 
mated to  exceed  twenty  miles,  and  the  interior  or  funnel 
is  no  less  than  2,500  feet  deep.  There  is  also  another 
lofty  mountain  in  the  island  of  Hawaii,  nearly  14,000 
feet  high,  which,  during  the  greater  part  of  the  year,  is 
covered  with  snow,  whence  its  name  of  Mauna  Kea,  or 
white  mountain ; other  peaks  rise  to  a considerable 
altitude. 

With  the  exception  of  the  large  coral  reefs,  the  whole 
formation  of  the  group  of  islands  is  volcanic.  In  the 
high  regions  the  soil  consists  of  decomposed  lava ; upon 
the  shores  and  in  the  valleys,  of  a mixture  of  alluvial 
earth,  brought  from  the  mountains  by  the  rain,  and  of 
decomposed  coral. 

Speaking  generally,  the  climate  is  mild  and  salubrious, 
the  average  mean  temperature  being  68“  Fahr.  During 
the  night  and  in  the  early  morning  it  is  sometimes  cool 
enough  to  require  a light  woollen  vestment.  In  very 
hot  weather  the  heat  is  nearly  alwa5’s  tempered, 
daring  the  greater  part  of  the  day,  by  the  trade 
winds  blowing  from  the  north-east.  ’rhese  winds 
are  most  frequent  in  the  island  of  Oahu,  where  the 
capital,  Honolulu,  is  situated.  There  is  no  winter 
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in  these  islands ; the  principal  difference  between 
the  seasons  is  caused  by  the  fall  of  the  tropical 
rains,  between  the  months  of  December  and  March. 
Southerly  and  other  winds  predominate  during  this 
period.  Still,  however  much  the  climate  may  be 
esteemed  for  its  salubrity,  its  effect  upon  foreigners  not 
acclimatised  to  it  is  very  debilitating,  especially  in 
summer  ; and  persons,  other  than  the  natives,  who  have 
resided  there  many  years,  feel  the  want  of  a change,  and 
are  compelled  to  visit  either  the  United  States  or  Europe 
with  the  object  of  renewing  their  strength. 

As  regards  the  products  of  the  soil,  the  bread-fruit 
tree,  the  sugar-cane,  and  a species  of  banana  are  con- 
sidered to  be  indigenous.  A large  number  of  plants, 
interesting  to  the  botanist,  are  to  he  found  in  the  islands, 
bnt  not  so  rich  in  variety,  form,  and  colour  as  are  met 
with  in  Australia  and  California.  It  is  to  the  exotics 
from  both  hemispheres  that  the  fields  and  gardens  on  the 
coast  owe  their  beauty.  I he  best  vegetables  are  also  those 
of  foreign  origin.  Of  alpine  vegetation  there  is  none  in 
the  i.slands ; the  highest  mountains  are  almost  entirely 
denuded  of  all  trace  of  vegetation.  At  an  elevation  of 
800  to  1,000  feet,  the  sides  of  the  mountains  are  more  or 
less  wooded,  according  to  the  aspect  and  predominance 
of  the  wind  ; lower  down,  the  trees  and  shrubs  become 
stunted,  and  finish  by  disappearing  altogether.  In  the 
valleys,  which  are  well  watered,  the  vegetation  is  luxu- 
riant ; foreign  plants,  however,  are  chiefly  cultivated  on 
the  coast.  There  are  no  wild  animals  or  venomous  reptiles 
in  the  islands,  consequently  the  explorer  may  fearlessly 
venture  into  the  most  remote  recesses  of  the  country. 
Of  native  quadrupeds  only  three  have  been  discovered — 
namely,  a dog,  a rodent — -between  a mouse  and  a rat — 
and  a kind  of  pig  of  small  size,  with  a long  head  and 
short  straight  ears. 

Birds  are  more  numerous,  but  only  in  the  interior. 
On  the  coast  one  seldom  sees  any  but  the  owl,  some 
species  of  water  fowl,  an  indigenous  goose,  and  wild 
duck.  As  a rule  the  Hawaiian  birds  are  neither  distin- 
guished by  beauty  of  song  nor  splendour  of  plumage. 
There  are,  however,  a few  exceptions,  such  as  the  Bre- 
panis  2>acifca,  whose  feathers  are  of  a bright  violet  blue, 
and  the  Brepanis  coccinea,  with  yellow  and  scarlet 
feathers.  In  former  times  the  feathers  of  these  birds 
were  solely  employed  for  adorning  the  state  helmets  and 
mantles  of  the  native  chiefs.  The  Sandwich  Islands  are 
less  rich  in  fish  th.in  the  other  Pacific  groups.  The  best 
kinds  were  formerly  monopolised  by  the  chiefs,  who  had 
them  preserved  in  numerous  ponds,  the  inferior  descrip- 
tions alone  being  allowed  to  the  population,  who  had, 
and  still  have,  a great  predilection  for  certain  kinds, 
which  the)'  eat  raw. 

The  rapid  advance  in  civilisation  by  the  inhabitants  of 
this  small  kingdom  is  ver)'  remarkable,  more  especially 
when  contrasted  -with  that  of  the  inhabitants  of  many  of 
the  other  Polynesian  groups.  Consvil-G-cneral  Wode- 
house,  in  his  report  for  1872,  states  that  the  official 
census  of  1866  puts  the  total  popiilation  of  the  group  at 
62,9-39  souls,  of  whom  4,194  were  foreigners — exclusive  of 
Chinamen. 

1'here  are  no  mines  or  factories  in  the  island.  The 
cultivation  of  sugar  continues  to  form  the  great  staple  of 
the  country',  the  total  export  of  which  amounted  in  1871 
to  21,660, 7731bs. 

The  total  value  of  imports  in  1871  was  1,625,884  dollars, 
and  of  exports  1.892,069  dollars,  of  which  some  1,656,644 
dollars  represented  domestic  produce,  including  the  pro- 
duce of  the  Hawaiian  whale  fisheries.  The  total  number 
of  merchant  vessels  entered  and  cleared  was  321,  w'ith  a 
tonnage  of  202.842  tons.  The  total  British  tonnage 
entered  and  cle.ared  was  86  vessels,  of  47,2-54  tons.  The 
number  of  passengers  arrived  at  the  port  of  Honolulu 
during  the  year  was  2,272,  and  the  number  departed 
1,399;  934  passengers  arrived  in  transit  from  Australia 
to  California,  and  527 from  California  to  Australia.  Hono- 
lulu boasts  of  a lighthouse,  which  can  be  seen  from  a dis- 
tance of  nine  nautical  miles ; a steamer  wharf  of  600  feet  in 


length,  which  is  rapidly  approaching  completion,  whilst 
it  is  stated  that  no  port  in  the  Pacific  offers  greater 
facilities  for  heaving  down  a large  ship,  as  there  is  gene- 
rally on  hand  an  abundance  of  materi  ils  for  the  repair 
of  damaged  ships,  plenty  of  good  ships’  carpenters,  and 
a foundry  capable  of  supplying  all  the  iron-work  which 
might  be  required  by  a steamer  or  sailing  vessel,  at 
moderate  prices. 

A new  post-office  was  finished  in  1871,  and  the  corner 
stone  for  the  new  government  offices  and  hall  for  the 
Legislative  Assembly  was  laid  in  1872.  The  erection  of 
a new  royal  palace  is  also  in  contemplation  ; in  fact, 
the  Hawaiian  kingdom  appears  to  be  running  a race 
with  the  Japanese  empire  ; and  who  can  foretell  the  in- 
fluence which  the  example  of  these  two  countries  may 
have  in  the  civilisation  of  the  barbarous  states  and  islands 
in  and  upon  the  shores  of  the  North  and  South  Pacific 
oceans. 


THE  INTEKNATIONAL  METRIC  COMMISSION. 

In  the  report  by  Mr.  Chisholm,  the  Warden  of  the 
Standards,  it  is  stated  that  the  objects  of  the  appoint- 
ment of  the  International  Metric  Commission,  at  Paris, 
are  wholly  and  exclusively  of  a scientific  character. 
They  consist  of  the  construction  and  verification,  with 
all  the  best  appliances  of  modern  science,  of  new  inter- 
national standards  of  the  metre  and  kilogram  ; together 
with  a series  of  authoritative  copies  of  these  standards, 
uniform  in  construction  and  identical  in  value,  for  the 
use  of  the  several  countries  who  have  adopted  or  con- 
template the  adoption  of  the  metric  system  ; thus  estab- 
lishing it  anew  upon  a scientific  basis,  and  affording  the 
means  of  making  it,  by  the  common  accord  of  all  the 
countries,  a da  facto  system  of  international  weights  and 
measures.  The  proceedings  were  inaugurated  and 
brought  to  completion  in  Paris,  although  they  were  for  a 
time  interrupted  by  the  German  war.  The  question  of 
a permanent  international  metric  establishment  was 
raised  by  M.  Hirsch,  the  delegate  for  Switzerland,  and, 
after  examination,  was  presented  for  the  consideration 
of  the  Commission,  and  through  the  Commission  for  the 
consideration  of  the  several  governments  interested. 
The  proposals  were  to  the  effect  that  the  International 
Metric  Commission  should  become  the  central  scientific 
organ  of  all  metrological  interests  in  countries  where  the 
metric  systems  are  adopted,  and  should  be  composed  of 
delegates  from  the  governments  of  those  countries,  who 
should  meet  periodically  to  deliberate  upon  all  questions  of 
weights  and  measures  which,  from  their  nature,  require 
an  international  solution.  That  a permanent  body,  con- 
sisting of  five  members,  should  be  formed  for  the  purpose 
of  undertaking  such  researches  and  studies  as  might  bo 
requisite  for  the  due  development  of  the  metric  system, 
as  well  as  the  duties  of  solving  all  metrological  questions 
of  an  international  character.  That  an  institution  should 
be  established  for  the  execution  of  all  the  metrological 
operations  which  that  Commission  may  direct  in  the  in- 
terest of  the  metric  system,  particularly  the  comparisons 
and  verifications  of  the  international  standards,  in  order 
to  guarantee  the  international  character  and  the  inde- 
pendence of  the  institution.  Its  director  and  the  personal 
establishment  are  to  be  nominated  by  the  Commission, 
and  its  expenses  to  be  defrayed  by  contributions  from 
all  the  countries  interested,  in  proportion  to  the  number 
of  inhabitants. 

The  members  of  the  committee,  representing  countries 
other  than  France,  were  unanimously'  of  opinion  that,  as 
the  metric  system  originated  in  France,  and  as  every 
effort  had  been  made  in  France  to  make  it  an  interna- 
tional system,  it  was  obvious  that  the  institution  ought 
to  be  placed  at  Paris,  on  the  condition  that  its  inter- 
national character  should  be  guaranteed.  The  meeting 
of  the  Commission  took  place  subsequently,  on  the  24th 
September,  1872,  and  was  very  fully  attended.  Meet- 
ings were  held  daily  until  the  12th  October.  The 
countries  who  took  part  were  29,  and  their  representa- 
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tives  were  50  in  number.  The  principle  adopted  for 
voting  by  nation  was  based  on  the  proportion  to  total 
population,  but  no  occasion  occurred  in  which  this  mode 
of  voting  was  actually  called  for  during  the  session 
of  the  Oommisson.  Certain  important  questions  were 
submitted,  some  of  which  admitted  of  immediate 
decision,  and  others  of  leas  import  were  referred  to  ten 
separate  committees,  each  composed  of  ten  members  of 
the  Commission,  selected  as  being  more  particularly  con- 
versant with  the  several  subjects,  and  the  result  of 
their  decisions  are  given  at  length  by  Mr.  Chisholm, 
in  his  report  upon  the  subject  to  the  Board  of  Trade. 


COLONIAL  PRODUCTS. 

From  the  Annual  Report  of  the  Royal  Gardens  at 
Kew,  for  the  past  year,  we  [Journal  of  Applied  Science) 
learn  that  the  cultivation  of  tea  in  Ceylon  is  success- 
fully established,  and  the  quality  produced  satisfactory. 
The  cinchona  continues  to  flourish  in  the  island,  and  the 
bark  has  been  pronounced  of  the  best  quality.  The 
director  of  the  Botanic  Garden  there  is  actively  pro- 
moting the  cultivation  of  chocolate,  for  which  the  cli- 
mate of  the  island  is  admirably  suited.  The  yield  of 
cinchona  in  the  Indian  plantations  is  already  very  large, 
and  the  bark  has  fetched  good  prices  in  the  English 
market ; the  manufacture  of  quinine  has  heen  established 
in  the  Nilghiri  plantations,  and  will  shortly  be  com- 
menced in  the  Sikkim  Himalaya.  The  papers  respect- 
ing the  opium  poppy  disease  in  India  have  been  trans- 
mitted to  Kew  from  the  local  government  to  he  reported 
on,  as  have  those  on  the  ravages  on  the  vine  pest. 
Phylloxera  vaatatrix,  from  various  Continental  States, 
by  the  Secretary  of  State  for  Foreign  Affairs.  This  is 
a subject  of  very  grave  import,  even  to  this  countr3»,  the 
disease  being  reported  as  existing  in  various  parts  of 
England,  and  quite  lately  in  the  neighbourhood  of 
London.  Samples  of  excellent  cigars  have  been  sent 
from  Jamaica  by  Sir  J.  P.  Grant,  which  prove  that  this 
island  ought  to  rival  Cuba  in  respect  to  this  produce. 
It  cannnot  be  too  often  and  too  persistently  repeated, 
that,  notwithstanding  the  immense  possessions  of  Great 
Britain  in  the  East  and  West  Indies,  no  tobacco  of  any 
consequence  is  imported  from  either  country,  except 
from  the  comparatively  small  Spanish  territories  of 
Manilla  in  the  old  World,  and  Havana  in  the  New. 


OBITir  ARY. 

♦ 

Mr.  J.  R.  McClean,  M.P.— The  death  of  Mr.  J.  R. 
McClean  took  place  on  Sunday'  last,  July  13.  In  1844 
he  became  engineer-in-chief  of  the  Furness  Railways, 
and  he  was  from  that  time  until  he  retired  from  the 
active  exercise  of  his  profession  in  1868,  intimately  con- 
nected with  the  great  enterprises  of  the  Bariow  district, 
including  the  now  famous  Barrow  harbour,  docks,  and 
railways.  In  1849,  his  plan  for  the  purification  of 
the  Thames  received  high  commendation  from  the 
Commission  appointed  to  consider  the  subject.  In  1851 
Mr.  McClean  was  called  upon  by  the  Emperor  Napoleon 
to  advise  upon  the  practicability  of  introducing  the 
English  sjrstem  of  baths  and  washhouses  into  Paris. 
He  subsequently  carried  out  extensive  works  there  at 
the  sole  expense  of  the  Emperor  Napoleon.  Upon  the 
death  of  Mr.  James  Walker,  Mr.  McClean  was  appointed 
Government  engineer  to  the  harbours  of  Dover,  Alder- 
ney, and  St.  Catherine’s,  Jersey,  as  well  as  to  the 
Plymouth  Breakwater  and  the  Shovel  Rock  Fort  at 
Plymouth.  In  1855  Mr.  McClean  formed  one  of  the 
International  Commission  of  engineers  from  England, 
France,  Austria,  Italy,  Spain,  and  Holland,  who  were 
invited  by  tbe  then  Viceroy  of  Egypt  to  examine  and 
report  upon  the  works  of  the  Suez  Canal.  In  1861  he 


was  appointed  one  of  the  Royal  Commissioners  for 
examining  and  reporting  upon  the  numerous  plans  sub- 
mitted for  embanking  the  river  Thames.  In  1862  and 
1863  Mr.  McClean  acted  on  other  Royal  Commissions 
for  the  extension  of  the  embankments  of  the  Thames. 
In  1868  he  entered  Parliament  as  representative  of  East 
Staffordshire.  He  became  a member  of  the  Society 
in  1844. 


(JEITERAL  NOTES. 

o 

Royal  Academy  of  Arts. — The  election  of  a secretary 
to  the  Royal  Academy,  to  succeed  Mr.  Knight,  R.A.,  took 
place  on  the  10th  inst.  There  were  more  than  a hundred 
candidates,  and  the  Roy,al  Academicians  elected  Mr.  Eaton. 
Mr.  Charles  Critchett,  for  thirteen  years  Assistant- Secretary 
of  the  Society  of  Arts,  and  now  its  Educational  Officer,  was 
second.  The  contest  was  very  severe. 

Production  of  Beer  in  Austria. — The  total  number  of 
breweries  in  Austria,  according  to  the  latest  returns,  is  2,337, 
producing  annually  1,066,480,896  litres  of  beer.  The  brewers 
in  the  kingdom  of  Hungary  are  285  in  number,  and  produce 
upwards  of  70,000,000  litres  yearly.  The  export  of  beer  from 
the  Austro-Hungarian  Empire  amounted  to  5,000,000  litres, 
and  the  value  of  the  beer  imported  to  about  60,000  florins 
only. 

Telegraphs  in  Switzerland. — The  reduction  in  price 
of  telegrams  of  20  words,  from  one  franc  to  50  cents.,  in 
Switzerland,  has  been  attended  with  most  satisfactory  results. 
In  1866,  under  the  old  tariff  of  one  franc,  the  number  of 
dispatches  sent  was  683,793  ; whilst  last  year,  under  the  new, 
the  number  sent  was  2,171,858. 

Prizes  for  Turning. — The  Company  of  Turners  of 
London,  in  continuation  of  their  action  of  former  years,  pro- 
pose to  give,  in  1873,  their  silver  medal  and  the  freedom  of 
the  company  and  of  the  City  of  London  to  any  one  workman 
or  apprentice  in  England  who  may  send  in  the  best  specimens 
of  hand  turning  for  the  year.  The  material  to  be  used  is 
varied  in  different  years  so  as  to  include  wood,  ivory,  metals, 
stone,  spar,  &c.  There  will  be  two  competitions  this  year,  one 
for  turning  in  stone,  spar,  &c.  : the  other  for  turning  in 
ivory.  The  qualities  which  will  be  chiefly  considered 
in  awarding  the  prize  in  stoneare, — 1.  Beauty  of  original  de- 
sign in  shape  and  colour.  2.  Accuracy  of  copying. 

3.  Skill  in  overcoming  difficulties  in  regard  to  the  material. 

4.  Originality,  novelty,  or  special  skill  in  any  other  parti- 
cular, as  applied  to  this  class  of  work.  The  qualities  which 
will  be  considered  in  awarding  the  prizes  for  ivory  will  be 
the  following  : — 1.  Beauty  of  design,  symmetry  of  shape,  and 
general  excellence  of  workmanship.  2.  Exact  copying,  so 
that  the  two  objects  produced  (such  as  two  cups,  vases,  boxes, 
chessmen,  or  other  article)  may  be  facsimiles  in  every  part. 
Carving  is  admissible,  and  if  skilfully  done,  any  additional 
effect  produced  by  it  will  be  considered ; but  it  must  be  sub- 
sidiary to  the  turning.  In  addition  to  the  prizes  named,  a 
bronze  medal  of  the  Company  will  be  given  to  the  competitor 
second  in  merit,  and  the  company’s  certificate  of  merit  to  the 
third.  The  different  objects  must  be  delivered  free  at  the 
Mansion  House,  London,  during  the  week  beginning 
Monday,  Sept.  29th,  and  ending  Friday,  Oct.  3rd. 


NOTICES. 


SUBSCRIPTIONS. 

The  Midstunmer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


MEETINGS  FOR  THE  ENSUING  "WEEK. 

Fri Q,iielcett  Club,  8.  Annual  Meeting*, 

Sat Koyal  Botanic,  3J. 
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All  communicatiwsfor  the  Society  should  he  addressed  to  the  Secreta/ry^ 
John-street^  Adelphi^  London,  W,C, 


ARNOWCEMENTS  BY  THE  COTfHCIL. 


CHANNEL  PASSAGE. 

On  Wednesday  last  the  Council  of  the  Society 
and  the  members  of  its  Committee  on  the  Channel 
Passage  were  invited  by  Sir  E.  Watkin,  the  Chair- 
man, and  the  Board  of  Directors  of  the  South- 
Eastern  Railway  Company,  to  Folkestone,  to 
make  an  inspection  of  the  Company’s  last  new 
steamer,  the  Albert  Edioard,  which  has  been  fitted 
with  deck-coverings  fore  and  aft,  and  is  in  other 
respects  superior  to  most  of  the  vessels  on  the 
service.  The  following  were  enabled  to  be  pre- 
sent;— ^Maj or- General  F.  Eardley-Wilmot,  E.A., 
F.R.S.  (Chairman  of  Council)  ; Vice-Admiral 
Ommanney,  C.B.,  F.R.S.  ; Messrs.  E.  Chadwick, 
C.B.,  Robert  Rawlinson,  C.B.,  Hyde  Clarke,  E. 
Brooke,  Seymour  Teulon,  T.  R.  Tufnell,  Capt. 
Scott,  R.N.,  Captain  Douglas  Galton,  C.B. ; 
and  P.  Le  Neve  Foster,  Secretary.  There  was 
a large  ,jompany,  ineluding  a large  number  of 
ladies.  A short  trip  was  made  along  the 
coast,  and  the  whole  of  the  arrangements  of 
the  vessel  were  thoroughly  inspected.  Plans 
for  a new  system  of  artificial  ventilation, 
already  in  use  in  some  of  the  Company’s  boats, 
and  shortly  to  be  fitted  to  the  Albert  Edward, 
were  also  examined  and  explained.  The  general 
opinion  was  that  the  vessel  was  decidedly  of  a 
higher  class  than  any  formerly  employed,  and 
that  a very  considerable  advance  had  been 
made  by  the  South-Eastern  Railway  Company. 
After  this  experimental  trip,  the  visitors  re- 
turned to  shore  and  partook  of  a luncheon 
at  the  “ Pavilion  Hotel.”  In  the  speeches  after- 
wards, it  was  stated  that  it  had  been  found  im- 
practicable—with  the  existing  harbours — to  build 
larger  vessels,  but  that  the  company  had  for  some 
time  been  in  communication  with  the  French 
Government  on  the  subject  of  enlarging  the  har- 
bours across  the  Channel.  When  this  was  done,  a 
larger  and  finer  class  of  vessels  would  at  once  be 
put  on  the  Channel  service. 


TECHNOLOGICAL  EXAMINATIONS. 

In  addition  to  subscriptions  already  announced, 
the  Cmmcil  have  to  acknowledge  the  following 
contribution  to  the  prize  fund  : — 

Worshipful  Company  of  Cordwainers,  £10  lOs, 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

The  sixth  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  “ On  the  Energies  of  thelm- 
ponderables,  with  especial  reference  to  the  Measure- 
ment and  Utilisation  of  them,”  was  delivered  by 
the  Rev.  AethukRigg,  M.A.,  on  Monday  evening, 
March  10th,  1873,  as  follows: — 

Lecture  VI. 

The  Energy  of  Light,  especially  with  reference  to  the  Mea^ 
surement  and  Utilisation  of  it. 

The  energy  of  light  is  all-pervading.  Wherever  life 
is,  there  this  energy  is.  Darkness,  or  absence  of  light,  is 
another  name  for  death.  That  our  knowledge  of  the 
mode  in  which  this  energy  acts  is  “ cabined,  cribbed, 
confined,”  there  can  be  no  doubt.  It  has,  how- 
ever, an  extended  influence  ; indeed,  there  is  reason  to- 
infer  that  it  has  an  actual  active  kinetic  power  which 
may  he  described  as  enormous,  even  when  separated 
from  its  usual  allies,  heat  and  actinism.  The  very  small 
area  of  explored  light-land  only  serves  to  assure  us  by 
its  embarrassment  of  rich  energies  that  in  respect  to  light 
there  are  not  only  as  great,  but  even  greater  develop- 
ments to  be  made,  than  have  yet  taken  place  in  an}'  of 
the  “imponderables.” 

The  animal,  vegetable,  and  mineral  kingdoms ; solid, 
liquid,  and  gaseous  matter,  each,  in  some  form  or  other, 
admits  of  the  energetic  action  of  what  passes  under  the 
general  name  of  light.  Such  universal  consent  to  the 
power  of  light,  which  recent  science  investigations  seem 
now,  for  the  first  time  in  the  history  of  the  human  race, 
to  be  making  known,  is  rendering  a spontaneous  but 
somewhat  unconscious  and  undesigned  testimony  to  the 
truths  of  Scripture.  In  the  first  chapter  of  the  book  of 
Genesis,  and  at  the  third  verse,  we  read  that  the  very 
first  act  of  creation  is  light — “Let  there  be  light.”  It 
must  be  admitted  as  singular,  very  singular  indeed,  that 
that  old  hook — the  Bible — about  which  some  men  cavil, 
should  have  had  written  in  it  of  events  occurring,  say, 
6,000  years  ago  (six  million  years  ago,  if  you  please),  that 
which  science-investigation  of  the  last  60  or  100  years 
has  only  made  clear  to  all  who  read.  Strange  that  this, 
“ offspring  of  Heaven  firstborn,”  without  which  no  life 
can  even  now  be  sustained  in  healthy  vigour,  should 
have  been  formed  in  the  fullness  of  energy  before  reve- 
lation asserts  that  life  was.  The  strangeness  ceases 
when  the  religious  faith  in  inspiration  enters. 

Before  this  lecture  is  closed  the  conclusions  and  illus- 
trations, if  successful,  will  prove  that,  whilst  this  energy 
is  less  comprehended,  and,  if  possible,  more  perplexingly 
mysterious  than  even  the  energy  of  affinity,  it  is  never- 
theless one  whose  presence  is  for  vigorous  action. 
Even  the  conducting  power  of  bodies  for  electricity  have 
within  the  last  few  months  beenshown  to  be  so  connected 
as  to  be  influenced  by  light 

It  is  not  in  my  power  to  produce  the  experiment,  but 
it  may  be  stated  that  if  a small  bar  of  selenium — say  two 
inches  long,  and  one  eighth  of  an  inch  diameter — have 
its  ends  electrically  connected  with  such  a galvanometer 
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as  you  saw  last  week,  then,  the  speck  moves  as  light 
shines  upon  or  is  excluded  from  the  bar. 

I'he  sources  of  this  energy  are  the  sun,  the  stars,  and 
meteors  which,  in  some  way  unknown  to  us,  setting 
aside  the  theory  of  luminous  heat  consequent  upon  atmos- 
pheric fiiotion,  are  self-luminous. 

There  is  no  similar  self-luminosity  on  earth.  If  it  he 
•wished  to  obtain  light  from  other  and  accessible  sources 
it  is  done  by  extraneous  agencies.  Heat  caused  either 
by  affinity,  electricity,  or  mechanical  means,  or  by  a con- 
centration of  the  energies  of  some  self-luminous  source, 
is  the  way  by  which  we  usually  produce  light. 

This  process  of  production  by  concentration  from  self- 
luminous  sources,  although  generally  adopted,  is  very  un- 
promising as  a means  for  ascertaining  the  energies  of  such 
source-jiroduced  light.  Forthisreason — as  the  light  passes 
through  or  is  reflected  from  the  bodies  employed  in  the 
concentrating  operation,  the  extent  or  degree  in  which 
this  energy  may  have  been  expended  in  chemical  orphy- 
sical  work  within  or  upon  the  concentrating  body  can- 
not be  ascertained.  Hence  the  remaining  work — be  it 
represented  chemically  or  mechanically — is  all  that  is 
left  tor  investigation.  It  represents  but  the  balance  of 
the  account.  Now  as  a coin  so  small  as  one  shilling  may 
represent  the  balance  of  two  accounts  neither  of  which 
reaches  one  pound  : so  the  same  coin  may  represent  a 
balance  of  accounts  reaching  many  thousand  pounds. 
Clearlj',  then,  from  this  remaining  work  no  inference 
can  be  drawn  respecting  the  total  of  the  energies  involved 
in  the  jirocluctinn  of  su-  h a balance. 

The  energy  of  light  vaiies  with  the  source  from  which 
it  originates.  In  some  respects,  viz.,  as  regards  heat 
and  light,  projierly  so  called,  the  energetic  elements 
in  what  we  call  the  electric  light  are  more  similar  to 
those  in  the  sun  than  any  from  other  lights  within  our 
means  of  artilic.ial  pro  luction  ; in  another  respect,  viz., 
chemism,  or  actini.sm,  the  energy  of  that  from  the  com- 
bustion of  :nagne.sium  is  nearer  to  solar  light  than  is  the 
electric. 

There  are  tw>i  lights  which  seem  to  have  in  themselves 
no  traces  of  an  energy  producing  effects  on  any  of  our 
appliances.  They  are  the  result  of  some  unknown 
and  as  yet  unajjpreciated  energy.  These  are  lights  due 
to  phos])h(ircscence  and  fluoi'esoence. 

The  ilecay  of  what  was  once  possessed  of  the  energy 
of  vitality  is  a condition  manifesting  phosphorescence, 
a state  m which  light  is  without  much  (if  any)  heat. 
Whether  the  light  on  being  given  out  is  the  result  of 
some  new  operation  of  what  was  once  called  the  vital 
principle,  or  whether  it  is  a consequence  of  some  ele- 
ments of  affinity  anproximiiting  in  chaiacter  to  those 
we  call  comhustinn,  is  an  unsolved  problem.  Friction, 
also  the  passage  friim  a formless  state  to  the  state  of 
crystal,  frequently  causes  a phosphorescent  light  to  he 
emitted. 

Phosphorescence  is  a name  also  given  to  a mode  of 
obtaining  light  which  seems  to  depend  upon  the  pro- 
perty that  certain  bodies  possess  of  rapidly  concen- 
trating within  themselves  the  light  they  may  re- 
ceive from  being  exposed  in  the  neighbourhood  of  a 
luminous  body,  and  then  ei.iitting  thi.s  adsorbed  light 
gradually.  Probably  the  light  stored  up  in  a few 
seconds  is  not  emitted  in  less  than  minutes. 

Diamunds  and  (ither  substances  shine  in  the  dark  for 
a short  time,  after  exposure  to  intense  light.  This 
shining  of  certain  crystals,  in  the  absence  of  light,  pro- 
bably led  to  the  opinion  that  such  crystals  were  living 
beings,  petrified  by  light  in  the  hanils  of  men.  Cer- 
tain flowers,  especially  those  with  bright  yeUnir  petals, 
sometimes  emit  a sudden  flashing  light  a little  after 
sunset;  alsfi,  some  plants  growing  in  mines  emit  light 
from  their  whole  sni-fice.  Certain  preparations  con- 
tinue to  endt  this  light  so  intensely  and  continuously  as 
to  djp  used  as  night  lights — not  for  illuminating  room.s, 
but  for  such  jmrpnses  as  reading  the  hands  of  a watch. 

There  are  in  this  box  a series  of  tubes  which,  doubt- 
less, appear  to  all  of  you,  at  the  present  time,  perfectly 


white.  If,  however,  we  allow  an  intense  light  to  shine 
upon  them  they  are  seen  to  possess  a phosphorescence 
that  wiU  last  for  some  time — from  ten  minutes  to  half- 
an-hour,  as  the  case  may  he.  This  magnesium  lamp 
shall  he  lighted,  and  the  tubes  exposed  to  its  rays  for  a 
short  time,  and  you  will  see,  not  only  the  simple  phos- 
phorescence, hut  different  colours  which  the  contents  of 
each  tube  assume. 

Fluoresence  is  a peculiar  appearance  consequent  upon 
placing  some  substances  in  certain  positions  with  respect 
to  light.  This  may  be  illustrated  by  the  action  of  light 
upon  sulphate  of  quinine.  In  this  bottle  is  what  appears 
as  pure  colourless  water  ; it  is  a very  weak  solution  of 
sulphate  of  quinine.  If  looked  at  in  the  presence  of 
light  rich  in  actinic  rays,  a change  in  the  appearance  is 
observed.  A piece  of  magnesium  ribbon  is  now  lighted. 
In  certain  angular  positions  a beautiful  azure  blue  may 
be  noticed  ; this  blue  is  a consequence  of  those  pheno- 
mena called  fluorescent.  These,  phosphoresence  and 
fluoresence,  are  two  characteristics  of  the  energy  of  light, 
of  which  all  we  know  is  that  we  can  render  no  account 
of  the  causes  of  them,  unless  the  theoretical  explanation 
be  accepted  that  the  two  may  be  classed  as  one — by 
regarding  them  as  consequences  of  an  alteration 
in  certain  wave  lengths  in  portions  of  the  entire 
beam  of  light.  From  the  previous  statements  it 
may  be  inferred  that  the  measurements  of  the  energies  of 
light  are  not  yet  accomplished ; also,  that  two  lights, 
which  to  the  eyes  do  not  differ  much  in  intensity,  or  in 
what  some  might  call  power,  yet  may  showvery  different 
energies.  It  must  be  borne  in  mind  that  here,  as  in 
electricity,  intensity  is  not  energy  ; there  may  he  great 
intensity  and  little  energy. 

The  great  source  of  light  is  the  sun,  and  whatever 
may  be  the  speculations  of  science,  either  as  to  the  cause 
of  that  light,  or  as  to  the  mode  in  which  it  is  propagated 
from  the  sun  and  received  at  the  earth,  they  do  not  concern 
us  at  present.  What  we  are  concerned  with  is,  how  are 
the  energies  of  the  light  thus  received,  and  of  such  artifi- 
cial lights  as  are  utilised,  to  be  measured  ? 

A reference  to  the  diagram  of  the  spectrum  may 
explain  what  is  manifested  by  an  analysis  of  solar 
light.  Observe,  there  is  shown  in  this  spectrum  heat, 
light,  and  actinism,  or  chemism,  as  it  is  sometimes  called. 
The  spectrum  visible  to  us  is  the  part  thereon  coloured, 
containing  the  usual  prismatic  colours,  red,  orange,  yel- 
low, green,  blue,  indigo,  and  violet ; therefore,  the  light, 
properly  so  called,  and  which  is  utilised  by  human  eyes 
for  vision,  extends  from  the  letter  A to  the  letter  H 
and  no  further,  and  any  energy  consequent  upon  the 
state  which  occurs  before  the  letter  A,  and  any  energy 
consequent  upon  the  state  beyond  the  letter  H,  is  not 
the  energy  of  light  properly  so  called.  Now,  to  our 
left  of  the  letter  A,  extending  over  a space  which  bears 
a proportion  to  light,  about  half  as  long  again  as 
light,  is  a space  containing  the  energy  due  to  heat. 
To  our  right,  beyond  the  letter  H,  extending  to  a dist- 
ance longer  than  that  of  light,  we  have  a space  in  which 
photographers  and  chemists  delight.  Chemists  can  get 
nothing  out  of  this  dark  end  to  our  left  except  heat, 
and  chemists  and  photographers  get  nothing  out  of  that 
dark  end  to  our  right  except  chemical  action.  The 
inten.sity  of  heat  lies  here,  just  before  we  reach  light  at 
all  ; and  the  intensity  of  chemical  action  lies  there,  just 
after  we  get  beyond  the  light.  No  scientific  investiga- 
• tion  has  yet  detached  the  energy  of  light  and  its  in- 
tensity from  these  two  energies  with  which  it  is  asso- 
ciated. At  this  line,  marked  D on  the  diagram,  it  will 
, be  noticed  that  those  curves,  indicating  heat  and  acti- 
nism, die  out.  The  one  seems  to  he  passing  into  the 
other.  At  D is  what  mathematicians  might  name  a 
“ cusp” — a zero  on  the  scale  similar  to  that  zero  in  the 
arithmetical  tables  which  may  he  said  to  mark  the 
, turn  between  counting  by  integers  to  the  left, 
and  by  decimals  to  the  right.  At  D is  this  dead 
blank  for  heat  and  actinism,  and  yet  it  is 
there  the  energy  of  light  really  lies.  Before  the 
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end  of  the  lecture  something  more  should  be  said 
about  the  energy  of  light  at  this  particular  point. 
Amongst  these  three  constitutents  of  a solar  beam — 
— heat,  light,  and  actinism — there  are  several  marked 
and  extraordinary  differences,  yet  we  call  them  all 
“ light.”  For  instance,  heat  causes  bodies  to  ex- 
pand, but  heat  fails  to  make  an  impression  upon  the 
retina.  Professor  Tyndall,  some  years  ago,  put  his  eye 
into  the  focus  of  a heat  beam  where  platinum  was 
melted,  and  it  produced  no  impression  up>on  the  eye. 
In  his  account  of  the  experiment  he  says  he  did  it,  but 
he  does  not  advise  anybodj  else  to  do  it — a piece  of 
advice  likely  to  be  more  generally  accepted  than 
advice  usually  is.  This  shows  that  heat  fails  to  make 
an  impression  upon  the  retina.  Heat  also  fails  to  produce 
any  photographic  result ; heat  can  be  conducted  along 
metals,  and  heat  can  cause  organic  and  inorganic  bodies 
to  expand. 

Light,  properly  so  called,  possesses  these  qualities. 
It  makes  an  impression  upon  thei’etina,  it  effects  changes 
in  organic  bodies,  and  probably  (in  some  way  mysterious 
to  us)  in  inorganic  bodies  also.  Light  does  not  possess 
these  qualities — it  cannot  be  conducted  by  metals,  it 
cannot  cause  bodies  to  expand.  How,  as  to  actinism  or 
chemism,  it  possesses  these  qualities — it  produces  pho- 
tographic results  and  chemical  changes  in  organic  as 
well  as  in  inorganic  bodies.  It  does  not  possess  these 
qualities — it  fails  in  making  an  impression  on  the  retina, 
it  cannot  be  conducted  by  metals,  and  it  cannot  cause 
bodies  to  expand.  Hence  there  seem  to  be  properties  in 
each  portion  of  the  spectrum  which  do  not  exist  in.  the 
other ; therefore  in  the  comprehensive  term — light — 
there  are  three  distinct  elements,  and  it  is  really  an 
error  to  write  them  under  the  one  name  light.  Great 
would  be  the  social  misunderstandings  if,  because  wheat, 
barley,  and  oats  are  all  called  corn,  or  grasses,  these 
general  terms  were  as  constantly  applied  to  them  as  the 
term  light  is  to  phenomena  with  which  it  is  associated, 
but  not  connected. 

There  is  also  another  form  in  which  the  energy  of 
light  is  presented,  i.e.,  in  its  penetrative  power. 

For  lamps  and  lighthouses  this  penetrative  power  is 
all  important.  Certain  substances  in  combustion  are 
possessed  of  this  power  in  a much  higher  degree  than 
other  substances.  It  is  not,  however,  only  in  the  mate- 
rial burnt,  but  further  in  the  mode  of  burning,  that  this 
penetrative  power  is  manifested.  The  same  substances 
under  different  conditions  manifest  very  different  energies 
in  the  emission  of  light  to  a distance. 

Even  the  ordinary  paraffin  lamps— how  very  inferior 
in  illuminating  power  some  are  to  others.  The  utilisa- 
tion of  the  energy  in  the  one  and  only  way  in  which  it 
can  be  utilised  without  waste  is  well  illustrated  in  the 
various  constructions  for  the  burning  of  different  hydro- 
carbons, to  which  time  forbids  further  reference.  Many 
present  are  aware  of  the  different  schemes  now  before  the 
public  for  obtaining  both  light  and  heat  from  the  com- 
bustion of  the  hydi'ocarbons. 

But  it  is  not  in  liquids  only  that  this  difference  exists. 
Even  the  same  quantities  of  gas — i.e.,  of  a suitable  gas — 
one  containing  such  an  element  as  carbon  under  different 
circumstances,  yield  lights  of  marvellously  different 
penetrative  power. 

Here  is  a common  gas  burner  ; if  a short  tube  having 
a few  holes  at  the  bottom  be  placed  over  it  and  the  gas 
lighted  at  the  top  of  the  tube  you  have  a light  which  has 
a certain  non-penetrating  power.  It  cannot  penetrate 
mr  , it  has  a pale  blue  lambent  flame.  How  if  the  tube 
TO  taken  off,  and  the  gas  lighted  at  the  burner,  you  have 
the  same  quantity  of  material  burning,  but  with  a very 
different  penetrating  power.  In  this  case  it  is  evident 
that  the  penetrating  power  depends  entirely  on  the  mode 
in  which  the  apparatus  is  arranged  for  combustion  of 
the  gas. 

From  the  remarks  made  it  may  be  inferred  that 
science  is  yet  incompetent  to  pronounce  decidedly,  1st, 
what  or  which  element  or  elements  in  the  solar  beam  con- 


stitute light  properly  so  called  ; 2nd,  even  if  this  be  de- 
termined positively,  yet  science  is  still  undecided  by  what 
rule,  or  weight,  or  measure,  the  energy  of  light  is  to  be 
gauged. 

Indeed,  this  remark  may  not  be  an  exaggeration — in 
all  probability  no  two  persons  see  the  same  degree  of 
light.  It  may  be  surmised  that  no  two  persons  see  any 
portion  of  this  spectrum  of  the  same  colour,  and,  further, 
it  is  highly  probable  that  there  is  no  such  thing  as 
colour  in  nature  at  all.  It  is  likely  that  colour  is 
a pure  impression  pnjduced  upon  the  retina  of  each 
person’s  eye  by  the  vibrations  of  the  medium  which  strike 
upon  it.  Hence  what  we  call  red,  orange,  yellow,  green, 
blue,  indigo,  and  violet  do  not  exist  actually  on  the 
spectrum,  but  in  the  eye  of  the  observer,  and  probably 
one  person  will  see  the  red  beginning  here,  and  extend- 
ing thus  far,  whilst  others  will  see  it  beginning  a little 
moreto  the  left,  and  ending  a little  more  to  the  right,  or 
vice  versa.  Upon  that  iioint  there  is  nothing  really  set- 
tled. 

As  to  the  first  of  the  foregoing  inferences  the  energy 
of  light  is  said  to  be  concentrated  in  the  yellow  portion 
of  the  visible  spectrum.  If  the  views  of  those 
whose  pursuits  are  photographic  are  to  be  received,  the 
perplexities  of  science  are  increased.  The  very 
name  of  their  art — photography — indicates  the  writing 
of  or  by  light  alone. 

The  fact  is  that  photography  is  not  a process  dependent 
upon  light  as  light,  but  upon  that  portion  of  light 
which  is  possessed  of  certain  peculiar,  and  hitherto  un- 
explainable, influences  of  a chemical  character.  Photo- 
graphic chemistry  is  as  yet  very  partially  understood — 
were  it  not  that  those  who  think  thi-y  umlerstand  it 
might  be  offended — the  truth  would  not  be  outraged  by 
saying  that  photographic  chemistry  is  not  at  all  under- 
stood. And  yet  no  process  for  estimating  the  energy  of 
light,  as  light,  has  been  suggested  more  hopeful  for  suc- 
cess than  that  dependent  upon  chemical  changes  ; but 
these  are  not  those  chemical  ones  to  which  the  photo- 
grapher appeals.  The  fact  is,  that  those  changes  appre- 
ciated by  the  photographer  can  be  produced  in  inorganic 
compounds  ; what  they  are  can  be  partially  noted,  they 
can  be  recorded,  and  tliat  in  terms  which  are  but  relative 
(not  absolute),  and  which  chemistry  alone  can  measure, 
The  day  may  not  be  distant  when  the  energy  of  light,  as 
light,  will  be  duly  and  absolutely  measured. 

Judging  from  its  place  in  the  order  of  creation,  pre- 
viously named — judging  from  its  influence  over  the  whole 
world  of  animal  and  vegetable  existences — judging  from 
such  facts  as  that  when  light  is  absent  all  animal  and 
vegetable  life  lapses  into  a species  of  torpor,  or  sleep, 
and  on  the  return  of  light  nature  awakes,  and  resumes 
its  activit3'  and  strength,  the  conclusion  is  a very 
legitimate  one,  that  in  light — as  light — -there  is  great 
energjn  Light  opens  the  eyes,  not  of  animals  only, 
but  even  of  flowers  ; hence  one  of  our  little  English 
flowers  is  called  “The  day’s  eye.”  Those  who  can 
sleep  through  noise,  and  even  through  heat,  are  not 
insensible  to  the  energy  of  even  artificial  sources  of  light 
playing,  however  gently,  upon  the  closeil  ej’elid.  Medical 
men  and  nurses  are  well  aware  how  essential  light  is  for 
the  regaining  of  health  and  strength  bj'  the  sick  or  the 
infirm.  Egypt  and  Madeira,  as  sanitaria  or  conva- 
lescent homes  for  our  ailing  brothers  and  sisters,  may 
owe  more  of  their  influence  to  qualities  or  energies  of 
light  verj'  different  from  those  the  photographer  esteems 
than  are  usually  allotted  to  them.  And  it  may  be  permitted 
to  add  that  marvellous  testimony  to  some  unknown  ele- 
ment (be  it  figurative  or  be  it  real)  which,  whilst  per- 
vading all  Scripture  from  Genesis  to  Rev-  lation,  assumes 
a most  marked  peculiarity  in  that  expression  of  St.  Paul 
(Eph.  V.  14),  “Awake  thou  that  sleepest,  and  arise  from 
the  dead,  and  Christ  shall  give  thee  [marvellous  gift] 
light” — not  life,  observe,  but  “light.”* 

* Thi?  sulijpct  has  been  exiimined  mor  ■ i[i  rietivii  in  “ The  Har- 
mony of  the  nible  wiih  E.xiieiiiuental  Physi-al  Science,’’  published 
by  Bell  and  Dalily,  price  2s.  6d, 
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Sir  H.  Davy,  in  an  article  on  the  causes  of  the  colours 
of  organic  beings,  written  about  1790,  when  Davy  was 
only  19  years  of  age,  writes — “Nature  has  catenated 
together  organic  beings,  and  made  them  mutually  de- 
pendent on  each  other  for  their  existence,  and  all 
dependent  on  light.  A privation  of  light  would  be 
immediately  destructive  to  organic  existence;  vegeta- 
tinn  would  cease;  the  supply  of  oxygen  gas  would  be 
immediately  cut  off  from  animals  ; the  lower  strata  of 
the  atmosphere  would  become  composed  of  carbonic 
acid ; and  perception  and  volition  would  exist  no 
longer.”*  Although  these  views  were  expressed  more 
than  80  years  ago,  very  little  progress  has  been  made  in 
the  direction  they  indicate. 

Snob  considerations  as  these  suggest  that  he  who 
would  truly  ascertain  ami  measure  the  energy  of  light — 
that  energy  upon  which  all  terrestrial  life  depends — 
must  look  to  do  so  in  its  influence  on  organised  beings; 
he  must  either  separate  the  allied  influences, 
or  he  must  so  separately  estimate  these  that  he  can 
apply  his  estimate  correcting  a general  result  by 
a process  of  common  occurrence — viz.,  the  eliminating 
of  all  foreign  or  allied  energies,  and  thus  give  to  science 
the  true  energy  of  true  light.  He  who,  with  knowledge 
and  patient  skill,  enters  upon  this  hitherto  almost  unex- 
plored and  yet  noble  field  of  invi  stigation  and  research, 
will  give  to  the  age  in  which  he  lives,  and  transmit  to 
future  generations  that  which  will  indeed  be  a boon  to 
all.  Pending  the  coming  of  that  time  when  some  science 
investigator,  possessed  of  siiffioient  knowledge,  humility, 
originality,  and  skill,  shall  do  for  light  what  Newton, 
Atwood,  and  Kater  have  done  for  the  measuring  of  the 
energy  of  gravity — what  Mayer,  Joule,  ami  Thompson 
have  done  for  that  of  heat — what  Haughton  has  done  ! 
for  that  of  vitality,  and  what  Siemens,  Matthieson,  j 
Ji-nkins,  and  others  have  done  for  electricity — what 
Davy,  Dalton,  and  others  have  ver}’  partially  done  for 
that  of  affinity,  and  what  Bunsen  and  Roscoe  have  done 
for  the  chemical  energy  of  light— but  what  no  one  has 
yet  done  for  that  of  light — ^ properly  and  exclusively 
so  called — we  must  content  ourselves  with  such  modes 
of  estimating  this  energy  as  are  at  present  known  and 
available. 

This  energy  is  supposed  to  be  manifested  in  the  pro- 
motion and  facilitating  of  chemical  affinities.  These 
affinities  (as  doubthss  some  present  remember)  vary  in 
their  characterasoneormore  of  the  “imponderables”  are 
combined  in  their  promotion.  So  much  is  this  the 
case  that  chemical  notation  now  adds,  in  reference  to  ' 
certain  indicated  changes,  the  words,  by  heat  ’ 
or  electricity,  as  the  case  may  be.  There  are,  how- 
ever, certain  affinities  called  forth  under  the  in- 
fluences of  light,  which  do  not  show  themselves  under 
any  other  conditions.  As,  for  example,  certain  of  the 
salts  of  silver  (sm  h ns  silver  combined  with  chlorine, 
iodine,  or  bromine)  change  their  colour  and  their 
character,  the  silver  being  set  frt  e from  its  combination  as 
a black  powder.  There  is  also  that  powei',  which  plants  in 
the  presence,  of  sunlight  possess,  of  changing  the  carbonic 
acid  gas,  which,  if  allowed  to  accumulate  in  the  atmos- 
pihere,  w’ould  soon  render  it  unfit  to  be  breathed,  into 
its  constituent  elements,  the  pdant  retaining  the  carbon 
and  ejecting  the  oxygen.  Priestly,  in  1790,  that  is,  at  the 
period  when  Davy  wrote  the  article  from  which  an  ex- 
tract has  been  read,  a period  when,  for  a short  time, 
men’s  minds  were  beimr  directed  to  this  department  of 
scientific  research,  was  the  first  to  show  that  plants  kept 
the  atmosphere  pure  and  healthy,  but  he  could  not  cal- 
culate. Ilis  was  rather  a qualitative,  and  not  a 
quantitative  restilt. 

Changes  in  the  colour  of  salts  of  silver,  throuffh  some 
energy  of  light,  have  been  observed  since  the  middle  of  the 
ICth  century.  In  1777,  Srheele  suggested  some  expdana- 
tions  which,  although  very  inqjerfect,  are  as  yet  the  only 
recognised  ones.  In  the  early  part  of  the  present  cen- 


tury experiments  of  a similar  kind  were  made  at  the 
R iyal  Institution  by  Wedgwood  and  Davy.*  The 
absence  of  any  mode  of  fixing  the  impression  caused 
the  results  to  be  very  evanescent,  but  the  locali>ing  of 
this  peculiar  property  of  light  is  clearly  announced  in 
these  words: — “ Red  rays,  or  the  common  sunbeam, 
passed  through  red  glass,  have  very  little  action  ; yellow 
and  green  are  more  efficacious,  but  blue  and  violet  light 
produce  the  most  decided  effect.” 

The  rapid  development  of  the  art  of  photography 
during  the  past  twenty  or  thirty  years  has  led  enthu- 
siasts in  this  branch  to  overlook  the  purely  chemical 
character  of  their  art,  and  to  attribute  the  changes  with 
which  they  deal  to  a manifestation  of  the  energy  of 
light.  Hence  scales  have  been  devised  which  may 
enable  photographers  to  adopt  some  kind  of  a standard. 
They  are  not,  however,  worthy  of  the  name  of 
scales  of  energp',  as  they  depend  upon  the  power  of  the 
eye  to  appreciate  very  slight  differences  in  shade.  A 
scale  or  measure,  to  be  of  general  use,  should  be  of  such 
a character  that  a person  in  one  part  of  the  world  writing 
to  one  in  another  might  refer  to  some  common 
standard. 

There  is,  however,  a process  for  obtaining  a measure- 
ment of  one  element  in  th  e energy  of  light  capable  of 
greater  accuracy  of  observation  than  the  photographic 
one.  This  also  is  chemical. 

In  the  lecture  on  the  energy  of  affinity  a brief  time 
was  devoted  to  the  peculiar  manifestation  of  affini- 
ties under  the  conditions  of  the  nascent  state. 

It  is  apparently  a deviation  from  this  form  of  energy 
when  the  two  well-known  gases,  chlorine  and  hydrogen, 
are  produced  and  intiinatel)'  mixed,  either  in  their  nascent 
state  or  afterwards,  in  the  dark  or  in  the  presence  of 
that  portion  of  the  solar  beam  we  call  red.  Under  these 
conditions  no  rapid  union  of  the  gases  takes  place.  Permit 
the  evolution  or  the  mixing  of  the  two  gases  to  be  in 
ordinary  light,  properly  so-called,  and  an  intimate  union, 
or  rather  an  actual  chemical  combination,  is  a conse- 
quence. 

If  these  gases  be  separately  produced  and  collected  in 
a glass  vessed  in  equal  parts,  the  union  and  formation  of 
a new  chemical  compound  in  this  glass  vessel  follows 
from  exposure  to  light.  If  the  light,  or  rather  that  par- 
ticular portion  of  the.  solar  beam  to  which  chemical  action 
is  generally  attrit  uted,  be  permitted  to  act  upon  the  two 
mixed  gases,  then  the  union  takes  place  at  a rate  deter- 
mined by  the  energy  of  some  one  or  more  of  these  con- 
' stituent  elements  of  light  on  which  the  combination 
’ depends.  Where  in  the  solar  beam  these  constituents 
are  is  a question  easily  solved. 

Every  ray,  or  every  portion  of  a beam  of  light,  is 
capable  of  producing  union  between  hydrogen  and 
chlorine  ; but  the  combination  takes  place  at  v'cry  dif- 
! ferent  rates,  according  to  the  portion  of  the  beam  which 
1 acts  upon  the  united  gases.  The  aclinic  portion  will  act 
! seven  hundred  times  as  rapidly  as  the  heat  portion.  'I'hat 
is  to  say,  a certain  combination  will  take  place  under  the 
influence  of  this  portion  in  one  minute,  which  it  will 
take  more  than  ebven  hours  to  accomplish  vmder  the 
influence  of  the  heat  portion  Therefore,  by  separating 
' the  ray  of  light,  we  can  graduate  the  rate  at  wtiioh  the 
combination  oorurs.  Here  are  some  glass  bulbs,  con- 
I taining  chlorine  and  hedrog'n  wdiich  have  never  yet 
been  exposed  to  the  light.  If  one  of  these  be  placed 
under  this  globe  of  red  glass  then  the  light  that  ))asses 
through  it  will  be  the  portion  of  light  corresponding  to 
the  heat  end  of  the  spectrum,  and  it  will  take  liours  to 
accomjdish  the  perfect  union  of  these  two  gases.  If, 
however,  one  bo  placed  under  a globe  of  a blue  colour, 
the  light  falling  upon  it  will  represent  that  belonging  to 
the  actinic  portion  of  the  spectrum,  .and  the  gases  will 
unite  (it  the  experiment  be  successful),  and  explode  in 
about  ten  seconds. 

Whilst  recognising  this  test  and  measuring  gauge  of 
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the  chemical  brightness  of  certain  lights,  it  must  he  borne 
in  mind  that  it  is  chemical  action  and  not  the  energy  of 
light,  properly  so  called,  that  is  meaaiired.  For  instance, 
■when  the  brightness  of  the  sun’s  disc,  as  a case  of  light- 
brightness, is  520  times  that  of  magnesium  wire,  the 
chemical  brightness  has  been  found  to  be  not  40  times  as 
great. 

Here  are  diagrams  of  two  spectra,  one  of  which  is 
obtained  from  flint  glass.  Now,  flint  glass  produces  an 
eflfect  which  is  considered  to  be  due  more  to  the  physical 
property  of  density  than  to  the  elements  of  which  it  is 
chemically  formed.  Assume  this  diagram  to  be  a faithful 
reproduction  of  the  spectrum  from  flint  glass.  Now, 
however  similar  another  glass  may  be  in  appearance,  yet 
if  it  differ  in  density  and  constituent  elements  the  dis- 
tances between  certain  lines  in  the  spectrum  may  in  some 
portions  be  the  same,  but  in  others  they  will  differ.  If, 
therefore,  light  be  estimated  from  the  spectral  appear- 
ance of  it  lifter  it  has  passed  through  any  sub- 
stance, it  is  clearly  subject  to  the  influence  of  that 
substance.  Again,  on  another  diagram  is  a series 
of  colours  produced  by  a process  called  diffraction. 
This  is  the  apparatus,  and  this  is  the  mode  of  producing 
those  colours.  At  the  object-glass  end  of  the  telescope 
there  are  a number  of  very  fine  lines  drawn,  and  if  the 
telescope  be  directed  to  a very  intense  speck  of  light, 
such  as  the  reflected  sun  from  a small  silvered  globe  or 
the  bulb  of  a thermometer,  coloured  bands  are  seen, 
contiining  the  same  colours  that  the  flint  glass 
spectrum  shows.  But  the  colours  seen  under  this 
diffraction  arrangement  are  very  different  in  quan- 
tity to  those  seen  under  any  other  arrangement. 
A diffraction  experiment  is  easily  mide  by  ea"h  for 
himself.  From  that  hook  a bright  reflecting  silvered 
gliss  globe  is  suspended,  and  two  or  three  smaller  ones  of 
the  same  kind.  If  anyone  is  tired  of  listening,  and  feels 
disposed  to  go  to  sleep,  they  can  perform  this  experi- 
ment very  easily.  Just  close  your  eyes  and  allow  the 
eyelash  to  interfere  with  that  speck  of  light  reflected 
from  the  globe,  and  you  will  probably  see  colours  ra- 
diating on  both  sides.  Those  are  colours  due  to  dif- 
fraction, and  there  are  modes  by  which  they  can  be 
made  to  appear  much  wider  apart  than  by  the  one  now 
described.  Taking  the  diffraction  spectrum,  we  find 
that  these  distances,  from  D to  K,  say  of  the  yellow  por- 
tion of  the  spectrum,  are  not  of  the  same  length  as  the 
corresponding  portion  in  the  flint  glass  spectrum,  and 
the  same  with  the  other  portions,  so  that  the  proportions 
are  quite  altered.  This  is  called  the  “irrationality” 
of  the  spectrum.  Line  D there  becomes  the  middle  of 
the  spectrum  instead  of  being,  as  it  is  here,  very  near  to 
one  end.  The  consequence  is,  when  we  talk  of  there 
being  no  heat  in  this  portion  of  the  spectrum,  wo  have 
really  and  truly  distributed  the  heat  which  ought  to  he 
condensed  in  F,  G-,  over  that  large  space,  and  therefore 
it  shows  on  a fixed  area  much  less  heat  than  it  would 
do  not  so  distributed.  If,  now,  these  apparently  unequal 
halves  of  the  spectrum  be  examined  tbr  heat,  it  will  bo 
found  that  collecting  them,  into  two  separate  foci,  the 
heat  in  the  one  focus  is  equal  to  that  in  the  other. 
Clearly,  had  these  portions  been  examined  over  equal 
areas  the  heats  would  not  hive  been  equal.  There- 
fore the  notion  generally  entertained  of  heat  being 
confined  solely  to  one  end  of  the  spectrum  is  not  strictly 
true.  That  diffraction  spectrum  explains  it,  and  there 
are  other  matters  bearing  upon  it  which,  if  time  permit, 
shall  be  referred  to  presently. 

That  kinetic  energ}',  of  a character  as  important  as 
any  found  in  the  other  imponderables,  exists  iu  light, 
may  be  inferred  from  the  fact  that  if  light  he  ex- 
tinguished by  falling  upon  such  a surface  as  lamp-blar.k 
the  stoppage  of  the  r iy— the  consequent  absorption  of 
it — -proiliices  heat.  The  motion  of  the  light  has  been 
converted  into  a motion  called  heat.  If,  however,  the 
light  he  stopped  by  some  of  the  salts  of  silver,  then  this 
motion  is  converted  into  chemical  changes.  The  heat  and 
the  change  are  consequences  of  an  energy  in  light.  Nor 


is  it  only  when  influencing  different  substances  that  light 
effects  different  results.  Take,  for  example,  carbon,  and 
note  how  varied  is  its  behaviour  towards  light  and 
electricity.  When  in  the  form  of  a diamond,  then  car- 
bon transmits  light  and  stops  electricity  ; but  when  in 
the  form  of  coke,  into  which  the  diamond  is  translbrmed 
by  heat,  then  carbon  transmits  electricity,  but  stops 
light.  No  cause  has  yet  been  assigned  to  that  which 
seems  almost  universally  the  case,  viz.,  transparent 
bodies  stop  electricity— carbon,  the  metals  and  opaque 
bodies,  stop  light. 

It  is  a popular  opinion  that  sunlight  or  sun-brightness 
extinguishes  household  fires.  May  not  this  be  I'rom 
some  hitherto  undiscovered  energy  of  solar  light,  for  it 
is  not  the  heat  of  the  solar  beam  which  thus  c orses  the 
carbonaceous  fuel  in  our  grates  to  become  dim  f If  the 
energy  of  light  is  to  be  studied  and  its  value  to  be 
estimated  and  brought  within  our  powers  of  utilisation, 
it  must  be  done  through  agencies  widely  different  from 
those  hitherto  named.  Lookingat  the  onler  of  creation, 
and  watching  the  behaviour  both  of  the  animal  and 
vegetable  kingdoms,  it  seems  that  through  them  must 
be  had  our  knowledge.  Allusion  has  been  already  made 
to  these.  It  may  be  well  to  investigate  more  closely  the 
ridation  of  the  energy  of  light  to  them.  No  mode  of 
measuring  the  energy  of  light  in  relation  to  animal  life 
has  been  suggested,  and  yet  its  energy  in  this  respect  is 
more  strikingly  extraordinary  than  that  of  the  other 
imponderables.  Take  one  illustration  only.  When 
you  knock  at  the  do(;r  of  a friend’s  bedroom  and  receive 
no  answer,  how  loud,  and  louder  still,  becomes  the  rap 
ere  he  awakes.  How  often  are  storii-s  told  at  the  break- 
fast-table of  night  noises  unheard  and  unheeded  by  those 
asleep.  Let  but  a beam  of  sunlight,  or  even  candle-light, 
shine  on  the  closed  eyelid,  and  by  some  mysterious 
energy  on  the  well-covered  retina  the  sleeper  awakes. 

I The  world.s  of  animal  and  vegetable  life  awake  and 
work  mainly  in  cons  quence  of  some  such  hitherto  un- 
measured energy  of  light  as  that  now  alluded  to. 

! Turn  to  vegetable  life.  With  respect  to  this.  Professor 
Helmholtz  remarks: — “Take  a seed,  then  look  at  the 
tree,  and  consider  trom  w'hat  source  has  been  derived  all 
the  material  of  the  tree.  Burn  the  seed,  burn  the  tree, 
whence  comes  the  different  amounts  of  heatf  Chemistry 
tells  us  that  the  heat  is  produced  from  carbon,  oxygen, 
and  hydrogen  ; these,  are  derived  from  carbonic  acid  and 
water.  Plants  cannot  obtain  these  except  under  the  in- 
fluence of  solar  light.”  * 

I After  plants  have  utilised  the  light  it  is  not  useable 
again  for  the  same  purpose.  Take  two  screens  of  dark 
paper,  such  as  these,  with  holes  in  them — say  half  an 
inch  in  diameter—  one  hole  covered  with  letter  paper,  the 
other  covered  with  ,a  green  leaf,  put  pieces  of  jihoto- 
graphic  p iper  behind  them,  and  expose  to  day-light  or 
magnesium  light.  Beneath  the  letter  paper  is  a dirk 
I spot — an  image  of  the  hole — beneath  the  L-af  is  no  dis- 
colonvation.  " The  leaf  has  utilised  the  light,  the  letter- 
paper  has  not.  The  energy  of  that  which  passes  through 
the  leaf  is  spent,  of  that  passing  through  the  paper  is  not 
spent. 

Although  in  plants  a variety  of  operations  take  place, 
which  must  in  some  way  unknown  to  us  store  up  a large 
amount  of  energy,  and  although  there  is  to  all  practical 
pin'iioscs  no  heat  developed,  yet  we  know  well  that  there 
are  thus  stored  up  chemical  tensions  which  give  out  their 
true  physical  value  in  heat  and  mechanical  w'ork.  as  the 
tissues  of  the  plants  are  destroyed  by  a process  of  animal 
or  other  comhu,--tion.  We  are  as  yet  quite  at  a loss  to 
know  how  the  plants  do  this,  or  by  what  elements  in 
light,  properly  so  called,  it  can  ho  so  completely  and 
pei’feetly  done. 

Sir  John  F.  W.  Herschel,  in  a paper  in  the  I’liilos'iphical 
Transactioni  for  1842,  gives  a most  interesting  account 
of  an  extended  series  of  experiments  on  the  action  of 
the  solar  spectrum  on  vegetable  colours.  Ho  operated 
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■upon  the  juices  of  the  leaves,  and  also  upon  some  of  the 
resinous  compounds  of  plants,  and  his  conclusions  have 
since  been  confirmed,  viz.,  the  action  of  the  solar  spec- 
trum is  confined  to  the  visihleregion  ofit.  The  chemical  or 
actinic  rays  act  -with  chief  energy  upon  silver  or  inorganic 
compounds,  but  are,  for  the  most  part,  powerless  upon 
vegetable  colours ; so  also  are  the  heat  rays,  or  those 
below  the  extreme  red.  Thus  Sir  J.  Herschel,  in  1842, 
separated  by  a very  broad  line  the  luminous  portion  of 
the  solar  beam  from  the  other  parts  of  it.  That  the 
energy  of  the  luminous  portion  of  the  sol.ar  beam  i.s 
requisite  ere  plants  can  exercise  their  vital  functions  is 
well  known  to  all  who  have  made  any  of  the  experiments 
which  show  the  extent  to  which,  under  the  influence 
of  that  energy,  plants  can  effect  chemical  changes. 
These  changes  take  place  most  abundantly  in  the  yellow, 
or  in  what  our  eyes  would  call  the  brightest  portion  of 
the  spectrum. 

The  energy  of  this  luminous  portion  may  be  gathered 
from  experiments  made  during  the  last  few  years  by  an 
American.  Flowering  plants  were  placed  in  different 
colours  of  the  spectrum,  and  it  was  soon  observed 
that  their  action  upon  carbonic  acid  gas  depended 
upon  the  colour  of  the  spectrum.  He  took  a flower, 
and  under  the  action  of  a red  ray  he  did  not  get  one 
cubic  inch  of  gas  off,  but  only  0.33  of  an  inch.  As 
soon  as  he  submitted  that  sameplantto  theorangeray,  he 
got  20  cubic  inches,  and  from  the  yellow  he  got  36  inches. 
But  when  the  same  plant  was  put  under  green,  blue, 
indigo,  or  violet,  he  could  not  get  ^he  plants  to  act  at  all 
in  the  purification  of  carbonic  acid  gas,  thereby  showing 
pretty  clearly  the  energy  of  light  in  the  luminous  por- 
tion of  the  spectrum  as  regards  growing  jjlants. 

The  decomposition,  then,  of  the  carbonic  acid  is  effected 
chiefly  by  the  energy  resident  in  what  may  be  called  the 
yellow  rays.  It  is  a somewhat  noteworth.y  coincidence, 
that  the  eye  generally^  fixes  upon  the  yellow  portion  of 
the  spectrum  as  that  possessed  of  the  greatest  brilliancy; 
it  is  also  noteworthy  that  the  spectroscope  reveals  that 
in  the  atmosphere  (viz.,  sodium)  which,  on  being  burnt, 
always  produces  a yellow  band.  It  is,  to  say  the  least, 
curious  that  we  cannot  get  heat  by  combustion  in  the 
air  without  the  production  of  this  yellow  light. 

It  seems,  then,  that  plants  and  human  eyes  are  most 
sensitive  to  the  same  portion  of  the  solar  beam,  and  this 
portion  is  in  light  properly  so  called.  May  it  not  be  that 
yellow  light  is  most  acceptable  to  the  plant,  and  most 
impressive  upon  us,  because  carbon  is  in  both  oases  in- 
volved—the  retina  of  the  eye  being  a carbonaceous  com- 
pound. Had  the  retina  been  a salt  of  silver,  then  the 
greatest  brilliancy  would  perhaps  have  seemed  to  be  in 
the  blue  rays. 

This  identity  in  composition  between  the  plant  and 
that  part  of  the  animal  on  which  light  exercises  its  chief 
energy,  suggests  that  in  the  influence  of  light  on  plants 
(whatever  that  may  be)  must  be  sought  the  data  from 
which  to  deduce  a mechanical  rather  than  a chemical 
measure  of  the  energy  of  true  light. 

The  contrast  of  this  energy  in  its  effect  upon  the  metal 
salts  and  plants  is  especially  marked  as  regards  time.  On 
the  metal  salts  it  may  be  said  to  be  instantaneous,  but  on 
the  gums  and  resins  of  plants  exposure  for  days  and 
months  to  clear  sunshine,  is  needed  to  produce  any 
marked  action.  A patient  watching  and  building  up  on 
such  scant  data  as  may  hitherto  have  accumulated,  will, 
some  da}',  produce  the  dynamical  equivalent  of  light. 

There  is  one  experiment  here  which  will  probably  bear 
out  what  has  been  said.  You  are  probably  aware  that 
plants,  by  receiving  light,  manufacture  what  we 
name  colour.  They  manufacture  the  green  material 
out  of  which  the  leaves  and  the  general  character 
of  the  plant  is  formed,  and  that  green  material 
is  called  “chlorophyll."  This  vesssel  consists  of 
two  beakers  with  the  bottoms  cut  off,  one  about  an  inch 
and  a-half  larger  than  the  other.  The  glass  cylinders 
then  left  are  fixed  with  marine  glue  in  a wooden  ring. 
The  space  between  them  is  filled  with  a solution  of 


chlorophyll,  obtained  by  steeping  for  fort)’-eight  hours 
common  parsley  in  any  cheap  spirit,  such  as  methylated 
alcohol,  and  then  filtering.  It  therefore  contains  the 
green  colouring  matter  of  leaves.  This  green  colouring 
matter  has  been  made  almost  exclusively  by  the  yellow 
portion  of  light,  and  not  at  all  by  the  chemical  portion, 
and,  with  a view  to  show  this,  we  must  refer  to  the 
spectroscope  view,  namely,  that  chlorophyll  being  really 
manufactured  by  yellow  light,  is  practically  saturated 
with  yellow,  and  can  take  up  no  more.  Thus,  if  a vessel 
containing  a saturated  solution  of  salt  had  a piece  of  salt 
dropped  into  it,  that  piece  would  not  dissolve.  If,  now, 
there  be  placed  inside  this  chlorophyll  solution  anything 
that  produces  these  other  coloured  rays,  we  shall  probably 
find  that,  whilst  sensitive  to  the  one  colour’,  the  solution 
will  not  be  to  theother.  Here  is  some  lithium,  which  shall 
be  placed  on  a little  piece  of  platinum  wire  and  burnt,  so 
causing  a beautiful  red  flame.  On  putting  the  flame  within 
the  hollow  cylinder  containing  the  chlorophyll,  you  will 
see  the  yellow  beam  alone  can  pass  through  the 
green  solution.  The  green  solution  having  been 
made  with  that  yellow  beam  is  thoroughly  satu- 
rated with  it  and  can  take  up  no  more,  but  it  can  take 
up  the  other  coloured  rays,  and  therefore  they  do  not 
pass  through.  In  that  portion  of  the  flame  rising 
above  the  green  solution  you  see  the red-colourcd  flame. 
Thus,  the  yellow  colour  is  consequent  upon  the  saturated 
solution  of  chlorophyll,  and  therefore  nothing  but 
yellow  can  come  through.  The  absorption  of  this  yellow 
portion  of  the  solar  spectrum,  by  the  vital  energy  of  the 
plant  and  utilising  the  same  in  its  composition,  might 
have  been  inferentially  suspected  from  the  fact  that 
leaves  become  yellow  in  the  autumn,  thus  restoring  in 
their  death  cvhat,  for  want  of  a better  term,  we  must 
call  “the  colour  they  had  absorbed  in  their  life. 
The  yellow  colouring  matter  of  the  autumn.'d  leaf  is 
called  “xanthophyll."  Probably,  as  “chlorophyll’’  and 
“ xanthophyil"  are  more  examined  and  known,  so  the 
energy  of  light  may  be  more  appreciated  and  measured. 

This  examination  of  light,  properly  so  called,  has  led 
to  another  contribution  towards  an  estimate  of  the 
energy.  That  plants  grown  in  the  dark  are  drawn  to 
any  crevice  through  which  light  enters  has  long  been 
known.  But  it  has  not  been  so  often  observed  that 
young  plants  bend  the  stems  to  the  indigo  portion  of 
the  spectrum,  i.e.,  if  grown  in  red,  or  yellow,  or  green, 
they  bend  in  one  direction,  but  if  in  the  violet,  then  in 
another  direction.  They  recover  the  vertical  position  in 
darkness.  May  it  not  be  that  the  energy  in  the  indigo  of 
the  sky  produces  the  veitical  character  of  stem  ? 

Thus  light  pi’oper  produces  motion,  and  so  assimilates 
itself  to  heat  and  electricity.  The  complementary  colours 
of  red  and  green  (see  the  chromatic  circle  of  Newton  on 
diagram)  are  those  which  represent  the  relation  of  colour 
betw'een  the  animal  and  vegetable  kingdom.  Plants  re- 
ject green  and  absorb  its  complementary  (red).  The 
blood  of  animals  is  red,  therefore  animals  should  have 
green  supplied  in  the  fields  and  in  our  furniture. 

That  this  energy  of  light  is  utilised  in  vegetation,  and 
that  practically  we  recognise  it,  may  be  noted  in  the  in- 
genious modes  by  which  in  our  small  gardens  we  try  to 
imitate  nature.  The  nailing  of  branches  on  walls — an 
advance  on  this  in  espaliers  on  lattice  woodw'ork,  and  the 
still  more  recent  practice  of  cutting  out  the  inner 
branches  of  orchard  ajiple  trees  ; also  training  others  to 
hang  in  umbrella  fashion,  or  the  splaying  of  goose- 
berry bushes  as  funnels,  all  these  are  devices  to  permit 
of  the  more  universal  exercise  of  this  unmeasured  energy 
of  light. 

Light  influences  the  colour  of  animals  and  the  plumage 
of  birds  in  tropical  climates.  In  the  arctic  regions  polar 
bears  are  white,  like  vegetables  grown  out  of  the  in- 
fluence of  light — arctic  foxes  are  white  in  winter  and 
brown  in  summer.  Fishes  inhabiting  deep  wfater  chiefly 
are  grey,  or  brown,  or  black ; those  living  near  the 
surface  are  of  rich  and  various  colours. 

That  the  measurement  of  the  energy  of  true  light 
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should  be  by  an  appeal  to  its  influenceonorganised matter, 
and  not  on  inorganic,  is  a testimony  borne  by  all  ob- 
servations, and  even  suggested  by  the  records  of  Creation, 
tbe  eaitb  having  been  prepared  by  the  creation  of  light 
for  animal  and  vegetable  life  even  before  they  were 
formed  upon  it.  This  measurement  has  not  yet  been 
made. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


Tlie  Coimcil,  liaving  been  informed  that  ber 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  tbe  different  departments  of 
tbe  Exhibition  of  tbe  present  year,  and  looking  to 
tbe  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  dis2:>lays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  tbe  services  of  gentlemen  specially 
skilled  in  tbe  subjects  of  tbe  several  sections, 
to  jirepare  such  Reports  for  publication  in  tbe 
Society’s  Journal.  Tbe  Council,  however, 
desire  it  to  be  understood  that,  in  jmblisbing 
these  reports,  they  do  not  necessarily  adoj)!  all  tbe 
views  expressed  in  them,  which  must  be  taken 
as  those  of  tbe  writers  only. 

The  following  re2:)ort  is  tbe  sixth  that  has 
been  issued.  Tbe  remainder  will  a^Ji^ear  as  soon 
as  they  are  complete. 


REPORT  ON  CARRIAGES. 

CLASS  XI. 

By  George  N.  Hooper. 

The  Carriage  Department  of  the  London 
International  Exhibition  of  1873  is  of  a some- 
what more  comprehensive  character  than  that  of 
any  previous  exhibition,  and  differs  from  all  of 
them  in  several  imjrortant  features. 

The  mode  of  conducting  it,  and  tbe  induce- 
ments lield  out  to  exhibitors,  are  different  to 
those  where  British  carriages  have  hitherto 
been  shown. 

In  former  exhibitions  there  has  been  the 
attraction  of  jjrize  medals  and  commendations, 
each  having  a recognised  value,  and  there  has 
also  been  a jury  to  examine  the  jA’oducts  and 
reward  the  exhibitors  who  have  sent  the  most 
wmrthy  specimens.  In  connection  with  this  exhi- 
bition there  are  no  jirizes  and  no  jurors.  How- 
ever, to  ])revent  the  display  becoming  that  of 
a mere  bazaar,  H.M.  Commissioners  ajrpointed  a 
committee  to  organise  the  exhibition,  and  reject 
such  carriages  as  were  not  likely  to  be  credit- 
able. 'I'his  examination  took  place  on  the  9th 
of  A})ril,  and,  considering  that  the  great  body 
of  exhibitors  had  done  their  best,  and  the  mor- 
tification that  would  be  felt  by  those  whose 
goods  were  returned  to  them  on  account  of  not 
reaching  a high  standard  of  excellence,  the 


committee  have  liberally  passed  over  some  that 
a more  rigid  scrutiny  would  have  excluded. 

Hitherto,  the  great  inducement  to  exhibitors 
has  been  an  enhanced  reputation,  by  the  award 
of  a medal  or  commendation,  and  this  is  espe- 
cially the  case  with  foreign  exhibitors,  who 
make  but  a very  small  contribution  of  carriages, 
partly  owing  to  the  absence  of  prizes,  and  partly 
owing  to  the  counter-attractions  of  the  Great 
Exhibition  held  in  Vienna  this  year. 

Considering  the  lessened  attractions,  it  is 
somewhat  surprising  that  so  many  British 
exhibitors  have  sent  carriages ; that  is  ju’obably 
caused  by  their  desire  to  maintain  worthily  the 
rejrutation  of  an  important  British  industry,  and 
partly  to  the  large  amount  of  sjiace  that  her 
Majesty’s  Commissioners  were  able  to  place  at 
their  disposal  this  year.  The  French  Annexe 
was  very  unexpectedly  available  for  British 
goods,  the  French  Government  having  deter- 
mined to  concentrate  their  efforts  at  Vienna, 
rather  than  diffuse  them  by  putting  in  an  appear- 
ance in  London  and  Vienna  in  the  same  year. 
It  thus  became  available  for  a large  disjday  of 
carriages  ; but  if  events  had  not  so  happened,  the 
space  for  carriages  would  have  been  small  indeed, 
compared  to  what  it  now  is. 

When  the  Committee  for  Carriages  met,  it 
was  resolved  to  apj)ly  to  the  Coach  and  Coach 
Harness  Makers’  Compiany  of  Loudon  to  assist 
in  rendering  the  carriage  department  as  complete 
possible.  The  Coni2)any  appointed  a Committee, 
which  afterwards  acted  with  the  one  nominated 
by  H.M.  Commissioners,  having  the  Duke  of 
Beaufort  as  its  chairman. 

The  Company  voted  a sum  of  £50  towards 
meeting  the  expenses  necessary  to  carry  out  the 
proposals  of  the  Committee;  this  has  been  sup- 
^demeuted  by  a guarantee  fund,  su^iported  by 
many  of  the  carriage  exhibitoi's. 

The  demands  for  space  having  exceeded  that 
at  the  disposal  of  the  Committee,  additional 
accommodation  has  been  2:>rovided  by  glazing 
the  arcades,  giving  thereby  the  means  of  ex- 
hibithig  cabs,  carts,  waggons,  and  light  country 
vehicles,  and  reducing  the  number  of  carriages 
by  making  a charge  of  £10  j^er  carriage  to  all 
exhibitors  who  had  applied  for  more  space  than 
tw'o  carriages  W'ould  occupy,  and  w’ere  willing 
to  jray  for  it.  It  was  also  considered  by  the 
Committee  that  it  would  be  more  satisfactory  to 
exhibitors  to  leave  the  placing  of  carriages 
entirely  in  the  hands  of  H.M.  Commissioners 
ami  their  officials  ; and  they  have  carried  out  an 
intricate  and  difficult  matter  with  considerable 
success,  as  there  is  a certain  air  of  unity  in  the 
arrangement  that  has  been  wanting  in  all  former 
dis])lays  of  carriages,  wdiere  they  have  been 
grouped  geographically.  It  is  one  of  the 
advantages  that  should  result  from  annual 
exhibitions  on  a moderate  scale,  that  every 
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department  should  be  as  complete  and  well 
regulated  as  possible,  in  the  main  featores  as 
well  as  in  the  details  that  tend  to  render  it  not 
only  interesting  but  useful ; and  in  these  re- 
spects the  present  display  is  eminently  so  beyond 
former  ones.  Specimens  of  coach-building  of 
olden  times  are  contributed  by  Her  Majesty, 
who  lends  her  State  carriage,  representing  the 
state  ; that  of  the  Speaker,  representing  Parlia- 
ment; and  that  ot  the  Lord  Mayor,  representing 
the  ancient  Corporation  of  the  City  of  London. 

With  these  are  sedan  chairs  used  by  former 
Duchesses  of  Northumberland,  and  various 
litters,  &c.,  from  India,  Japan,  &c.,  as  also  an 
Australian  barouche,  lent  by  his  Royal  Highness 
the  Duke  of  Edinburgh  ; and  a town  chariot, 
built  about  40  years  ago  for  the  late  Earl  of 
Onslow. 

In  connection  with  the  State  carriages  shown, 
there  is  a good  collection  of  photographs  of  the 
State  and  other  carriages  of  Oermany,  Austria, 
Spain,  Saxony,  Denmark,  &c.,  as  well  as  of 
private  carriages  made  in  the  United  States, 
Hungary,  &c. 

The  photographs  of  some  of  the  foreign  State 
carriages  are  remarkable  for  the  beauty  and 
variety  of  some  of  the  decorations,  and  are  well 
worthy  of  careful  examination  by  carriage 
draughtsmen,  carvers,  and  decorators. 

A contribution  to  the  department  will  probably 
not  receive  so  much  attention  as  it  deserves ; not 
on  account  of  any  high  excellence,  but  as  the 
result  of  a City  company  endeavouring  to  bring 
itself  into  harmony  with  the  w'ants  of  the  present 
age.  It  consists  of  a series  of  working  drawings 
of  carriages,  to  the  scale  of  one  inch  to  the  foot, 
sent  in  competition  for  prizes  offered  by  the  com- 
pany, the  details  of  which,  with  the  judges’ 
report  to  the  Company,  will  be  found  in  the 
appendix. 

This  is  the  second  year  the  Company  has 
awarded  prizes  through  judges  appointed  from 
their  own  body,  but  it  has  for  many  years 
offere<l  its  medals  to  candidates  passing  good 
examinations  held  by  the  Society  of  Arts  and 
Science  and  Art  Department  in  Freehand 
Drawing  and  Practical  Mechanics.  It  now 
further  seeks  to  encourage  the  scheme  of 
Technological  Examinations  proposed  by  the 
Society  of  Arts,  and  has  recently  made  a grant 
of  ten  guineas  towards  assisting  its  develop- 
ment. 

A short  time  ago,  when  his  Royal  Highness 
the  Duke  of  Edinburgh  took  up  the  freedom  and 
livery  of  the  Company,  and  was  elected  a memlier 
of  the  Court  of  Assistants  he  said  that  he  felt 
greatly  interested  in  develo[)ing  the  plans  jtro- 
posed  by  the  late  Prince  Consort,  for  advancing 
te<‘hnical  education  in  the  country,  as  a means  of 
enabling  its  manufacturers  to  render  their  pro- 
ducts more  artistic  and  beautiful,  and  also  to 


enable  them  to  simplify  their  methods  and  get 
the  best  results  from  a thorough  knowledge  of 
the  laws  that  should  guide  their  operations. 

However,  some  of  the  City  Companies  are  so 
fettered  and  controlled  by  their  charters  and 
bye-laws,  and  by  the  objects  for  which  they  were 
founded  being  now  accomplished  by  other  means, 
that  they  require  more  freedom  of  action  to  de- 
velope  their  great  opportunities  of  usefulness, 
just  as  greater  freedom  seems  to  be  considered 
necessary  by  the  municipalities  throughout  the 
country,  whose  representatives  met  the  Lord 
.Mayor  of  London  very  recently,  with  a view  to 
its  attainment. 

As  a means  of  comparing  the  British  export 
of  carriages  with  that  of  foreign  countries.  Her 
Majesty’s  Commissioners,  at  the  request  of  the 
Carriage  Committee,  have  procured  from  the 
Board  of  Trade  statistics  of  the  export  and  im- 
port of  carriages,  which  show  that  the  export 
trade  of  France  and  Austria  now  greatly  exceeds 
that  of  Great  Britain. 

Her  Majesty’s  Commissioners  show  an  album 
containing  a large  collection  of  prints  and  illus- 
trations of  carriages  of  former  times  ; it  is, 
probably,  unique,  and  very  interesting  from  the 
information  it  contains  of  the  progress  and 
changes  in  the  art  of  carriage-building. 

The  Postmaster-General  shows  a model  of  a 
mail-coach,  such  as  carried  the  letters  of  a for- 
mer generation,  on  all  the  great  roads  through- 
out the  country. 

Several  coachbuilders  also  show  drawings  of 
carriages  such  as  were  made  before  railroads 
became  general. 

It  is  much  to  be  regretted  that  the  Coach- 
makcrs’  Company  has  not  been  able  to  make 
any  contributions  to  illustrate  the  carriage 
manufacture  during  the  two  hundred  years  of  its 
existence,  the  Court  having  evidently  over- 
looked, during  these  years,  the  importance  of 
collecting  and  preserving  drawings,  models,  and 
information  in  connection  with  the  manufacture 
it  represents.  However,  now  that  it  has  com- 
menced the  formation  of  a library  of  reference, 
it  is  to  be  hoped  that  every  exertion  will  be 
used  to  collect  such  drawings,  books,  and  illus- 
trations as  exist,  and  render  the  collection  a use- 
ful and  interesting  one. 

'J'he  literature  of  carriage-building  does  not 
receive  so  much  attention  in  England  as  in 
several  other  countries.  In  France  a magazine 
is  ])ublished  every  two  months  ; and,  in  the 
United  States,  there  are  two  periodicals  dealing 
specially  with  carriage-building.  These  are 
well  supported,  and  have  a large  circulation  ; in 
them  are  discussed  an  infinity  of  matters  con- 
necte«l  with  the  manufacture  of  carriages ; and 
illustrations  of  new  designs,  and  methods  of  con- 
struction, appear  constantly. 

In  the  United  States  one  of  these  periodicals 
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greatly  facilitated  the  formation,  last  year,  of  an 
American  Carriage  Builders’  National  Associa- 
tion, with  a view  to  the  improvement  of  the 
manufactirre  of  carriages  in  the  States.  It  seems 
to  take  for  its  model  the  Institute  of  Civil 
Engineers,  in  London ; jn-oposes  to  discuss 
and  record  improvements  of  all  kinds  in  con- 
nection wnth  carriages,  and  to  bring  together, 
to  a conference,  each  year,  the  whole  of  the 
American  coach  builders,  in  order  to  throw 
their  influence  into  the  regulation  of  taxation, 
customs  duties,  &c.  The  conditions  under 
which  the  Americans  carry  on  the  carriage 
manufacture  differ  from  those  of  Great  Britain. 
Up  to  the  time  of  their  war,  carriages  wmre 
un taxed,  and  their  use  became  much  more 
general  than  in  England ; and  their  ti’ade 
is  now'-  protected  by  a duty  of  30  per  cent,  on 
foreign  carriages  imported. 

Up  to  a recent  time  foreign  carriages  were 
prohibited  entry  into  France,  except  as  the  pro- 
perty of  persons  using  them.  By  the  Cobden 
Treaty  of  1860,  the  duty  w’as  fixed  at  10  per 
cent. ; it  is  now  said  to  be  intended  to  raise  it 
to  20  ]ier  cent.  For  many  years  foreign  car- 
riages have  been  admitted  into  this  country  free 
of  duty ; and,  although  Englishmen  may,  in 
principle,  prefer  free  trade,  many  think  it  should 
not  only  be  free  to  the  foreigner,  but  to  the 
English,  as,  although  the  example  has  been  set 
for  many  years,  at  present  no  country  recipro- 
cates British  liberality,  and  wdrerever  British 
carriages  are  sent  a duty  is  levied  on  them. 
As  regards  taxation,  it  is  not  levied  equally 
in  Great  Britain,  for,  while  carriages  are  un- 
taxed in  Ireland,  they  must  pay  a yearly  duty 
in  England,  Scotland,  and  Wales. 

The  time  is  approaching  w'hen  the  taxes  on 
locomotion  should  receive  more  attention  than 
hitherto ; for,  although  those  on  private  car- 
riages have  nominally  been  simplified  and  re- 
duced, the  mode  of  their  collection  under  recent 
regulations  has  been  rendered  troublesome  and 
vexatious. 

When  such  taxes  wmre  first  imposed,  those 
who  travelled  most  were  the  noble  and  rich, 
W'ho  kept  handsome  and  expensive  family 
carriages  for  town  use,  and  well-appointed 
carriages,  specially  made  for  travelling,  'ihe 
poorer  classes  travelled  on  foot  or  horseback, 
or  in  the  stage-coaches  that  wmre  then  in  their 
infancy.  Travelling  w^as  then  a luxury  for  the 
well-to-do ; and  to  those  who  were  poor  it  was 
a hardship,  accompanied  with  trouble  and  risk. 

Under  the  present  carriage  taxes,  the  hand- 
some dress  coach  pays  no  more  than  the  doctors’ 
brougham  or  the  farmer’s  phaeton,  and  the  tax 
is  heaviest  in  proportion  to  those  who  can  least 
afford  to  pay  it.  Formerly,  the  ostensible  owner 
and  person  who  used  the  carriage  paid  the  tax 
with  his  other  assessed  taxes  on  horses,  men- 


servants,  heraldry,  &c.,  and  only  one  payment 
was  necessary.  However,  a system  has  become 
very  general  with  persons  of  fixed  incomes  of 
hiring  their  carriages  for  a term  of  years  for  an 
annual  payment  (the  coachbuilders  undertaking 
the  repairs).  Under  the  new  regulations  all  the 
coachbuilders  are  held  liable  for  the  taxes  on 
such  carriages,  and  have  to  pay  the  tax  for  them  in 
advance  at  the  commencement  of  each  year, 
collecting  the  duty  as  they  can  from  each  indi- 
vidual hirer,  without  the  rights  or  j)rivileges  of 
the  recognised  collector  of  taxes.  The  hirer  has, 
therefore,  first  to  pay  his  licence  duties  to  the 
government  on  his  horses,  men-servants,  heraldry, 
&c.,  and  then  to  the  coachmaker’s  collector  for 
his  carriage,  making  a double  collection  neces- 
sary. Such  a mode  of  levying  taxes  frequently 
causes  trouble  and  irritation,  while  it  offers  no 
single  advantage  to  the  government. 

Having  thus  glanced  at  the  conditions  under 
which  the  present  carriage  exhibition  has  been 
formed,  its  position  as  regards  foreign  trade,  and 
the  taxation  to  which  the  finished  product  is 
subjected,  it  becomes  necessary  to  examine  the 
collection  more  in  detail. 

The  first  thing  that  strikes  one  is  the  small 
number  of  foreign  carriages.  At  each  of  the 
large  international  exhibitions  held  in  London 
and  Paris,  foreign  carriages  have  been  shown  in 
considerable  numbers.  In  the  present  Exhibition 
there  are  210  British  and  10  foreign,  entirely 
from  France.  When  we  know  the  proportionate 
numbers  at  the  Exhibition  in  Vienna  we  shall 
probably  find  that  the  attraction  there  has  over- 
come that  of  London. 

A peculiarity  of  most  foreign  carriages  is  the 
difference  of  the  track  of  the  front  and  hind 
wheels ; this  is  caused  by  the  continual  striving 
of  foreign  builders  to  shorten  to  the  utmost  the 
distance  between  the  front  and  hind  wheels ; 
they  effect  their  object  partly  by  complicated 
arrangements  of  the  fore  carriage,  aided  by  a 
shortening  of  the  front  axle  several  inches.  In 
England  we  submit  to  a longer  space  between 
the  front  and  hind  wheels  with  these  advantages, 
the  hind  wheels  following  in  the  two  tracks 
marked  or  cut  by  the  front  wheels  have  that 
portion  of  the  road  rolled  for  them,  whereas  in 
the  foreign  plan  each  of  the  front  and  hind 
wheels  has  to  roll  a track  of  its  own,  thereby 
increasing  the  draft  for  the  horses. 

Besides  this,  the  driver  of  an  English  carriage 
can  rely  on  his  hind  wheels  passing  where  his 
front  wheels  have  cleared  ; not  so  the  driver  of 
a foreign  carriage  with  short  front  axles,  for  his 
front  wheels  may  have  passed  without  collision 
or  accident,  but  he  can  hardly  ever  be  sure  of 
his  hind  wheels  being  safe  unless  he  has  a 
tolerably  clear  space  on  each  side. 

Among  the  French  carriages  is  a drag,  or 
four-horse  coach,  for  private  use ; Messrs.  Bel- 
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valette,  of  Boulogne  and  Paris,  have  so  closely 
copied  the  lines  and  style  of  London,  that  at  a 
distance  it  would  be  difficult  to  believe  it  was  a 
foreign  production ; however,  the  reputation  o; 
London  for  such  carriages  is  well  supported  by 
Messrs.  Peters  and  Messrs.  Hooper,  whose  car- 
riages of  this  type  are  already  well  known  to 
persons  who  take  any  interest  in  four-in-hand 
matters.  There  have  of  late  years  been  a variety 
of  improvements  in  details,  in  order  to  meet  the 
wants  and  convenience  of  persons  who  use  such 
carriages,  more  especially  as  to  the  stowing  of 
luncheons,  ladder,  table,  &c.,  but  the  main  fea- 
tures remain  such  as  had  been  proved  most  use- 
ful for  mail  and  stage  coaches  used  regularly  for 
passenger  traffic,  just  before  railways  superseded 
their  use  for  that  purpose. 

The  next  carriages  to  be  noticed  are  the  little 
one  horse  phaetons,  now  become  so  general,  and 
kuown  as  Victoria  and  Vienna  phaetons — the 
former  having  curved  lines,  and  the  latter 
straight  lines  and  sharp  angles.  They  have  come 
into  use  since  18h9,  in  which  year  the  Prince  of 
Wales,  on  his  visit  to  Paris,  had  one  sent  over 
for  the  Princess’s  use.  Though  so  well  known 
and  in  such  general  use  in  Paris,  it  is  currently 
believed  that  the  late  Mr.  David  Davies,  of 
London,  was  the  original  builder  of  such  car- 
riages about  forty  years  ago  ; he  merely  adopted 
the  body  of  the  cabriolet,  furnished  it  with  a 
driving-seat  in  front,  and  mounted  it  on  four 
wheels  instead  of  two ; be  this  as  it  may,  they  had 
been  made  in  England  for  many  years,  but  waited 
a good  introduction ; this  was  effected  by  his 
Eoyal  Highness,  at  a time  when  their  conve- 
nience and  utility  were  at  once  appreciated,  and 
they  have  been  the  means  of  giving  much  em- 
ployment since  he  gave  the  stamp  of  fashion 
that  such  carriages  had  long  waited  for.  Their 
name,  given  by  our  French  neighbours,  savours 
of  the  “ entente  cordiale,”  as  they  woold  hardly 
adopt  the  name  of  our  sovereign  unless  it  found 
favour  among  them,  and  its  use  by  the  Prince 
of  Wales  is  a coincidence  as  to  name  and  nation- 
ality that  is  a fitting  sequel. 

It  may  be  interesting  to  some  persons  to  know 
that  another  cai'riage — the  waggonette — which 
has  enjoyed  great  popularity  for  many  years, 
was  introduced  by  the  late  Prince  Consort,  in 
the  year  1845. 

There  are  two  well-appointed  Victorias  from 
France,  and  several  also  from  London  ; they  are 
not  so  numerous,  however,  as  one  might  expect, 
considering  the  approval  they  command. 

1 he  landaus  shown  number  thirtj^-three, 
and  are  mostly  smaller  and  lighter  than  those 
shown  in  London  in  18^2  and  Paris  in  1867  ; 
with  very  few  exceptions,  they  have  the  im- 
proved heads,  which  fall  in  a single  line,  without 
breaks  on  the  pointed  parts,  as  formerly.  In 
addition  to  this  improvement,  twenty-one  ol 


them  have  the  further  improvement  of  a bal- 
ancing action  to  the  head. 

Notwithstanding  all  the  improvements  made  in 
recent  years  in  these  carriages,  as  regards  light- 
ness, style,  fall  of  head,  there  yet  remained  the 
difficulty  of  raising  the  head  quickly  in  case  of 
rain.  The  first  step  to  obviate  this  was  an 
invention  by  Morgan,  that  was  worked  by  a 
screw  on  the  driver’s  seat  acting  on  a series  of 
cranks,  pinions,  and  levers ; but,  although 
highly  ingenious,  it  was  very  complicated,  and 
liable  to  be  thrown  out  of  action  on  uneven 
ground,  or  by  any  conditions  preventing  its  free 
action.  Another  invention,  by  Martin,  acted 
by  a metallic  rope  passing  over  or  under  a series 
of  wheels  and  levers. 

An  advance  towards  a simpler  method  was 
that  of  Eock,  whose  plan  was  to  raise  the  head 
by  the  action  of  steel  plate  springs  fixed  under 
the  wooden  elbows.  By  this  plan,  a great  deal 
of  the  space  of  the  sitting  room  in  the  cariiage 
was  lost  by  the  thickness  of  the  timber  both  of 
the  pillars  and  doors. 

Other  improvements  by  Morgan,  McKenzie, 
Aldebert,  Coward,  Lenny,  Harrison,  Burt, 
Shanks,  and  Stokes,  consist  in  applying  a spiral 
steel  spring  in  various  ways  behind  the  upright 
pillars;  that  of  Morgan  is  worked  with  concealed 
joints ; the  others  mostly  have  the  ordinary 
outside  joints,  to  keep  the  doorway  square  and 
true  for  the  action  of  the  glasses. 

There  are  now  eleven  patents  for  effecting 
this  object.  ’1  hey  are  mostly  set  in  action  by  a 
joint  of  the  pillow-top,  having  a lever-arm  in 
connection  with  the  spiral  spring.  For  their 
successful  application,  the  bodies  must  be  made 
with  nearly  flat  elbows,  and  the  heads  must  fall 
much  flatter  than  formerly,  otherwise  there  is  a 
possibility  of  the  head  rising  when  in  use. 

It  is  evident  that  the  time  is  approaching 
when  all  landaus  will  be  fitted  with  a balancing 
mechanism  of  some  kind,  as  the  convenience  of 
being  able  to  open  and  close  such  carriages 
quickly  is  beyond  all  doubt. 

It  mav  be  said  that  the  outside  of  an 
omnibus  is  not  the  place  for  ladies.  However 
the  difficulty  of  getting  to  the  outside  seats  is 
such  that  few  ladies  would  formerly  make  the 
trial.  This  difficulty  has  now  been  removed  by 
a simple  arrangement  in  the  omnibus,  for  private 
use,  shown  by  Messrs.  Fuller  and  Simpson,  of 
Leamington,  it  consists  in  making  a trap-door 
opening  in  the  front  of  the  body  and  back  of  the 
boot,  provided  with  convenient  carpeted  steps, 
communicating  with  a large  door.  Though 
reuuiring  a little  care,  to  prevent  a hat  or  bonnet 
being  crushed,  it  is  a very  simple  contrivance. 

Taking  the  carriages  as  a whole,  those  exhi- 
bibitors  seem,  as  usual,  to  have  succeeded 
best  who  have  sent  such  as  they  are  in  the 
habit  of  building,  and  have  had  time  and  op- 
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poTti  nitv  to  render  perfect  and  really  fit  for  use ; 
tber  s ar  ^lonae  rather  glaring  examples  of  the 
cpp^.;^itt  ' ian;  however,  exldbitors  have,  in  such 
an  assemblage  of  carriages,  ojiportunities  of  learn- 
ing their  wealv  points  and  avoiding  them  in  future. 

There  are  this  ytar  a large  number  of  car- 
riage drawings  shown  bj*^  professional  carriage 
draftsmen.  Hatch  and  Cooper  show  a very 
considerable  advance  in  tlie  art,  and,  were 
it  not  for  some  extravagances  and  exaggerations 
of  designs  that  most  carriage-draftsmen  occa- 
sionally run  into,  if  they  are  not  also  coach- 
builders,  would  be  highly  commendable.  But  it 
is  where  designs  for  ^tate  carriages  are  attempted 
that  the  weakness  is  apparent,  botli  as  to  the 
design  and  decoration  It  is  in  this  direction 
that  a careful  study  of  tiie  photographs 
of  old  foreign  state  carriages  will  aid 
the  English  designer  ; tor,  although  the 
constructicm  is  antiquated,  and  no  longer 
suitable,  some  of  the  decorations  have  much 
beauty,  and  are  well  and  skilfully  a[)plied.  It 
is  to  be  lumped  that  these  works  will  be  carefully 
preserved  and  rendered  accessible  alter  the  close 
of  this  Exhibition. 

No  foreign  countries  exhibit  carriage-draw- 
' ings ; a large  number  of  such  coloured  side- 
I views  as  are  shown  are  sent  from  England  to 
■ to  foreign  countries,  as  London  still  sets  the 
i fashion  for  carriages  more  than  any  other  capital, 
f coach- builders  from  being  annually  visited  by 
many  parts  of  the  world. 

It  id  much  to  be  regretted  that  no  carriage- 
drawings  are  sent  from  France,  where  a system 
of  carriage-designing,  little  knowm  at  present  in 
England,  is  being  established,  and  is  exerting 
considerable  influence  on  carriage- building  all 
r over  the  continent  of  Europe. 

English  carriage-drawings  are  mostly  made 
I to  satisfy  the  eye,  and  to  show  to  intending 
purclia.se.rs  the  type  or  style  of  the  carriages 
1 that  a e or  can  be  built,  whereas  the  French 
I plan  aims,  by  accurate,  full-size  era  wings,  or 
f drawings  to  scale,  to  place  every  part  in  its  proper 
I position  and  every  detail  correctly,  so  that  the 
f master  or  workman  may  be  sure  of  the  result 
beiiig  satislactory  when  completed.  The  want  of 
j sucii  training  is  ap|>arent  in  the  designs  now 
shown  for  State  carriages,  not  that  such  vehicles 
are  much  wanted  in  England,  but  they  are  much 
I used  ill  some  foreign  countries,  and  the  demand 
I is  now  almost  entirely  supplied  by  F'rance  and 
the  continent  of  Europe. 

V\  ith  great  reduction  of  the  weight  of  car- 
riages,  there  has  arisen  a rage  for  straight  lines 
^ and  angles,  and,  although  some  builders  Cave 
■ combined  them  with  much  skill,  others  have 
fallen  into  extravagancies  and  absurdities  that 
, carry  their  own  condemnation,  both  as  to  the 
design  ol  the  bodies  and  weakness  of  form  in  the 
iron -work. 


Another  defect,  that  seems  still  on  the  increase, 
is  that  of  so  cutting  and  shaping  aw'ay  the  wood- 
work of  the  unaer-carriage  that  there  is  no 
strength  left,  and  this  deficiency  is  made  up  in 
a complicated  set  of  iron  plates  and  stays  that 
would  allow  the  wood  itself  to  break  on  the  first 
real  trial  of  strength — when  some  deep  rut  or  pro- 
jecting stone  has  to  be  passed  over.  In  fact, 
such  work  is  made  more  to  please  the  eye  than 
for  real  service  on  the  road. 

Two  carriages  are  shown  by  Messrs.  Laurie  and 
Marner  of  London, and  one  by  Messrs.  MeiN  aught 
and  Smith,  of  W<  rcester,  in  which  Sir  J.  Whit- 
worth’s steel  is  used  instead  of  iron.  Although 
the  metal  is,  in  a high  degree  pure  and 
dense,  its  use  is  at  present  experimental  for  car- 
riages, and  time  is  required  to  ascertain  if  it 
fulfils  in  all  respects  the  conditions  necessary 
for  such  work. 

The  present  Exhibition  shows  a tendency 
towards  still  further  reducing  the  weight  of  car- 
riages. It  is  probable  that  this  will  be  checked 
as  tramways  become  more  generally  used  in 
towns  and  cities.  It  is  frequently  difficult,  when 
private  carriages  get  on  the  line  of  trams,  to  get 
them  off,  and  this  difficulty  is  much  increased 
with  light  carriages,  by  reason  of  the  wheels 
falling  into  the  iron  grooves  ; and  it  often 
happens  that  either  the  wheels  and  under- 
carriage become  seriously  strained  in  freeing 
tjiemselves,  and  tins  will  cause  the  cost  of 
repairing  such  carriages  to  become  gradually 
more  expensive,  and  produce  increasing  annoyance 
and  inconvenience  to  their  owmers. 

The  accessory  or  supplementary  trades  con- 
nected with  the  manufacture  of  carriages  are 
better  represented  than  at  any  former  carriage 
exhibition,  notwithstanding  many  important 
omissions.  Among  those  unrepresented  are 
axles,  springs,  cloth,  morocco,  leather,  colours, 
&c. 

American  hickory  wheels  are  shown  by  Mr. 
James,  the  Newhaven  Wheel  Company,  U.S.A. ; 
those  of  Mr.  McKinlay,  St.  Catharine’s,  Untario, 
Canada,  have  not  yet  arrived. 

I hey  are  excellent  examples  of  accurate  work- 
manship, such  as  has  not  yet  been  attained  in  this 
country,  for  the  want  of  the  such  appliances  as 
are  in  ordinary  use  in  America. 

Mr.  Ilopton,  of  London,  shows  a well-made 
London  wheel. 

( f late  years  a considerable  trade  has  sprung 
up  in  the  importation  to  this  country  of  light 
American  wheels ; the  freight  of  made-up 
wheels,  however,  adding  much  to  the  cost, 
has  induced  the  manufacturers  there  to 
send  over  prepared  spokes,  turned  and  morticed 
stocks,  and  bent  rims,  thus  effecting  a con- 
siderable saving  in  freight  on  finished  wheels  or 
timber  in  its  rough  state.  It  is  probable  that 
the  waste  wood  serves  to  raise  steam  for  the 
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macliinery  that  prepares  the  finished  article, 
and  thus  helps  to  pay  for  its  conversion. 

In  carriage  laces  and  silks  the  French  and 
Germans  have  been  gradually  advancing  in 
quality  beyond  the  English ; the  French  and 
German  war  having  for  a time  stopped  the 
regxilar  supply,  induced  Messrs.  Fry,  of  Dublin, 
to  endeavour  to  equal  the  foreign  products ; this 
they  have  attained  with  considerable  success, 
and  the  results  of  their  enterprise  are  showm  in 
the  south-east  carriage  gallery.  The  adoption 
of  improved  machinery  has  enabled  them  to  do 
with  great  facility  that  wdxich  was  most  difficult 
and  tedious  in  the  old  looms. 

On  some  of  the  carriage  panels  wdll  he  found 
some  w’ell-executed  heraldry.  This  is  an  art 
wdiich  had  fallen  into  mnch  neglect,  hnt  a 
revival  has  taken  place  latterly.  'ihe  mono- 
gram has  taken  the  place  of  the  wddow’s  formal 
but  orthodox  heraldic  lozenge  ; besides  being 
much  used  in  making  an  effective  group  with  the 
coronet  or  crest  of  noblemen  and  gentlemen. 
Several  novelties,  in  the  manner  of  arranging 
these  matters,  are  shown  on  carriages  in  the 
Exhibition. 

It  w'as  rumoured  that  the  Cloth wmrkers’ Com- 
pany of  London  had  intended  offering  medals 
for  carriage  cloths,  to  be  shown  in  the  Carriage 
Exhibition  of  London  ; brxt  delays  intervened,  and 
there  is  no  special  separate  show  of  cloths  for  the 
purpose. 

It  is  hoped  that  the  valuable  medals  the  Com- 
pany offer  for  competition  at  the  Vienna  Exhi- 
bition this  year,  will  he  of  advantage  to  British 
manufacturers,  as  foreign  nations  have  recently 
been  making  great  strides  in  the  manufacture  of 
cloth.  It  is,  besides,  an  excellent  support  to 
other  Companies  that  are  endeavouring,  with 
great  hindrances  and  impediments,  to  bring 
their  funds  into  use  for  the  advantage  of  the 
manufactures  they  were  specially  formed  to  fos- 
ter, uphold,  and  improve. 

There  is  a small  contribution  of  carriage 
glasses,  from  the  eminent  firm  of  Chance,  of 
Birmingham.  Although  the  consumption  of 
plate  glass  for  carriages  is  not  so  large  as  for 
buildings,  mirrors,  &c.,  there  is  still  a consider- 
able demand  to  be  supplied ; and  its  proper 
manufacture  has,  of  late  years,  been  neglected. 
The  glass  now  ixsually  supplied  is  too  thin,  and 
has  a tendency  to  cause  vibration  and  rattle ; 
if  very  thick  it  becomes  too  heavy  for  a lady  to 
lift  when  in  a carriage  ; it  is,  besides,  wanting  in 
purity  and  wdiiteness,  not  being  so  good  in  colour 
as  French  glass,  and,  being  soft,  it  has  a ten- 
dency to  become  scratched  in  such  service  as 
carriages  must  undergo. 

Among  the  late  foreign  arrivals  is  a case  of 
carvings  by  M.  Boire,  of  Paris.  Although  they 
evinced  much  skill  in  designs  and  manipulation, 
but  few  of  the  specimens  are  suited  for  carriage 


finish  or  decoration,  being  too  intricate  and 
delicate  for  such  rough  usage  as  even  dress 
carriages  must  be  fitted  to  endure.  However, 
they  show  a much  greater  facility  for  design  than 
is  usual  among  English  coach-carvers,  and  are 
well  worthy  of  notice.  The  carved  fittings  for 
interiors  of  carriages  are  prettily  executed,  and 
are  better  adapted  for  the  end  in  view  than  the 
carvings  prepared  for  the  external  parts. 

Some  cases  of  metal  chasing  f r carriages  are 
shown  by  Mr.  Boyden  and  Mr.  Hughes. 

It  is  to  be  regretted  that  no  specimens  of 
French  metal  chasing  are  shown  in  this  depart- 
ment, as  the  art  has  attained  a high  degree  of 
perfection  iir  Paris,  and  enables  the  coach 
builders  of  that  capital  to  execute  orders  for 
dress,  and  state  carriages  for  Egypt,  Turkey, 
South  America,  ftiexico,  and  other  countries, 
with  comparative  ease.  There  is  an  amount  of 
intelligence,  capacity,  and  enterprise  for  such 
work  among  our  French  friends,  that  seems 
wanting  in  Imndon ; or,  if  it  exists,  it  is 
singularly  backw^ard  in  rendering  itself  available. 

The  beautiful  invention  of  ftlessrs.  Cristofle, 
of  Paris,  whereby  artistic  models  are  reproduced 
in  metal,  at  a moderate  cost,  is  singularly  appli- 
cable to  such  wmrk.  A thin  hollow  de[.)Osit  of 
co))per  is  made  ; this  is  partially  filled  with 
brass  in  a fluid  state,  and  when  cool  the  object 
is  as  strong,  and,  at  the  same  time,  as  chaste  and 
delicate  as  the  original  model.  An  electro- 
deposit of  silver  or  gold  renders  the  object  fit 
for  the  decoration  of  such  highly  decorated 
carriages  as  many  orientals  will  only  buy 
or  use. 

Mr.  G.  E.  Holmes  shows  an  interesting  col- 
lection of  the  various  woods  used  in  the  manu- 
facture of  carriages  in  England ; it  would  be 
interesting  to  bring  together  similar  collections 
of  the  woods  used  in  other  countries  for  the  same 
purpose. 

Mr.  0.  Holmes  shows  leather  and  other  work 
used  in  carriage-building,  machine  sewn.  There 
have  been  difficulties  in  the  application  of  sewing 
machines  to  such  puirposes,  and  the  present 
examples  show  that  they  are  in  a fair  way  of 
being  overcome.  The  same  exhibitor  shows 
piortions  of  carriages,  in  wood  and  iron,  partially 
prej)ared  by  machinery;  the  latter  may  give 
ttseful  hints  to  coachsmiths  and  ironmongers 
who  prepare  large  quantities  of  such  articles 
for  coachbuilders’  use,  and  might  enable  them 
to  reduce  the  cost  of  production,  notwithstanding 
the  increased  cost  of  iron  and  fuel. 

For  many  years  the  late  firm  of  Raworth  pro- 
duced in  (Sheffield  large  quantities  of  excellent 
carriage-axles  forged  hy  machinery  ; and  it  is 
surprising  that  the  ptrocess  has  not  been  more 
generally  adopted,  as  experience  had  long  since 
proved  how  sound  and  good  the  forgings  by  such 
means  can  be  made. 
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A new  and  inexpensive  process  of  coating 
steel  and  iron  goods  with  nickel  has  no  repre- 
sentative in  the  Exhibition.  Polished  pole- 
hooks,  chains,  driving-bar-ends,  bits,  stirrups, 
spurs,  &c.,  when  treated  by  this  process,  can  be 
kept  clean  and  in  good  condition  with  one-tenth 
of  the  labour  necessary  when  such  articles  are 
used  as  at  present,  when  a very  short  exposure 
to  water  or  damp  air  produces  oxidation. 

A good  collection  of  carriage-lamps  is  shown 
bj'  Mr.  Moore.  There  has  been  much  change 
in  form  of  late  years,  and  large,  strong,  well- 
made  lamps  are  required  for  the  four-horse 
coaches  so  much  used  by  country  gentlemen  ; 
they  are  fitted  with  argand  burners,  requiring 
great  care  in  manufacture,  powerful,  well-ad- 
justed reflectors,  and,  from  the  great  heat  of  the 
flame,  require  special  precautions  to  prevent  the 
top  of  the  lamp  being  fused  Avheu  in  use. 

Mr.  Wallis  shows  a model  of  an  omnibus  with 
improved  ventilating  roof.  On  this  plan,  with 
some  modifications,  all  the  best  London  omni- 
buses are  now  built ; and  the  public  owe  a debt 
of  gratitude  to  the  inventor  for  showing  how 
fresh  air  can  be  introduced  into  such  carriages 
Avithout  producing  unnecessary  drafts. 

Mr.  Boswell  shows  a model  of  an  omnibus! 
hung  on  two  very  high  central  wheels,  supple- 
mented by  four  smaller  Avheels  at  the  corners,  j 
the  axles  of  which,  being  connected  by  cross 
chains,  lock  the  four  end  Avheels  simultaneously, 
and  enable  the  vehicle  to  turn  on  little  more 
I than  the  ground  it  covers. 

! Among  the  small  Amhicles  in  the  east  arcade 
are  invalid  chairs,  by  Ward  and  Alderman ; 
i perambulators  by  Ward  and  Johnson;  and  some 
very  light  bicycles  by  Keen,  and  Smith  and 
Stanley. 

Mr.  W.  Cook  shoAvs  a carriage-Avheel  with  steel 
: tension  rods  and  elastic  tyre,  said  to  have  been 

iused  three  months  on  a physician’s  brougham  ; 
j!  it  shoAA's  little  sign  of  Avear,  and  if  it  fulfils  all 
j|  the  conditions  of  a good  Avooden  wheel,  and  is 
J also  noiseless  and  elastic,  it  will  solve  a difficult 
problem. 

There  are  5 carriages  from  Scotland,  and  2 
from  Ireland. 

A glance  at  the  table  of  statistics  shoAvs  that 
there  are  in  the  present  Exhibition,  185  private 
carriages,  Ifi  public  carriages,  8 old  carriages 
on  loan,  and  1 1 Avagons  and  carts,  making  a 
total  of  220  vehicles.  Of  the  private  carriages, 

- 10  are  foreign,  all  being  from  Paris;  8t  from 
London,  and  91  from  the  provinces  ; the  exhi- 
bitors of  such  carriages  being  4 foreign,  46 
London,  and  48  provincial — total,  98. 

Of  the  drags,  2 are  of  London,  and  1 of  Paris. 

I Of  the  landaus,  20  are  of  London,  12  from  the 
I provinces,  and  1 from  Paris. 

Of  the  broughams,  27  are  of  London,  1 6 from 
I the  provinces,  and  2 from  Paris. 


Of  the  Victoria  |ihaetons,  13  are  of  London^ 
18  from  the  I'rovinces.  and  1 from  Paris. 

Of  the  other  phaetons,  13  are  of  London,  18 
from  the  provinces,  and  1 from  Paris, 

Of  Avagonettes,  2 are  of  London,  9 from  the- 
provinces. 

Of  dog-carts,  1 is  of  London,  and  23  from  the 
provinces. 

Of  public  carriages,  7 are  of  London,  and  3 
provincial. 

Of  the  33  landaus  shoAvn,  21  are  fitted  Avith 
balanced  beads,  on  vai  ious  ingenious  plans,  and 
of  varying  degrees  of  merit,  most  of  them 
patented. 

Of  the  9 carriages  hung  on  C-springs  Avith 
iron  perch,  5 are  of  London,  2 provincial,  and  2 
from  Paris. 

London,  like  most  other  capital  cities,  is  the 
princi[)al  seat  of  the  carriage  manufacture  of  the- 
country  it  is  in  ; and  on  the  present  occasion, 
partly  on  account  of  the  Exhibition  being  con- 
veniently placed  fi>r  it.-H  manufactures,  and  jiaTtly 
to  keej)  its  productions  before  the  public,  is  well 
represented ; indeed  it  contributes  nearly  as  many 
carriages  as  come  from  all  other  places  jointly, 
and  ne.-rly  all  the  most  celebrated  birilders  send, 
specimens  of  tbeir  manufacture.  The  provinces 
are  also  well  represented  by  nearly  all  the  best- 
known  builders.  ’I'he  carriages  of  France  are 
few  in  number,  and  altbougli  there  are  contriltu- 
! tions  from  the  liouse  of  Belvallette  Freres,  that 
has  won  so  many  medals  at  Industrial  I'xhdu- 
tions,  in  contrast  with  the  best  London  carriages 
there  is  still  a Avide  interval. 

Nearly  all  the  contributions  show  change, 
but  not  all  in  the  best  direction ; many  of 
the  provincial  carriages  shoAV  points  of  great 
excellence,  adapting  them  to  country  work  and 
conveniences  as  n-gards  easy  draft,  facility  of 
access  and  cajiacity  without  great  weight. 

Reverting,  however,  to  the  London  carriages, 
it  may  be  safely  said  that  the  best  of  them  will 
safely  bear  comparison  Avith  and  surpass  those 
from  anv  other  place  in  the  AAmrld,  whether  as 
regards  style,  design,  general  arrangement,  dura* 
bility,  or  high  finish.  There  is  a di.stingne  look 
about  them,  that  is  only  aj)proached  by  some  of 
the  best  Paris  ones,  and  in  those  cases  only 
where  the  London  models  have  been  most  closely 
copied. 

'I'o  the  Society  of  ^ rts  is  due  the  credit  of 
collecting  the  cabs  now  exhibited  in  com|>etition 
for  the  money  prizes  offered  by  the  Society. 
Under  the  present  system  peo}»le  ride  in  cabs  as 
cheaply  as  can  reasonably  be  expected,  but  the 
tAociety  seems  to  aim  at  a better  service,  not  only 
in  consideration  ol  reduced  taxation,  but  to  meet 
public  requirements. 

The  cabs  now  in  use.  whether  on  two  or  fom* 
wheels,  do  good  service ; the  former  in  taking 
people  rapidly  from  jvlace  to  place,  and  the  latter 
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in  carrying  tire  utmost  number  of  passengers, 
•witli  luggage,  to  or  from  railway  stations,  with  a 
single  horse.  But  as  for  a little  enjoyment  in 
leisure  hours,  no  provision  is  at  present  con- 
veniently available  for  those  of  moderate  means 
who  cannot  afford  to  keep  their  own  carriages. 
Every  one  does  not  want  to  he  constantly  whisked 
about  in  a vehicle  that  is  inaccessible  to  most 
people  beyond  middle  age,  or  to  have  their  teeth 
shaken  out  in  the  cramped  and  unsightly  and  un- 
comfortable four-wheeler.  Some  comfortable  and 
appropriate  carriages,  readily  available,  even  at 
a slightly  increased  rate  of  charge,  would  be  a 
great  convenience  to  many  residents,  as  well 
as  to  strangers. 

A great  change  has  been  accomplished  in  the 
other  class  of  public  vehicles  plying  for  hire  in 
London.  Most  omnibuses  have  improved 
roofs,  by  which  a current  of  fresh  air 
circulates  in  the  vehicles,  rendering  them  not 
only  more  wholesome,  but  available  to  persons 
who  formerly  were  unable  to  use  them  on  account 
of  the  foul  air  certain  to  accumulate  in  such 
vehicles  when  carrying  passengers. 

A new  feature  in  locomotion  is  the  equipment 
of  four-horse  coaches,  now  leaving  London  daily. 
These  have  mostly  been  put  on  the  road  by 
various  noblemen  and  gentlemen  who  have,  as  a 
general  rule,  not  looked  upon  the  enterprise  in  a 
commercial  light,  or  as  a source  of  profit. 

It  is  very  desirable  to  encourage  the  visits  of 
the  most  intelligent  artisans  to  such  periodical 
Exhibitions  as  are  now  being  beld  annually. 
Without  previous  arrangements,  it  is  but  too 
easy  for  them  to  dissipate  their  attention,  and 
learn  very  little.  In  order  to  obviate  this,  and 
to  render  their  visits  not  only  interesting,  but  of 
real  service  to  them  in  their  daily  occupations,  it 
has  been  found  that  if  a few  experts  in  a trade 
make  themselves  thoroughly  acquainted  with  the 
contents  of  their  department  as  to  new  inventions, 
improved  processes,  highly  skilled  workman- 
ship, new  materials,  &c.,  they  are  in  a posi- 
tion to  point  out  to  strangers  and  workmen  who 
have  not  had  the  time  or  opportunity  to  study 
the  class  as  a whole,  the  objects  most  worthy  of 
notice.  Her  Majesty’s  Commissioners  have 
taken  steps  to  afibrd  this  aid  in  the  Carriage 
Department,  by  naming  an  expert  who  is  willing 
to  offer  his  services  where  they  may  be  required. 


APPENDIX. 
Public  Carbiages. 


Private  Carriages. 


French. 

London. 

1 Provincial. 

Total. 

Hansom  cabs  

4 

7 

11 

Four-wheel  cabs 

•• 

3 

2 

5 

7 

9 

16 

French. 

London. 

Provincial. 

Total. 

Coaches  

1 

1 

Drags  

1 

2 

3 

Barouches 

6 

6 

12 

Landaus  

1 

20 

12 

33 

Landaulettes  

3 

3 

Broughams  

2 

27 

16 

45 

Victorias  

4 

8 

2 

14 

Phaetons  

1 

13 

18 

32 

Omnibuses  

2 

2 

Waggonettes  

2 

9 

11 

Breaks  

1 

1 

Gigs  

2 

2 

Dog-carts 

i 

23 

24 

Hansom  cabs  

1 

1 

2 

10 

84 

91 

185 

G Spring  Carriages  (included  among  Private  j 
Carriages). 


^ 

a 

o 

"w 

d 

<S> 

a 

> 

o 

1 

J 

£ 

Barouches 

2 

2 

Landaus  

2 

1 

3 

Broughams  

i 

1 

1 

3-- 

Coach  

1 

I'ltJ 

Tiffl 

2 

5 

2 

9 '3 

Old  Loan 

Cabriages. 

4] 

• 

.a 

O 

a 

4> 

d 

o 

'O 

d 

d 

> 

o 

3 ‘n 

2 

(U 

State  coaches  

4 

Neapolitan  carriole 

1 J 

Chariot  

1 

1 ft 

Flemish  carriage  

I'lP 

Barouche  

(1  l^'rom  Australia) 

1 

— 

— 

— 

s;; 

Waggons  and  cart 

— 

5 

6 

11*' 

Gross  tctal. 


220 


Summary. 

Total  number  of  Private  carriages  . . 
„ „ Public  ,, 

,,  ,,  Old  loan  „ 


185 

16 

8 


Total  209 

Waggons  and  carts  11 


220 


% 


Total 


98 


Gross  total 

No  public  omnibus  ; 1 brougham  and  1 landau  from 
Ireland;  1 gig,  2 dog-carts,  and  1 park  phaetonfrom 
Scotland. 

Exhibitors. 

London 46 

Provinces  48 

France 4 


' I 
i t 
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Total  Value  of  Carriages  Impoeteu  and  Exported 

INTO  AND  FROM  VARIOUS  COUNTRIES. 


COUNTRIES. 

Years. 

IMPORTS. 

For  Home 
Consumption. 

EXPORTS. 
Domestic  Pro- 
duce. 

FRANCE.  \ 

Carriages  | 

BELGTUaM.  ( 

Carriage's,  carts,  and  wag- 1 
gons,  Hiid  parts  thereof  * 

HOLLAND.  ( 

Carriages  | 

SPAIN.  j 

Carriages  (exclusive  ofs 
carts  and  waggons) t 

AUSTRIA.  1 

Carriages  (exclusive  of  < 
carts  and  waggous) ( 

UNITED  STATES.  ( 

Carriages  ) 

UNITED  KINGDOM.  ( 

Carriages  of  all  sorts,  px-  ] 
cept  railway  carriages...  ( 

1869 

1870 

1871 

1869 

1870 

1871 

1869 

1870 

1871 
1866 
1H67 
1868 
1868 

1869 

1870 

1869 

1870 

1871 
1868 

1869 

1870 

£ 

10,418 
10,00.3 
40,646 
6,277 
4,889 
6,365 
10.373 
13,119 
10,404 
10,200 
16,100 
10,900 
1,930 <• 
2,450 
2,700 
Not 

distinguished 

£ 

139,327 
76,324 
100,1.53 
26,685 
46,112 
54  985 
8,8 18 
5,542 
8,314 
) Not 

( distinguished. 

91.7,30* 
100,770 
150,240 
I 83,191 

92,694 
( 57,273 

53,605 
59,228 
67,657 

* The  figures  tor  Austria  are  for  the  total  imports  and  exports. 


I Eeport  op  THE  Judges  of  the  Coachmakbrs’  Com- 

IPANY  on  the  Drawings  sent  in  Competition  for 
their  Prize  Medals  and  Certificates.* 

The  judges  appointed  hy  the  court  of  the  worshipfuj, 
Company  of  Coachuiakers  and  Coaehharness  Makers  o* 
London,  to  examine  the  drawings  of  carriages  and  parC 
of  carriages  sent  in  competition  the  medals,  money 
prizes,  and  certificates,  &c.,  &c.,  offered  by  the  Comjiany, 
have  to  report  as  follows : — 

The  drawings  sent  in  were  far  more  numerous  than 
last  year,  there  being  27  competit'  rs  and  62  drawings. 

Some  of  the  competitors  were  i xcluded,  by  reason  of 
their  drawings  not  being  made  in  accordance  with  the 
conditions  published  by  the  Companj'. 

However,  most  of  them  seem  to  have  fairly  understood 
what  was  required  by  the  Company,  and  it  is  hoped  that 
by  taking  advantage  of  the  means  of  exhibiting  the  best 
drawings  at  the  Carriage  Exhibition,  held  this  year  at 
South  Kensington,  the  prizes  offered  annually  by  the 
Company  will  become  better  known  and  more  keenly 
competed  for,  and  each  year  show  a higher  average  of 
skill  in  drawing. 

In  considering  the  drawings  sent  in,  there  seems  to 
be  a very  general  want  of  knowledge  in  free-hand  draw- 
ing. as  a preliminary  training  before  special  carriage 
drawing;  the  consequence  is  a poorness  of  design,  that 
better  training  wouLl  prevent. 

There  is  also  an  evident  want  of  general  knowledge  of 
carriage  construction  as  a whole  among  the  competitors. 
Each  competitor  seemed  to  have  a fair  knowledge  of 
his  own  department,  but  when  he  tried  to  combine  the 
work  of  other  departments  with  his  own,  the  result  in 
many  cases  is  unsatisfactory.  A good  training  in  the 
technology  of  carriage  building,  as  proposed  by  the 
Society  of  Arts,  will  tend  greatly  to  strengthen  future 
- competitors  in  the  means  of  producing  satisfactory 
results. 

The  judges  have  not  considered  the  work  of  any  com- 
petitor of  siiffieient  merit  to  justify  them  in  recommend- 
ing the  court  to  confer  the  freedom  of  the  Company  this 
( year-  They,  however,  recommend  that,  considering  the 
,1  great  increase  of  competitors,  the  company  should  in- 
crease the  number  of  medals  and  money  prizes  to  he 
awarded  in  future  years  h}'  the  judges,  and  continue  to 
offer  the  freedom  to  such  candidate  as  shows  a high 


'degree  of  merit,  especially  as  the  freedom  seems  to  be 
considered  a distinction  eagerly  sought  after. 

After  a careful  examination  of  the  drawings  sent  in. 
for  competition,  the  judges  award  as  follows,  viz.  : — 

1st  Prize  (the  Company’s  silver  medal,  £.3,  and  cer- 
tificate) to  Mr.  George  Fleming  Budd  (the  winner  of  the 
first  prize  last  year),  coachbody  maker,  of  No.  3,  Cum- 
berland-street.  Tythinsr,  Worcester,  for  a set  of  three 
drawings,  as  follows : — 1st.  An  elliptic  spring  barouche, 
with  working  section.  2nd.  A “C”  and  underspring 
hrough  I m,  with  working  sections.  And  3rd.  An.elliptic 
spring  landau,  with  working  sections. 

2nd  prize  (the  Company’s  silver  medal,  £2,  and  cer- 
tificate) to  Mr.  James  Brown,  foreman,  18,  Kingsmead- 
street,  Bath,  lor  a set  of  two  drawings,  as  follows  : — 1st. 
A mechanical  drawing  of  a landau,  to  open  and  shut 
from  the  driver’s  seat,  with  sections  thereof ; and  2nd. 
A design  for  a T cart. 

3rd  prize  (the  Company’s  bronze  medal  and  certificate, 
with  £1  added  by  the  right  worshipful  the  master)  to 
Mr.  Geoyge  Edward  Holmes,  foreman,  London-road, 
Derby,  for  a drawing  of  an  elliptic  spring  barouche, 
showing  the  front  side  and  hack  elevations,  with  working 
sections,  and  two  views  of  a self-acting  folding  step. 

In  addition  to  the  aliove  prizes,  the  judges  award  the 
certificate  of  the  company  to  each  of  the  following,  viz.  : 
— To  Mr.  Benjamin  Laws,  foreman,  413,  Liverpool-road, 
Islington,  for  four  drawings,  viz. : — 1st.  An  imperial 
phffiton,  showing  front,  back,  and  side  views.  2nd.  A 
single  brougham,  showing  the  same  views.  3rd.  A“C” 
and  nnderspring  barouche,  with  like  views,  and  under- 
carriage ; an<l  4th.  Drawings  of  springs  and  axles. 

To  Mr.  John  P.  Lake,  foreman,  1,  Philip- street, 
Westminster,  for  the  drawing  of  a dress  coach,  with 
working  sections. 

Herbert  M.  Holmes,  Master. 

Jno.  Holland,  Upper  Warden. 

Gf.orge  N.  Hooper,  Renter  Warden. 

Jos.  Peters,  Past  Master. 

W.  T.  Thorn,  Past  Master. 

Jno.  F.  Woodall,  Past  Master. 


Description  op  Her  Majesty’s  State  Coach. 

Finished  in  the  year  1761,  the  most  superb  carriage 
ever  built,  designed  by  Sir  William  Chambers,  and 
executed  under  his  directions.  The  paintings  executed 
hy  C'priani. 

The  front  panel,  Britannia  seated  on  a throne,  holding 
in  her  hand  a staff  of  Liberty,  attended  by  lleligion. 
Justice,  Wisdom,  Valour,  Fortitude,  Commerce,  Plenty, 
and  Victor}',  presenting  her  with  a gai'land  of  laurel ; 
in  the  back-ground,  a view  of  St.  Paul’s  and  the  river 
Thames. 

The  right  door,  Industry  and  Ingenuity,  giving  a 
cornucopia  to  the  Genius  of  England. 

The  panels  on  each  side  of  right  door.  History,  re- 
cording the  reports  of  Fame  and  Peace,  binning  the 
implements  of  war. 

'i'he  back  panel,  Neptune  and  Amphitrite  issuing 
from  their  palace  in  a triumphant  car,  drawn  by  sea 
horses,  attended  hy  the  Winds,  Rivers,  Tritons,  Naiads, 
&c.,  bringing  the  tribute  of  the  world  to  the  Biitish 
shore. 

Unper  part  of  hack  panel  is  the  royal  arms,  beautifully 
ornamented  with  the  Order  of  St.  George,  the  rose, 
shamrock,  and  thistle  entwined. 

The  left  door.  Mars,  Minerva,  and  Mercury,  sup- 
porting the  imperial  crown  of  Great  Britain. 

The  panels  on  each  side  of  left  door,  the  Liberal  Arts 
and  Science  protected. 

The  front  and  four  quarter-panels  over  the  paintings 
are  plate  glass. 

The  whole  of  the  carriage  and  body  is  richly  orna- 
mented with  laurel  and  carved  work,  beautifully  gilt. 
The  length,  24  feet ; width,  8 feet  3 inches ; height, 


» Referred  to  at  page  706. 
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fept ; length  of  pole,  12  feet  4 inches;  weight,  4 tons. 
The  carriage  and  body  of  the  coach  is  composed  as 
follows: — Of  four  large  Tritons,  who  support  the  body 
by  four  braces,  covered  with  red  morocco  leather,  and 
ornamented  with  gilt  buckles.  The  two  figures  placed 
in  front  of  the  carriage  bear  the  driver,  and  are  repre- 
sented in  the  action  of  drawing  by  cables  extending 
round  their  shoulders,  and  the  cranes  and  sounding 
shells  to  announce  the  approach  of  the  monarch  of  the 
Ocean ; and  those  at  the  back  carry  the  imperial  fasces, 
topped  with  tridents.  The  driver’s  foot-board  is  a large 
scallop  shell,  ornamented  with  bunches  of  reeds  and 
other  marine  plants.  The  pole  represents  a bundle  of 
hances  ; the  splinter  bar  is  composed  of  a rich  moulding, 
issuing  from  beneath  a voluted  shell,  and  each  end 
terminating  in  the  head  of  a dolphin;  and  the  wheels 
are  imitated  from  those  of  the  ancient  triumphal  chariot. 
The  body  of  the  coach  is  composed  of  eight  palm  trees, 
which,  branching  out  at  the  top,  sustain  the  roof ; and 
four  angular  trees  are  loaded  with  trophies  allusive  to 
the  victories  obtained  by  Great  Britain,  during  the  late 
glorious  war,  supported  by  four  lion’s  heads.  On  the 
centre  of  the  roof  stand  three  boys,  representing  the 
genii  of  England,  Scotland,  and  Ireland,  supporting  the 
imperial  crown  of  Great  Britain,  and  holding  in  their 
hands  the  sceptre,  sword  of  State,  and  ensigns  of 
knighthood ; their  bodies  are  adorned  with  festoons  of 
laurel,  which  fall  from  thence  towards  the  four  corners. 

The  inside  of  the  body  is  lined  with  ri<  h scarlet  em- 
bossed velvet,  superVdy  laced  and  embroidered  with 
gold,  as  follows.  In  the  centre  of  the  roof  is  the  star, 
encircled  by  the  collar  of  the  Order  of  the  Garter,  and 
surmounted  by  the  imperial  crown  of  Great  Britain  ; 
pendant,  the  George  and  dragon  ; in  the  corners,  the 
rose,  shamrock,  and  thistle  entwined.  The  hind  lounge 
is  ornamented  with  the  bailge  of  the  Order  of  St. 
Michael  and  St.  George  : and  on  the  front  the  badge 
of  the  Guelph  and  Bath,  ornamented  with  the  rose, 
shamrock,  and  thistle.  The  hind  seat-fall  has  the  badge 
of  St.  Andrew,  and  on  the  front  the  bulge  of  St.  Patrick, 
adorned  with  the  rose,  shamrock,  thistle,  and  oak  leaf. 
The  hammer-cloth,  of  the  same  costly  materials.  'Phe 
h.irncss,  for  eight  horses,  is  made  of  red  morocco  leather, 
and  decorated  with  blue  ribbons,  the  Royal  arms,  and 
other  ornaments,  richly  gilt ; and  it  is  used  when  Her 
Majesty  goes  in  state,  drawn  by  eight  cream-coloured 
horses,  and  is  kept  in  the  Royal  Mews,  Pimlico. 


The  Lord  Mayor’s  State  Coach. 

This  coach  was  built  in  the  year  17-i7.  An  enti'v  in 
the  British  Chronic'e  of  Wednesday,  the  9th  November, 
1757,  states  that  Sm  Charles  Asgil,  Knt.,  attended  by 
the  aldermen,  sherift's,  and  other  officers  of  the  City,  went 
in  the  new  state  coach,  drawn  bv  “'six  fine  roan  horsf^s, 
to  the  Three  Cranes,  and  beingattended  by  several  of  the 
companies’  barges,  went  from  thence  to  Westminster, 
where  he  was  sworn  into  the  high  office  of  Lord  Mayor 
of  this  City,  before  the  barons  of  the  Ex(dicquer,  &c.” 
it  would  appear  probable,  tbendbre,  that  this  was  the 
first  occasion  of  its  public  use  by  the  Lord  Mayor. 

In  1777  extensive  repairs  and  adornments  were  made 
to  the  coach  by  a Mr.  Jacob. 

On  the  27th  September,  1778,  a rep  irt  was  presente<l 
to  the  Court  of  Common  Coiim  il,  in  which  it  is  stated, 
“That  the  present  state  co  ich  was  built  in  1757,  by 
subscription  of  £60  each  from  the  several  aldermen  then 
■iimler  the  chair,  .and  the  alderm  n entered  into  an  agree- 
ment that  every  gentleman  thereafter  elected  alderman 
ehould  on  his  admission  subscribe  £60  towards  the  ex- 
pen.se  of  building  the  coach,  ami  when  eleoted  mayor 
£100,  which  .£100  wa.s  to  he  allowed  him  for  ornamenting 
and  beautifying  the  same.’’ 

At  the  same  time  the  then  proprietors  of  the  coach, 
having  rclimpiished  their  rights  therein  to  the  Corpora- 
tion, the  Common  Council  directed  that  measures  should 


be  taken  for  its  due  preservation,  and  it  has  since  that 
time  been  kept  in  repair  by  the  General  Purposes  Com- 
mittee. 

By  whom  the  coach  was  built  or  the  carvings  executed 
cannot  now  with  any  certainty  be  ascertained.  The 
panels  are  said  by  some  to  have  been  painted  by  Cipriani, 
and  the  heraldic  devices  have  been  attributed  to  Catton, 
one  of  the  foundation  members  of  the  Royal  Academy, 
who  was  also  coach-painter  to  King  George  Ifl.  The 
statement  of  Smith,  in  “ NoUekens  and  his  Times.”  that 
after  the  present  royal  state  coach  was  built,  in  1762,  the 
old  one  was  purchased  by  the  City  of  London,  and  the 
panels  repainted  by  Dance,  appears  from  the  entries 
before  given  to  be  without  foundation. 

The  under-carriage,  which  is  rirhly  carved  and  gilt, 
has  in  front  a pair  of  m.arine  figures  supporting  the  seat 
of  the  driver,  in  front  of  which  projects  a large  scallop  ^ 
shell,  forming  the  footboard.  | 

Above  the  liind  nxletroe  is  an  open  gilt  framework,  to  I 
which  the  braces  supporting  the  coach  are  attached  ; the  | 
ends  of  the  framework  are  ornamented  with  two  griffins,  j 
and  in  the  centre  is  the  shield  of  the  City  arms,  supported 
by  figures  of  Commerce  and  Plenty. 

The  perch,  which  is  painted  Indian  red  and  picked  out 
with  gold,  is  donhlo,  and  terminates  in  dolphins’  heads. 

The  four  wheels,  which  resemble  those  of  ancient 
triumphal  chariots,  are  carved  and  painted  red,  and 
partly'  gilded,  having  massive  gilt  bosses  covering  the 
wheel -boxes. 

The  body  of  the  coach  is  not  supported  by  springs,  but 
suspt'nded  upon  four  thii:k  blac'k  leather  braces,  fastened 
with  large  gilt  brass  buckles  of  spirited  design,  each 
bearing  the  City  arms. 

The  framework  of  the  carriage  is  also  finely  carved 
and  gilt  throughout. 

’Phe  roof  is  painted  red  and  ornamented  with  eight 
gilt  vases.  The  centre  was  formerly  occupied  by  a group 
of  four  boys  supporting  baskets  of  fruit  and  flowers,  the 
truncated  base  of  which  still  remains,  and  is  covered 
with  the  City  arms,  from  which  ornamental  gilt  scroll- 
work  trails  over  the  remainder  of  the  roof. 

The  upper  intervals  of  the  body,  except  at  the  back, 
are  tilled  with  plate-glass ; above  each  door  is  a Phrygian 
cap,  with  wings,  surrounded  with  scroll-work;  and 
between  the  upper  and  lower  panels  a Roman  trophy,  of 
helmet,  spears,  and  flags.  At  the  lower  angles  of  the 
body  are  dwarf  figures,  emblematic  of  the  four  quarters 
of  the  globe.  The  smaller  enrichments  about  the  panels, 
as  shells  and  flowers,  are  also  admirably  carved  and 
grouped.  Over  the  back  panel  are  a serpent  and  dove, 
typical  of  Wisdom  and  Innocence. 

The  lower  panels,  which  are  admirably  painted,  are 
as  follows  : — 

The  front  p.anel — Faith,  Hope,  and  Charity;  Faith 
beside  a .sacrificial  altar,  supporting  Charity,  Hope  point- 
ing to  St.  Paul’s  Cathedral. 

Lower  back  panel — The  Genius  of  the  City,  seated. 
Riches  .and  Plenty  pouring  money  and  fruits  into  her 
lap;  a large  ship  in  the  background,  and  bales  of  mer- 
chandise in  front. 

ITnpcr  back  panel — The  Genius  of  the  City',  attended 
by  Neptune,  receiving  the  representatives  of  Trade  and 
Commerce  from  all  the  quarters  of  the  globe  ; the  shaft 
and  capital  of  the  monument  in  the  background. 

Right  side  door — The  Genius  of  the  City  throned, 
having  in  her  hands  the  sword  and  sceptre  ; Fame  pre- 
senting to  her  a Lord  M.ayor,  over  whose  shoulder  she 
holds  a wreath.  On  the  left  of  the  picture,  on  a table, 
are  grouped  the  sword,  mace,  and  cap  of  Maintenance, 
the  spire  of  old  St.  Paul’s  in  the  background.  In  the 
.small  panel  beneath  are  the  staff  of  Mercury,  and  a 
cornucopia  emblematical  of  Peace  and  Plenty. 

Side  panels. — The  left  represents  Truth  with  her 
mirror,  and  the  right  Temperance  holding  the  bridle. 

Left  side  door.— The  Genius  of  the  City  standing  with 
her  right  hand  on  the  civic  shield.  Mars,  the  especial 
deity  of  citizens,  pointing  with  his  spear  to  a scroll  held 
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by  Truth,  beming  the  inscriptiun,  “Henri  Fitzalwin, 
1189  ” (the  first  mayor) ; the  tower  of  London,  with  some 
shipping  in  the  background.  In  the  small  panel  beneath 
is  the  City  state  sword  and  scales  of  Justice. 

Side  panels.— The  left  panel  depicts  Justice  with  her 
sword  and  scales,  and  the  right  Fortitude. 

In  shields  at  the  lower  angles  of  each  door,  and  of  the 
front  and  back  panels,  are  emblazoned  the  arms  of  the 
Lord  Mayor  for  the  time  being  and  those  of  the  City  of 
London. 

The  coach  was  entirely  re-gilded  in  November,  1868. 
and  the  paintings  carefully  cleaned  in  1869,  when 
numerous  coats  of  varnish,  which  previously  obscured 
them,  were  removed,  and  the  coach  was  re-lined,  and  a 
new  hammer-cloth  supplied. 


Irish  Lord  Chancellor’s  carriage  (catalogue  number 
3,979).  Date  1780.  Panels  decorated  with  allegoric 
paintings  bj^  W.  Hamilton,  R.A. 

Neapolitan  carriole  (catalogue  number  3,979).  Date 
early  18th  century. 

Flemish  carriage  (catalogue  number  3,979).  Date 
1,760. 

Sw'iss  sledge  (catalogue  number  3,980).  17th  or  18th 
century.  Made  of  lime  wood. 

English  sledge  (catalogue  number  3,980).  17th  or 
18th  century. 

Japanese  sedan  chair.  19th  century. 


TECHNICAL  EDUCATION. 

His  Royal  Highness  the  Prince  of  Wales  held  a con- 
ference on  Monday  morning  last,  at  Marlborough-house, 
of  representatives  of  the  principal  City  companies,  with 
the  view  of  discu.ssing  how  technical  education  might  be 
promoted  by  those  com{)anies  acting  in  concert  with  the 
International  E.xhibitions.  The  conference  was  attended 
by  the  Right  Hon.  the  Lord  Mayor,  the  E irl  of  Car- 
narvon (chsirinan  of  the  Board  of  Management  of  the 
Commissioners),  Sir  William  Anderson,  K.C.B.,  and  by 
the  following  representatives  of  companies  : — Mr.  L.  A. 
Outhwaite  (Blacksmiths),  Mr.  John  Addison  (Clock- 
makers).  Mr.  J.  Bazley  White  (Cloth workers),  Mr. 
G.  N.  Hooper  (Coach  and  Harness  Makers),  Mr.  Henry 
Capel  (Ooojiers),  Mr.  John  Loat  and  Mr.  E.  Burkitt 
(Curriers),  Mr.  S.  C.  C.  Fish  (Diapers).  Mr.  H.  W. 
Jewesbury  (Dyers),  Mr.  James  Spicer  (Fiabmongers), 
Mr.  T.  Mowlem  Burt  (Glass  Sellers),  Mr.  H.  W.  John- 
son (Gold  and  Silver  Wire  Drawers),  Alderman  Stone 
(Haberdashers),  Mr.  H.  A.  South  (Ironmongers),  Mr. 
Jas.  Winter,  jun.  (Joiners).  Mr.  J.  Russell  Freeman 
(Masons),  Mr.  M.  1).  Longden  (Mercers),  Mr.  Charles 
Gordon  (Merchant  Taylors).  IMr.  S.  M.  Hubert  (Plas- 
terers), Mr.  H.  Harris  (Saddlers),  Mr.  J.  G.  Nichols  and 
Mr.  J.  V.  Shaw  (Stationers),  Mr.  G.  Offer  (Tin  Plate 
Workers).  Mr  J.  E.  Saunders  (Wheelwrights),  Mr.  A 
Gillett  (Woolmen).  Mr.  Henry  Cole,  C.B.,  and  Major- 
General  Scott  also  attended  the  conference. 

The  Lord  Mayor  having  introduced  the  several  repre- 
sentatives to  his  Royal  Highness, 

The  Prince  of  Wales  said  the  interest  which  the  City 
Companies  felt  in  the  subject  which  had  called  them 
together  was  shown  by  the  number  of  the  gentlemen 
whom  they  hail  deputed  to  represent  them,  and  such  a 
meeting  proved  to  him  that  the  object  was  already  half 
attained.  His  Royal  Highness  stated  that  he  had 
learnt  that  some  of  the  Companies  intended  to  send  to 
the  present  Exhibition  scholars  attached  to  the  schools 
under  their  care,  and  ho  trusted  the  other  Companies 
1 would  fidlow  their  example,  and  thus  co-operate  with 
I the  Commi.ssioners  in  their  great  task  of  promoting 
the  study  of  science  and  art  as  allied  to  productive  in- 
dustry. 

Lord  Carnarvon  said  it  was  to  aid  in  the  work  of 
( allying  Science  and  art  with  productive  industry  that 


the  scheme  of  the  Annual  International  Exhibitions  at 
South  Kensington  had  been  started,  and,  great  as  had 
been  the  difficulties  in  the  way  of  an  Exhibition  to  be 
held  every  year,  he  was  sanguine  of  its  ultimate  success. 
He  thought  that  bodies  of  such  influence  and  wealth  as 
the  City  Companies  could  give  the  Commissioners  much 
assistance.  The  promotion  of  technical  education  through 
the  Exhibitions  was  in  the  interest  of  all  of  them.  His  lord- 
shio  entered  into  details  of  the  scheme  of  Exhibitions, 
and  pointed  out  that  every  branch  of  industry  had  a year 
allotted  to  it  for  its  representation,  three  or  four  branches 
being  included  in  each  year’s  Exhibition.  Lord 
Carnarvon  acknowledged  the  great  interest  which  the  City 
companies  had  always  taken  in  the  work  of  public  educa- 
tion, as  manifested  by  the  numerous  schools  under  their 
management.  He  recommended  that,  as  a present  step, 
the  schools  themselves  should  be  sent  to  the  Exhibition, 
or  eertain  scholars  should  be  selected,  who  should  attend 
the  daily  lectures  which  the  Commissioners  had  arranged 
to  be  given  in  the  presence  of  objects  themselves.  He 
also  suggested  that  the  City  companies  might  place 
tickets  of  admission  at  the  disposal  of  the  London  School 
Board,  who  might  select  scholars  to  receive  them  as 
prizes.  He  concluded  by  saying  that  if  Great  Britain 
intended  to  keep  the  prominent  industrial  position  she 
had  acquired  amongst  all  nations,  she  must  devote  her 
whole  energy  to  the  advancement  of  the  people  in  the 
arts  and  sciences  applied  to  industry. 

The  Lord  Mayor  acknowledged  the  accuracy  of  Lord 
Carnarvon’ii  statement,  that  the  City  Companies  had 
already  done  much  to  promote  the  cause  of  technical 
instruction.  Some — for  instance  the  Clothworkers  and 
Coachmakers — had  made  grants  of  prizes  for  the  most 
meritorious  productions  of  workmen  engaged  in  various 
branches  of  trade.  Others  had  introduced  scholarships 
in  science  and  art,  whilst  the  Stationers  had  instituted  a 
highly  successful  series  of  lectures.  These  had  been  the 
efiiirts  of  single  companies,  but  much  more  important 
results  could  be  obtained  by  union,  and  especially  by  a 
union  promoted  by  his  Royal  Highness.  His  lordship 
thought  the  idea  of  connecting  the  City  Companies  in 
promoting  the  objects  of  the  Exhibition  Commissioners 
was  well  worthy  of  the  attention  of  the  City  Companies, 
and  that  they  ought  to  respond  readily  to  the  Commis- 
sioners’ proposals.  He  concluded  by  proposing  the 
following  resolution  : — “ That  this  meeting  cordially 
sympathises  with  the  objects  for  which  it  has  been  called, 
and  as  far  as  lies  in  its  power,  promises  the  best  support 
and  co-operation  of  the  City  Companies.”  His  lordship 
added  th.at  at  this  period  of  the  year  it  might  be  difficult 
to  get  some  of  the  Companies  to  make  grants  of  money, 
or  to  otherwise  move  in  the  matter ; and  he  suggested 
that  it  would  be  advisable  that  a precise  explanation  of 
the  action  which  it  was  wished  that  the  Companies 
should  take  should  be  communicated  to  them,  in  order 
that  there  might  be  unity  of  action. 

Alderman  Stone  seconded  the  resolution.  He  thought 
that  those  Companies  which  had  no  special  trade  of  their 
own  to  support  ought  to  be  the  foremost  in  supporting 
schemes  for  the  benefit  of  the  public  at  large  ; and, 
speaking  for  his  own  Company  (Haberdashers),  he 
thought  he  could  promise  sujiport. 

Mr.  Cole,  C.B.,  explained  that  the  Commissioners  had 
determined  that, during  themonthsof  August, September, 
and  October,  schools  should  be  admitted  to  the  Exhi- 
bition by  ticket,  at  three-pence  each  scholar,  and  that, 
during  the  month  of  August  at  least,  frequent  lectures 
each  day  would  be  given  on  the  various  subjects  and 
processes  exhibited.  He  suggested  that  the  City  Com- 
panies, in  addition  to  sending  their  own  schools  to  at- 
tend these  lectures,  might  purchase  tickets,  and  place 
them  at  the  disposal  of  the  London  School  Board,  to 
enable  them  to  award  them  as  prizes.  Such  tickets 
might  also  be  distributed  among  other  public  schools. 

The  resolution  was  carried  unanimously. 

His  Royal  Highness  said  that  he  felt  sure  that,  after 
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the  discussion  they  had  had,  the  gentlemen  present 
must  he  convinced  of  the  importance  of  the  question 
■which  had  called  them  together.  He  suggested  that 
they  should  endeavour  to  interest  the  Companies  they 
severally  represented  in  the  matter,  and  should  let  the 
Board  of  management  of  her  Majesty’s  Commissioners 
know  the  decision  which  each  Company  arrived  at. 

The  lord  Mayor  expressed  his  acknowledgments  to 
his  Royal  Highness  for  having  called  the  Conference 
together,  and  the  gentlemen  present  then  retired. 


The  Company  of  Coach-makers  and  Coach-harness 
Makers  have  offered  the  three  following  prizes,  £3  and 
their  certificate,  £2  and  their  certificate,  £1  and  their 
certificate,  to  foremen,  clerks,  workmen,  and  apprentices 
in  the  coachbuilding  trade  in  the  United  Kingdom  for 
the  best  reports  on  the  present  international  exhibiti(jn 
of  carriages  at  South  Kensington.  The  reports,  with  a 
private  mark,  are  to  be  sent  to  the  Company’s  Hall, 
Noble-street,  Falcon-square,  E.C.,  on  or  before  the  30th 
October  next,  accompanied  with  a letter  bearing  the  same 
private  mark.  Such  letter  to  contain  the  name,  address, 
age,  and  position  of  person  sending  in  such  report.  The 
reports  will  be  adjudicated  upon  by  the  standing  com- 
mittee of  the  company. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  July  I7th,  was  as  follows ; — Season  tickets, 
166;  on  payment  of  Is.,  2,887  ; total,  3,043.  On  Friday, 
season  tickets,  166;  on  payment  of  Is.,  2,286;  total, 
2,442.  On  Saturday,  season  tickets,  867  ; on  payment 
of  Is.,  3,685  ; total,  4,652. 

The  number  of  vi.sitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  Julj^  12th,  was  as 
follows: — Season  tickets,  1,630;  on  payment  of  2s.  6d., 
945  ; on  payment  of  Is.,  14,005  ; total,  16,580. 

The  number  admitted  on  Monday  was,  season  tickets, 
120  ; on  payment  of  Is.,  1,982;  total,  2,102.  On  Tues- 
day, season  tickets,  141  ; on  payment  of  Is.,  2 697  ; 
total,  2,838.  On  Wednesday,  season  tickets,  137 ; on 
payment  of  2.s.  6d.,  635  ; total,  772. 


EXHIBITIONS. 


Vienna  Exhibition. — Cheap  excursions  are  now  start- 
ing every  Saturday  from  London,  via  Antwerp,  to 
Vienna  and  back.  Fore  o ibin  and  third-class  rail, 
£4  6s.  6d.  ; fore  cabin  and  second-class  rail,  £5  12s.  6d.  ; 
best  cabin  and  second-class  rail,  £6.  All  tickets  avail- 
able for  one  month.  For  tickets  and  further  informa- 
tion, apply  to  Charles  Atkins,  1 Water-lane,  Great 
Tower-street,  London. — In  the  supplementary  estimates 
for  the  year,  presented  to  Pai-liament  this  week,  appears 
a sum  of  £14,000  as  an  additional  grant  for  the  pur- 
poses of  the  Exhibtion.  This  second  grant  is  more  than 
double  the  amount,  £6,000,  previously  voted. — Nature 
says; — “Les  Eichesses  Naturelles  du  Globe  a l’Ex[io- 
sition  Universelle  de  Vienne,”  by  M.  Bernardin,  is  the 
title  of  a short  pamphlet  called  forth  hy  the  Vienna 
Exhibition,  the  author’s  object  being  to  show  that  most 
of  the  industrial  materials  obtained  from  the  animal, 
vegetable,  and  mineral  kingdoms  within  the  last  40 
years  have  been  lighted  upon  hy  chance,  and  that  if 
competent  men  were  to  make  a thorough  investigation 
of  the  subject,  Nature  might  be  made  to  contribute  to 
industry  a vastly  greater  amount  of  material  than  she 
at  present  does. — The  Board  of  Directors  of  the  Vienna 
Corn  Exchange  have  resolved  that  an  international  corn 
and  seed  market  shall  he  held  at  Vienna  on  the  5th  and 
6th  of  August,  1873,  which,  taking  place  during  the 
Universal  Exhibition,  will  offer  an  opportunity  to  agri- 
culturists and  dealers  in  agricultural  produce  to  hold  a 
general  meeting  in  Vienna. 


OBITUARY. 


Lord  Westhury.~By  the  death  of  Lord  Westhury  the 
Society  has  lost  a distinguished  member.  There  is  no 
necessity  to  repeat  in  these  columns  any  account  of  a 
life,  the  history  of  which  has  already  been  given  with 
sufficient  fulness  by  the  daily  press.  It  may  be  enough 
to  mention  that,  since  he  became  a member  of  the  Society 
in  1853,  Lord  Westhury  often  contributed  valuable 
assistance  to  many  of  the  objects  the  Society  has  in  view. 
In  1861  he  was  elected  a Vice-President  of  the  Society; 
but  it  was  in  connection  with  the  Fine  Arts  Copyright 
Act  of  1862  that  he  rendered  most  especial  service.  It 
is  not  too  much  to  say  that,  without  his  co-operation, 
first  as  Attorney  General,  and  afterwards  as  Lord 
Chancellor,  this  Bill  could  not — at  all  events,  at  that 
time — have  been  passed.  The  value  of  the  privileges 
thus  obtained  for  artists  of  every  sort  needs  no  comment. 
It  was  indeed  an  anomaly  in  our  legal  system  that  for 
8>i  lung  a time  the  producer  of  a work  of  art  should  not 
have  had  equal  privileges  with  the  author  of  a work  of 
literature.  That  so  important  a boon  was  conferred  upon 
the  world  of  art  though  the  agency  of  the  Society,  must 
ever  be  a source  of  gi’atification  to  its  members,  and  it 
should  not  he  forgotten  that  amongst  those  who  laboured 
for  so  desirable  an  end,  a foremost  place  must  be  assigned 
to  the  late  Lord  Chancellor. 

Sir  David  Salomons. — The  death  of  Sir  David  Salo- 
mons took  place  on  Frida}^,  the  18th  inst.  The  deceased 
was  in  his  seventy-sixth  year,  having  been  born  in  1797. 
In  1835  he  was  elected  a Sheriff  of  London  ; in  1847  he 
became  an  alderman,  and  in  1855  he  attained  the  Lord 
Mayoralty.  He  had  previously  sat  for  a short  time  in 
parliament  as  member  for  Greenwich.  In  1859  he  re- 
gained his  old  seat,  and  retained  it  up  to  the  time  of 
his  death.  The  baronetcy  was  conferred  upon  him  in 
October,  1869.  Sir  David  became  a member  of  the 
Society  in  1849. 


NOTICES. 


SUBSCEIPTIONS. 

The  Midsummer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  follo'wing  ■works  have  been  presented  to 
the  Library ; — 

The  Edinburgh  University  Calendar,  1873-74.  Pre- 
sented hy  the  University. 

The  Twentieth  Report  of  the  Science  and  Art  Depart- 
ment of  the  Committee  of  Council  on  Education.  Pre- 
sented by  the  Department. 

The  Charter,  Bye-laws,  and  List  of  Members  of  the 
Institution  of  Civil  Engineers.  Presented  by  the  Insti- 
tution. 

Heavy  Rifled  Ordnance.  Speech  of  Mr.  Hick,  M.P., 
in  the  House  of  Commons,  on  the  23rd  of  June,  1873. 
Presented  by  Mr.  Bashley  Britten. 


A seam  of  coal  has  (says  the  Liverpool  Daily 
Post)  just  been  discovered  at  Saughall  Massie,  Cheshire,  and  * 
operatinns  are  about,  to  he  commenced  for  the  sinking  of  V 
shafts.  Fresh  coal-fields  have  also,  it  is  said,  been  discovered  * 
near  the  River  Dee.  t f 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


GENERAL  EXAMINATIONS. 

The  Programme  for  next  year  is  in  preparation, 
and  -will  shortly  be  published.  The  subjects  will 
remain  the  same  as  at  the  last  Examination. 

With  reference  to  the  suggestions  made  at  the 
Conference,  the  Council  have  decided  as  follows 

1.  They  do  not  see  sufficient  reason  for  restoring 
the  subject  of  Latin. 

2.  The  rule  which  prevents  a candidate  who  has 
once  obtained  a first-class  certificate  in  a subject 
from  being  again  examined  in  that  siibject  with 
a view  to  gaining  a prize,  has,  in  accordance  with 
the  wish  expressed  at  the  Conference,  been  re- 
scinded. In  future,  therefore,  a candidate  who 
has  obtained  a first-class  certificate  in  a subject 
may  be  again  examined  in  that  subject,  but  not 
more  than  one  first-class  certificate  in  any  subject 
will  be  counted  for  the  Prince  Consort’s  prize,  and 
no  candidate  will  be  entitled  to  take  a prize  of  the 
same  grade  twice  in  any  subject. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely.  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufactirre,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 


SIR  JOSEPH  WHITWORTH’S  PRIZES  FOR  THRIFT 
ESSAYS. 

Sir  Joseph  Whitworth  has  offered  prizes  of 
the  value  of  one  hundred  pounds,  to  be  awarded 
by  the  Society  of  Arts,  for  the  best  Essays  on 
the  “Advantages  that  would  be  likely  to  arise  if 
railway  companies  and  limited  companies  gene- 


rally were  each  to  establish  a savings-bank  for  the 
working  classes  in  their  employ.”  With  this  offer 
he  has  transmitted  the  following  observations : — 

1.  Is  not  a good  rate  of  interest,  with  perfect 
security,  more  likely  to  promote  the  habit  of 
saving  than  any  other  plan  that  can  be  devised  ? 

2.  Sir  Joseph  Whitworth  suggests  that  the 
interest  to  be  paid  on  the  deposits  should  be  the 
same  as  the  dividend,  with  a guarantee  that  it 
shall  not  be  less  than  4 per  cent. 

3.  By  paying  the  same  rate  of  interest  as  the 
dividend  earned,  there  is  a bond  of  union  estab- 
lished between  labour  and  capital. 

4.  An  Act  of  Parliament  might  make  the  depo- 
sits of  the  industrial  classes  the  first  charge  on  the 
estate. 

0.  The  proprietor  of  a private  establishment, 
whose  profits  are  not  made  known,  might  under- 
take to  pay,  say  7 or  8 per  cent,  when  the  j)rofits 
reached  that  amount  or  more,  the  proprietor  giving 
an  imdertaking  to  pay  not  less  than  4 per  cent. 

6.  In  the  case  of  Agriculture,  each  county  might 
have  its  savings-bank  for  the  savings  of  both  men 
and  women  ui  the  said  county,  and  the  interest  to 
be  paid  might  be  6 or  7 per  cent. 

7.  To  do  this  there  might  be  a rate  collected 
along  with  the  poor-rate,  to  be  called  the  interest 
or  industrial  rate. 

8.  As  this  rate  increased,  no  dorrbt  the  poor-rate 
woidd  diminish,  and  if  the  habit  of  saving  became 
general  among  the  labouring  classes,  there  woidd 
probably  be  great  gain  to  the  property-owning 
classes,  considering  the  great  variety  of  ways  in 
which  they  have  now  to  contribute  for  the  support 
of  the  unfortunate  who  now  make  no  provision  for 
themselves. 

9.  In  order  to  realise  what  might  be  the  pro- 
bable saving  to  those  who  encourage  the  savings- 
banks  thus  suggested.  Sir  J oseph  Whitworth  points 
to  the  list  of  charities,  also  institutions,  such  as  in- 
firmaries, hospitals,  union-houses,  prisons,  police, 
&c.,  &c. 

10.  In  any  establishment,  if  oidy  one-third  of 
those  employed  deposited  savings,  they  would 
have  immense  influence  over  the  other  two-thirds 
of  their  fellow- workmen. 

11.  Men  who  spend  all  their  earnings  are  gene- 
rally reckless,  and  become  the  dupes  of  agitators  ; 
but  the  man  who  has  put  by  some  of  his  earnings 
will  be  likely  to  exercise  forethought,  and  will 
not  be  led  away  by  others. 

12.  In  South  Wales  is  it  likely  there  woidd  have 
been  the  late  turn-out,  if  the  difi'erent  establish- 
ments had  each  had  such  a savings-bank  as  that 
proposed  ? 

13.  In  the  case  of  a man  or  woman  falling  into 
distress  from  causes  beyond  their  control,  what 
better  iiroof  could  be  given  that  they  were  de- 
serving of  sympathy  and  assistance  from  their 
friends,  than  the  fact  that  they  had  put  by  savings 
at  a time  when  they  were  able  to  do  so  ? The  rule 
of  action  should  be  to  do  as  little  as  possible  for 
those  who  do  as  little  as  possible  for  themselves. 

14.  Some  of  the  points  to  be  considered  by  the 
essayists  wdl  be  the  amount  to  which  the  savings 
shall  be  limited,  and  when  the  dexiositor  wishes  to 
withdraw  the  whole  or  any  part  of  the  sum  de- 
posited, what  notice  shall  be  given. 

15.  The  co-operative  system  is  no  doubt  effect- 
ing much  good,  but  if  the  system  here  sketched 
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out  were  adopted,  the  greatest  good,  in  the  shortest 
time  possible,  might  be  effected. 

To  the  above  observations  Sir  Joseph  Whitworth 
has  added  the  following : — ■ 


I think  it  will  be  admitted  as  desirable  that  one- 
third  of  the  period  of  man’s  existence  should,  if 
possible,  be  spent  free  from  the  necessity  of  labour 
and  toil. 

The  middle  period  of  life  is,  therefore,  the  time 
when  man’s  energies  should  be  put  forth,  and 
the  greatest  amount  of  work  should  be  done 
that  strict  obedience  to  the  laws  of  health  will 
permit.  The  experience  of  industrious  men  goes  to 
prove  that  the  most  pleasurable  existence  is  insured 
by  following  this  course. 

It  is  therefore  wrong,  in  every  sense,  for  the 
Amalgamated  Engineers  and  other  Trades  Unions 
to  combine  and  endeavour  to  compel  young  and 
middle-aged  men,  in  the  prime  of  life,  to  limit  and 
reduce  their  hours  of  labour  to  the  extent  now  being 
attempted,  and  thus  prevent  them  from  saving  so 
much,  and  laying  it  by  for  that  period  of  life 
when  man’s  energies  begin  to  fail,  when  work 
becomes  irksome,  and  when  rest  is  necessary  in 
order  to  pass  a comfortable  existence.  May  not  the 
case  between  the  industrious  working  man  who 
saves  part  of  his  earnings,  and  the  man  who  is 
reckless  and  will  not  save  part  of  his  earnings,  be 
fairly  stated  thus : — 

That  the  man  who  does  not  save  when  he  is  in 
health  and  strength,  robs  the  man  who  does 
save,  because  the  law  compels  him  to  support 
those  who  have  not  saved,  and  to  bury  them  when 
■dead  ? 


I 


I 


The  principal  subjects  which  the  essayists  should 
consider  are  the  preceding. 

After  commending  these  observations  of  the 
enlightened  and  liberal  donor  to  the  consideration 
of  the  competing  essayists,  the  Council,  however, 
would  further  call  their  attention  to  the  liability 
to  frauds  of  various  kinds  to  which  such  a system 
may  be  subject,  such  as,  for  instance,  that  of  colour- 
able investments  being  made  by  parties  investing, 
in  their  own  names,  moneys  not  bona  fide  their 
own ; and  would  impress  upon  the  competitors  the 
importance  of  suggesting  the  best  means  of  pre- 
venting such  abuses. 

There  will  be  two  prizes,  £70  for  the  best,  and 
£30  for  the  second  best  essays.  The  judges 
reserve  the  right  of  withholding  the  prizes 
altogether,  or  awarding  lesser  sums. 

The  following  are  the  conditions  to  be  observed  : 

1.  The  essays  must  be  sent  to  the  House  of  the 
Society  of  Arts,  Adelphi,  London,  addressed  to 
the  Secretary,  on  or  before  1st  December,  1873. 

2.  They  must  be  delivered  cither  in  print  or  in 
manuscript.  If  in  manuscript,  they  should  be 
written  distinctly  on  foolscap  paper,  on  one  side 
of  the  paper  only.  Every  paragraph  must  be 
numbered. 

3.  They  must  be  sent  in  sealed,  with  only  a 
motto  or  cypher ; and  a separate  letter,  also  sealed. 


with  the  motto  or  cypher  marked  outside,  must 
accompany  the  essay,  giving  the  name  and  address 
of  the  writer. 

4,  Brevity  will  be  considered  as  a merit. 

o.  They  may  have  been  published  anonymously 
before  being  sent  in. 

6.  The  Society  is  to  have  the  right  of  publishing 
the  two  prize  essays  in  its  Journal. 

7.  The  award  of  the  judges  will  be  final. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

The  last  lecture  of  the  second  course  of  Cantor 
Lectures  for  the  Session,  ‘ ‘ On  the  Energies  of  the  Im  - 
ponderables,  with  especial  reference  to  the  Measure  - 
ment  and  Utilisation  of  them,”  was  delivered  by 
the  Eev.  AethtjrEigg,  M.A.,  on  Monday  evening  > 
March  17th,  1873,  as  follows  : — 

Lecture  VII. 

On  the  Energy  of  Heat,  with  especial  reference  to 
the  Measurement  and  Utilisation  of  it. 

The  energy  of  heat  has,  in  one  form  or  other,  attracted 
more  notice  than  that  of  any  of  the  other  imponderables 
with  which  this  course  of  Cantor  Lectures  hi<s  to  deal. 
Various  explanations  of  the  cause  of  heat  being  possessed 
of  energy  have  been  given,  but  it  was  not  until  the 
closing  years  of  the  last  century  that  views  on  this  ques- 
tion were  first  enunciated,  whieh  have  since  borne  such 
good  fruit.  Count  Rumford.  in  1798,  by  an  experiment 
in  the  boring  of  cannon  in  the  arsenal  at  Munich,  and  Sir 
Humphrey  Davy,  in  1799,  by  the  liquefaction  of  two 
pieces  of  ice  by  the  friction  of  each  on  the  other,  laid  the 
foundation  of  that  explanation  which  has  been  so  suc- 
cessfully generalised,  and  which  even  now  is  hopefully 
pursued 

The  first  question  that  presents  itself  to  us  is,  ” What 
is  heat?”  And  in  onier  to  present  the  modes  suggested 
for  measuring  it  which  are  diagramically  expressed  on  the 
wall,  it  will  be  needful  to  make  some  preliminary  state- 
ments. In  the  gener  1 table  of  energies  the  sources  of 
heat  are  represented  as  the  sun  and  fuel.  That  term  fuel 
might  with  very  good  reason  have  been  omitted,  for  the 
one  source  of  heat  is  the  sun  ; fuel  is  a secondary  source, 
having  its  primary  in  the  sun.  Heat  obtained  from  the 
sun,  and  the  circumstances  under  which  it  is  obtained, 
are  foreign  to  the  subject  of  this  lecture.  Heat  obtained 
from  fuel,  and  also  from  the  sun,  is  kinetic,  or  capable 
of  producing  motion  when  it  is  radiant,  or  passing 
from  place  to  place;  and  it  is  potential,  or  stored  up, 
when  it  is  absorbed.  Now  it  was  absorbed  in  those 
primeval  times  when  there  was  an  immense  mass 
of  vegetation  on  the  face  of  the  globe;  that  vegetation 
absorbed  the  heat.  In  these  primeval  forests  it  has 
been  preserved,  and  in  such  fuel  as  coal  it  is  restored. 
In  being  so  restored  or  returned,  that  is  given  back  to 
the  earth  which  was  absorbed  perhaps  before  the  creation 
of  man.  These  buried  forests  are  now  a-glow  with 
light,  and  heat,  and  vigour — unmistakablety  pe.s  of  resur- 
rection from  a grave.  Let  us  turn  to  that  received  from 
the  sun,  and  refer  to  the  diagram  of  the  spectrum 
which  many  of  you  saw  last  week,  and  consider  how 
that  iliagram  auls  in  illu.strating  the  question  of  heat. 
On  Monday  last  an  endeavour  was  made  to  explain  how 
it  was  related  to  the  phenomena  and  energies  of  light, 
and  incidentally  to  the  phenomena  and  energies  of 
' chemical  affinity.  One  portion  is  related  to  the  energy 
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of  light,  properly  so-called  ; another  portion  is  related  to 
the  energy  of  affinity,  properly  so-called ; and  in  this 
portion,  which  is  perfectly  obscure,  and  which  escaped 
notice  until  recent  years, — in  this  which  is  invisible  to  the 
human  eye,  although  it  may  be  visible  to  the  eyes  of 
other  animals,  lies  that  which  we  call  solar  heat.  You 
observe  that  to  the  spectators’  left-hand  of  the  portion 
marked  with  the  usual  prismatic  colours,  there  is  a shade 
of  red  extended  to  a length  equal  at  least  to  that  marked 
with  such  decided  colouring.  It  is  not  far  from  the 
truth  to  say  that  in  this  lies  all  the  heat  from  which  we 
obtain  our  stock  of  motion.  It  may  be  desirable  to  ex- 
plain how  we  know  that  the  heat  lies  there,  and  why 
the  diagram  is  there  drawn,  and  extending  to  such  a dis- 
tance from  the  visible  portion  of  the  spectrum,  and  that  in 
such  portion  lies  the  greatest  amount  of  heat.  It  is  done 
in  this  way.  We  take  a little  instrument  called  a line 
thermopile,  composed  of  a number  of  strips  of  metal 
laid  edge  to  edge,  and  soldered  at  the  alternate  ends. 
The  two  metals  are  usually  antimony  and  bismuth.  The 
pile  is  in  the  form  of  a straight  line,  because  it  is  to  be 
used  for  determining  the  heat  at  a particular  portion  or 
line  across  the  spectrum. 

Thermometers  for  heat  purposes  may  be  said  to  be  use- 
less, and,  perhaps,  before  going  further,  it  may  be  well  to 
state  why  they  are  so.  A thermometer  is  an  instrument 
which,  by  the  expansion  of  a fluid,  as  air,  or  a 1 quid,  as 
alcohol,  mercury,  &c.,  or  by  any  other  means,  tells  us  the 
difference  in  temperature  between  two  bodies.  If  a 
thermometer  be  placed  in  water,  it  would  tell  us  how 
much  the  temperature  of  the  water  is  above  the  fre^  z- 
ing  point,  or  how  much  below  the  boiling  point.  But 
freefing  and  boiling  points  are  neither  of  them  standard 
points.  There  is  heat  far  below  the  freezing  poii  t,  and 
there  is  heat  still  higher  than  the  boiling  point ; and 
indeed  there  is  no  approachable  zero  from  which  to 
commence  the  graduations  of  a thermometer.  We  want, 
too,  another  thing,  not  relative  heat,  but  absolute  heat. 
Another  means  for  obtaining  records  of  heat  is  by  the 
use  of  the  thermopile  and  a galvanometer.  This 
galvanometer  is  connected  with  the  thermopile,  and  the 
speck  upon  the  screen  is  that  to  which  we  have  to  look. 
If  two  short  thin  wires,  one  silver  and  the  other  copper, 
be  taken,  one  wire  attached  to  one  end  of  that  round  the 
galvanometer,  and  the  other  to  the  other  end,  questions  in 
relation  to  heat  and  electrical  phenomena  in  connection 
with  it  may  be  made  clear.  If  the  free  ends  of  the 
silver  and  copper  wire  be  placed  in  contact  and  held 
between  a finger  and  thumb,  or  placed  near  a lamp- 
flame,  the  speck  immediately  moves,  and  travels  over 
a large  space.  No  thermometer  is  so  delicate  or 
sensitive  to  heat  as  this  combination  of  instruments. 
The  heat  which  in  a thermometer  would  be  employed  in 
expanding  the  liquid,  is  in  this  case  converted  into  an 
electrical  current  which  affects  the  g.ilvanometcr.  Heat 
in  the  one  case  is  measured  t>y  the  expansion  of  a liquid, 
in  the  other  by  being  converted  into  electricity,  and  the 
electricity  is  measured,  as  explained  in  a previous 
lecture,  by  the  galvanometer.  The  speck  is  now 
steady,  but  on  taking  hold  of  the  junction  of  the 
wires  the  speck  moves  in  consequence  of  the  simple 
touch  of  a finger.  If  the  junction  be  once  waved  near 
the  flame  of  a lamp,  the  speck  moves  directly — evidently 
there  is  a real  and  measurable  energy  in  the  heat  which 
has  passed.  It  should  be  remembered  that  this  gal- 
vanometer requires  quantity  of  electricity,  :ind  not  what 
is  called  intensity.  That  motion,  therefore,  by  being 
properly  measured,  enables  us  to  get,  inferentially,  at 
the  quantity  of  heat.  The  measurement  of  heat  by  dif- 
ferences of  temperature  is  called  “ Thermometry.”  The 
measuring  of  an  absolute  quantity  of  heat  is  called 
“calorimetry.” 

These  metals  thus  indicating  heat  by  the  conversion 
of  it  into  electricity  arc  applied  here  in  a line,  and  if 
this  apparatus  is  placed  in  front  of  a real  spectrum,  of 
which  that  on  the  wall  is  a pictorial  diagram,  and  moved 
gradually  along  by  means  of  a fine-threaded  screw,  the 


line  thermopile  passes  into  successive  portions  of  the 
spectrum,  and  according  to  the  amount  of  heat  in  each 
portion,  so  the  galvanometer  deviates.  If,  therefore,  the 
galvanometer  at  one  portion  is  sent  further  aside  than  at 
another,  we  know  it  is  owing  to  a larger  quantity  of  heat 
being  converted  into  electricity.  Such  an  arrangement 
was  carried  out,  and  the  largest  amount  of  heat  was  found 
to  be  where  that  high  mountain  is  marked  on  the  draw- 
ing. This  much  must  at  present  suffice  for  showing  how 
to  determine  and  measure  the  quantity  of  heat. 

, Now  let  the  consideration  be  how  this  heat  is  converted 
into  motion.  Motion,  we  know,  produces  heat,  but  hero 
the  converse  question  is  presented — heat  producing 
motion.  If  we  can  show  that  heat  produces  motion,  and 
if  we  know  that  motion  produces  heat,  those  two  are 
mutu  dly  interchangeable.  That  no  motion  can  take  place 
without  the  development  or  absorption  of  heat  may  be 
made  manifest  by  an  experiment.  Here  is  a thermopile, 
rather  more  delicate  than  the  one  hitherto  used.  Here 
is  an  air-pump,  connected  with  which  are  two  copper 
vessels  separable  by  a tap.  If,  now,  the  air  be  exhausted 
from  one  of  these  vessels,  the  one  nearest  to  the  air- 
pump,  it  then  becomes  empty,  and  if  the  thermopile  be 
caused  to  touch  the  other  vessel,  or  to  touch  this  one, 
which  is  empty,  and  the  speck  of  the  galvanometer  is 
stationary  ; then,  when  the  tap  that  sepaiates  the  two  is 
opened,  air  rushes  from  one  into  the  other,  and  the  gal- 
vanometer speck  indicates  a change  in  the  heat  relation- 
ships of  the  two  vessels.  These  changing  heat  relation- 
ships result  whenever  action  takes  place.  If  a thermopile 
having  a larger  surface,  intended  for  the  purpose  of 
investigating  very  delicate  changes  of  temperature,  be 
attached  to  a conden.ser  which  serves  to  increase  the 
surface  and  so  to  magnify  the  result,  it  would  be  found 
that  by  merely  touching  one  portion  the  speck  of  the 
galvanometer  moves.  Now,  if  a fan  be  c lused  to  act  in 
front  of  and  upon  the  thermopile,  the  impression  would 
be  that  we  should  withdraw  heat.  The  withdrawal  of 
heat  may  be  [iroduced  by  the  blast  of  air,  but  this  air 
striking  on  the  thermopile  causes  the  spot  of  the 
galvanometer  to  move  in  the  direction  indicating  an 
increase  of  heat.  The  question  is,  whence  comes  that 
increase  of  heat  ? The  answer  is,  that  heat  comes 
from  my  arm,  and  is  produced  by  muscular  energy  being 
converted  into  meibanical  power,  which  is  then  trans- 
formed to  heat,  which  is  changed  into  electricity.  In 
this  case  the  energy  passes  direct  from  my  arm  through 
the  fan,  and  propels  a current  of  air  against  the 
thermopile.  If,  however,  the  draught  of  air  upon 
the  thermopile,  instead  of  being  direct  from  my  band 
had  been  treated  in  this  way — If  a close  vessel  had 
been  t.aken,  and  bj'  means  of  a condensing  syringe, 
air  had  been  forced  into  it,  and  allowed  to  remain 
for  a few  minutes,  and  then  jetted  against  the  there- 
mopile  in  the  same  way  as  the  air  from  the  fan,  we 
should  find,  after  the  first  impact  of  air,  that  cold,  and 
not  heat,  had  been  produced.  Therefore  the  one  blast 
blows  hot,  and  the  other  blast  blows  cold.  Thus, 
Hllsop’s  fable  of  the  man  and  the  satyr  appears  to  be 
realised.  Much  confusion  has  arisen  from  the  use  of  the 
word  cold,  as  though  it  was  something  distinct  from  heat. 
“ Cold  ” is  only  a condensation  of  the  phrase,  “ decrease 
of  heat.”  Conflicting  views  would  sometimes  be  har- 
monised were  this  word  disused,  and  the  word  “heat” 
employed  with  a proper  prefix. 

There  is  a very  good  reason  to  be  given  for  these  re- 
sults. The  case  of  a blast  producing  decrease  of 
heat  may  be  illustrated  thus: — In  this  iron  bottle 
there  is  some  condensed  carbonic  acid  gas,  which 
is  under  a pressure  of  about  700  lbs.  on  the  .square-inch. 
Now.  it  might  be  expected  that  as  the  blast  from  the  fan 
produced  heat,  so  the  blast  from  this  bottle  of  con  lensed 
gas  would  also.  A jet  of  this  condensed  gas  is  now 
directeil  to  the  thermopile  ; the  reflected  light  of  the 
galvanometer  by  its  motion  indicates  that  the  current 
has  produced  cold.  It  certainly  appears  remarkable 
that  in  the  case  of  one  blast  heat  is  manifested,  and 
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in  the  other  cold  is  produced.  The  explanation  is 
this  : — In  neither  case  can  the  air  he  put  into  motion, 
except  by  the  expenditure  of  heat.  In  the  case  of  a fan 
the  heat  is  at  once  expended  in  causinf?  a blast  of  air, 
hut  in  the  other  case  the  heat  is  expended  in  the  previous 
act  of  condensation.  When  this  condensing  syringe  has 
been  used  for  two  or  three  strokes,  the  cylinder  of  the 
syringe  has  become  hot.  The  process  of  heat  radiation 
is  0 ontinuous.  As  soon  as  that  bottle  was  filled,  the  heat 
accumulated  in  the  work  of  condensation  began  to 
radiate.  In  other  words,  the  muscular  energy,  which 
condensed  the  gas  into  the  bottle,  was  dissipated  in  the 
form  of  heat.  The  contents  of  the  bottle  require  an 
expenditure  of  that,  which  may  be  represented  b}',  as 
much  heat  to  get  out  of  the  bottle,  as  they  required  to 
put  them  in ; therefore  this  heat  must  be  drawn  from 
some  source  or  other,  and  the  first  supplies  are  drawn 
from  the  contents  of  that  wliich  was  in  the  bottle.  The 
paradoxical  and  apparently  contradictory  phenomena 
are,  however,  reconcilable  in  a most  instructive  manner. 
In  the  case  of  the  fan  the  blast  carries  the  muscular 
energy  converted  into  heat  direct  to  the  thermopile.  In 
the  case  of  the  bottle  this  heat  has  been  dissipated  by 
radiation. 

Let  us  now  consider  and  describe  how  Mr.  Joule 
obtained  that  which  has  become  the  basis  of  our  cal- 
culations, and  the  arithmetical  measurement  of  heat, 
namely,  772  foot-pounds  as  the  mechanical  equivalent 
of  the  amount  of  heat  required  to  raise  one  lb.  of  water 
through  one  degree  Fahrenheit,  or  1,390  foot-pounds  for 
raising  the  same  quantity  of  water  through  one  degree 
Centigrade. 

His  experiments  extended  over  about  seven  years, 
and  the  first  apparatus  used  was  the  one  shown  in 
this  diagram.  There  is  a small  vertical  shaft  capable 
of  being  rapidly  turned  by  a handle ; across  or  through 
the  shaft  is  a short  glass  tube,  in  which  were  in- 
troduced a number  of  bars  of  wrought  iron.  These 
were  covered  with  oiled  paper,  so  separating  them 
electrically  one  from  the  other.  The  bundle  was 
wrapped  round  with  copper  wire,  and  then  inserted 
into  the  glass  tube,  which  was  closed  at  one  end 
with  a cork,  and  capable  of  being  closed  at  the 
other.  That  glass  tube  was  coated  with  tin-foil,  so 
that  in  fact  the  tube  was  very  like  what  is  called  a 
Leyden  jar.  It  had  an  electrical  coating  inside  and 
out,  the  only  peculiarity  being  that  a slit  was  cut  along 
the  coating  on  the  outside  of  the  vessel  to  prevent  elec- 
trical induction.  The  tin-foil  was  then  covered  by 
strips  of  wood  parallel  to  the  tube,  and  bound  all 
over  with  silk.  The  ends  were  corked,  and  also 
covered  with  oiled  silk,  so  as  to  close  it  thoroughly. 
From  the  inside  of  the  tube  two  wires  passed 
down  and  dipped  into  two  mercury  cups,  which  were 
connected  with  a galvanometer,  so  that  currents  of 
electricity,  if  any  were  produced  in  the  interior  metal 
bars,  would  be  manifested  by  the  galvanometer.  On 
each  side  of  this  short  glass  tube  were  fixed  two  arms  of 
wrought-iron,  bent  in  the  form  of  a horse-shoe,  and  as 
nearly  in  contact  with  the  ends  of  the  glass  as  possible. 
This  wrought-iron  horse-shoe  had  a coil  of  copper  wire 
round  it,  and  by  the  usual  means  it  could  be  converted 
into  an  electro-magnet.  A certain  weight  of  water  was 
put  into  the  short  glass  tube  along  with  the  bars,  and 
having  rotated  the  instrument  for  a quarter  of  an 
hour,  the  temperature  of  the  water  when  examined 
was  found  to  be  hotter  than  before.  The  galvanometer 
being  observed  it  was  known  what  electricity  had 
passed,  and  this  combined  with  the  change  that  had 
taken  place  in  the  temperature  of  the  water  after 
fifteen  minutes’  rotation  of  the  shaft,  at  the  rate 
of  six  hundred  rotations  per  minute,  sufficed  for 
determining  the  amount  of  electricity  converted  into 
heat.  Thus,  approximate  data  were  obtained  on  which  to 
found  other  experiments.  Such  experiments  were  made 
and  re-made,  they  failed,  and  were  again  renewed  ; and 
to  note  how  Mr.  Joule  overcame  one  difficulty  after 


another  until  he  succeeded  furnishes  a beautiful  example 
of  perseverance.  Sometimes  where  he  expected  to  find 
a substance  had  gained  heat,  he  found,  on  the  contrary, 
it  had  lost.  Such  anomalies,  however,  were  afterwards 
completely  accounted  for. 

Research  in  science  claims  the  exercise  of  much 
ingenuity  under  unexpected  and  baffling  conditions.  The 
perplexity  just  described  became  an  element  in  success. 
Mr.  Joule  availed  himself  of  the  process  of  “interpola- 
tion,” and  so  adopted  what  proved  of  great  assist- 
ance in  future  experiments.  What  has  been  described 
was  the  earlier  of  many  processes.  Next,  he  found  it 
needful  to  measure  the  energy  exerted  upon  the  handles, 
because  if  in  this  vessel  a quantity  of  heat  had  been 
generated  which  produced  an  observed  increase  of 
temperature  in  the  water,  it  was  desirable  to  know  what 
was  the  value  of  the  mechanical  energy  which  had  caused 
that  heat  to  be  so  generated.  If  motion  be  given  by  the 
hand  only,  there  is  no  means  of  measuring  that  value. 
The  earlier  object  was  to  see  if  heat  could  be  obtained  ; 
j then  the  next  object  was  to  measure  the  heat  ob- 
tained, and  also  to  measure  the  mechanical  energy  by 
which  it  had  been  obtained.  The  apparatus  now 
assumed  this  form.  He  gave  up  the  electrical  process, 
and  began  to  take  a vessel,  similar  to  the  one  shown  in 
this  diagram,  which  had  brass  plates  in  it,  and  brass  bars 
fixed  to  the  inside  of  the  vessel,  and  running  across,  so 
that  paddles  could  rotate  between  the  bars.  The  vessel 
was  filled  with  water,  and  therefore  when  the  paddles 
rotated,  the  fixed  bars  stopped  the  whirl  of  the  water, 
and  heat  was  developed.  The  sea,  as  those  who  are 
accustomed  to  bathe  know  very  well,  is  warmer  on  a 
windy  day  than  on  a calm  day,  simply  because  the 
motion  of  the  water  caused  by  the  wind  is  converted 
into  that  motion  of  the  molecules  of  the  water  which  we 
call  heat.  So  in  the  experiments  with  this  apparatus, 
the  motion  of  the  water  in  the  vessel  is  converted  into 
the  motion  called  heat.  Of  course  all  possible  means 
were  adopted  to  prevent  heat  passing  by  radiation  from 
the  exterior  of  the  vessel.  Hence  the  vessel  was  enclosed 
in  another,  and  that  again  in  another.  The  contrivances 
for  ascertaining  a measure  of  the  mechanical  effort  made 
j to  keep  the  paddles  rotating  at  a uniform  rate  were  very 
simple. 

The  little  vertical  shaft  on  which  the  paddles  were 
fixed  was  prolonged  upwards,  being  divided  across  and 
reconnected  in  line  by  a piece  of  vulcanite,  which,  in  com- 
mon phraseology,  would  be  called  a non-conductor  of 
heat.  Wound  round  the  upper  part  of  this  shaft  were 
two  cords,  the  ends  of  which  passed  over  two  pulleys  on 
opposite  sides.  To  these  cords  were  fixed  weights,  by 
the  descent  of  which  motion  could  be  given  to  the  paddles. 
The  cords  were  two  in  number,  and  on  opposite  sides,  in 
order  to  obviate  as  far  as  possible  the  heating  effect  of 
rubbing  friction  on  the  shaft  journals.  With  this 
apparatus,  and  others  constructed  upon  similar  principles, 
a series  of  experiments  enabled  him  to  arrive  at  certain 
definite  conclusions. 

In  a research  of  this  kind,  made  with  apparatus  con- 
trived as  new  thoughts  and  new  experiments  suggested, 
it  was  not  to  be  expected  that  the  tabulated  results 
should  speak  with  one  consenting  voice.  They  did,  how- 
ever, seem  to  proclaim  this — that  the  mechanical 
equivalent  of  heat  competent  to  give  an  increase  of 
temperature  of  1°  Fahrenheit  to  1 lb.  of  water  was 
between  600  and  800  foot-pounds.  Detecting  and 
eliminating  those  elements  which  seemed  to  afi’cct  the 
accuracy  of  the  result,  he  was  enabled  at  last  to  come 
to  this  conclusion,  that  772  lbs.  was  the  exact  number 
which  was  the  mechanical  measure,  or,  as  it  is  commonly 
called,  the  mechanical  equivalent  of  heat.  That  means 
this — he  found  how  much  a known  quantity  of  water 
was  raised  in  temperature  by  a recorded  mechanical  exer- 
tion, and  he  deduced  the  measure  of  that  exertion  needful 
to  raise  1 lb.  of  water  1“  on  Fahrenheit’s  thermometer. 
Thus  he  found  that  that  heat,  applied  to  raise  weights, 
would  lift  772  lbs.  through  one  foot ; that  is,  if  you  had 
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772  lbs.  weights  here,  and  lifted  them  a foot  high,  it  would 
be  the  same  thing  exactly  as  applying  the  same  force 
to  lib.  of  water,  and  raising  the  temperature  1“  Fah- 
renheit. 

There  is  a table  written  out  mathematically,  by 
means  of  which  the  772  lbs.  are  deduced.  Mr.  Joule 
having  made  these  experiments,  others  followed,  and  we 
have  a table  showing  the  means  used,  air,  friction, 
steam,  Daniell’s  battery,  electro-magnetism,  &c. ; also 
the  names  of  the  experimentalists,  and  the  mechanical 
equivalent  of  heat,  as  determined  by  them.  Although 
the  results  differ  from  Mr.  Joule’s  772  lbs.,  yet  his  figures 
are  now  generally  adopted. 


Mechanical  Equivalent  of  Heat  by  Different 
Methods. 


Means  used. 

Experimentalist. 

Ft.  lbs.  per  1 deg.  F. 

776*47 

774  73 

Him  

752  78 

823*86 

Weber 

765  54 

Electro-Magnetism. . . 
Current  in  Wire 

807-46 

Quintus-Icilius  

729  08 

The  title  of  this  lecture  includes  the  words  measure- 
ment and  utilisation.  The  utilisation  of  heat  is  so 
important  a commercial  as  well  as  scientific  question, 
that  there  are  one  or  two  matters  bearing  upon  it  which 
may  be  worth  present  attention  and  much  future  thought 
from  all.  That  we  do  not  obtain  in  a steam-engine 
more  than  a quarter  of  the  heat  we  expend  in  the  fur- 
nace is  now  generally  recognised.  There  is  a table 
here,  based  upon  Mr.  Joule’s  calculations,  which  gives 
the  number  of  horse-power — a technical  term,  meaning 
33,000  units  of  work,  which  could  be  obtained  by  utilis- 
ing the  heat  required  for  passing  nine  pounds  of  ice 
through  its  physical  and  chemical  changes.  If  we 
have  9 lbs.  weight  of  ice,  and  attempt  to  melt  and  con- 
vert them  into  liquid,  a certain  amount  of  heat  is 
absorbed,  or  rendered  “latent,”  as  it  is  called.  At  any 
rate,  there  is  a quantity  of  heat  that  does  not  show  itself 
upon  the  thermometer.  Then,  after  it  is  converted  to 
water,  if  we  gradually  raise  the  temperature  to  212“, 
there  is  another  large  quantity  of  heat  rendered  “latent” 
in  the  conversion  of  this  water  into  vapour ; and  if  we 
then  convert  that  vapour  which  comes  from  the  water 
into  its  elemental  gases,  viz.,  oxygen  and  li3’drogen, 
another  large  quantity  of  heat  is  absorbed  or  rendered 
“latent.”  Now,  take  that  process  backwards;  assume 
we  can  take  this  9 lbs.  of  oxygen  and  hydrogen  and  re- 
convert them  back  again  into  ice,  and  that  it  was  in  our 
power  to  use  the  heat  which  had  been  given  off,  then  we 
get  the  quantity  shown  in  the  table.  If  we  burn  a 
quantity  of  hydrogen  in  oxygen  it  is  converted  into 
water  ; if  one  part  of  hydrogen  and  eight  parts  of  oxygen 
are  combined  by  an  electric  spark  or  other  means,  and  con- 
verted into  water  at  212“,  a number  of  units  of  heat  equal 
to  1,451  horse-power  are  obtained.  If,  then,  we  pass  it 
still  further  into  the  form  of  water  at  32°  we  should 
obtain  38  horse-power  more ; and  if  we  then  pass  it 
from  the  form  of  water  into  the  form  of  ice,  we  should 
obtain  30  horse-power.  Therefore,  if  in  obtaining  9 lbs. 
of  ice  from  its  primeval  elements,  viz.,  1 lb.  of  hydrogen 
and  8 lbs.  of  oxj^gen,  we  could  utilise  as  a mechanical 
agent  all  the  heat  set  free,  then  from  the  data  given 
we  see  that  there  would  be  obtained  1,519  horse-power 
of  work.  But  we  cannot  obtain  this.  What  becomes 
of  the  heat,  where  it  goes,  and  why  we  cannot  contrive 
to  utilise  it,  are  inquii’ies  which  yet  perplex  scientific 
students.  Various  surmises  have  been  made,  but  none 
of  them  have  been  accepted,  except  as  the  vague  guesses 
of  an  unsolved  riddle,  the  best  of  which  are  taken, 
though  there  remains  a lurking  feeling  that  none  of 
them  are  right. 


The  following  is  a copy  of  the  table  to  which  allusion, 
has  been  made  in  the  previous  paragraph  : — 


Meghanigal  Value  op  Heat,  Developed  as  Nine 
LB8.  OF  Water  Pass  from  the  Gaseous  to  the 
Solid  State. 


1 lb.  of  hydrogen  and  8 lbs.  1 
of  oxygen  to  water  at  212°  f 

■ develope 

Water  from  212“  to  -water) 
at  32“  ( 

develope 

Water  from  32“  to  ice j 

develope 

{ 

{ 

; 


Units  of 
Work. 
34,462 

X 

1,390  (C.) 
180  X 9 

X 

772  fF.) 
143  X 9 
X 

772  (F.) 


Horse 

Power, 


Total  horse  power  developed 1,619 


There  is  another  table  bearing  on  this  question,  viz., 
the  advantage  of  using  steam  at  a higher  pressure  than 
what  is  called  low-pressure  steam.  If  we  take  water  at 
33“,  that  is  just  above  the  temperature  of  ice,  and  that 
be  warmed  until  it  attains  the  temperature  213°,  it  would 
occupy  a bulk  1,669  times  as  large  as  it  was  in  the  form 
of  water.  There  is  a relation  between  the  pressures  and 
temperatures  which  must  be  maintained,  in  order  to  pre- 
serve the  whole  of  the  water  in  the  form  of  steam. 
These  relations  are  expressed  in  the  first  two  columns 
in  the  following  table.  The  third  column  expresses 
the  resulting  volume  of  steam.  The  fourth  column 
is  the  product  of  the  pressure  and  the  volume,  and, 
therefore,  represents  the  mechanical  value,  of  our  unit 
of  water.  How  much  and  at  what  rate  this  value 
or  power  increases  with  an  increase  of  heat  and  a corre- 
spondent increase  of  pressure  may  be  known  by  consider- 
ing the  figures  in  this  fourth  column.  These  figures  re- 
present the  advantage  of  using  steam  at  high  pressures, 
and,  therefore,  high  temperatures  : — 


Steam  from  Water. 


Pressures. 

Temperatures. 

Volumes. 

Pressure  multiplied 
by  volume. 

lbs. 

Deg.  Fah. 

15 

39 

1 

15 

213 

1,669 

25,035 

25 

240 

1,042 

26,050 

35 

260 

765 

26,775 

45 

275 

608 

27,360 

55 

288 

506 

27,830 

65 

299 

434 

28,210 

75 

308 

381 

28,575 

85 

317 

340 

28,900 

95  ' 

325 

307 

29,165 

The  reason  why  we  cannot  work  steam  at  some  of 
these  very  high  temperatures  is  this,  that  when  we  super- 
heat it,  we  thereby  prevent  anj-  of  it  being  converted  into 
vapour,  and  if  it  is  not  so  converted  into  vapour  we  have 
no  means  of  lubricating  the  faces  of  our  slide  valves,  and 
the  consequence  is,  the  metals  being  heated,  they  soften, 
then  scratch  and  tear  each  other’s  faces,  and  the  engine 
is  soon  destroyed.  As  soon  as  we  can  gi  t slide  valves 
made  of  some  material  which  will  bear  this  higher 
temperature  without  abrasion  or  scratching,  then, 
probably,  we  shall  be  able  to  work  super-heated  steam 
economicallj^. 

The  amountof  steam  converted  into  visible  vapour,  and 
cause  of  excessive  loss  of  power  in  ordinary  steam-engines 
may  be  made  clear  in  this  way.  There  is  in  the  receiver 
of  the  air-pump  a piece  of  sponge  with  a little  water  on 
it ; if  a portion  of  the  air  saturated  with  vapour  be 
pumped  out,  a small  portion  of  the  water  is  con- 
verted into  vapour,  which  you  see  deposited  in  a 
film  on  the  glass.  This  is  caused  by  the  air  being 
rarefied  and  becoming  colder,  therefore  not  com- 
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petent  to  hold  in  solution  as  much  vapour  as  it  had 
previously  done.  Now,  what  takes  place  in  this  receiver 
is  taking  place  in  hundreds  of  steam-engine  cylinders, 
and  wasting  pounds  and  pounds  of  fuel.  As  soon  as  the 
steam  enters  the  cylinder  it  fills  it,  or  rather  it  fills  the 
part  of  the  cylinder  below  the  piston.  Arrangements  are 
usually  made  that  a portion  of  the  stroke  may  be  accom- 
plished by  the  expansive  action  of  the  steam.  Now,  as 
soon  as  the  opportunity  for  expansion  is  presented,  theie 
is  at  once  this  deposit  of  moisture,  and  the  deposit  is  indi- 
cative of  a sacrifice  of  heat. 

Now,  this  action  of  heat  is  not  confined  to  liquids,  it 
also  extends  to  solids.  Here  is  a piece  of  unannealed 
glass.  Those  present  who  have  to  deal  with  steam- 
engines,  know  that  it  very  often  happens  from  some 
apparently  unaccountable  cause,  that  what  are  called  the 
water-gauges  of  the  boilers  are  broken.  These  breakages 
are  in  consequence  of  the  glass  tubes  being  unannealed ; 
and  if  you  are  aware  of  the  process  by  whii  h tubes  are 
mad.?,  you  will  see  at  once  they  cannot,  without  some 
special  arrangements,  be  annealed.  They  are  made  by 
taking  a solid  bull  of  glass  out  of  the  pot ; this  is  then 
blown  into  a globe  ; then  a second  man  puts  a jiipe  with  a 
molten  nodule  of  glass  upon  it  on  that,  part  of  the  globe 
which  is  opposite  to  the  pipe  by  which  it  was  blown.  The 
men  run  asunder,  and  so  the  globe  is  lengthened  out  into 
a tube  and  laid  along  the  floor.  This  long  pipe  is  then 
cut  into  gauge-tube  lengths,  and  generally  so  sold.  If  one 
of  these  tubes  be  cleaned  with  an  iron  wire,  having  a piece 
of  cotton  wool  wrapped  round  it,  the  wire  being  pushed  up 
and  down  as  is  usually  done,  and  the  clean  tube  be  restored  \ 
to  the  boiler,  it  may,  in  two  or  three  days  or  weeks,  fall 
to  pieces  without  any  one  being  to  blame,  except  those 
who  put  the  wire  through  the  tube.  Here  is  a piece  of 
glass  very  thick  and  strong,  and  in  all  respects  very 
good  glass,  hut  unannealed.  It  is  really  a simple  piece 
taken  out  of  the  melting-pot  as  a sample,  to  guide  the  j 
manufacturer  respecting  the  quality  and  colour  of  the 
articles  that  may  be  made  from  it.  Now,  in  all  proba- 
bility, if  this  pieoe  of  quartz,  less  than  the  size  of  an  ; 
ordinary  pea,  be  allowed  to  drop  gently  into  the 
sample  flask,  this  strong  flask  (the  glass  is  nearly 
one-half  of  an  inch  in  thickness)  may’  fall  into  pieces. 
There  ! You  see  the  bottom  has  immediately  dropped 
out,  notwithstanding  the  thickness,  and  if  it  were  left 
here  all  night  it  might  crumble  into  half-a-dozen  piices 
before  the  morning.  On  one  occasion  I cleaned  out  a glass 
tube,  about  three  feet  long,  connected  with  an  air-pump, 
and  in  a thoughtless  moment  took  a wire,  attached  some 
cotton  wool  to  it,  and  drew  it  through  the  tube.  In 
about  half  an  hour  there  was  a slight  click — in  a few 
minutes  another  click.  On  looking  at  the  tube  it  was 
seen  to  be  cracked.  The  slight  but  instructive  noises 
continued,  click  after  click,  and  crack  after  crack,  and  in 
the  morning  the  tube  was  separated  into  many  hundred 
pieces,  though  no  one  touched  it.  Workmen  and  servants 
are  often  blamed  for  the  breakage  of  glass,  which 
breakage  arises  from  such  a cause  as  this. 

What  are  called  Prince  Rupert’s  drops  are  obtained  by 
allowing  molten  glass  to  fall  into  water,  and  so  falling  the 
drops  are  suddenly  cooled  on  the  outsidi-,  and  the  con- 
sequence is  that  the  molten  glass  in  the  interior  is  firmly 
bound  beyond  its  power  of  resistance,  even  though 
it  has  a large  amount  of  heat  in  it.  If  it  had  been  tree, 
the  molecules  of  glass  would  have  crystallised  ami 
arranged  themselves  according  to  the  law  which  governs 
them  ; but  being  bound  by  the  external  film  they  cannot 
so  arrange  themselves.  The  heat  contained  in  them  can- 
not do  the  works  of  crystallisation  it  was  competent  to 
do — it  has  become  stored  up  or  potential.  Therefore,  as 
soon  as  ever  the  equilibrium  of  the  shell  of  the  bulb  is 
destroyed  this  heat  gives  out  its  work.  In  the  interior 
of  this  bulb  there  is  a large  amount  of  potential  energy  ; 
and  if  the  equilibrium  be  destroyed  by  cracking  off  the 
end,  in  the  same  way  as  it  was  destroyed  in  the  other 
case  by  dropping  a little  bit  of  quartz  into  the  thick 
glass,  we  shall  find  it  will  manifest  itself,  and  very 


po.ssibly  will  break  the  glass  bottle  in  which  the  Rupert’s 
drop  is  placed. 

We  will  now  pass  on  to  a series  of  experiments,  the 
object  of  which  is  to  show  the  effect  of  heat  in  relation 
to  solids  and  liquids,  and  converting  them  into  vapour. 
Mr.  Wills,  to  whom  we  were  indebted  for  assist- 
ance on  the  evening  of  the  lecture  on  the  energy  of 
affinity’,  has  kindly  undertaken  to  exhibit  some  striking 
and  instructive  experiments.  In  this  iron  bottle  there  is 
condensed  carbonic  acid  gas,  which  under  ordinary  cir- 
cumstances is  a gas,  but  when  it  is  brought  under 
a pressure  of  700  lbs.  to  the  square  inch  it  becomes 
a liquid.  To  reconvert  it  from  liquid  into  gas  requires 
a large  amount  of  heat.  The  consequence  is,  one  part 
takes  heat  from  the  other,  whilst  a portion  of  it  is  sent 
forward  in  the  form  of  vapour  at  the  expense  of  the  heat 
ot  the  remainder.  That  remainder,  therefore,  becomes 
colder  and  colder,  and  appears  in  the  form  of  ice  and 
snow,  as  you  see  on  turning  the  tap,  and  letting  it 
escape  into  the  room.  The  white  substance  which  now 
is  failing  in  the  atmosphere  of  the  room  is  carbonic  acid 
snow  There  is  an  apparatus  for  enabling  the  vapour 
to  pass  round  and  round  in  a copper  vessel,  and  then 
escape  at  the  handles  ; in  so  doing  it  absorbs  a large 
quantity  of  heat,  and  therefore  that  which  remains  in 
the  vessel  freezes.  We  shall  collect  in  this  way  a large 
amount  of  snow,  which  can  afterwards  be  used  for 
other  purposes.  Nearly  a pound  weight  of  this  carbonic 
snow  is  now  deposited  in  the  copper  vessel,  and  so  cold 
is  it,  that,  on  wrapping  a piece  of  wet  flannel  round 
the  vessel,  it  frei  zes  immediately.  This  snow  can 
be  held  lightly  in  the  hand  without  inconvenience, 
but  if  pressed  a blister  will  at  once  be  raised.  Mr. 
Wills  has  taken  a small  portion  upon  his  tongue, 
and  breathing  out  the  vapour  as  it  melts,  a candle  is 
immediately  extinguished.  In  the  same  way  some 
of  it  uiay  be  put  in  a beaker,  and  the  gas  collected 
as  the  snow  melts,  when  it  will  be  found  that  a 
light  cannot  live  in  it.  Again,  here  is  a bottle  of 
water,  by  putting  some  carbonic  snow  into  it,  and  cork- 
ing it  up,  we  immediately  get  excellent  soda-water.  By 
pouring  some  ether  upon  it,  the  degree  of  cold  is  greatly 
im  i eased  hy’  the  rapid  evaporation,  so  that  the  vessel 
becomes  frozen  to  the  stool  upon  which  it  stands,  and  a 
pound  or  two  of  mercury  will  soon  be  frozen  into  a solid 
body.  Its  temperature  is  about  130°  below  the  freezing 
point  On  placing  the  frozen  mercury  at  the  top  of  a tall 
jar  of  water,  beautiful  icicles  are  immediately  formed  in 
consequence  of  the  intense  cold. 

Before  closing,  attention  may  be  directed  to  the 
sources  whence  our  supplies  of  heat  are  derived.  The 
classification  of  fh'-se,  and  the  character  of  the  heat 
derived  from  them,  may  be  studied  in  the  tabular  form. 

Sources. 

A Inherent  Affinities. 

B Solar  Radiation. 

C Earth’s  Rotation. 

D Earth’s  Internal  Heat. 

Stores. 

Potential.  Whence  Pekived. 

Fuel B and  A. 

Food B. 

Reservoir  Water B. 

Tidal  Water 0. 

Kinetic.  Whence  Debited. 

Winds B. 

Ocean  Currents  B. 

Hot  Springs  D. 

Volcanoes D. 

There  is  one  other  matter  to  which  the  subject  of  last 
week’s  lecture  bears  a very  extraordinary  relation. 
Science  investigations  have  established  that  a process 
of  what  is  called  dissipation  of  energy  is  going  on. 
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In  the  lecture  on  the  energy  of  light,  attention  was 
directed  to  aremarkahletestimony  which,  through  modern 
science  "views,  is  thus  given  to  Scripture.  Let  me  add  a 
few  words  on  an  equally  remarkable  one  in  reference  to 
the  energy  of  heat.  In  the  case  of  light,  page  699, 
reference  was  to  the  beginning  of  the  Bible ; in  this  case 
of  heat  it  is  to  the  end  of  it.  St.  John  (Rev.  vii.,  16), 
speaking  of  the  new  heavens,  writes,  “ neither  shall  the 
sun  light  on  them,  nor  any  heat.”  How  singularly  in 
accord  with  this  is  the  declaration  (Rev.  xxi.,  1), 
“ There  shall  he  no  more  sea,  neither  shall  they  thirst 
any  more.”  Clearly,  if  the  heat  he  not,  there  can  he  no 
water  nor  sea.  Now,  science  testifies  to  the  dissipation 
of  heat,  and  thus  unconsciously  testifies  to  a gradual 
progress  to  that  state  which  prophecy  so  plainly  declares. 

In  closing  this  course  of  Cantor  lectures  on  the 
energies  of  the  imponderables,  the  thought  re-presents 
, itself,  which  was  not  an  unfrequent  visitor  in  the  pre- 
1 paration  of  them,  and  which  gained  utterance  in  the 
first  lecture  in  these  words  ; — “ It  may  be  said,  and  with 
some  show  of  reason,  when  the  comprehensive  title  of 
these  lectures  is  considered,  a little  well  or  completely' 
done  is  better  than  much  ill  or  very  partially  done.' 
As  a principle  in  education  this  is  a truism.  These 
^ Cantor  lectures  are  not  to  be  scholastic  lessons ; they 
maj^  teach,  but  the  primary  object  of  them  is  rather  (o' 
be  suggestive  of  thought,  to  give  food  for  reflection, 
material  for  development,  to  arouse  inquiry,  to  provoke' 
investigation,  to  leave,  in  fact,  an  unsatisfied  impression 
that  there  is  more  than  the  lecturer  has  expressed,  and 
that  there  is  much  for  hearers  and  readers  to  consider. 
Such  an  unsatisfied  feeling  in  relation  to  the  energies 
named  and  the  measurement  and  utilisation  of  them  it 
is  the  object  of  this  course  to  create.  If  this  result  be 
attained,  then,  in  those  future  years  when  by  individual 
labour  light  shines  where  darkness  now  overspreads, 
there  will  be  cause  for  thanks  where  perhaps,  when 
these  lectures  end,  an  unsatisfied  longing  may  alone  he 
found.” 

Experience  in  the  delivery  confirmed  the  anticipa- 
tion in  my  mind,  and  probably  to  your  minds  has 
suggested  the  question,  why  was  so  much  undertaken 
with  so  little  time  in  which  to  do  it  ? Let  the  answer 
now  given  satisfy  those  who  were  not  present  on  the 
first  occasion,  that  however  imprudent  or  unwise  the 
judgment  may  have  been,  there,  nevertheless,  were 
method  an>i  object  in  it. 

I Probably  the  illustrative  apparatus  and  diagrams 
1 which  the  room  contained,  hut  of  which  no  use  was 
j made,  may  have  assured  some  how  much  remains  to 
I give  the  zest  of  freshness  to  an  extended  research. 

’ Should  any  pursue  this  course  thej'  will  find  an  interest 
1 at  every  turn  which  probably  other  pursuits  cannot 
>1  supply — an  enjoyment  with  no  after-reproaches,  a pro- 

r vocation  to  cheerful  thought  and  pleasant  meditations, 
<1  for:  — 

I “To  him,  who  in  the  love  of  nature  holds 

Communion  with  her  visible  forms. 

She  speaks  a various  language.” 

f They  will  further  find  an  employment  for  leisure  hours 
i'  which  soothes  care  by  for  a while  removing  it.  They 
'I  ■will  find  their  eyes  opened  to  sights  of  beauty  and 
■ brightness  to  which  the  ej’es  of  many  are  closed  ; they 
i w'ill  be  induced  to  permit  their  children,  and  their 
li  children’s  children,  to  acquire  along  with  other  know- 
* ledge  that  which  surpasses  both  in  interest  and  in  educa- 
tive  power  the  -writings  of  men  in  other  days.  Solomon 
and  Pope,  in  this  matter,  have  each  given  advice — one 
1 encouraging,  the  other  discouraging,  those  studies  these 
ij  Cantor  lectures  suggest.  Solomon  wrote,  more  than  two 
thousand  years  ago  : — 

j “ I was  King,  and  gave  my  heart  to  seckand  search  out  by  wisdom 
I concerning  all  things  that  are  done  under  heaven.” 

He  illustrates  this  and  shows  his  knowledge  of  physical 
I science  by  writing  in  the  same  chapter  (Eccles.  iv.,  6-7) 
1 the  following,  which  are  clearly  suggestive  of  what  we 
j call  trade-winds,  evaporation,  condensation,  &c.,  &c. : — 


“ The  wind  goeth  toward  the  south,  and  turneth  about  unto  the 
north  ; it  whii  leth  about  continually,  and  the  wind  returneth  again 
according  to  his  circuits.  All  the  rivers  run  into  the  sea,  yet  the 
sea  is  not  full ; unto  the  place  from  whence  the  rivers  come,  thither 
they  return  again.” 

Pope  wrote,  more  than  one  hundred  years  ago  : — 

“ Know,  then,  thyself— presume  not  God  to  sc.rn — 

The  proper  study  of  mankind  is  man.” 

To  follow  Solomon  is  to  find  peace  and  pleasure ; to 
follow  Pope  is  to  fiud  contentions  and  wars.  Cunning 
craft  and  over-reaching  are  not  in  those  pursuits  with 
which  we  have  been  dealing,  for  you  may  rely  upon  it 
that — 

“ Nature  never  did  betray  the  heart  tliat  loved  her. 

'Tis  her  privilege  through  all  the  yeans  of  this  our  life 

To  lead  from  joy  to  joy.” 


At  the  conclusion  of  the  lecture  a cordial  vote  of 
thanks  was  passed  to  the  Rev.  Arthur  Rigg,  on  the 
motion  of  Mr.;  Davenport,  in  acknowledgment  of  the 
great  pains,  time,  and  talent  he  had  devoted  to  the 
subjects. 


ANHUAL  INTSES'ATIOIIAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  tliis  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Eeports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  he  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  he  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  seventh  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 

EEPOET  - ON  THE  “ SWOEDS  AND 

MILITARY  ARMS  OF  STEEL.” 

By  Colonel  O'wen,  E..A. 

Although  there  is  hut  a small  display  of 
swords  and  steel  weapons  exhibited  this  year, 
those  to  he  found  in  the  East  Crush  Eooms  of 
the  Albert  Hall  are  well  Avorth  examination, 
for  they  not  only  include  some  excellent  speci- 
mens of  SAVords,  foils,  lances,  and  small  arms, 
but  a number  of  others  to  illustrate  the  different 
stages  in  the  manufacture  of  tlie  arms.  The 
rooms,  which  are  high  and  well  lighted,  are 
very  suitable  for  such  an  exhibition,  as  there  is 
ample  space  for  the  arrangement  of  the  different 
cases  containing  the  articles,  in  such  a manner 
as  to  allow  of  everything  being  clearly  seen. 

It  will  not  he  necessary  to  go  into  tlie  manu- 
facture of  steel,  or  the  history  of  SAVords  or  other 
arms,  Avhich  haA^e  been  so  frequently  described  ; 
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and  tlie  limits  of  this  paper  -will  not  allow  of 
more  than  a brief  description  of  the  objects 
exhibited,  and  of  a few  remarks  to  call  attention 
to  the  chief  points  deserving  of  notice  in  con- 
nection with  them. 

I he  h astern  swords,  of  which  few  are  ex- 
hibited, being  intended  for  cutting,  and  seldom 
used  for  guarding,  have  generally  a blade  much 
curved,  and  a small  hilt ; but  the  swords  used 
in  Europe,  of  which  there  are  many  specimens, 
are  employed  for  so  many  different  purposes — 
for  thrusting  and  guarding,  as  well  as  for  cut- 
ting— that  the  quality  of  the  metal  and  the  form 
of  the  blade  must  combine  such  various  con- 
ditions as  will  ensure  a generally  efficient  and 
trustworthy  weapon.  The  properties  especially 
required  in  the  metal  of  the  blade  are,  tenacity, 
elasticity,  and  hardness  ; but,  besides  these, 
lightness,  within  certain  limits,  is  of  great  ad- 
vantage, as  the  force  of  the  blow  depends  upon 
the  vis  viva,  or  energy,  to  use  a term  applicable 
to  projectiles,  and  is  therefore  proportional  to 
the  weight  into  the  velocity  squared  ; lightness 
is  also  requisite  when  a sword  has  to  be  quickly 
recovered,  in  order  to  guard  with  it.  ! 

T here  are  several  points  in  respect  to  the  form 
of  the  blade  which  require  some  explanation. 
For  thrusting,  the  blade  should  be  straight,  as  in 
a ra[)ier  ; but  fora  sword  which  is  also  intended 
to  cut,  the  blade  must  have  a curve,  so  as  to 
give  greater  width  and  depth  of  incision.  The 
centres  of  gravity  and  percussion  must  be  pro- 
perly adjusted,  so  that  the  sword  may  balance 
well,  and  may  be  used  with  effect,  but  without 
jar  to  the  hand.  To  determine  the  proper  angle 
of  the  cutting  edge  is  a matter  of  some  difficulty, 
as  the  substances  to  be  cut  into  or  through  are 
of  such  different  kinds,  hard,  soft,  brittle, 
or  tough ; two  angles  are,  however,  given 
on  each  side  of  the  blade,  one  termed  the 
angle  of  resistance,  of  40  degrees,  the  other, 
at  the  extreme  edge,  called  the  entering 
angle,  of  90  degrees.  Then,  in  order  to 
give  stiffness,  the  blade  has  one,  and  in  some 
cases  two  or  more  grooves,  which  also  serve  to 
lighten  it.  On  this  point,  which  is  not  gene- 
rally well  understood,  Mr.  J,  Latham,  m a 
paper  read  at  the  Royal  United  Service  Institu- 
tion remarked  : — “ There  is  no  possible  use  of  a 
sword  in  cutting,  thrusting,  or  guarding,  in 
which  too  great  flexibility  would  not  be  a dis- 
advantage. It  is  a singular  illustration  of  the 
little  attention  paid  to  this  subject  in  Englaisd, 
that  this  very  defect,  flexibility,  is  frequently 
assumed  as  the  criterion  or  test  of  a good  blade. 
The  blade  which  springs  the  most  easily  is 
called  the  best,  whereas  nothing  is  easier,  by 
making  the  blade  thin  enough,  and  useless 
enough,  than  to  produce  a sword  which  shall 
bend  twice  round  the  hilt  and  go  into  a hat- 
box,  or  clasp  hilt  to  point,  and  form  a waist- 


belt,  both  of  which  wonderful  swords  I have 
myself  made.  The  error  arises  from  con- 
founding flexibility  of  the  blade  with  the  elas- 
ticity of  the  steel ; the  latter  is  necessary,  the 
former  useless  and  always  injurious.  But,  to 
resume.  A blade  which  has  been  ground  thin 
to  lighten  it,  will  frequently  be  too  flexible  and 
whippy.  In  this  case,  by  putting  a groove  on 
each  side,  we  not  only  make  it  still  lighter,  but 
we  also  make  it  stiffer;  for  if  we  apply  any 
force  to  bend  a grooved  blade  sidewise,  we  meet 
with  the  greatest  amount  of  resistance  which 
any  mechanical  force  can  supply.  We  are,  in 
fact,  bending  an  arch  inwards  upon  its  crown, 
and  of  course  the  deeper  the  arch  the  greate^' 
the  resistance,  which  explains  why  the  narrow 
groove  is  preferable  to  the  broader  groove  of 
the  same  depth.” 

In  a large  case  (No.  3,792)  is  a collection  of 
specimens  exhibited  by  Wilkinson  and  Son,  to 
illustrate  the  different  stages  in  the  manu- 
facture of  the  sword  blade.  The  chief  of 
these  are  the  following : — A sw'ord  mould, 
giving  the  metal  for  two  blades,  as  re- 
ceived from  the  steel  makers.  The  mould 
broken  across  the  middle,  to  show  the  frac- 
ture of  the  metal,  and  hence  its  quality. 
4’he  tang  ready  for  welding  to  the  blade  ; the 
tang,  or  projection  at  the  bottom  of  the  blade, 
by  means  of  which  it  is  fitted  into  the  hilt,  is 
made  of  wrought-iron,  as  being  less  liable  to 
snap  off  from  a blow  than  steel.  The  mould 
drawn  out,  grooved,  and  the  tang  welded  on. 
'I'he  blade  grooved  and  pointed,  and  the  final 
forging,  which  requires  25  separate  heats. 
Several  blades,  shownng  the  effects  of  different 
methods  of  tempering  ; one  tempered  at  40 
deg.,  the  maximum  density  of  water  ; another 
at  t)0  deg.,  the  usual  temperature ; a third  tem- 
pered in  air ; a fourth  in  oil,  at  a temperature 
of  650  to  580  deg.,  a process  which  greatly 
increases  the  toughness  of  the  steel,  but  does 
not  give  suflBcient  hardness  for  swords  ; a fifth  in 
wood  (oak  and  beech  sawdust),  a method  of 
tempering  frequently  employed  for  coach- 
springs.  A blade  ground  ready  for  proof, 
and  tested  by  acid  for  greys  or  marks  in  the 
steel.  A blade  polished,  embossed,  and  etched ; 
and  another  blade,  which,  instead  of  being 
polished  with  emery  on  a revolving  drum,  has 
been  burnished  with  steel,  an  old  method, 
giving  a very  hard  surface,  but  necessarily  a 
tedious  operation. 

In  this  case  are  also  shown  a number  of 
specimens  to  show  the  different  kinds  of  blades 
used  ; such  as  those  of  a rapier,  claymore,  early 
English  backsword,  and  two  Indian  blades — 
one  of  a cimetar  with  two  grooves,  and  the 
other  not  gi’ooved,  but  having  great  thickness, 
'rhere  are  also  a couple  of  practice  swords. 

On  the  side  wall  near  the  case  containing  the 
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blades  just  described,  and  bearing  the  same 
number,  3,792 — that  of  Wilkinson  and  Son — 
are  shown  the  different  operations  in  the  manu- 
facture of  the  hilt  and  scabbard,  both  made  from 
sheets  of  rolleu  cast-steel.  A number  of  dif- 
ferent hilts,  and  some  scabbards  may  be  seen 
on  the  finished  swords.  The  chief  conditions 
required  in  a hilt  are,  protection  to  the  hand, 
strength  to  stand  a heavy  blow  without  frac- 
ture, firm  hold  without  cramjfing  the  hand,  and 
good  balance,  so  that  the  blade  may  not  be  liable 
to  turn  over. 

Below  the  operations  on  the  hilt  and 
scabbard  are  some  very  curious  examples  of 
fracture  in  sword-blades  which  have  failed 
in  proof  (No.  3,792,  Wilkinson  and  Son). 
These  show  that  the  fracture,  which  occurs 
from  vibration,  and  is  usually  at  some  little 
distance  from  the  point  struck,  follows  the  line 
of  least  resistance  offered  by  the  varying 
qualities  of  different  parts  of  the  blade.  It 
may  be  well  to  say  here  a few  words  on  the 
proof  of  swords.  The  proof  to  whicii  a sword 
is  generally  subjected  is,  to  strike  each  side 
flat  on  a table,  then  the  back  and  edge  on  a 
block  of  wood,  and,  finally,  to  bend  tlie  blade 
each  way  until  the  length  is  shortened  by  some 
inches.  As,  however,  the  striking  proof  is 
open  to  the  objection  that  the  force  exerted  by 
different  men,  or  even  hy  the  same  man,  is 
liable  to  variation,  the  late  Mr.  H.  Wilkinson 
invented  a sword  eprouvette,  which  is  capable 
of  exerting  a force  similar  to,  but  much  greater 
than,  that  of  the  human  hand,  and  can  be 
adjusted  to  any  kind  of  sword. 

Another  test  to  which  swords  or  daggers 
have  been  subjected,  and  are  now  by  some 
makers  (Wilkinson,  for  instance)  is  the  Toledo 
proof,  which  consists  in  forcing  the  blade  by  a 
blow  through  a metal  plate ; an  example  is 
shown  by  Wilkinson  and  Son  in  the  case  of 
finished  swords— the  blade  of  a dagger  with  a 
curiously  carved  ivory  handle,  piercing  a piece 
of  iron  plate  and  a large  silver  coin. 

The  swords,  including  dirks,  rapiers,  and  foils 
exhibited,  will  now  be  noticed,  and  also  a few 
lances,  not  in  the  order  of  the  numbers,  but  as 
they  will  be  found  in  proceeding  through  the 
rooms  from  west  to  east. 

Wilkinson  and  Son,  No.  3,792,  have  sent  a 
large  number  of  swords.  The  regulation  swords 
lor  officers  of  the  different  services,  Infantry, 
Cavalry,  Artillery,  and  Engineers  ; a Highland 
I claymore,  a general’s  and  an  admiral’s  sword, 
rapiers,  fencing-foils,  and  dirks.  Besides  these, 
two  beautiful  specimens  of  cut-steel  work,  made 
up  of  an  immense  number  of  separate  small  pieces 
secured  together,  in  the  hilts  of  a court  sword, 
and  of  a rapier.  A sword  with  a chased  steel 
hilt,  cut  out  of  solid  cast-steel;  and  two  Kastern 
cimetars,  one  with  hilt  and  scabbard,  chased  and 


parcel-gilt,  the  other  having  a black  Khorassan 
damasked  blade,  with  the  Royal  arms  engraved 
on  it.  The  custom  of  wearing  swords,  except 
on  State  occasions,  having  been  abandoned  by 
nearly  all  but  officers  of  the  military  or  naval 
services,  the  demand  for  them  is  small  to  what  it 
was  when  swords  were  generally  worn  and 
frequently  used  in  duelling.  The  possession  of 
a trusty  weapon  was  then  of  great  importance,, 
and  the  skill  and  time  spent  in  artistic  design 
and  workmanship  were  also  appreciated  and 
duly  rewarded.  The  cut-steel  work  mentioned 
above,  and  other  specimens  of  it  shown  by  Mole 
and  .Sons,  are,  therefore,  of  interest  as  the  evi- 
dence of  an  art  now  seldom  practised. 

No.  3,71  f. — Two  short  swords  made  by  the 
hill  tribes  of  India,  and  two  Indian  daggers,  are 
exhibited  by  Mrs.  Byrne. 

No.  3,766. — Mr.  C.  Reeves,  of  Birmingham, 
has  sent  a number  of  swords,  foils,  and  halbert 
heads.  One  of  the  swords  has  a well-executed 
chased  steel  hilt,  but  it  appears  rather  small  to- 
ffi'ord  a good  hold. 

No.  3,74:8. — The  swords  exhibited  by  Mole 
and  Sons,  of  Birmingham,  have  been  designed 
for  presentation  to  officers  of  the  regular  or 
volunteer  services,  to  generals,  and  Indian 
princes,  and  most  are  of  elaborate  patterns. 
An  artillery  officer’s  sword  hHS  an  engraved 
scabbard,  somewhat  rough  in  execution,  but  a 
handsome  chased  steel  hilt,  nickel-plated  ; a 
general’s  sword,  silver  mounted ; the  mounts 
of  others  are  silver  gilt,  and  that  of  a volunteer 
officer’s  sword  is  parcel  gilt.  Two  Court  swords 
have  elegant  cut-steel  hilts,  and  one  is  nickel- 
plated.  Besides  the  swords  are  fencing  foils,  and 
Highland  dirk,  nickel-plated ; halberts  of  orna- 
mental designs,  silver  and  parcel  gilt ; service 
and  practice  lances,  and  boarding  pikes  with 
nickel-plated  mounts  and  shafts  of  affi,  for 
which  bamboo  has,  however,  been  substituted 
in  the  lances  of  the  British  cavalry.  The  object 
of  the  nickel-plating  is  to  prevent  corrosion ; 
the  surface  thus  obtained  is  very  similar  in 
appearance  to  steel;  it  will  wear  along  time, 
and  preserve  its  brightness  if  cleaned  occa- 
sionally with  leather. 

No.  3,765. — The  Royal  Commissioners  have 
sent  some  Chinese  swords,  of  rude  design  and 
workmanship  ; an  officer’s  sword ; soldiers’ 
swords,  both  single  and  double,  in  rough  leather 
scabbards ; and  an  executioner’s  sword.  The 
prices  which  are  attached  are  such  as  would 
be  asked  in  this  country  rather  for  knives  than 
swords  ; thus,  the  soldier’s  sword  costs  but  5s., 
and  the  executioner’s,  which  is  the  most  ex- 
pensive, only  12s.  9Jd. 

No.  3,738. — The  Husquarna  Small  Arms 
Manufacturing  Company,  -lonkoping,  Sweden, 
sends  a damasked  sword  blade. 

No.  3,739 — Three  Japanese  swords,  which 
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are  to  be  found,  not  in  the  Crusli  Room,  but  on 
the  wall  to  the  right  of  the  entrance  to  the  School 
of  Cookery,  in  the  East  Gallery.  These  swords 
have  wide  blades,  wuth  thick  backs,  ground 
down  to  an  edge  like  a razor ; one  blade  has  a 
simple  design  cut  in  it,  two  ha^m  grooves,  but 
the  third  has  no  groove.  They  have  rough, 
unpainted  wooden  hilts,  without  any  guard,  and 
plain  wooden  scabbards. 

No.  3,788. — The  War  Department  exhibit  a 
couple  of  the  service  lances,  with  bamboo  shafts, 
made  at  the  Enfield  Small  Arms  Kactory ; the 
male  bamboo,  of  which  the  shafts  are  made,  is 
solid,  and  is  obtained  from  India ; it  is  lighter 
than  ash. 

Before  proceeding  to  note  the  small  arms 
exhibited,  it  may  be  as  well  to  say  a few  words 
on  the  damask  2^attern,  or  watering,  to  be  ob- 
served on  some  blades.  The  damask  is  obtained 
by  subjecting  the  blade  to  the  action  of  acids. 
Dr.  Percy,  in  his  “ Metallurgy  of  Iron  and 
Steel,”  thus  explains  the  cause  of  the  irregular 
action  of  the  acid,  Avhich  produces  the  effect : — 
“ The  damasked  jiortion  is  due  to  the  difference 
in  colouration  resulting  from  the  action  of  acids 
on  iron  and  steel,  the  surface  of  the  former 
being  left  with  a metallic  tissue,  and  that  of  the 
latter  being  left  coated  with  a black,  firmly- 
adherent  cai’bonaceous  residue.  By  suitably 
piling  together  bars  of  steel  and  iron,  welding 
them,  and  then  drawing  them  out  under  the 
hammer,  or  otherwise,  patterns  of  various  kinds 
may  be  produced,  just  as  is  done  in  the  case  of 
glass  by  heating  together  variously  coloured 
prieces  of  glass,  and  drawing  them  out  into 
rods.”  Gun-barrels  are  damascened  on  the 
same  principle.  It  is  evident  from  the  above 
ex]ilanation  that  a blade  of  steel  only  will  not 
exhibit  a damask  pattern,  and  that  those  blades 
wdiich  can  be  damasked  are,  from  the  p^resence  of  a 
prop)ortion  of  wrought  iron,  softer  than  steel  blades. 

Unly  a few  small-arms  are  shown,  and  these, 
although  some  of  the  best  of  their  kind,  present 
no  novelty.  The  War  Department,  No.  3,788, 
has  sent  a Martini-Henry  rifle,  with  a number  of 
specimens  of  the  various  stages  of  manufacture 
as  carried  on  at  the  Small  Arms  Factory  at 
Enfield.  A large  number  of  separate  pjieces 
illustrate  the  niimerous  operations  through  which 
the  different  p>arts  of  the  breech  arrangement 
pass.  A rough  steel  barrel,  cast,  drawn  out,  and 
bored  at  Mr.  Mark  Firth’s  works,  Sheffield ; a 
finished  barrel,  a section  of  the  barrel  to  show 
the  rifling,  and  a rifle  with  stock  complete,  make 
UJ3  the  collection. 

In  the  case  containing  the  sword  blades  in 
various  states,  as  before  described,  are  49  stages 
in  the  manufacture  of  the  bayonet  (No.  3,770), 
exhibited  by  the  Royal  United  Service  Institu- 
tion ; the  service  bayonets  are  made  by  machinery 
at  Enfield. 


The  Husquarna  Small  Arms  Manufacturing 
Company,  Jonkoping,  Sweden  (Xo.  3,738),  ex- 
hibit several  guns  and  rifles  with  steel  barrels 
and  locks ; they  are  central-fire  breech-loading 
arms,  with  a compact  and  light  breech  arrange- 
ment. The  metal  of  which  they  are  made — 
Swedish  cast-steel  and  Bessemer  steel — is  said  to 
be  of  excellent  quality,  equal  to  that  produced 
by  the  best  works  in  Sweden.  These  guns  and 
rifles  can  be  made  at  a very  low  price,  labour  at 
the  Husquarna  works  being  very  cheap,  and 
there  being  a fine  waterfall,  80  ft.  high,  which 
gives  motion  to  the  machinery.  A number  of 
specimens  of  the  lock  in  various  stages  of  manu- 
facture are  also  exhibited  by  the  Husquarna 
Company. 

Wilkinson  and  Son,  in  the  case  containing 
sword-blades,  IN 0.  3,792,  has  one  pair  of  gun- 
barrels  without  and  another  jiair  with  the 
breech-loading  apparatus,  all  made  of  Whit- 
wmrth  steel ; and  in  the  case  of  swmrds  No.  3,792 
a double-barrelled  gun  complete,  wuth  Wilkin- 
son’s pratent  central  fire  breech  action  and 
barrels,  also  of  Whitworth  steel.  This  metal, 
wdien  cast,  is  subjected  to  very  powerful  hydrau- 
lic p>ressure,  in  order  to  condense  the  steel,  get 
rid  of  any  air  cavities,  and  obtain  prerfect 
uniformity  and  soundness  in  the  casting.  A 
nine-prouuder  cannon,  made  of  this  comj)ressed 
steel  and  exhibited  last  year,  was  tried  at 
Southport  in  October,  1872,  and  stood  withortt 
injury  the  heavy  strains  caused  by  large  charges 
of  two  and  a half  pounds. 

The  War  Department  exhibit  a number  of 
heads  of  shrapmel  shell,  as  made  in  the  Royal 
Laboratory,  Woolwich,  of  the  follow'ing  calibres  ; 
— 9,  16,  25,  40,  and  64  or  80  pounder  ; 7,  8,  9, 
10,  11,  and  12  inch;  also  a 10  inch  head,  in 
various  stages  of  manufacture.  These  heads 
are  made  of  Atlas  metal,  which  is  a mild  Besse- 
mer steel.  A head  is  made  from  a disc,  which 
is  stamped  in  dies  of  various  sizes,  until  brought 
to  the  pjropier  ogival  shap^e.  It  is  attached  to 
the  cast-iron  shell  by  means  of  rivets. 

No.  3,770  is  a curious  combination  of  pnck, 
spade,  axe,  and  mantlet,  presented  to  the  late  Sir 
John  Burgoyne  by  A.  S.  Harrison,  captain  in 
the  First  London  Engineer  volunteers,  and  sent 
from  the  Royal  United  Service  Institution.  It 
is  doubtless  intended  for  a sapper. 

In  the  West  Gallery  (letter  L.  on  the  pflan  in 
the  official  catalogue)  Vickers,  Sons,  and  Co., 
of  Sheffield,  exhibit  a very  long  steel  block,  in- 
tended for  the  lining  of  a heavy  built-up  piece 
of  ordnance;  also  various  small  test  piieces,  with 
the  tensile  strength  and  the  limit  of  elasticity 
and  elongation  marked  on  them.  Such  blocks 
for  the  inner  tubes  of  ordnance  are  made  by 
melting  the  steel  in  crucibles, which  are  emprtied 
into  an  iron  moiild.  The  ingot  is  allow’ed  to 
cool  gradually,  and  is  then  heated  in  a Siemens 
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furnace,  and  very  gradually  drawn  out  under  a 
steam  hammer.  The  steel  blocks  for  the  service 
ordnance  are  roughly  bored  and  tempered  in 
oil,  which  renders  the  metal  both  harder  and 
tougher. 

The  War  Department  exhibit  a pair  of 
trunnion  blocks.  No.  3,788,  for  a 35-ton  gun, 
made  in  the  Royal  Carriage  Department,  Wool- 
w'ich. 


REPORT  ON  RAW  SILK. 

By  B.  Francis  Cobb. 

Among  the  novelties  exhibited  at  the  Exhi- 
bition, few  are  more  interesting  than  the  rearing 
the  silkworm  by  the  open-air  process  of  M. 
Alfred  Roland,  of  Orbe,  Switzerland;  and 
the  reeling  the  silk  from  the  cocoons,  as  ex- 
hibited by  Messrs.  Jouffray  of  Vienne,  Isere, 
France. 

The  rearing  silkworms  in  this  country  is  not 
new,  and  as  recently  as  1870  the  process  was 
shown  at  the  South  Kensington  Museum ; 
but  the  present  exhibit  has  the  novelty  of  rear- 
ing in  the  open  air,  and  exposing  the  worm 
to  all  the  variations  of  climate  without  pro- 
tection beyond  a roof,  for  the  rearing  for 
cocoons ; while  for  “ graine,”  the  worms  are 
allowed  to  remain  on  the  trees,  pass  through 
the  stages  of  worm,  chrysalis,  and  moth,  and 
lay  their  eggs  upon  the  tree  itself,  where  they 
remain  through  the  winter  exposed  to  frost  or 
ice.  In  a paper  read  at  the  Society  of  Arts  on 
the  23rd  of  April  last,  this  method  was  fully 
explained,  and  in  the  discussion  which  followed, 
the  opinion  was  expressed  that  not  only  might 
this  method  be  available  for  raising  “ graine  ” 
in  this  country,  but  that  it  would  be  of  great 
service  for  the  production  of  cocoons  in  the 
colonies. 

M.  Roland,  when  in  London  recently,  seemed 
to  entertain  no  doubt  but  that  his  worms  would 
outlive  the  evil  effects  of  the  east  wind  then 
blowing,  and  in  fact  expressed  himself  quite 
satisfied  as  regards  our  climate,  notwithstanding 
its  sudden  changes ; but  an  unexpected  enemy 
appeared  in  the  shape  of  the  London  “ blacks,” 
which  the  east  wind  showered  upon  his  little 
mulberry  trees,  set  like  a miniature  plantation 
by  the  side  of  the  magnanerie,  and  caused  no 
I slight  apprehension  as  to  the  result  such  unex- 
' pected  doses  of  carbon  might  produce  upon  the 
worms.  Certainly,  this  was  an  element  which 
had  not  entered  into  M.  Roland’s  calculations 
when  he  consented  to  exhibit  his  process  in 
London. 

In  the  magnanerie  the  worms  are  now  spinning 
their  cocoons,  and  the  fact  that  up  to  the  pre- 
sent not  a single  death  has  occurred  speaks 
volumes  for  the  open-air  process,  for  during  part 


of  the  time  there  has  been  great  difficulty  in  the 
supply  of  leaves  for  food. 

'J  hat  this  process  is  a complete  success  can 
no  longer  be  doubted,  and  the  certificate  of 
Messrs.  Gaydou  and  Oo.,  of  'i'urin,  read  at  the 
Society  of  Arts  on  the  occasion  alluded  to, 
places  the  matter  beyond  doubt.  They  cer- 
tify— 

“ The  educations  made  this  year,  1872,  with  grain  pro- 
duced by  the  open-air  system  of  M.  Alfred  Roland,  of 
Orbe,  Canton  de  Vaud,  Switzerland,  have  given  on  an 
average  40  kilogrammes  of  cocoons  for  30  grammes  of 
grain  ; that  is  to  say,  1 oz.  troy  weight  produced  107  lb., 
troy.  The  yellow  cocoons  of  M.  Roland  yield  one 
kilogramme  of  ffre^e  silk  per  12  kilogrammes  of  cocoons. 
About  160  cocoons  go  to  make  up  the  kilogramme 
(2'21b.  avoir.).  This  race  does  not  contain  more  than  8 
per  cent,  of  double  cocoons.— (Signed) 

“ A.  GAYDOU  AND  CO. 

“ Turin,  Sept  12,  1872.’’ 

From  the  rearing  the  cocoon  to  the  reeling 
the  silk  from  the  cocoon  is  the  natural  step,, 
and  this  art  is  shown  by  Jouffray’s  machine, 
3,682,  West  Galleries,  room  17,  ground  floor,, 
part  of  which  is  for  reeling  and  the  other  j>art 
for  re-reeling.  In  both  these  processes  the  reel 
is  here  turned  by  steam-power,  but  this  is  not  a 
necessity,  and  the  reels  might  be  just  as  easily 
and  well  turned  by  hand  ; in  fact,  the  China 
crop  for  the  past  season,  just  estimated  at 
7,150,000  lbs  , has  been  all  reeled  by  hand.  This 
silk  reeling  is  an  exhibition  which  no  one 
should  pass  without  examination.  It  is  an 
industry  which  we  iiave  not  in  this  country,, 
and  it  is  somewhat  to  our  disciedit  that  silk  is 
the  only  manufacture  in  Great  Britain  in  which, 
we  do  not  commence  with  the  raw  material. 
The  raw  material  of  silk  is  the  cocoon,  such  as  one 
sees  reeled  at  this  exhibit,  besides  the  specimens 
in  rooms  14  and  15,  class  8,  division  2.  it  has 
been  stated  seriously  that  English  women  could 
not  acquire  the  peculiar  knack  necessary  to  reel 
silk  well,  which  is  equivalent  to  saying  that 
English  w'omen  cannot  do  that  which  French,. 
Italian,  Chinese,  Japanese,  and  the  women  of 
many  other  parts  of  the  w'orld  can  do  without 
difficulty.  Of  course  it  is  nonsense  ; but  it  is  a 
fixed  idea  in  many  of  the  silk  manufacturing 
districts,  and  the  more  this  process  is  seen  and' 
talked  at.out,  the  sooner  the  old  pre-conceived 
prejudices  must  give  way.  The  great  skill 
required  is  to  keep  the  thread  the  same  size,  so 
that  a given  number  of  yards  may  at  any  time 
w'eigh  the  same  ; for  instance,  supposing  the 
reeler  starts  with  four  cocoons,  towards  the  end 
it  would  require  six  cocoons  to  maintain  the 
size,  the  thread  of  the  cocoon  becoming  more 
and  more  attenuated  as  it  approaches  the  chry- 
salis, until  it  finally  breaks,  and  wffiat  is  left, 
technically  called  “skin,”  is  treated  as  other 
waste  silk,  and  carded. 

The  woman  reeling  at  Messrs.  Jouffray’s 
machine  is  evidently  an  expert,  as  the 
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beauty  of  the  raw  silk  she  produces  proves  ; 
but  there  is  no  mystery  to  be  discovered,  and 
the  use  of  the  second  basin,  which  sorely 
puzzles  some  curious  spectators,  is  to  contain 
cold  water  to  cool  the  reeler’s  fingers  in.  The 
heat  of  the  water  in  which  the  cocoons  are 
]ilaced  to  dissolve  the  natural  gum  varies,  with 
the  description  of  cocoon  used,  from  160*^  to 
200*^  Fah.,  and  this  is  a thing  that  requires 
care  and  a little  discrimination  to  regulate. 
In  this  case  the  heat  is  supplied  by  steam,  which 
can  easily  be  regulated,  but  in  China  and  Japan 
a charcoal  fire  under  the  basins  supplies  the 
heat,  and  the  specimens  of  Japanese  reeling 
machines,  immediately  opposite  Messrs.  Jouf- 
fray’s  machine,  show  how  simple  the  process  is 
in  that  country. 

In  Milan  the  complicated  machines  of  the 
Chevalier  Albert  Keller  not  only  reel,  but  put 
a twist  into  the  thread  by  one  process,  making 
what  are  called  “ singles and  the  silk,  in  con- 
sequence of  this  im2:)roved  machinery,  has  a 
high  repute.  It  seems  strange  that  the  silk  trade 
of  this  country  never  yet  adopted  the  most 
approved  method,  and  improved  the  mechanical 
appliances  for  reeling  silk. 

The  work  is  especially  adapted  for  women  and 
girls,  and  is  an  industry  which  might  be 
developed  in  this  country  to  the  benefit  of  all 
classes  ; and  by  Keller’s  process  the  same  high- 
class  skill  is  not  required  as  in  the  swift  reeling 
now  exhibited,  the  motion  of  Keller’s  machines 
being  slow. 

In  rooms  14,  15,  No.  3,611,  is  a case  of 
English  silk,  grown  and  reeled  in  this  country 
from  seed.  Specimens  of  the  cocoons  are  shown 
in  the  “ bush  ” where  the  worm  spun  them. 
The  moths,  eggs,  cocoons  reeled,  refuse,  thrown, 
and  manufactured  silk  exhibited  in  this  case  are 
all  English,  and  exhibited  by  the  grower,  Capt. 
Mason,  of  Yateley,  who  has  for  the  last  few  years 
experimentalised  upon  the  rearing  of  silk  in  this 
country.  The  reelers  have  been  brought  from 
the  village,  and  one  boy,  who  has  attained  the  art 
of  reeling,  Capt.  Mason  speaks  very  highly  of. 
The  sjiecimens  of  raw  silk  in  this  case  will  bear 
comparison  with  many  high  class  silks,  although 
they  have  been  grown  and  reeled  in  England. 

In  case  3,638  are  beautiful  specimens  of 
Broussa  silk,  and  the  cocoons  from  which  the 
silk  was  made.  The  exhibition  of  the  cocoons 
Avith  the  raw  silk  makes  this  case  extremely 
interesting,  and  the  different  races — yellow 
Italians,  Japans,  pure  whites,  and  sulphur- 
coloured  cocoons — with  the  high  quality  of  the 
silk  obtained  from  some  of  the  white  and  yellow 
cocoons,  place  this  silk  in  a good  position  among 
its  competitors.  It  is  \Amrthy  of  note  that  but 
a few  years  since  the  silk  produced  from  this 
district  was  inferior.  They  are  all  exhibited  by 
the  Turkish  government. 


In  case  3,612  China  raees  are  exhibited  by 
Messrs.  Matheson  and  Co. — Tsatlas,  from  Nan- 
zing  and  Hoochow;  Taysaams,  from  Ka-shung 
andWoo-sei,  with  China  throwns.  These  are 
beautiful  silks,  and  it  must  be  acknowledged 
that  when  China  sends  forth  her  choiee  samples 
they  are  very  hard  to  beat.  The  speci- 
mens of  yellow  silk  from  Shantung  are  inte- 
resting, as  being  only  recently  received  from 
there,  the  north  of  China  not  being  considered 
formerly  a silk -producing  country. 

Messrs.  Matheson  and  Co.  also  exhibit  very 
beautiful  specimens  of  Japan  raws;  with  each 
specimen  the  price  is  given,  both  in  dollars  and 
sterling.  Of  these  the  Jo-sheiu  and  Sin- 
chieu  are  very  fine,  and  show  what  can  be 
turned  out  by  the  primitive  reeling  machines  of 
these  people  by  care  and  extra  labour. 

The  specimen  of  green  silk  of  the  Yama-mai 
is  exceedingly  interesting,  as  shoAving  a very 
difficult  reeling  suecessfirlly  overcome,  and  pro- 
ducing a very  valuable  silk  from  an  oak-feeder. 
The  history  of  this  silk  is  modern.  About  40 
years  ago  the  inhabitants  of  16  villages  formed 
themselves  into  an  association  to  cultivate  the 
Yama-mai,  and  this  culture  has  gradually 
increased  until  the  number  of  cocoons  sold 
annually  exceeds  two  millions.  Mr.  Consul 
Adams  at  the  time  of  his  visit  to  the  district 
found  the  value  of  this  silk  to  be  800  to  840 
riyos,  which  is  about  the  value  attached  to  this 
specimen — viz.,  27s.  6d.  per  lb.  The  imperial 
robes  of  Japan  are  said  now  to  be  made  of  this 
silk.  The  worm  feeds  on  different  descriptions 
of  oak,  but  that  best  suited  is  Quercus  serrata. 

The  Japanese  Government  also  exhibit  raw 
silks,  some  of  which  show  the  re-reeling,  being  on 
the  reel  of  four  bamboos.  These  specimens  are 
very  fine,  and  it  is  to  be  regretted  that  a full 
translation  of  the  names  of  the  different  districts 
Avas  not  given,  but  very  few  being  the  wiser 
for  the  Japanese  eharacters  on  the  labels. 

No.  3,582,  by  Messrs.  E.  Hall  and  Son,  is  worthy 
of  attention,  as  enabling  the  observer  to  make 
useful  comparisons.  Here  we  find  Japan, 
Indian,  Italian,  Turkish,  and  colonial  cocoons; 
China  raws  in  the  gum,  and  the  same  dyed; 
Tsatlee  trains,  and  the  same  dyed ; India  and 
China  sewing  silks,  in  the  gum,  and  the  same 
after  boiling ; Japans  and  Cantons,  in  trains, 
and  the  same  boiled  ; and  a skein  of  Szecumen 
yellow  silk,  Avorth  comparing  with  the  Shang- 
tung  silk  exhibited  by  Messrs.  Matheson  and 
Co.  before  alluded  to. 

Nos.  3,551,  3,631,  3,626,  are  fine  specimens  of 
European  silk,  showing  the  weights  in  diniers. 

Indian  raw  silks  are  not  so  well  represented 
as  they  might  easily  have  been.  In  Messrs. 
Matheson’s  case,  2,612,  are  Madras  cocoons  of 
the  usual  unsatisfactory  nature,  and  the  Surdahs, 
made  from  similar  cocoons,  show  what  a beauti- 
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ful  silk  can  be  made  with  so  infei’ior  a raw 
material.  It  is  provoking  to  find,  with  such 
labour  and  apjdiances,  that  the  specinaens  sent 
home  from  time  to  time  from  the  Nielgherries. 
in  the  South ; Poonah  and  other  places  in 
the  Bombay  district,  and  Kangra,  on  the  Sub- 
Himalayan  slopes,  cannot  be  multiplied  and 
substituted  for  the  inferior  raws  of  Bengal.  But 
a few  years  ago  a race  of  worms  was  found  at 
Kangra  almost  wild,  and  without  a history,  with 
all  the  superiority,  both  of  size  and  quality,  of  the 
old  Tuscan  races. 

The  tussahs  of  India  are  more  interesting, 
seeing  that  fashion  has  at  last  deigned  to 
patronise  this  description  of  silk.  In  case 
3,567  we  have  specimens  of  a rough  - tussah- 
looking  silk,  and  3,612  shows  the  Indian 
tussahs  as  reeled  upon  a woman’s  knee, 
which  cannot  be  unreeled  in  this  country  from 
their  conical  shape.  The  Chinese  tussah,  in  the 
same  case,  is  a useful  description.  The  waste 
silks  in  this  case  are  also  worth  attention,  as 
they  are  now  being  utilised  in  this  country  to 
an  extent  never  before  equalled,  and  have  become 
of  considerable  importance. 

The  uses  of  this  waste,  after  being  cleaned, 
carded,  and  boiled,  is  shown  by  the  machine 
exhibited  by  Messrs.  Greenwood  and  Battley 
(3,685),  and  the  produce  of  the  manufacture,  l>y 
Messrs.  Baker,  Tucker,  and  Co.  (3,553),  and 
Messrs.  J . and  T.  Brocklehurst  (3,559).  Its 
manufacture  forms  a new  and  most  important 
feature  in  the  silk  manufacturing  of  this  country. 

In  3,551  is  a specimen  of  raw  silk  grown  and 
reeled  in  Egypt,  by  Maxwell  Anketell,  Esq.,  a 
gentleman  who  has  just  been  laying  out  large 
plantations  for  the  Khedive,  and  introducing 
silk-reeling  into  that  country.  This  is  Irom 
Italian  seed,  and  classed  with  Italian  raws. 

Messrs.  Hands  and  Co.,  in  3,583,  show  raw’ 
silks  in  the  gum  and  boiled  off,  also  silks  in  the 
various  stages  of  dyeing  ; and  their  case  is  worth 
attention  from  the  pleasing  arrangement  of 
colours  as  well  as  the  more  useful  information 
to  be  gain.  d. 

No.  3,574  is  a w’ell-exhibited  collection,  show- 
ing the  cocoons,  reeled  silk,  and  waste.  As  might 
be  expected  of  an  exhibit  from  Alais,  the  I’aw 
silk  is  not  only  very  beautiful,  but  the  quality 
superb.  The  reproductions  of  Japanese  cocoons 
point  to  its  origin,  and  Messrs.  Gascuil  and 
Tronchias  have,  by  a judicious  arrangement, 
made  an  interesting  exhibit. 

Dr.  Campbell,  in  3,563,  shows  the  silk  obtained 
from  the  worm  feeding  on  the  castor-oil  plant  in 
Assam  and  Darjeeling,  and  it  is  a matter  of 
regret  that  where  this  “endi”  comes  from  the 
mulberry  is  not  cultivated,  for  wherever  it  has 
been  planted  to  protect  young  tea,  it  grows 
luxuriantly. 

Perhaps  the  most  extraordinary  exhibit  in  the 


way  of  raw  silk  is  the  black  dyed,  which  shows 
a very  peculiar  property  in  silk,  viz.,  the  power 
to  retain  certain  drugs  and  chemicals  iir  a quan- 
tity not  only  to  replace  the  natural  gum  removed, 
but  to  increase  the  size  of  the  thread  to,  in  some 
cases,  six  times  its  natural  size.  In  the 
natural  state,  silk  contains  almost  25  per  cent,  of 
gummy  matter,  which  is  extracted  in  the  pro- 
cess of  dyeing  soft  silk,  and  the  original  16  ozs. 
is  reduced  to  12  ozs.  Such  silk  is  bright,  soft, 
and  lustrous,  will  take  the  most  beautiful  dyes, 
and  is  employed  in  the  production  of  the  most 
costly  goods.  Specimens  of  such  have  already 
been  noticed  in  case  3,583  and  others.  But  if, 
instead  of  a reduction  in  tbe  size  of  the  thread, 
it  can  be  enlarged  to  a considerable  extent,  it  is 
obvious  that  the  manufacturer  tlealing  with  a 
thread  which  covers  three  or  four  times  the 
space  the  natural  thread  would  do,  can  produce  a 
manufactured  article  at  such  a price  as  to  leave 
competitors  no  choice  but  to  discover  the  secret 
or  be  out  of  the  market.  Thus  the  present 
cheap  black  ribbons  of  Coventry  could  not  possibly 
be  produced  at  the  price  were  not  the  silk  thread 
made  artilicially  to  cover  four  times  the  space  of 
the  natural  thread. 

The  extent  to  which  silk  will  take  up  such 
weighting  is  most  extraordinary,  and  is  admirably 
illustrated  by  Messrs.  Dickins  and  Co.,  Middle- 
ton  (3,56b),  some  of  their  dyed  silks  showing  an  in- 
creased w’eight  exceeding  G(JO  per  cent.  For  some 
time  the  secret  wuts  confined  to  Lyons,  but  hlessrs. 
Dickins  and  Co.  appear  to  have  gone  beyond 
even  the  skill  of  the  Lyonese,  for  wdrile  at  Lyons 
a pound  of  silk  is  returned  weighing  about  90  to 
94  ozs  , Messrs.  Dickins  return  it  to  the  manufac- 
ture w'eighing  120  ozs. 

In  the  Queensland  Annexe  are  specimens  of 
Japanese  and  Indian  cocoons.  It  is  to  be  re- 
gretted that  these  last  are  in  the  colony  at  all. 

I he  Japanese  reproductions  are  very  good. 
The  reeled  silk  from  that  country  is  only  w'orthy 
of  notice  for  the  purpose  of  intimating  to  the 
colonists  that  the  reeling  of  silk  is  an  art  of  itself, 
subject  to  certain  trade  rules,  and  that  specimens 
like  that  from  Queensland,  although  reeled  silk, 
are  not  raw  silk,  and  have  little  or  no  value. 

Therawsilkgrown  and  reeled  by  Dr.  Hiddingh 
at  the  Cape  is  extremely  encouraging,  and  the 
beautiful  sashes  made  from  this  silk,  and  exhibited 
by  the  Society  of  Arts  (3  634),  show  what  mag- 
nificent fabrics  can  be  produced  from  it.  The 
Society  is  thus  encouraging  a new  industry 
which  bids  fair  to  become,  in  the  immediate 
future,  a prolific  and  powerful  source  of  silk 
supply. 

From  Australia  are  very  good  specimens  of 
cocoons.  No.  129  of  the  Australian  catalogue  is 
an  exhibit  of  cocoons  raised  on  the  Murray  river, 
by  Mrs.  Bladen  Neill,  from  an  acclimatised  race 
introduced  a few  years  since  into  Australia  by 
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Mr.  C.  Brady.  These  worms  appear  by  the 
change  of  climate  to  have  been  enabled  to 
shake  off  the  disease  which  has  made  the  race 
now  nearly  extinct  in  Europe.  Mr.  Thorne  also 
shows  cocoons  of  a very  high  class  from  seed  se- 
lected and  sent  him  from  this  country.  The 
yellow,  sharp-pointed  cocoons  also  exhibited  will 
doubtless  give  place  now  to  the  better  varieties 
introduced  by  Mrs.  Neill  and  others  mentioned. 

In  conclusion,  it  must  be  admitted  that  the 
exhibition  of  raw  silk — with  the  exception  of 
the  magnanerie  and  reeling — has  not  been  made 
so  instructive  as  it  might  easily  have  been.  One 
sees  a skein  of  China  silk,  but  beyond  the  fact 
that  it  is  better  than  the  ordinary  run,  we  learn 
nothing  ; could  we  at  the  same  time  learn  the 
district  where  the  worm  was  reared,  the  descrip- 
tion of  mulberry,  any  peculiar  marking  of  the 
worms,  specimen  of  cocoons,  number  of  cocoons 
required  to  produce  a pound  weight  of  silk,  re- 
port upon  the  “ workability  ” of  that  silk,  and 
any  other  remarks — if  we  could  collate  a 
number  of  such,  much  very  useful  information 
might  be  collected  from  which  every  silk-pro- 
ducing country  might  benefit. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  July  24th,  was  as  follows:— Season  tickets, 
115;  on  payment  of  Is.,  2,662  ; total,  2,777.  On  Friday, 
season  tickets,  97 ; on  payment  of  Is.,  1,901 ; total, 
1,998.  On  Saturday,  season  tickets,  178  ; on  payment 
of  Is.,  2,482  ; total,  2,660. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  July  26th,  was  as 
follows: — Season  tickets,  788;  on  payment  of  2s.  6d., 
635  ; on  payment  of  Is.,  11,724  ; total,  13,147. 

The  number  admitted  on  Monday,  July  28,  was,  season 
tickets,  143  ; on  payment  of  Is.,  2,043  ; total,  2,186.  On 
Tuesday,  season  tickets,  156  ; on  payment  of  Is., 
2,330 ; total,  2,486.  On  Wednesday,  season  tickets, 
129  ; on  payment  of  2s.  6d.,  714 ; total,  843. 


Her  Majest3’’s  Commissioners  have  decided  that  the 
collections  of  works  of  deceased  Biiti.sh  artists,  to  he, 
formed  in  connection  with  the  London  International  Ex- 
hibition of  next  year,  shall  consist  of  works  by  the  fol- 
lowing artists  : — 

Painters  in  oil. — John  Constable.  R.A.,  died  1837  ; 
Augustus  Egg,  R.A.,  died  1863;  Davi<l  Roberts,  R. A., 
died  1864  ; liavid  Wilkie,  R.A.,  died  1841. 

Painters  in  water  colours. — J.  Coney,  died  1833  ; J.  S. 
Cotman,  died  1842;  F.  Mackenzie,  died  1854;  S.  Prout, 
died  1852;  A.  Pugin,  died  1832  ; J.  M.  W.  Turner,  R.A. 
(architecture  only),  died  1851  ; C.  Wild,  died  1835. 

O'vners  of  pictures  painted  by  these  artists  are  in- 
vited to  intimate  their  willingness  to  lend  them  to  Her 
Majesty’s  Commissioners. 


Sir  Charles  Wheatstone  has  been  elected  Foreign 
Associate  for  the  French  Academy  of  Sciences,  to  till  the 
vaoaney  occasioned  by  the  d^-ath  of  Baron  Liebig. 

In  the  kingdom  of  Italy  there  are  116  mines  in 

operation,  about  one  quarter  of  tho  whole  number  in  the 
country — 45  are  iron,  34  copper,  13  argontiferous  lead,  14 
auriferous  pyrites;  the  other  are,  10  zinc,  mercury,  nickel, 
and  mingaiiese. 

A telegraph  Hue  lias  been  opened  from  Calcutta 
to  Native  Burm ah. 


OH  THE  PROHHOTION  OF  SILKWORM  GRAIN 
BY  THE  CELLULAR  SYSTEM. 

Since  the  appearance  of  the  silkworm  disease,  great 
diflSculty  has  been  experienced  by  the  silkworm  edu- 
cator in  procuring  sound  and  healthy  grain,  and  Euro- 
pean cultivators  have  been  driven  to  draw  their  supply 
of  eggs  from  Japan  and  other  eastern  countries  which 
are  supposed  to  have  been  unaffected  by  this  terrible 
scourge.  The  existence  in  the  silkworm  of  vibiro  life, 
or  the  so-called  corpuscles  of  cornalia,  seems  to  be  the 
direct  cause  of  several  of  the  diseases  to  which  this 
useful  insect  is  subject,  and  germs  of  contagion  being 
in  this  manner  handed  down  from  generation  to  genera- 
tion, the  silk  trade  has  been,  since  the  appearance  of  the 
pebrine,  gattine,  passis,  &c.,  threatened  with  complete 
annihilation. 

In  the  microscope  a powerful  means  is  brought  to  bear 
for  detecting  traces  of  this  epidemic  in  the  silkworm,  and 
as  he  is  enabled  by  its  aid  to  separate  the  good  from 
the  bad,  the  sericulturist  is  to  a great  extent  certain  of 
the  results  of  his  crop,  which  otherwise  would  be  a 
matter  of  mere  chance. 

Experience  has  shown  that  the  yellow  variety  has  a 
greater  tendency  to  be  affected  by  disease  than  the 
original  Japanese  silkworm,  and  also  that  the  reproduc- 
tions of  the  latter  are  hardier  than  those  of  the  other 
kind,  so  that  if  more  than  6 per  cent,  of  the  corpuscular 
infection  be  found  in  the  grains  of  the  yellow  variety 
and  Japanese  reproductions,  very  much  must  be  rejected 
as  unfit  for  education.  On  the  other  hand,  the  original 
Japanese  will  give  a tolerable  return  even  with  8 to  10 
per  cent,  of  infection,  but  with  12  per  cent,  there  is  no 
prospect  of  their  being  worth  rearing.  Before  under.* 
taking  the  education  of  the  silkworm,  the  grain  should  be 
examined  with  the  microscope,  to  ascertain  that  it  con- 
tains no  greater  per-centage  of  infection  than  that  just 
stated. 

The  production  of  silkworm  grain  by  the  cellular 
system  is  now  practised  on  a large  scale  in  Italy,  and 
more  especially  in  Lombardy,  where  it  has  given  most 
brilliant  proofs  of  success.  This  system  is  extremely 
simple,  consisting  solely  in  the  use  of  the  microscope  for 
the  examination  of  the  moths  after  they  have  deposited 
their  eggs,  and  in  the  rejection  of  the  grain  should  they 
not  be  found  free  from  infection  and  containing  germs  of 
disease  in  their  blood,  or  with  dark  spots  on  their  wings 
and  bodies,  a distinguishing  sign  of  this  disorder.  The 
establishmi  nt  of  societies  for  the  production  of  silkworm 
grain  on  tliis  system,  similar  to  those  already  existing  in 
Lombardy,  the  Friuli,  Tuscany,  the  Tyrol,  and  Gonzaga, 
cannot  be  too  strongly  advocated,  and  their  direction 
should  be  confided  to  competent  persons. 

A knowledge  of  the  use  of  the  microscope  is  indispen- 
sable to  the  sericulturist,  who  will  find  in  it  both  profit 
and  satisfaction. 

The  silkworms  that  pass  through  the  various  phases  of 
their  life  and  complete  their  metamorphosis  with  the 
greatest  degree  of  regularity,  the  foremost  in  commenc- 
ing to  spin,  and  those  that  have  shown  no  trace  of 
disease,  and  whose  cocoon  is  well-shaped  and  does  not 
yield  rapidly  to  the  touch,  may,  without  hesitation,  be 
pronounced  to  be  the  healthiest.  The  first  cocoon  spun 
is  probably  that  which  will  produce  the  best  grain. 

The  cocoons  should  be  firm  at  the  end.s,  as  also  in  the 
middle,  and  should  be  selected  from  the  best  formed  ones, 
but  not  from  the  largest  or  smallest ; they  should  he 
slightly  curved  inwards  towards  the  centre,  the  silk 
should  be  of  fine  texture  and  of  uniform  and  natural 
colour,  and  on  shaking  the  cocoon  gently  a slight  rattle 
should  be  hoard,  indicating  that  the  chrysalis  is  perfect 
and  free  from  the  cocoon. 

From  five  to  six  hectogrammes  of  cocoons  are  sufficient 
for  the  production  of  one  ounce  (30  grammes)  of  grain. 

For  the  production  of  grain  care  should  be  taken  to 
exclude — ■ 


JOURNAL  OF  THE  SOCIETY  OP  ARTS.  August  1,  18.3. 


731 


1.  The  cocoons  of  silkworms  that  have  given  signs  of 
“ pebrine,”  or  “ gattine.” 

2.  Those  affected  with  “ passis  ” in  a larger  proportion 
than  3 per  cent. 

3.  Those  that  have  not  accomplished  their  meta- 
morphoses with  regularity. 

Having  selected  a batch  of  cocoons,  an  examination  of 
the  chrysalis  must  be  next  made.  For  this  purpose  take 
100  cocoons  and  cut  them  open  with  a pair  of  scissors  to 
see  whether  they  present  any  black  spots.  Bellotti  and 
Cornalia  are  of  opinion  that  these  marks  are  a sure  sign 
and  have  direct  connection  with  the  disease  called  “ fl  ic- 
cidness  ” or  “ passis,”  and  that  grain  produced  from 
these  cocoons  will  to  a certainty  be  affected  by  this 
dreadful  malady. 

Take  another  sample  and  place  them  in  a warm  room, 
or,  better  still,  in  an  Orlandi’s  inrulator  for  the  purpose 
of  hastening  the  coming  out  of  the  moths.  The  tem- 
perature in  the  incubator  should  be  maintained  at  26® 
Beam.  (90®  Fah.).  The  remainder  of  the  batch  of  cocoons 
is  to  be  placed  in  a well-ventilated  room,  where  the 
temperature  does  not  exceed  18®  Ream.  (71°  Fah.).  In 
this  manner  the  moths  in  the  sample  will  come  out  two 
or  three  days  before  those  of  the  remainder  of  the  batch, 
and  there  will  be  still  time  to  utilise  their  silk  by  suffo- 
cating the  cocoons,  in  case  a sufl&cient  degree  of  health 
has  not  been  found  in  the  sample,  which  is  the  case  if 
more  than  40  out  of  the  100  are  affected  with  corpuscles, 
vibrios,  or  germs  of  fermentation, 

The-examination  of  the  moth  is  now  made  in  several 
ways.  One  plan  consists  in  crushing  the  moth  in  a glass 
or  porcelain  mortar,  with  15  to  20  drops  of  distilled 
water.  It  is,  however,  inconvenient  and  tedious,  as  great 
care  must  be  taken  to  clean  everything  used  during  this 
operation  at  each  separate  examination.  Mummified 
moths  may  be  treated  in  the  same  manner.  A drop  of 
blood  may  be  taken  from  live  moths  by  pricking  them 
with  a needle  in  the  abdomen,  and  transferring  it  to  the 
object  glass  of  a microscope.  Another  and  more  expe- 
ditious plan  is  to  cut  off  one  or  both  anteyinx  of  the  moth, 
and  pound  them  in  a mortar  with  a drop  of  water,  which 
is  to  be  placed  in  the  microscope  ; should  this  preparation 
be  found  to  be  free  from  vibrios  or  corpuscles,  it  may 
be  naturally  inferred  that  the  body  of  the  insect  is  also 
free  from  germs  of  disease,  and  in  consequence  that  it  is 
health3^  The  moth  may  then  be  allowed  to  deposit  its 
eggs.  Should  the  contrary  be  found  to  be  the  case,  then 
the  moth  should  be  destroyed. 

Having  found  that  the  number  of  diseased  moths  in  the 
sample  does  not  exceed  from  10  to  20  per  cent.,  the 
moths  in  the  remainder  of  the  batch  may  be  allowed  to 
come  out,  and  are  considered  as  fit  for  the  production  of 
grain. 

All  moths  must  be  rejected  that  have  a weakly, 
wrinkled,  or  torpid  appearance,  as  those  of  a leaden 
colour,  hazy,  with  black  spots  or  blisters  on  the  scales 
of  their  wings,  and  imperfectly-formed  moths  should  be 
thrown  away  without  hesitation. 

Having  selected  in  this  manner  a quantity  of  healthy 
moths,  they  are  then  allowed  to  couple,  and  are  after- 
wards separated. 

For  the  isolation  of  the  moths  several  plans  have 
adopted. 

1.  A jdan  that  is  much  in  favour  in  Lombardy,  Gon- 
zaga,  and  in  Piedmont  consists  in  the  use  of  muslin  b igs, 
in  which  a couple  of  moths  (a  male  and  a female)  are 
confined.  The  coupling  is  in  this  manner  natural  and 
unlimited,  and  the  grain  is  deposited  in  the  bag,  which 
should  be  kept  until  the  hatching  season  in  a dry  and 
well  ventilated  place. 

2.  Another  plan,  and  that  recommended  by  Professor 
Cornalia,  of  Milan,  is  as  follows  : — The  moths  are  placed 
in  a tray,  and  their  coupling  is  limited  to  eight  to  ten 
hours ; in  the  meanwhile,  two  cloths  for  receiving  the 
deposit  of  the  gr.iin  should  be  prepared,  and  a number 
of  cells  made  of  cardboard  or  metal  are  to  be  placed  in 
it  in  rows  about  1 cent,  apart  ; these  cells  are  open 


at  both  ends,  and  are  sometimes  cylindrical,  and  some- 
times in  the  form  of  a truncated  cone  5 cent,  in  dia- 
meter at  the  base,  and  from  2J  to  3 cent,  in  height.  A 
female  moth  is  placed  in  each  cell  until  she  has  deposited 
all  her  eggs,  or,  better  still,  until  she  is  dead.  Each  of 
these  cells  should  be  numbered,  and  a corresponding 
number  marked  upon  the  moth.  The  dead  moths  are  then 
collected,  and  enclosed  one  by  one  in  a pasteboard  box, 
which  must  be  numbered  in  a like  manner,  to  be  kept  for 
future  examination. 

To  prevent  the  destruction  of  the  moths  by  the  Ber- 
mestes  lardarim,  an  insect  of  the  beetle  tribe,  that  feeds 
voraciously  on  them,  the  cells  containing  the  mummified 
moths  should  be  collected  in  boxes  capable  of  containing 
from  50  to  100,  and  any  eggs  or  larva  of  this  beetle 
will  be  easily  destroyed  by  placing  the  boxes  in  an  oven 
heated  to  from  80®  to  100®  Ream.  (212°  to  258°  Fah.). 

Whatever  be  the  system  of  Isolation  adopted,  there 
is  always  advantage  in  obtaining  a separation  of  the 
infected  from  the  healthy  grains,  and  in  this  manner  a 
means  of  rejecting  those  that  have  been  laid  by  moths 
that  on  examination  are  found  to  be  diseased. 

A register  of  the  results  of  the  examination  of  each 
couple  must  be  kept,  and  the  eggs  of  those  moths  that 
have  been  found  to  contain  germs  of  disease  must  be 
scraped  off  the  cloth  and  burnt  immediately. 

Fur  the  production  of  grain  on  a large  scale  it  is  not 
considered  necessary  to  examine  the  male,  but  when  eggs 
are  required  for  reproduction,  the  examination  of  both 
male  and  female  is  necessary ; no  precaution  should 
be  neglected  in  this  operation,  and  every  care  taken  to 
reject  moths  even  infected  ever  so  slightly. 

The  moths  can  be  examined  at  leisure  during  the  winter 
months,  when  the  sericulturist  has  nothing  else  to  do ; 
or,  should  it  be  preferred,  they  may  be  sent  in  numbered 
boxes  to  some  sericultural  establishment,  where  they 
may  be  examined  at  a trifling  charge  by  a professional 
microscopist. 

Until  the  “pebrine,”  so  fatal  to  the  silkworm,  has  been 
effectually  stamped  out,  the  production  of  grain  in  the 
ordinary  way  must  not  be  thought  of.  It  is,  therefore, 
a matter  of  the  utmost  importance  for  the  future  develop- 
ment of  sericulture,  that  the  selection  by  the  use  of  the 
microscope  should  be  extended  to  all  silk-producing 
countries,  for  by  its  aid  our  cultivators  will  find  a means 
of  repairing  their  past  losses,  and  the  total  regeneration 
of  the  silkworm  will  be  insured. 

In  conclusion,  it  must  be  repeated  that  every  silkworm 
educator  should  perfectly  understand  the  use  of  the 
microscope,  and  it  cannot  be  too  strongly  urged  upon 
the  governments  of  those  colonies  in  which  this  im- 
portant industry  is  nowbeginning  to  make  rapid  progress, 
that  there  is  great  necessity  for  the  establishment  of 
microscopical  laboratories  and  permanent  schools  of 
sericulture,  where  the  use  of  this  indispensable  instru- 
ment for  investigation  could  be  taught. 


M.  Vamb^ry  asserts,  in  the  AVgemeine  Zeitnng, 
that  the  physical,  financial,  social,  and  political  difficulties 
in  the  way  of  the  execution  of  M.  de  Lesseps’  project  of  a 
Central  Asian  Railway  from  Orenburg  to  Peshawur  make  the 
whole  plan  impracticable  under  present  circumstances. 

The  question  of  State  ownership  of  railroads  in 
Massachusetts  is  still  agitated,  but  no  general  policy  is  agreed 
upon.  A proposition  was  lately  before  the  Legislature  which 
contemplated  the  State  owning  one  of  three  competing  lines 
of  railr(jdd,  all  of  which  were  to  have  the  use  of  the  Hoosac 
tunnel. 

A company  has  been  formed,  with  a capital  of 
£1,000,000,  to  promote  certain  lines  of  railway  connection  in 
France,  which  will  facilitate  the  route  from  Great  Britain  to 
India.  The  immediate  project  is  to  connect  the  Northern 
RaiLvay  of  France,  at  Heison,  with  the  Paris,  Lyons,  and 
Mediterranean  line  at  Dijon,  forming  a direct  route  from 
Calais  to  Marseilles.  All  the  necessary  concessions  have  been 
obtained. 
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CORRESPONDENCE, 

o 

THE  ECONOMY  OF  FUEL. 

Sir, — May  I ask  you  to  publish  the  followiug 
description  of  an  invention  of  mine  for  producing  fuel 
from  peat  f 

A.  description  of  the  machinery  for,  and  the  manufac- 
ture of,  peat-fuel. — Build  a tank  (into  which  steam  can 
he  conveyed  in  a frost)  with  a feeder,  that  will  separate 
the  peat  when  needed,  and  a shoot  to  supply  a cylinder, 
built  in  a race  or  tank,  with  a shoot  and  tap  at  the 
bottom,  about  twenty  feet  in  diameter,  the  width  being 
according  to  the  quantity  to  be  manufactured,  the  sides 
or  flanges  to  be  closed  about  four  feet,  above  which  con- 
struct the  opening  to  catch  the  peat  from  the  tank-shoot, 
the  periphery  being  a sieve  (the  fineness  being  according 
to  the  quality  required)  ; the  inside  of  the  cylinder  to 
have  projections  or  horizontal  rods  to  carry  the  peat  to 
an  elevation  from  whence  it  will  fall  on  water,  in  which 
the  cylinder  must  be  immersed  about  one-fifth  of  its 
diameter ; let  the  peat  run  from  the  cylinder  into  a tank 
or  truck  on  rails,  made  with  a double  bottom,  also  the 
sides  and  ends,  if  needed,  which  may  be  hurdles  made 
to  fit,  having  a space  between,  the  upper  or  inside  bottom 
being  perforated  and  covered  with  a thick  horse-hair 
cloth,  or  other  material,  through  which  the  water  will 
filter ; the  inside  of  the  tank  or  truck  to  have  a moveable 
frame,  or  partition,  wedge-shaped,  with  the  thin  part  at 
the  bottom,  the  compartments  being  the  size  and  shape 
the  peat-fuel  is  required;  the  sides  of  the  truck  to  be 
hung  with  hinges,  and  a moveable  cover  for  the  top  with 
a tap,  or  the  truck  can  be  run  into  a cylinder,  the  whole 
to  be  air-tight,  and  a pump  to  be  worked  by  the  motive 
power. 

To  manufacture  the  peat- fuel,  carry  the  peat  from  the 
bog  with  trucks  or  a tramway  into  the  tank,  from  whence 
it  can  be  conveyed  by  the  feeder  and  shoot  into  the 
cylinder,  which  can  be  turned  by  a waterwheel,  turbine, 
steam-engine,  or  other  power,  and  which  will  disinte- 
grate and  separate  the  decomposed  peat  from  the  vegetable 
fibre  or  other  extraneous  substance.  Let  the  peat  from 
the  race  or  tank  of  the  cylinder  into  the  tank  or  truck, 
the  bottom  of  which  connect  by  a pipe  with  a screw- 
joint  to  the  pump,  then  pump  away  the  water  and  re- 
move the  frame  out  of  the  tank  or  truck ; then  fix  on 
the  cover  to  the  tank  or  truck,  or  remove  it  into  a 
cylinder,  and  exhaust  the  air  and  humidity  (and  if 
necessary  a dry-blast  or  exhaust)  by  a pump,  let  in  air 
by  means  of  the  tap,  remove  the  cover,  let  down  the 
sides  of  the  tank  or  truck,  and  remove  the  dense  peat- 
fuel. 

The  vegetable  fibre  can  be  manufactured  into  paper 
or  burnt,  the  ashes  being  a valuable  manure. — I am,  &c., 

G.  N.  Shore. 

Lyme,  Dorset,  10th  July,  1S73. 

P.S. — It  is  computed  that  themachinery  to  manufacture 
100  tons  per  day  will  cost  £1,000,  and  2s.  CJ.  per  ton  for 
labour.  Any  practical  information  for  carrying  out  the 
above  invention  may  be  obtained  on  application  to  Mr. 
John  Pinchbeck,  C.E.,  of  27,  Leadenhall- street,  London, 
E.C. 


The  nitrate  of  potash  trade  of  Peru  has  increased 
wonderfully  within  the  last  twenty-five  years.  In  1848  three 
vessels  were  sufficient  to  supply  the  demand,  while  now  one 
hundred  vessels  are  waiting  for  cargoes  at  the  port  of 
Iquique. 

From  the  traffic  returns  of  the  Suez  Canal  it 
appears  that  in  eleven  months  of  1872-73  five  hundred  and 
seventy-two  vessels  passed  through,  against  two  hundred  and 
eighty-eight  in  the  preceding  tvvelve  months,  while  the 
tonnage  increased  at  a much  larger  rate — 674,818  tons  against 
293,362  tons.  This  gives  to  the  short  out  24  per  cent,  of  all 
the  tonnage  passed  at  present  between  India  and  Europe  and 
America. 


GENERAL  NOTES. 

«■ 


Patent  Congress. — The  preliminary  arrangements  for 
the  International  Patent  Congress,  which  is  to  be  held 
in  Vienna  this  month,  have  been  confided  to  a com- 
mittee. The  congress  is  to  be  composed  of  scientific  men, 
artisans,  political  economists,  and  other  experts.  The  United 
States  Government  have  appointed  Mr.  John  Thatcher,  of 
the  Patent-office,  to  represent  it,  and  it  is  stated  that  a com- 
munication is  being  prepared  at  Washington  embodying  the 
views  of  the  American  Government.  Mr.  Thatcher  is  now 
on  his  way  to  Vienna.  A meeting  of  the  friends  of  an  Inter- 
national Patent  System  was  recently  held  to  consider 
this  subject.  Mr.  B.  Samuelson,  M.P.,  was  in  the 
chair.  The  assimilation  of  the  various  patent  laws  was 
advocated,  and  it  was  resolved — “ That  a deputation  wait 
upon  Lord  Granville  to  represent  to  him  that  returns  having 
been  obtained  from  our  embassies  and  legations  abroad  in 
reference  to  the  patent  laws  of  other  countries,  it  is  expedient 
that  advantage  should  be  taken  of  the  meeting  of  the  con- 
gress on  patents  at  Vienna,  in  order  to  further  the  resolution 
of  the  Select  Committee  of  the  House  of  Commons  on  Patents 
for  the  sessions  of  1871-72,  in  favour  of  international  patent 
laws.”  Mr.  Webster,  Q.C.,  F.Ii.S.,  and  George  Haseltine, 
LL.D.,  members  of  the  Society  of  Arts,  have  been  specially 
invited  by  the  Austrian  authorities  to  attend  the  congress. 

British  Association. — The  forty-third  meeting  of  the 
British  Association  for  the  Advancement  of  Science  will  com- 
mence in  Bradford  on  Wednesday,  the  17th  of  September,  on 
which  day  the  first  general  meeting  will  be  held,  at  eight 
p.m.,  when  the  President  will  deliver  an  address  ; the  con- 
cluding meeting  will  be  held  on  Wednesday,  the  24th  of 
September,  at  2.30  p.m.,  when  the  as.sociation  will  be  ad- 
journed to  its  next  place  of  meeting.  At  two  evening  meet- 
ings, which  will  take  place  at  8.30  p.m., discourses  on  certain 
branches  of  science  will  be  delivered.  There  will  also  be 
other  evening  meetings,  at  which  ojiportunity  will  be  afforded 
for  general  conversation  among  the  members.  The  sections 
are: — A.  Mathematical  and  physical  science ; B.  Chemical 
science;  C.  Geology  ; D.  Biology  ; E.  Geography  ; F.  Econo- 
mic science  and  statistics ; G.  Mechanical  science. 

Registration  of  Letters. — Considerable  discussion  was 
aroused  by  the  recent  issue  of  a Post-office  regulation  that 
all  letters  containing  matters  of  value,  including  stamps, 
should  be  registered  iu  the  same  way  and  under  the  same 
penalties  as  letters  containing  money.  The  new  rule  was  to 
have  come  into  force  on  immediately,  but,  as  great  dissatis- 
faction was  caused  by  it,  a notice  was  published  explaining 
that  the  regulation  was  to  be  enforced  only  when  such  articles 
of  value  were  so  carelessly  enclosed  in  letters  as  to  make  it 
easy  to  perceive  them.  The  matter,  however,  was  brought 
under  the  notice  of  Parliament,  and  it  was  understood  that 
the  regulation  would  not  be  put  into  force. 

Mineral  Oil  in  Australia. — A product  of  South  Aus- 
tralia, just  discovered,  promises  well.  Kerosene  oil  has  been 
made  from  a substance  which  exudes  from  the  earth  in  large 
quantities  at  the  head  of  the  Cooroug.  E.xperiments  have 
been  made  to  test  the  stuff,  which  iu  appearance  resembles 
aspbalte,  and  has  been  called  “caoutchouc.”  A ton  of  it 
yields  seventy  gallons  of  kerosene,  thirty  of  lubricating  oil, 
and  seven  of  varnish.  Tests  have  shown  that  the  kerosene 
will  not  burn  except  through  a wick,  until  heated  to  152°. — 
Builder. 


NOTICES. 


SUBSCRIPTIONS. 

The  Midsummer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 
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AU  corimi/wnications  for  the  Society  should  he  addressed  to  the  Secretary  y 
JohTir-streety  Adelph%  London^  W,C, 


AlfllOUJSrCEMENTS  BY  THE  COTTHCTI,. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

1.  The  necessity  for  a National  Training  School 
for  promoting  the  art  of  Music  in  this  country  has 
long  heen  felt,  and  has  at  various  periods  been 
urged  on  the  attention  of  successive  Governments 
by  the  highest  authorities.  Such  has  been  the 
unanimity  of  all  those  who  are  competent  to  give 
an  opinion  in  this  matter  that  it  is  needless  to 
discuss  the  question  here.  Suffice  it  to  say  that 
the  whole  subject  of  Musical  Education  in  this  and 
foreign  countries  was  investigated  and  fully  re- 
ported on  by  a committee  appointed  by  the  Society 
of  Arts  in  1865. 

2.  Although  it  appears  from  the  Reports  of  the 
Science  and  Art  Department  that  the  question  of  a 
State  Training  School  was  at  one  time  under  the 
consideration  of  the  Lords  of  the  Committee  of 
Council  on  Education — Earl  Granville  being  then 
Lord  President— the  Department  of  Science  and  Art 
up  to  this  time  has  not  taken  any  active  steps 
towards  its  establishment.  It  has  therefore  been 
decided  by  the  Society  of  Arts  to  take  the  initia- 
tive. and  establish  a Training  School  by  voluntary 
effort,  with  the  full  intention  that  it  should,  and 
under  the  confident  hope  that  it  will,  eventually, 
be  transferred  to  the  responsible  management  of 
the  State. 

3.  The  fundamental  principle  and  primary  object 
of  the  School  is  the  cultivation  of  the  highest 
musical  aptitude  in  the  country,  in  whatever  sta- 
tion of  society  it  may  be  found.  In  order  to  carry 
out  this  principle  to  the  fullest  extent,  admission 
to  the  School  will  be  obtained  by  competitive  exa- 
mination alone. 

4.  As  the  gift  of  musical  ability  is  found  in  all 
grades  of  society,  and  frequently  among  the  classes 
of  very  Limited  means,  it  is  evident  that  in  a large 
number  of  cases,  the  student  must  not  only  re- 
ceive gratuitous  instruction,  but  also  be  supported 


I during  the  period  of  his  training.  To  provide  for 
ithis  it  intended  to  establish  about  300  scholarships, 

' for  which  the  most  influential  support  has  already 
been  promised,  and  further  support  is  solicited. 

I 5.  The  proposed  scholarships  will  be  of  two 
: kinds,  the  one  to  afford  free  instruction  by  paying 
I the  students’  fees,  the  other  to  give  free  instruction 
I with  a maintenance  allowance  in  addition.  It  will 
J be  open  to  any  county,  town,  public  body,  or  private 
j!  individual  to  establish  one  or  other  of  these  kinds 
j of  scholarships  for  competition  under  given  limi- 
I tations.  Should  there  be  more  accommodation  in 
! the  school  than  is  requisite  for  the  instruction  of 
these  scholars,  students  paying  their  own  fees  will 
be  admitted  by  competition  to  fill  the  vacancies, 
care  being  taken  that  they  show  sufficient  aptitude. 

6.  It  is  proposed  that  the  School  should  provide 
m the  first  instance  for  the  free  instruction  of  about 
300  scholars.  The  school  fee  without  maintenance, 
it  is  estimated,  willbebetween  £35  and  £40  a year. 
The  maintenance  allowance  for  the  support  of  the 
scholar  will  be  in  addition  to  this  fee,  and  in- 
dependent of  the  school. 

7.  The  Council  of  the  Royal  Albert  Hall  are  pre- 
pared to  devote  certain  rooms,  including  two 
small  lecture  theatres,  to  the  use  of  the  School  at 
a nominal  rental,  when  proper  arrangements  shall 
have  made  been  made  for  its  conduct.  This 
assistance  is  estimated  to  be  worth  about  £1,000 
a year. 

8.  The  Royal  Commissioners  for  the  Exhibition 
of  1851  have  offered  a plot  of  ground  immediately 
adjoining  the  Albert  Hall  for  supplementary 
suites  of  practising  and  lecture-rooms,  and  have 
agreed  to  grant  a lease  of  the  same  to  Mr.  C.  J. 
Freake,  a member  of  the  Council,  who  has  most 
munificently  undertaken,  at  his  own  cost  and  risk, 
to  erect  the  necessary  buildings  thereon.  Indeed, 
the  plans  for  these  buildings  are  in  a forward  state 
of  preparation. 

10.  The  School  is  under  a Committee  of  Manage- 
ment, consisting  of  two  members  appointed  by  the 
Royal  Commissioners  for  the  Exhibition  of  1851, 
two  members  appointed  by  the  Council  of  the 
Royal  Albert-hall,  and  three  members  appointed 
by  the  Coimcil  of  the  Society  of  Arts,  and  the 
Committee  thus  formed  consists  of  H.R.H.  the 
Duke  of  Edinburgh,  Admiral  the  Right  Hon.  Lord 
Clarence  Paget,  K.C.B.,  Major-General  Eardley- 
Wilmot,  R.A.,  F.R.S.,  Henry  Cole,  Esq.,  C.B., 
Major  Donnelly,  R.E.,  and  Sir  William  Anderson, 
K.C.B. 

All  communications  relative  to  the  establishment 
of  Scholarships,  and  all  inquiries  about  the  Train- 
ing School,  should  be  addressed  to  the  Secretary 
of  the  National  Training  School  for  Music,  Kens- 
ington-gore,  London,  SiW. 
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TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely,  Cotton  Manufactime,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  eighth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 

SILK  AND  VELVET  MANUFACTURES. 

By  Francis  Beunoch. 

As  the  Council  of  the  Society  of  Arts  do  not 
desire  any  historical  resume  of  the  introduction 
and  progress  of  these  branches  of  industry,  I at 
once  plunge  into  the  review  committed  to  my 
charge. 

There  are  exhibited,  as  examples  of  ancient 
manufacture,  166  specimens,  contributed  by  36 
private  persons,  2 trading  firms  or  dealers.  Her 
Majesty’s  Commissioners,  and  the  South  Ken- 
sington Museum,  whilst  the  examples  of  modern 
productions  are  furnished  by  ll  British  and  26 
Foreign  manufacturers  or  exhibitors,  and  4 
Foreign  States. 

The  various  articles,  when  properly  grouped, 
show  that  there  are  of  British  manufacturers, 
6 contributors  of  ribbons  ; .6  of  broad  or  dress 
silk ; 4 of  handkerchiels  and  ties ; 3 of  black 
crape ; 2 of  poplins  ; 1 of  lace  ; 3 of  sewings 
and  twist ; 5 of  furniture,  or  upholstery  silks  ; 
3 of  elastic  boot  and  other  webs  ; 1 of  broad 


velvet ; 1 of  umbrella  silks  ; 1 of  church  deco- 
ration silks ; 1 of  flags ; 1 of  crape  scarfs ; 2 of 
gimps  and  fancy  cords  for  trimming  purposes  ; 
and  1 small  collection  of  silk  under-clothing. 

The  foreign  contributors  are,  1 of  ribbons, 
chiefly  black  ; 1 of  fringes ; 1 of  sewing  silks  ; 

2 of  lace  ; 2 of  furniture  silks ; 2 of  trimmings  ; 

8 of  dress  silks ; 3 of  broad  and  ribbon  velvets  ; 

1 of  plush  for  hats ; 1 of  handkerchiefs ; 1 of 
elastic  webs ; with  contributions  from  Japan, 
China,  and  Damascus. 

When  taken  in  the  aggregate,  the  number  of 
exhibitors  looks  meagre  enough,  but  when  they 
are  subdivided  and  arranged  under  their  sepa- 
rate heads,  the  character  of  the  collection  might 
appear  to  be  almost  ridiculous,  as  professedly  an 
International  Exhibition.  Nevertheless,  the 
thoughtful  observer  will  find  here  much  worthy 
his  most  careful  scrutiny.  By  comparing  the 
present  with  the  past,  he  will  find  contrasts 
sufficient  to  prove  the  enormous  advances  that 
have  been  made. 

To  any  one  conversant  with  the  position  of 
our  silk  manufactures,  and  the  almost  fabulous 
amounts  turned  over  in  the  course  of  the  year, 
the  first  fact  that  forces  itself  upon  the  attention 
is,  that  so  few  manufacturers  have  taken  any 
interest  in  the  trade  by  which  they  live,  or  cared 
to  exhibit  their  productions.  Whether  it  arises 
from  a listless  indifference  to  the  position  they 
personally  occupy,  or  a total  disregard  of  the  esti- 
mation in  which  the  country  may  stand  as 
respects  its  fabrications  in  silk,  it  is  not  for  me  to 
determine  ; ^till  there  the  fact  remains,  and  most 
humiliating  it  is. 

The  silk  industry  of  Manchester  and  its  im- 
mediate neighbourhood  is  represented  by  only 
one  house,  whilst  Spitalfields  proper,  several 
towns  in  Essex  and  iSomerset,  have  not  a single 
representative,  and  only  three  exhibitors  are 
found  to  sustain  the  reputation  of  the  City  of 
London.  Fortunately  for  the  credit  of  the 
country,  and  the  interest  attached  to  the  Inter- 
national Exhibition,  Coventry  and  Macclesfield 
have  brought  together  a series  of  the  productions 
of  each  locality  so  carefully  chosen  as  to  lift 
this  department  out  of  the  slough  into  which  it 
must  have  fallen  but  for  the  intelligent  enter- 
prise of  these  two  towns. 

If  manufacturers  have  proved  to  be  lukewarm, 
the  great  wholesale  houses  have  been  ansolutely 
torpid,  as  not  one  of  them  has  taken  the  trouble, 
small  though  it  might  have  been,  to  bring  a 
collection  together.  Fortunately,  two  or  three 
of  the  most  distinguished  of  the  retail  dealers 
ha^  e stood  in  tlie  breach,  and  done  much  to  re- 
deem the  character  of  the  Exhibition.  ’Bheir 
voluntary  services  demand  the  fullest  recognition. 
These  remarks  apjily  chiefly  to  the  lack  of  interest 
taken  by  those  for  whose  interest  this  branch  of 
the  Exhibition  was  established.  I shall  presently 
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show,  when  we  come  to  consider  the  several 
classes  of  manufacture  exhibited  or  indicated, 
that  if  the  specimens  of  broad  silks  displayed, 
however  excellent  in  themselves,  do  not  fairly 
or  satisfactorily  represent  the  manufactures  of 
the  country,  what  must  be  said  of  the  makers  of, 
or  dealers  in,  trimmings,  foreign  buttons,  tassels, 
&c.,  in  all  their  infinite  variety,  from  whom 
and  of  whose  skill  in  design  and  harmony  of 
colour,  not  a single  specimen  appears,  although 
there  are  many  whose  productions  would  hold 
their  own  if  placed  side  by  side  with  the  best 
productions  of  foreign  looms  or  continental  hand- 
work ? 

It  was  a happy  thought  of  the  authorities  to 
bring  together  under  one  roof,  and  in  one  suite 
of  apartments,  the  productions  of  past  ages  and 
the  fabrics  of  modern  times.  It  is  by  comparison 
alone  we  can  sufficiently  appreciate  our  progres- 
sion or  retrogression.  After  a very  careful 
examination  of  every  case,  notwithstanding  the 
narrowness  of  the  basis  aflbrded  for  decision, 
the  advance  in  design  and  mechanical  skill  is,  in 
my  judgment,  absolutely  marvellous;  and  to  this, 
as  regards  woven  fabrics,  we  are  solely  indebted 
to  the  invention  of  the  Jacquard  loom. 

Before  the  invention  of  Jacquard  was  com- 
pleted, fancy  figures  were  produced  by  the 
application  of  a great  number  of  treadles,  de- 
manding the  utmost  skill  and  vigilance,  and  a 
life-long  practice,  to  produce  the  design  placed 
before  the  weaver ; and  even  then,  to  complete 
the  floral  effect  demanded  by  the  pattern,  re- 
course was  frequently  had  to  the  needle  to  com- 
plete the  blossom  begun  in  the  loom..  It  is  the 
opportunity  for  contrast  and  comparison  that 
gives  such  a deep  interest  to  this  small  but  excel- 
lent collection.  What  at  one  time  demanded 
the  trained  experience  of  years  to  accomplish  in 
a very  imperfect  manner,  can  now,  thanks  to  the 
genius  of  one  man,  be  undertaken  and  success- 
fully carried  out  by  ordinary  talent,  through  a 
strictly  mechanical  agency. 

I now  proceed  to  the  consideration  of  the 
articles  in  detail,  and,  so  as  to  condense  iny  ob- 
servations as  much  as  possible,  I shall,  as  far 
as  convenient,  group  the  several  productions 
under  the  names  of  the  towns  in  which  they  are 
made.  This,  of  course,  can  only  apply  to  modern 
fabrics. 

Ancient  and  Easteiin  Fabrics. 

Many  of  these  productions  are  interesting 
because  they  are  curious.  The  process  of  manu- 
facture having  been  superseded,  the  industry  is 
dead,  but  the  result  remains,  and  manifests  the 
skill  and  care  bestowed  to  produce  such  results. 

There  is  a collection  of  Japanese  work  recently 
introduced,  and  also  of  fabrics  from  Damascus, 
of  which  no  catalogue  was  arranged  when  I 
visited  the  department  for  critical  inspection. 


The  designs  are  frequently  grotesque,  and  the 
colouring  somewhat  sombre,  as  I presume  the 
dyes  are  generally  extracted  from  vegetables, 
and  the  colours  are  not  always  arranged  in 
what  would  be  considered  as  good  taste.  Some- 
times the  grounds  of  the  fabrics  are  rough  and 
irregular,  as  if  made  from  common — very  com- 
mon— silk,  carelessly  reeled  ; and  yet  some  of  the 
raw  silk  exhibited  in  the  same  cases  is  of  the 
most  exquisite  description,  and  shows  the  per- 
fection of  reeling. 

In  one  branch  of  the  manufacture,  where 
metallic  threads  are  introduced,  we  have  much 
to  learn,  and  should  garments  glistening  with 
gold  ever  become  fashionable,  our  manufacturers 
or  embroiderers,  or  both,  will  do  w'ell  to  study 
carefully  these  productions  of  the  East, produced 
as  we  know  they  are  by  the  rudest  appliances, 
yet  with  wondrous  art.  It  is  in  this  direction, 
and  this  alone,  that  I wish  to  draw  the  atten- 
tion of  manufacturers,  for  in  all  pilain  fabrics  of 
simple  colours,  or  irregular  and  barbarous  stripes, 
the  examples  are  of  no  value  whatsoever.  In- 
deed, throughout  the  whole  department,  the  plain 
goods  of  modern  times  greatly  excel  the  pro- 
ductions of  past  ages. 

The  collection  furnished  by  Matheson  and  Co., 
of  3,  Lombard-street  (3, (>12),  is  very  interesting, 
and  the  examples  are  full  of  merit,  though 
generally  inferior  to  similar  fabrics  produced  in 
Macclesfield.  The  specimens  of  black  taffetas 
possess  no  interest,  whilst  the  occasional  use  of 
metal  adds  considerable  effect. 

The  contributions  of  J.  Summers  and  Sons 
are  very  interesting,  more  especially  in  a few 
brocaded  dresses  of  various  epochs  (3,534)  from 
1700  to  1800.  The  designs  are  admirable,  the 
colouring  in  good  taste,  aud  the  fashion  of  the 
whole,  especially  one  of  a green  ground  of  shot 
silk,  would  do  no  discredit  to  a fashionable  lady 
of  the  present  time.  Asa  specimen  of  weaving 
it  is  of  the  highest  order  aud  worOiy  of  the 
closest  examination.  These  remarks  apply  also 
to  an  admirable  specimen  exhibited  by  Mrs. 
I!.  Carey  (3,502).  To  those  who  take  in- 
terest in  priestly  robes,  chasubles,  copes,  &c., 
brocaded  and  embroidered,  I commend  the  con- 
tributions of  Lady  Drake  (3,514),  w’hilst  those 
w’ho  delight  in  the  curious  will  do  well  to 
examine  the  specimens  of  old  silks  lent  by  Dr. 
Diamond  (3,51 1).  Here  it  may  be  noticed  that 
some  specimens,  described  as  embossed,  are  in 
reality  made  of  figures,  &c.,  cut  or  stamped  out, 
and  attached  to  the  original  fabric  by  some  adhe- 
sive substance.  This  is  more  ])articularly  seen 
in  the  contributions  of  8.  E.  blightingale  (3,530). 

0 hette  rexample  of  Eastern  skill  in  embroidery 
with  gold  can  be  observed  ; those  in  the  Turkish 
iackets,  &c.,  sent  by  Mrs.  Clarke  (3,505),  and 
the  whole  of  the  case  from  the  South  Kensington 
Museum  are  choice  specimens  (3,535). 
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Modern  Manufactures. 

Le^h. — From  this  prosperous  town  we  have 
only  one  exhilhtor,  but  he  is  a host  in  himself. 
As  regards  the  special  manufacture  of  twist 
and  sewings,  for  which  this  locality  has  long 
been  famed,  nothing  can  be  better  than  what 
may  be  seen  in  case  3,576.  The  ordinary 
observer  could  scarcely  believe  that  those 
beautiful  spools,  diamonded  on  the  top  by  the 
crossing  of  twelve  threads  laid  side  by  side,  are 
done  by  hand.  Mr.  Gibson  deserves  much 
praise,  for  he  has  shown  excellent  taste  in  hang- 
ing beside  the  finished  articles  the  silks  from 
which  they  are  made,  and  adding  a few  cocoons 
to  adorn  his  case.  There  are  several  other 
branches  of  industry  carried  on  in  this  town, 
which  ought,  for  the  credit  of  its  people,  to  have 
been  shown. 

The  case  of  Marsden  Brothers  and  Holden, 
of  Halifax  (3,610).  may.  with  advantage,  be  ex- 
amined in  connection  with  the  Leek  case. 

Derby  has  reason  to  rejoice  in  the  public 
spirit  of  Mr.  L igginimttom,  who  has  done  so 
much  to  delight  the  visitors  to  the  Exhibition 
by  showing  his  processes  of  silk-throwing 
described  in  the  Keport  on  Machinery.  It 
is  only  my  duty  to  draw  attention  to  the  case 
3,5'.il,  where  there  are  some  excellent  samples 
of  elastic  web.  Mr.  G.  B.  Unsworth  supports 
Mr.  Higginbottom,  and  shows  some  good 
examples  of  thrown  and  dyed  silks,  telegraph 
and  other  wires  covered  with  silk,  and  the 
gimps,  &c.,  used  in  the  manufacture  of  fringes, 
tassels,  &c.,  of  which  there  are  no  examples  in 
the  Exhibition. 

A very  interesting  and  well-arranged  case  of 
fancy  cords  for  upholstery  and  other  purposes 
has  been  contributed  by  Mr.  Woodroffe  (3,04:4). 
The  brilliant  colours  of  his  dyed  silks,  as  shown 
by  the  picturesque  bobbins  on  which  they  are 
wound,  and  the  excellent  taste  manifested 
in  the  blending  of  the  various  shades  in 
producing  the  cords,  demand  the  highest  com- 
mendation. 

Nottingham  is  by  no  means  fairly  represented, 
and  the  few  trifling  things  shown  by  no  means 
indicate  the  marvellous  mechanical  power  of 
that  busy  and  prosperous  town  and  its  imme- 
diate neighbourhood.  Knowing  as  we  do  the 
almost  magical  character  of  her  imitative  genius, 
we  might  have  expected  something  worthy  of 
her  well- won  and  deservedly  high  reputation. 
But  neither  in  lace,  hosiery,  nor  fancy  articles, 
does  she  exhibit  anything  wmrthy  of  remark. 
This  indifferentism  cannot  be  too  severely  con- 
demned— it  is  almost  a crime.  Here  was  a 
good  and  inex|)fnsive  opjiortunity  for  a few  of 
her  gigantic  manufacturers  to  bring  together 
some  interesting  specimens  of  their  highest 
skill;  but  they  have  not  done  so,  and  it  will  be 
almost  a charity  to  avoid  giving  the  number  of 


the  case  in  which  the  few  insignificant  articles 
appear. 

Leicester  has  one  representative  firm  — 
T.  W.  Hodges  and  Son — with  a case  of  elastic 
webs  (3533),  which,  for  brightness  of  colour, 
evenness  of  surface  and  general  elastic  quality, 
cannot  be  surpassed.  It  is,  however,  a pity 
that  others  in  the  town  have  not  followed  their 
example,  and  shown  specimens  of  their  manu- 
facture. It  is  by  exhibiting  honestly  specimens 
of  their  ordinary  manufactures  that  towns  are 
benefited  by  International  displays,  and  not  by 
specially  manufacturing  for  exhibition  some 
curious  thing  for  which  there  is  not,  never  was, 
and  never  ought  to  be,  any  demand.  On  some 
future  occasion  Leicester  may  rouse  herself  from 
her  lethargy,  and  show  something  worthy  of 
herself. 

Manchester. — Knowing  the  unlimited  power 
of  this  city  and  the  great  variety  of  silk  manu- 
factures, one  wonders  how  it  happens  that 
all  her  skill  and  enterprise  are  left  to  Mr. 
John  Chadwick?  Happily,  if  he  has  been 
left  alone  to  sustain  the  credit  of  the  city,  he 
has  done  so  worthily.  His  modest,  rmassuming 
case  (3,5  )'')  of  black  and  coloured  silks  for 
garments  needs  no  flourish  of  trumpets  to  pro- 
claim their  merits ; they  are  merely  specimens  of 
his  ordinary  daily  productions,  “ w’arranted  to 
wear.”  From  this  we  gatner  that  he  has  not 
been  deluded  by  the  ignis  fatuus  of  a sudden 
profit,  by  being  beguiled  into  the  bog  of 
abominable  dyeing,  which  has  ruined  many  and 
will  ruin  more.  'I'here  are,  as  we  shall  find  by- 
and-bye,  men  in  Lyons  who  have  built  up 
immense  fortunes  on  the  reputation  of  dealing 
wisely  by  their  silk,  and  thus  honestly  by  their 
customers.  If  Mr.  Chadwick  will  continue  true 
to  himself,  the  time  may  come  when  ladies  will 
not  be  satisfied  unless  they  can  secure  black  silks 
of  his  manufacture  even  in  preference  to  those  of 
Lyons.  'I’he  great  variety  of  small  wares,  braids, 
trimmings,  fringes,  &c , made  in  Manchester, 
and  into  the  manufacture  of  wdiich  silk  largely 
enters,  ought  to  have  been  exhibited,  but  they 
are  not.  There  is,  however,  a M anchester  branch 
of  industry  well  represented  by  Mr.  Linstead, 
(case  3,507),  table  covers  embroidered  by 
machinery.  They  lack  the  elaboration  of  hand- 
work, but  they  are  graceful  in  design  and  brilliant 
in  colour,  enabling  by  their  cheapness  all  persons, 
even  of  very  moderate  income,  to  have  their  tables 
covered  with  something  pleasant  to  look  upon. 

JKeferencc  to  these  jiroductions  naturally  leads 
to  Birmingham,  where  the  altar  covers  and 
other  church  upholstery  goods  for  decorative 
pur|)08es,  manufactured  by  Jones  and  Willis,  of 
Birmingham  and  London,  surpass  all  others  of 
this  class  in  quality  of  work,  colour,  and  design. 

Whilst  considering  the  relative  merits  of 
upholstery  and  similar  material,  I may  well 
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draw  attention  to  the  manufactures  of  Ireland, 
w^here,  in  Dublin,  the  productions  of  W.  Fry 
and  Co.  (3,67o),  and  Pirn  Brothers  and  Co. 
(3,624)  show  some  of  the  most  notable  articles 
to  he  found  in  the  whole  Exhibition.  Their 
plain  and  figured  poplins  are  unique,  and  no 
part  of  the  world  produces  anything  fit  to  he 
compared  with  them.  The  figured  designs  are 
in  exquisite  taste,  and  the  richness  of  colour  all 
that  can  he  desired,  whilst  their  fabrics  for  cur- 
tains and  general  rich  upholstery  are  simply 
superb.  Why  should  the  manufacture  of 
poplins  and  kindred  stuffs  be  peculiar  to  Ire- 
land, and  how  is  it  they  can  hold  their  own  in 
competition  with  the  whole  of  Europe  ? It 
must  not  be  supposed  that  there  are  not  hosts 
of  imitators  in  Prance,  Germany,  and  Switzer- 
land. On  the  contrary,  there  are  many,  yet  in 
those  countries  ladies  rejoice  in  becoming  pos- 
sessed of  an  Irish  poplin  dress.  This  fact, 
coupled  with  the  unmistakable  natural  taste 
and  industry  of  the  people,  leads  to  another 
question ; why  are  not  other  branches  of  silk 
industry  established  in  Ireland?  From  the  one 
great  success,  to  which  I have  unaffected 
pleasure  in  referring,  I am  persuaded  that  in 


work  produced  by  means  of  the  Jacquard  loom, 
and  compare  it  with  some  of  the  antique  fabrics 
close  at  hand,  such  as  are  shown  by  Dr.  Dia- 
mond. 

Evan  Howell  and  Oo.,  of  St.  Paul’s  Church -yard 
(3,570),  show  a few  specimens  of  plain  coloured 
dress  fabrics  of  exquisite  quality  and  choice 
hu  es  of  colour,  and  the  lighter  seasonable  shades 
to  be  added  to,  or  to  replace,  these  more  sombre 
colours,  will  equally  testify  to  the  excellence  of 
their  manufactures. 

The  productions  of  G.  and  J.  B.  Hilditch, 
of  Cheapside  (3,502),  are  of  a similar  class  to 
the  above,  and  in  aU  respects  of  equal  quality 
of  manufacture.  In  both  cases  there  are  ad- 
mirable specimens  of  moire  antique  which  far 
surpass  anything  of  the  kind  of  foreign  manu- 
facture. The  article  is  of  foreign  origin,  and 
yet  by  native  skill  and  determined  perseverance 
the  whole  of  the  highest  class  of  these  goods 
is  made  in  England.  On  these  two  enterprising 
firms  the  weight  of  sustaining  the  reputation  of 
London’s  broad-silk  manufactures  has  been 
cast,  and  they  have  most  worthily  maintained 
the  character  of  our  Spitalfields  weavers.  The 
responsibility  was  great,  and  they  well  deserve 


any  special  manufacture  to  which  their  genius  1 the  credit  their  courage  must  inevitably  bring 
may  be  directed  they  cannot  fail  to  excel.  In  no '■  and,  although  Messrs.  Lewis  and  Allanby,  and 
former  Exhibition  have  they  made  a display  so  I Jay  and  Co.,  of  Regent-street,  and  Jolly  and 
creditable,  and  when  the  next  period  arrives,  we  ; Co.,  of  Bath,  show  some  excellent  goods,  they 
may  hope  that  still  further  advances  will  be 
made,  not  only  in  these  special  productions,  but 
also  in  a much  wider  range  of  silk  manufacture. , 

London. — From  the  consideration  of  these' 

Irish  fabrics,  we  naturally  pass  into  the  exami- 
nation and  description  of  a few  exquisite  things 
contributed  by  Jackson  and  Graham  (3,595), 
whose  silk  damasks,  tissues,  and  brocades  for 
furniture  and  upholstery,  chiefly  designed  by 
Owen  Jones,  are  exceedingly  beautiful.  It  may 
be  objected  that  the  patterns  are  too  formal  and 
angular,  partaking  too  much  of  the  geometrical, 
and  not  sufficiently  of  the  flow  and  grace  of  curv- 
ing scroll  designs  whicli  cl)aracterise  the  French 
productions.  Tliat  is,  however,  purely  a matter 
of  taste,  and  results  from  the  prevailing  opinion 
and  fashion  of  the  period  in  which  we  live. 

Doubtless  such  distinguished  dealers  and  pro- 
ducers as  Jackson  and  Graham  wisely  cater 
for  their  customers,  and  supply  the  class  of 
articles  absolutely  in  demand. 


are  either  made  by  the  gentlemen  already 
named,  or  will  be  named  hereafter  when  I 
treat  of  the  manufactures  of  Lyons. 

Norwich. — The  productions  of  the  Norwich 
Crape  Company  (3,616),  Kay  and  Richardson 
(3,604),  and  French  and  Co.  (3,672),  are 
all  of  high  merit,  and  being  chiefly  of 
black  crape  for  mourning  purposes,  there 
is  little  room  for  criticism.  It  is  only 
necessary  to  make  one  brief  remark,  and  that 
is  very  satisfactory  to  our  national  pride.  In 
this  special  manufacture  England  stands  pre- 
eminent, and  has  attained  her  high  position  by 
persevering  industry.  Although  two  of  the 
largest  producers  are  “ conspicuous  by  their 
absence,”  the  reputation  of  Norwich  is  well 
sustained  by  the  manufacturers  named,  as  well 
as  by  Mr.  Lilly  Simpson,  whose  fabrics,  shown 
under  the  name  of  William  White,  are  ex- 
ceedingly good ; in  fact,  there  are  very  few 
! more  attractive  cases  than  3,643,  where  a 


9 he  two  cases  of  upholstery  fabrics  shown  charming  variety  of  crape  scarves,  shawls,  squares, 
by  Norris  and  Co.,  Wood-street  (3,615),  contain  mufflers,  &c.,  will  be  found, 
several  specimens  of  excellent  workmanship  and  ‘ i\i  acdesficld  is  admirably  represented  in  her 
graceful  designs.  Occasionally  the  colours  are  ' main  iudirstries  by  carefully  chosen  specimens, 
a trifle  dull,  and  have,  for  new  goods,  a faded 
or  indistinct  character.  The  general  effect,  | 
however  is  creditable  to  the  producer,  who 
deserves  double  thanks  on  account  of  the 


interesting  looms  exhibited  in  another  section. 
It  is  worth  while  to  mark  the  precision  of  the 


well  arranged,  and  most  of  them  are  well 
worthy  the  most  careful  examination.  Many 
interesting  details  are  suggested  by  bringing  into 
juxta|iosition  the  raw  material  and  the  manu- 
factured article.  Iti  no  department  of  silk 
industry  has  the  advance  been  so  rapid  and 
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striking  as  in  the  utilisation  of  the  common 
1 ussah  silk,  which,  until  very  recently,  had  no 
commercial  value  ; and  the  fabrics  now  dis- 
played by  Brocklehurst  and  Co.  (3,55  •),  and 
Baker,  Tucker,  and  Co.  (3,553),  possess  infinite 
merit,  because  there  seems  to  be  no  limit  to  the 
variety  of  fabrics  into  which  this  material  may 
be  introduced  with  advantage.  The  various 
threads  spun  from  the  various  qualities  of  waste 
silk,  some  of  it,  apparently,  as  coarse  as  hemp,  is 
most  suggestive. 

The  various  handkerchiefs  of  printed  goods 
and  specimens  exhibited  by  these  eminent 
firms  demand  the  most  careful  inspection, 
whilst  the  great  variety  of  printed  handker- 
chiefs shown  in  the  beautiful  case  of  Mr. 
Alfred  Selby,  whose  name  does  not  appear 
in  the  catalogue,  is  worthy  of  all  praise. 
The  contributions  of  W.  female  (3,633)  are 
excellent,  and  the  same  may  be  recorded  of  the 
examples  shown  by  Potts  and  Wrig*  t,  and  J. 
and  F.  Jackson  (3,596),  whose  productions  are 
admirable.  Macclesfield  has  shown  herself  equal 
to  her  reputation  of  many  years’  standing,  and 
of  steady  growth  in  the  manufacture  of  her 
handkerchiefs  and  of  those  lighter  fabrics  requiring 
the  finest  silk.  Had  she  been  as  wise  in  years 
gone  by,  many  of  her  former  staples  might  have 
been  retained ; but  strikes  and  price  lists  for 
weaving  drove  from  the  town  and  neighbour- 
hood many  of  its  most  important  branches  of 
business. 

Notwithstanding  periods  of  terrible  distress, 
Macclesfield  has,  by  her  energy  and  skill,  steadily 
advanced  in  reputation  during  the  last  twenty 
years,  and  many  of  her  products  are  eagerly 
bought  on  the  Continent,  passing,  as  they  do, 
from  hand  to  hand,  not  as  the  produce  of  English 
looms,  but  as  the  highest  examples  of  foreign 
skill.  In  any  future  competition  that  may  he 
instituted,  1 am  persuaded  that  Macclesfield 
will  hold  a distinguished  position.  It  would  be 
almost  inexcusable  to  close  this  brief  reference 
to  Macclesfield  without  drawing  attention  to  a 
small  case  (3,634),  contributed  by  the  feociety 
of  Arts,  containing  two  scarves  made  from  silk 
produced  at  the  Cape  of  Good  Hope.  These 
are,  doubtless,  the  first  articles  made  from 
silk  produced  in  that  colony,  and  prove  that, 
with  ordinary  attention,  there  are  numerous 
countries  in  which  silk  can  be  raised  as 
well  as  in  France,  Italy,  Spain,  India,  China, 
or  Japan.  We  fully  expect  that,  in  a few  years, 
far-away  Queensland  will  supply  the  European 
markets  with  a considerable  quantity. 

Coventry. — The  contributors  from  this  ancient 
city  are  not  numerous,  neither  do  they  exhibit  a 
fair  proportion  of  all  the  silk  industries  estab- 
lished there  ; but,  so  far  as  the  collections  go, 
they  are  very  interesting.  9 he  plain  ribbons 
shown  by  T.  Bagley  (3,552),  J.  and  J.  P.  Cal- 


decott (3,562),  Carter  and  Phillips  (3,565), 
Richard  fe.  Cox  and  Co.  (3,568),  (with  the 
addition  of  tartans),  William  Franklin  and  Son 
(3,571),  Green  and  Son  (3,580),  James  Hart 
(3,544),  compare  favourably  with  anything  pro- 
duced by  the  best  looms  of  France,  Switzerland, 
or  Rhenish  Prussia.  Unhappily,  there  is  only 
one  case  with  which  they  can  be  compared,  and 
that  is  exhibited  by  H.  Borckenstein,  of  8, 
Moorgate-street,  as  representing  several  makers 
of  the  Lower  Rhine.  These,  unhappily,  are  all 
black,  and,  however  excellent,  there  is  no  chance 
for  a true  assessment  of  value,  as  one  cannot  feel 
through  glass,  and  must  judge  by  the  eye  alone. 
The  C oventry  colours  are  exceedingly  good,  and 
so  long  as  they  possess  the  scientific  chemical 
skill  of  such  dyers  as  Hands  and  Sons,  of 
Coventry,  and  Uickins  and  Co.,  of  Middleton, 
they  must  be  assured  of  every  advantage  in  that 
respect.  But,  as  showing  the  result  of  modest, 
unassuming,  and  steady  enterprise,  the  produc- 
tions of  Mr.  Thomas  Stevens  (3,635)  cast  all 
others  in  the  shade.  For  Coventry  generally, 
it  is  a great  misfortune  that  the  tide  of  fashion 
has  set  in  for  plain -coloured  fabrics,  as  the  skill 
shown  must  be  confined  to  quality,  colour,  and 
price.  That,  however,  will  pass  away,  and 
when  brocaded  figures  are  in  demand,  we  have 
no  doubt  that  Coventry  will  rise  equal  to  the 
occasion.  Where  so  much  effect,  accurately 
and  exquisitely  produced,  is  made  manifest  by 
one  man,  we  may  naturally  conclude  that  there 
lies  dormant  an  immense  amount  of  latent 
power,  that  only  needs  the  stimulating  influence 
of  a profitable  demand  to  bring  it  into  life. 
Mr.  fetevens  evidently  possesses  a restless 
spirit,  not  easily  subdued,  and  if  the  tide 
threatens  to  leave  him  for  a time,  he  digs  out  a 
new  channel  for  himself,  and  thus  he  has 
created  a trade  peculiarly  his  own.  I have 
taken  unusual  interest  in  his  productions,  not  only 
in  the  goods,  but  in  the  looms  producing  them, 
and  I find  that  to  make  a “Forester’s  scarf,” 
as  exhibited,  two  and  a half  yards  long  and  six 
and  a quarter  inches  wide,  requires  the  use  of 

16.000  perforated  cards  to  make  the  figure, 
which  is  15  inches  long,  and  for  the  plain  part 

14.000  cards,  making  a total  of  30,000  cards. 
The  number  of  threads  in  the  warp  of  each 
scarf  is  1,800,  and  there  are  15  different  colours 
in  the  shutes  ; these  figures  are  multiplied  by  the 
number  of  pieces  being  made  at  once ; so  that  if 
ten  pieces  were  making,  18,000  threads  of  warp 
would  be  in  the  loom.  Hence  the  involved,  and, 
to  the  untrained  eye,  the  inextricable  confusion 
of  threads,  as  shown  in  the  harness  of  the  loom. 

It  requires  about  six  months  to  fit  up  such  a 
loom,  and  when  it  and  the  cards  are  all  ready,  it 
occupies  a month  to  obtain  one  complete  pattern. 
Eight  pieces  are  made  at  once  in  the  loom  now 
at  work,  and  with  ten  hours’  labour  a good  hand 
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will  make  the  length  of  one  scarf  each  day. 
The  cost  of  the  loom,  the  draft  or  design,  the 
cards,  and  the  value  of  silk  in  the  loom,  would 
make  a total  value  of  £500. 

It  is  gratifying  to  know  that  every  part  of  the 
work,  meclianical  and  artistic,  is  English.  Mr. 
Stevens  has,  in  the  course  of  his  career,  tried 
both  French  and  Swiss  looms,  hut  found  no 
special  advantage  in  them,  nor  has  he  dis- 
covered any  superiority  of  skill  in  their 
artisans,  and  cannot  see  any  reason  why,  in 
the  race  of  competition,  England  should  not 
be  well  up  to  the  goal.  Mr.  Stevens  is  a 
staunch  advocate  of  perfect  freedom  of  trade,  and 
despises  the  idea  of  any  protective  duty.  He 
avows  that  recent  legislation  has  done  much  for 
Coventry,  and  will  do  more,  when  croakers 
diminish  and  the  thoughtful  brain  supersedes 
and  silences  the  noisy  tongue,  his  motto  being,' 
" A fair  field  and  no  favour.” 

Rhenish  Prussia. — The  velvets  shown  in  case 
3,5U9,  by  Gustave  .Jacobiny,  of  Crefeld,  deserve 
a special  consideration.  There  are  many  similar 
manufacturers  in  that  thriving  town,  but  M. 
Jacobiny  is  the  only  exhibitor,  and,  had  all  Cre- 
field  combined,  they  could  not  have  collected  a 
better  display  of  velvets  than  has  been  sent  by 
him.  In  the  higher  class  of  broad  velvets, 
Genoa,  Lyons,  and  Spitalfields  can  compete,  but 
in  ribbon-velvets  and  coloured  piece-velvets,  for 
millinery  purposes,  Crefield  and  its  neighbour- 
hood have  long  taken  the  lead.  But,  to  show 
how  a trade  all  but  lost  may  again  revive  and 
become  eminent,  it  seems  likely  that  ribbon- 
velvet  manufacture  will  again  become  one  of  the 
prominent  industries  of  St.  Etienne,  and  that 
chiefly  by  the  application  of  machinerju  Whilst 
I cannot  too  highly  commend  the  productions  of 
M.  .Jacobiny,  I do  so  wdth  a sense  of  degrada- 
tion. Why  is  it  that  England  has  entirely  lost 
this  branch  of  trade  ? These  beautiful  fabrics  and 
exquisite  colours  are  mostly  made  from  spun  silk, 
of  which  by  far  the  largest  proportion  is  made  in 
England.  The  raw  material  is  shipped  by  irs, 
manufactured  on  the  Rhine,  and  re-sold  to  Eng- 
land, not  in  small  quantities,  but  to  the  amount 
of  hundreds  of  thousands  of  pounds  yearly. 

d here  is  no  mystery  in  such  work.  There 
can  be  no  mystery  wdiere  thousands  of  persons 
are  einjiloyed  in  the  fabrication  and  finishing. 
Let  us  hope  that  before  another  Exhibition  takes 
place  some  of  our  spirited  manufacturers  will  be 
stirred  up  to  enterprise,  and  remove  what  is 
really  a discredit  to  our  generally  acknovvledg'ed 
zeal  and  industry.  It  has  long  been  whispered 
that  Li.-ter  and  Co.,  of  Monningham  Mills,  near 
Brad  lord,  have  invented  some  mechanical  pro- 
ces.s,  by  which  this  reproach  will  be  wiped  out, 
and  velvets  made  of  surpassing  excellence  at 
priees  hitherto  unknown.  We  have  no  proof  of 
the  fact,  for,  although  the  name  of  that  most 


ingenious  and  distinguished  firm  appeared  in  the 
catalogue,  we  sought  in  vain  for  the  contributions 
we  hoped  to  find,  which  might  have  been  of 
national  importance. 

Lyons. — The  case  of  specimens  of  fringes 
exhibited  by  Jules  Gay  (3,575)  deserves  the 
attention  of  all  English  makers  of  the  class 
of  articles  here  shown.  The  designs  are 
admirable,  their  proportions  perfect,  and  the 
material  faultless.  Why  has  no  English  maker 
given  the  public  the  chance  of  comparing  the 
one  nation  with  the  other  ? Here,  again,  is  a 
curious  anomaly.  Much  of  the  raw  material 
is  produced  in  England,  and  sent  to  France  to 
be  dyed  and  finished.  Much  of  it  returns  to 
England,  to  be  used  by  our  home  manufacturers, 
because  our  dyers  and  finishers  cannot  cope  with 
the  foreigner — at  least,  they  have  hitherto  failed 
to  do  so  in  this  peculiar  dye.  The  science  of 
weighting,  or  charging  the  silk  with  foreign 
ingredients  during  the  process  of  dyeing  is  here 
carried  to  its  utmost  limit.  It  can  be  weighted 
over  300  per  cent.,  and  yet  retain  its  lustre  when 
dyed,  so  that  an  article  which  costs  in  the  raw  or 
spun  state  20s.  per  lb.,  may  be  sent  to  Paris, 
dyed,  dressed,  returned,  and  sold  at  8s.  per  lb.,  and 
leave  a good  profit  to  the  dealer.  Much  of  it, 
of  course,  is  retained  to  be  made  up  in  France, 
and  comes  to  us  in  the  exquisite  patterns  here 
exhibited.  The  spun  silk  thus  treated  does 
well  for  black,  but  not  for  colours  ; and  for  some 
time  back  the  best  coloured  French  fringes  have 
been  made  from  the  solid  sewings  produced  in 
England.  Neither  the  French  nor  the  Germans 
have  yet  attained  to  the  perfection  the  English 
have  done  in  making  what  is  technically  termed 
“large-skeined  sewings,”  prepared  for  trimming 
purposes. 

The  Broad  Silks  of  Lyons,  how  exquisite  they 
are  in  beairty  of  fabric,  grace  of  design,  and  even 
where  only  a plain  ground  is  shown,  how  bril- 
liant the  colours  ! They  are  so  admirable  that 
they  almost  defy  criticism,  and  prove  the  supre- 
macy of  Lyons  in  the  highest  branches  of  manu- 
facture. I need  only  refer  to  the  several  cases  : — 

3,(333,  Schulz  and  Beraud,  with  various  styles 
of  fabrics,  all  good,  and  produced  by  the  simplest 
means,  which  shows  the  perfection  of  art.  There 
is  a dress  with  a beautiful  pattern  in  only  three 
colours — a blue  and  two  browns,  so  blended  as 
to  be  most  attractive. 

3,57'J,  Gourd,  Croizart  Fils,  and  Hubert,  is 
not  so  good  as  the  former,  but,  nevertheless, 
very  striking. 

3,605,  with  its  few'  specimens  of  furniture 
silks,  in  velvets,  brocades,  and  damasks,  is  unri- 
valled in  the  Exhibition  in  these  special  fabrics. 
The  student  may  wdth  adv.mtage  compare  these 
specimens  with  the  best  antique  fabrics,  and 
learn  at  a glance  , how  vastly  superior  the 
moderns  are. 
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S [ 3,560. — Brunet,  Lecomte,  Devillaine,  and  Co. 
have  a very  choice  collection  of  various  fabrics, 
showing  the  great  skill  and  thorough  artistic 
knowledge  of  their  business. 

3,625. — J.  M.  Piotel’s  productions  are  of 
infinite  beauty.  Here  are  three  specimens  of 
chin6  fabrics,  on  white  or  slightly  tinted  ground, 
absolutely  perfect  in  quality,  design,  and  colour. 
I cannot  speak  too  highly  of  the  dress 
fabrics  of  this  eminent  firm,  but  I regret  to  be 
obliged  to  speak  unfavourably  of  many  of  their 
furniture  silks.  Some  are,  in  my  judgment, 
vulgar  in  design  and  bad  in  colour.  I pre- 
sume they  are  made  for  some  market  in  which 
the  very  point  we  condemn  may  appear  to  be  a 
surpassing  beauty. 

Specimens  of  nearly  all  these  best  and  most 
popular  manufacturers  will  be  found  admirably 
arranged  in  the  case  3,606,  by  Lewis  and 
Allenby,  to  which  I have  already  referred. 

I cannot  close  this  criticism  of  the  various 
woven  fabrics  without  referring  to  the  un- 
obtrusive case  of  black  goods  shown  by  Van 
Bellingen,  Fils,  of  Antwerp,  whose  fabrics,  for 
durability,  have  a world-wide  reputation.  It  is 
said  they  never  become  greasy,  because  the  dye 
is  pure  ; they  never  crack  or  split,  because  there 
is  no  metallic  ingredient  mixed  with  the  dye  to 
hum  the  fibre  ; and  so  it  is  said  they  wdll  wear 
for  ever. 

In  summing  up  these  observations  I cannot 
hut  inquire  why  is  it  that,  as  a rule,  the  foreign 
manufacturers  excel  us  in  all  the  higher  branches 
of  silk  manufacture  ? In  my  opinion  the  answer 
is  at  hand.  We  dye  as  well,  we  weave  as  well, 
hut,  as  a rule,  the  scientific  manufacturers  of 
France,  Germany,  and  Switzerland  have  their 
silks  specially  reeled  in  a manner  suitable  for 
the  goods  required,  whereas  in  England  the 
manufacturers  are,  to  a large  extent,  at  the 
mercy  of  importers,  brokers,  and  dealers,  who 
care  little  for  the  success  of  our  manufactures, 
so  long  as  they  can,  without  much  thought, 
secure  a profit  in  their  own  department  of  the 
trade.  This  is  a fact  so  patent  to  the  initiated, 
and  so  disastrous  in  its  results,  that  persons  in- 
terested will  protest  against  it,  and  deny  the 
statement ; but  it  comes  within  the  experience 
of  too  many  to  be  successfully  disputed,  and  the 
largest  manufacturers  in  the  kingdom  deplore 
the  humiliating  fact. 

In  looking  over  the  foregoing  I am  conscious 
of  many  things  touched  slightly,  or  altogether 
unnamed,  which  well  deserved  notice,  but  I 
have  endeavoured  to  briefly  touch  on  all  articles 
possessing  much  merit.  It  is  very  agreeable  to 
be  able  to  remark  with  perfect  sincerity  that, 
although  some  of  our  manufacturers  have  been 
hlamably  negligent,  in  a duty  they  owed  them- 
selves and  the  public  at  large,  by  not  showing 
the  best  specimens  of  their  productions,  or 


abstaining  altogether,  nevertheless,  from  a care- 
ful survey,  deliberately  made,  I recognise  in 
the  best  examples  of  French  skill,  and  the  un- 
rivalled genius  of  Mr.  Thomas  btevens,  of 
Coventry,  an  immense  advance  in  art  and  fertility 
of  resource  over  every  former  Exhibition. 


The  silkworm  eggs  hatched  at  the  International 
Exhibition  were  brought  over  to  London  from  Orhe,  in 
April,  and  were  kept  in  a dry,  airy  place,  and,  when 
the  weather  became  warm,  near  ice,  to  retard  the 
hatching  until  M.  Roland’s  arrival  in  England.  On  the 
9th  of  May,  notwithstanding  the  ice,  the  first  worms 
began  to  come  out,  and  more  or  less  eggs  were  hatched 
daily  until  the  20th  of  May,  when  the  eggs  were  placed 
in  the  cool  orchid  house  at  the  west  entrance  of  the  Exhi- 
bition, the  temperature  of  which  was  just  under  70®. 

The  eggs  were  hatched  on  calico,  stretched  on  a shallow 
wooden  frame,  hung  from  the  roof,  the  corners  of  the 
frame  projecting  about  two  inches,  and,  to  prevent  mice 
or  vermin  eating  the  eggs,  a sheet  of  glass  covered  the 
frame,  but  to  give  ventilation,  small  chips,  the  thickness  of 
a penny,  at  the  angles  supported  the  glass  over  the  frame. 
The  eggs  hatched  well,  and  the  worms  were  carefully 
gathered  in  tulle  nets,  and  placed  in  the  magnanerie.  All 
the  eggs  appeared  sound  and  good,  and  over  6,001)  worms 
were  obtained.  For  the  first  fortnight  great  difficulty 
was  experienced  in  obtaining  leaves;  and  it  may  he  said 
for  the  first  month  the  supply  was  obtained  from  the 
small  trees  brought  from  Lyons  in  the  winter,  an  old 
mulberry  tree  at  the  back  of  the  Exhibition-offices,  near 
the  Albert  Hall,  and  small  quantities  obtained  through 
Messrs.  Veitch.  Although  there  are  many  trees  about 
London,  it  was  difficult  to  find  them,  and,  when  found,  to 
gather  the  leaves.  As  the  worms  began  to  eat  18  lbs.  to 
20  lbs.,  and  continued  to  demand  increased  quantities  to 
30  lbs.  daily,  the  man  in  attendance  could  not  spare  time 
to  attend  to  the  worms  and  to  gather  and  cut  their  food ; 
but  as  one  source  of  supply  failed  others  sprang  up,  and 
the  worms  always  had  plenty  to  eat. 

The  worms  kept  in  perfect  health,  and  there  was  no 
sign  of  sickness  or  disease  during  any  of  the  changes, 
nor  was  there  any  loss  of  worms,  which,  considering  the 
variable  weather,  shows  how  strong  and  healthy  the 
breed  must  be. 

During  the  second  age  about  100  worms  were  put  out 
on  one  of  the  small  trees,  surrounded  by  a manchon ; 
but  the  smuts  of  the  London  atmosphere  and  the  three 
engines  near  the  magnanerie  working  the  machinery  in 
motion,  soon  destroyed  them.  More  worms  were  put 
out  at  the  third  age,  but  they  also  soon  died  out. 

The  worms  began  to  cocoon  about  July  18,  and  finished 
about  the  26th.  The  worms  mounted  strongly,  and 
formed  their  cocoons  quickly  and  well.  Most  of  the 
cocoons  are  well  formed  and  of  good  size,  some  being 
very  large. 

When  the  cocoons  were  taken  off  the  frames  and 
counted,  it  was  found  that  there  were  only  just  about 
5,300  instead  of  nearly  6000,  the  difference  having  been 
carried  away  improperly  by  parties  no  doubt  desiring  to 
obtain  seed  from  such  a fine  breed  of  worms. 

The  cocoons  are  now  being  reeled  by  the  persons 
working  the  reeling  machinery  in  the  Exhibition,  and 
they  report  the  cocoons  to  be  very  good,  and 
that  they  reel  with  little  breakages.  The  average  of 
the  cocoons  give  about  1,500  yards  of  silk,  and  the 
weight  is  expected  to  turn  out  one  pound  two  or  three 
ounces. 


In  accordance  with  the  resolution  passed  at  the  meeting 
for  the  promotion  of  technical  education,  at  which  H.R.H. 
the  Prince  of  Wales  presided,  the  Haberdashers’  Com- 
pany have  sent  to  Lord  Lawrence,  for  distribution  by 
the  London  School  Board,  the  sum  of  £20,  as  their  con- 
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tribution  towards  tbe  purchase  of  tickets  of  admission  to 
the  London  International  Exhibition. 


It  has  been  notified  to  her  Majesty’s  Commissioners, 
by  the  Worshipful  Company  of  Coach  and  Coach- harness 
Makers,  that  the  Company  oifer  prizes  of  £3,  £2,  and  £1, 
with  certificate  to  foremen,  clerks,  workmen,  and 
apprentices  in  the  coach-building  trade  in  the  United 
Kingdom  for  the  best  reports  on  the  present  Interna- 
tional Exhibition  of  Carriages. 


With  the  view  of  extending  the  practical  use  of  the 
Exhibition  and  diffusing  technical  information  among 
the  visitors,  the  Executive  have  engaged  the_  service  of 
Mr.  P.  L.  Simmonds  to  deliver,  at  stated  periods  during 
the  day,  in  various  parts  of  the  building,  short  descriptive 
lectures  on  the  principal  classes  of  objects  shown,  such 
as  silk  manufactures,  life-saving  appliances  at  sea,  cook- 
ing stoves,  the  principal  machinery,  tobacco  and  pipes, 
and  food  and  its  adulterations.  This  is  a popular  step, 
which  ought  to  be  attended  with  good  results  to  the 
many  visitors  who  will  be  attracted  to  the  Exhibition  by 
the  cheaper  prices. 


The  number  of  visitors  admitted  to  the  Exhibition  on 
Thursday,  July  31st,  was  as  follows ; — Season  tickets, 
123 ; on  payment  of  Is.,  2,207  ; total,  2,330.  On  Friday, 
season  tickets,  125 ; on  payment  of  Is.,  1,777  ; total, 
1,908.  On  Saturday,  season  tickets,  183  ; on  payment 
of  Is.,  2,129  ; total,  2,312. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  August  2nd,  was  as 
follows : — Season  tickets,  859  ; on  payment  of  2s.  6d., 
714  ; on  payment  of  Is.,  10,486  ; total,  12,059. 

The  number  admitted  on  Monday,  August  4th,  was, 
season  tickets,  143  ; on  payment  of  Is.,  2,043 ; total, 
2,186.  On  Tuesday,  season  tickets,  156  ; on  payment  of 
Is.,  2,330  ; total,  2,486.  On  Wednesday,  season  tickets, 
129  ; on  payment  of  2s.  6d.,  714  ; total,  843. 


EXHIBITIONS. 


Works  of  Art  at  the  Vienna  Exhibition. — According 
to  the  official  catalogue,  the  number  of  works  of  art  con- 
tributed by  the  various  countries  at  the  Vienna  Exhibi- 
tion is  as  follows: — France,  1,537;  Austria,  811;  Ger- 
many, 725;  Italy,  625;  Russia,  437;  Belgium,  296; 
Holland,  167 ; Hungary,  155  ; Denmark,  101 ; Greece, 
37  ; United  States  of  America,  15  ; Turkey,  7 ; Chinese, 

2 ; Monaco,  3 ; and  Brazil,  1 ; making  in  aid  4,919. 

Art  Congress  at  Vienna. — At  the  time  of  the  Holhein 
Exhibition,  held  at  Dresden  in  the  year  1871,  a congress 
took  place,  and  it  was  determined  that  the  idea  should  , 
be  kept  in  view  and  the  congress  renewed  upon  the  next 
favourable  occasion,  and  a commission  was  nominated 
for  that  purpose.  It  is  now  determined  that  a congress 
shall  take  place  in  the  Austrian  Fine  Art  Galleries  of 
the  Vienna  Exhibition  on  Sept.  1st  to  3rd,  to  deliberate 
in  common  on  matters  touching  the  sciences  connected 
with  fine  art.  The  following  is  the  programme  for 
the  occasion: — 1.  What  science  requires  with  respect  to 
the  classification,  cataloguing,  and  administration  of 
museuins.  2.  The  methods  of  preserving  works  of  art, 
including  pictures,  public  monuments,  objects  of  re- 
ligious art,  miniatures,  drawings,  &c.  3.  The  teaching 

of  the  history  of  the  fine  arts  in  establishments  for 
superior  instruction  and  secondary  schools.  4.  On  the 
formation  of  a repertory  of  the  fine  arts,  and  the  neces- 
sity of  drawing  up  an  inventory  of  their  history.  5.  On 


the  reproduction  of  works  of  art,  and  their  propagation 
'n  the  interest  of  museums  and  artistic  education. 

Exhibition  at  Madrid. — During  the  month  of  October 
an  exhibition  is  to  be  held  at  Madrid  of  national  pro- 
djicts  and  manufactures,  of  agriculture,  mines,  chemicals, 
industries,  and  graphic  arts.  Foreign  products  will  be 
received  by  the  executive  at  Madrid  if  carriage  paid. 
Goods  will  be  sold  by  the  executive  on  a small  commis- 
sion charge.  This  is  to  be  the  first  of  a proposed  series 
of  Spanish  exhibitions. 


PATENT  CONGRESS  AT  VIENNA. 

With  reference  to  the  congress  at  Vienna,  it  is  worth 
record  that  the  idea  of  an  International  Patent  Law  is 
by  no  means  new,  and  that  it  was  originated  in  our 
own  Patent-office,  as  long  ago  as  1856.  This  is  shown 
by  the  following  letter  of  Mr.  Bennet  Woodcroft  to 
Lord  Chancellor  Cranworth  : — 

Great  Seal  Office,  Kovember,  1856. 

My  Lord, — Availing  myself  of  the  vacation  which 
has  just  terminated,  I visited  some  of  the  patent-offices 
on  the  Continent,  to  make  myself  acquainted  with  the 
gentlemen  who  presided  over  them,  and  learn  their 
mode  of  conducting  patent  business.  My  object  was 
also  to  endeavour  to  bring  about  a weekly  communica- 
tion between  their  several  departments  and  this  office, 
in  which  I was  successful  in  all  cases,  and  to  ascertain 
what  views  were  entertained  generally  as  to  the  de- 
sirableness of  an  International  Patent  Law. 

It  is  proposed  to  introduce  measures  for  the  amend- 
ment of  the  patent  laws  of  France  and  America  in  the 
course  of  the  ensuing  year,  and  an  early  change  is 
contemplated  in  the  patent  laws  of  Belgium,  Holland,, 
and  Austria. 

I found  in  all  the  countries  which  I visited  that  the 
principal  officers  connected  with  the  grant  of  patents 
were  in  favour  of  a law  embracing  some  clauses  in  com- 
mon, and  desirous  that  a conference  of  persons  duly 
accredited  should  meet  next  spring  to  draw  up  proposals 
to  be  submitted  to  their  respective  Governments,  with 
the  view  of  establishing  the  patent  laws  of  the  various 
countries  on  a uniform  basis. 

If  such  a meeting  were  held,  and  but  one  common 
clause  resulted  from  its  deliberations,  such  as  limiting 
patent-grants  to  the  true  and  first  inventor  and  his 
legal  representatives  in  his  or  their  names  only,  I am 
satisfied  that  great  general  good  would  result. 

In  America  I believe  it  is  the  practice  not  to  grant  a 
patent  to  any  persons,  native  or  alien,  or  their  legal 
representatives,  unless  they  are  the  true  and  first  in- 
ventors, and  then  not  to  an  alien  except  he  makes  his 
application  before  six  months  have  expired  from  the  date 
of  the  patent  obtained  in  his  own  country. 

In  this  respect  the  American  law  is  superior  to  any 
other  with  which  I am  acquainted. 

In  England  patents  are  granted  to  aliens,  either  in 
their  own  name  or  as  “communications,”  and  the  result 
I is  that  in  a large  number  of  instances  the  self-same  inven- 
tion is  patented  first  as  a communication  from  some  per- 
son whose  name  is  unknown,  and  afterwards  to  the 
original  inventor. 

Many  such  duplicate  grants  are  annually  made  in  this 
country,  to  the  injury  of  the  real  inventor,  and  causing 
unnecessary  trouble  and  expense  in  this  office.  As  an 
example  I may  mention  Patent  No.  630,  which  was 
granted,  March  20th,  1855,  to  an  Englishman  as  a com- 
munication from  a foreigner  residing  abroad. 

Three  days  afterwards  another  English  patent.  No. 
644,  was  granted  to  a foreigner  for  the  same  invention. 

In  the  Vienna  Patent-office  I was  told  the  same  evil 
existed,  from  the  facility  afforded  to  pirates  of  procuring 
the  English  printed  specifications,  and  their  being  more 
active  than  the  true  inventors  in  applying  for  patents. 

This  subject  being  one  of  such  great  national  import- 
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ance,  I trust  th.e  Commissioners  will  excuse  me  for 
bringing  it  before  them. 

I have  the  honour  to  be,  .my  Lord, 

Your  Lordship’s  obedient  humble  Bervant, 
(Signed)  B.  WooDcaorr. 

The  Right  Hon.  the  Lord  Chancellor,  &c. 


THE  NEW  FRENCH  TREATY. 

The  following  is  the  text  of  the  treaty  which  has  just 
come  into  force  : — 

Article  1. — The  Treaty  of  Commerce  concluded  on  ^he  23rd  of 
January,  1860,  between  the  United  Kingdom  of  Great  Britain  and 
Ireland  and  France,  as  also  the  Supplementary  Conventions  of 
the  12th  of  October  and  16th  of  November  of  the  same  year,  ai’e 
again  put  in  force  in  all  V eir  stipulations  and  in  their  full  teuour, 
and  shall  continue  to  have  effect  as  before  the  Act  of  Renuncia- 
tion of  the  15th  of  March,  1872. 

The  High  Contracting  Parties  guarantee  to  ea6h  other  recipi’o- 
cally,  as  well  in  the  United  Kingdom  as  in  France  and  Algeria, 
the  treatment  in  all  respects  o'f  the  most  favoured  nation 

It  is  therefore  understood  that,  in  conformity  with  the  stipula- 
tions of  Article  SIX  of  the  Treay  of  Commerce,  concluded  on 
the  23rd  of  January,  i860,  and  of  Article  V.  of  t he  Supplementary 
Convention  of  the  16th  of  November  of  the  same  year,  each  of  the 
High  Contracting  Parties  engages  to  give  the  other,  immediately 
and  unconditionally,  the  benefit  of  eyery  favour  or  immunity, 
•every  privilege  or  reduction  of  tariff  in  regard  to  the  importation 
of  merchandise,  whether  mentioned  or  not  in  the  Treaty  and 
Conventions  of  1860,  which  have  been  or  may  be  conceded  by  one 
of  the  ELgh  Contracting  Parties  to  any  foreign  nation  whatsoever, 
whether  within  or  beyond  Eui’ope. 

It  is  likewise  understood  that,  in  all  that  relates  to  transit, 
warehousing,  exportation,  re-exportation,  local  du*s,  brokerage, 
Customs  formalities,  samples,  designs  for  manufactures,  and 
likewise  in  all  matters  relating  to  the  exerci.se  of  commerce  aua 
industry,  British  subjects  in  France  r>r  in  Algeria,  and  French  in 
the  United  Kingdom,  shall  enjoy  the  treatment  of  the  most 
favoured  nation. 

Article  II.— British  ships  and  their  cargoes  shall,  in  France 
and  in  Algeria,  and  French  ships  and  their  cargoes  shall,  in  the 
United  Kingdom  of  Great  Britain  and  Ireland,  from  whatever 
place  arriving,  and  whatever  may  be  the  place  of  origin  or  desti- 
nation of  then*  cargoes,  be  treated  in  every  respect  as  national 
ships  and  their  cargoes. 

The  coasting  trade,  however,  is  excepted  ft’om  the  preceding 
stipulation,  and  remains  subject  to  the  respective  laws  of  the  two 
counties. 

Article  III. — The  High  Contracting  Parties  agree  to  settle  by 
means  of  a Supplementary  Convention,  the  ratifications  of  which 
shall  be  exchanged  before  the  3lst  of  January,  1874,  such  arrange- 
ments as  may  appear  to  them  to  be  necessary  in  regard  to 
Ctmsular  attributions,  to  transit  and  Customs  regulations  affecting 
entry  of  goods,  expertise,  samples,  and  any  other  matters  of  the 
like  nature,  and  they  agree,  moreover,  to  substitute  this  Supple- 
mentary Convention  for  the  stipulations  about  similar  matters 
comprised  in  the  Treaties  and  Conventions  of  1860. 

Article  IV.— Mineral  oils  of  British  origin  shall  be  admitted 
into  France  and  Algeria  from  the  1st  of  January,  1874,  or  soon^^r, 
if  possible,  at  a Customs  duty  of  5 per  cent.,  that  is  to  say,  at  the 
rate  of  duty  levied  previously  to  the  passing  of  the  law  of  the  8th 
of  July,  1871.  It  is,  nevei-theless,  agreed  that  the  said  oils  shall, 
in  conformity  with  the  stipulations  of  Article  IX.  of  the  Treaty  ^ 
of  the  23id  of  July,  1860,  again  put  into  force  by  Article  I.  of  the 
present  Treaty,  be  likewise  subject  to  the  duty  of  5 fr.  or  8 t'r. 
per  100  kilogrammes,  established  on  crude  or  refined  oils  by  the 
law  of  the  16th  of  September,  1871,  or  that  which  may  be  here- 
after levied  on  the  like  oils  manufactured  in  France. 

A Commission,  consisting  of  one  member  on  the  part  of  each 
Govemment,  shall  meet  at  Paris  immediately  after  the  ratificati  n 
of  the  present  Treaty,  in  order  to  settle,  as  hereinafter  di>ected, 
questions  concerning  duties  levied  in  France  on  British  mineral 
oils,  as  well  as  to  consider  and  report  on  any  other  questions 
whicli'the  High  Contracting  Parties  agree,  or  shall  agree  to  refer 
to  it. 

The  benefit  of  the  above  provisions  shall  be  extended  to  British 
mineral  oils,  to  be  supplied  to  persons  in  France  under  contracts 
•entered  into  before  the  promulgation  of  the  law  of  the  8th  of 
July,  1871. 

The  Commission  shall  examine  bow  far  it  would  be  possible  to 
effect  reimbursement  of  duties  levied  in  excess  of  the  duty  of  5 per 
cent.,  and  the  tax  of  5 fr.  or  8 fr.  per  100  kilog.  above  referred  to, 
in  the  case  of  British  mineral  oils  introduced  into  France  since 
tlie promulgation  of  the  law  of  the  8!hof  July.  1871,  otherwise 
than  in  pursuance  of  contracts  previously  entered  into. 

Ill  regal’d  to  the  contracts  above  referred  to.  the  settlement 
shall  include  indemnification  for  actions  for  breaches  of  contracts 
entered  into  before  the  enforcement  of  the  law  of  the  8th  of  July. 
1871. 

The  High  Contracting  Parties,  before  the  exchange  of  the 
ratifications  of  the  present  Trea.ty,  shall  nanur  some  third  pei’.son 
to  act  as  arbitrator  in  rrgilrd  to  any  points  in  connection  with  tla- 
qu'-Btions  above  re‘'errt.VI  to  which  relate  to  mineral  > ils,  and  on 
which  the  Gommiissioners  may  themselves  differ  in  opinion.  Tlie 
Commission  shall  refer  any  such  points  to  the  arbitrator,  whose 


decision  shall  be  binding  on  the  Commissioners,  and  shall  be 
rei»orted  by  them  accordingly. 

The  High  Contracting  Parties  shall  forthwith  carry  out  the 
decision  come  to  by  the  commission  or  by  the  arbitrator. 

Article  V — The.present  Treaty  shall  remain  in  force  until  the 
30th  June,  1877.  In  case  neither  of  the  two  High  Contracting 
Parties  should'  have  notified,  twelve  months  before  the  said  date, 
the  intention  of  putting  an  end  to  it,  it  shall  remain  binding 
until  the  expiration  of  one  year  from  the  day  on  which  either  of 
the  two  High  Contracting  Parties  shall  have  denounced  it. 

Article  VI. — The  President  of  the  French  Republic  engages  to 
apply  to  the  National  Assembly  for  the  necessary  authorisation  to 
ratify  and  give  effect  to  the  present  Treaty  immediately  after  its 
signature 

The  ratifications  shall  be  exchanged  at  Paris  as  soon  as  possible, 
and  the  Treaty  shall  immediately  come  into  force. 

In  witness  where' *f  the  respective  Plenipotentiaries  have  signed 
the  present  treaty,  and  have  thereto  affixed  the  seals  of  their  arms. 

Done  in  duplicate  at  Versailles,  the-23rd  day  of  July,  in  the  year 
of  our  Lord,  1873. 

(l.s.)  IAoss. 

(h,s.)  Broolie. 


HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

So  many  applications  Lor  information  upon  th.e 
subject  of  sericiculture  have  recently  been  made, 
that  it  has  been  decided  to  reproduce  in  the 
Jnurnal  of  the  Society  a revised  edition  >of  the 
information  under  the  above  title,  incompletely 
published  in  the  SHk  Supply  Journal  some  three 
years  ago,  which  is  now  unattainable  by  reason 
of  that  publication  being  out  of  print. 

The  cultivation  of  the  mulberry  tree  and  silkworm  has 
been  so  long  and  so  strangely  neglected  in  the  vast  avail- 
able tracts  of  our  colonists,  that  it  is  worth  while  en- 
quiring why  so  u.seful  and  easily  propagated  a tree,  and 
so  profitable  an  industry,  should  have  so  long  remained 
unnoticed,  or  when  tried  experimentally  generalL^  failed. 

The  fact  of  its  never  having  been  an  employment 
familiar  to  settlers,  like  sheep  rearing,  or  many  of  the 
other  agricultural  pursuits,  would  appear  at  first  glance 
to  supply  a reason,  but  then  cotton  raising,  sugar  plant- 
ing, and  many  other  occupations  were  equally  unfamiliar. 
It  would  seem  that  certain  opinions,  founded  originally 
in  error,  have  been  so  long  allowed  to  remain  uncontra- 
dicted that  they  have  eventually  become  accepted  as 
facts.  One  of  these  is  that  English  people  can  do  nothing 
with  silkworms,  and  that  the  worms  cannot  he  reared 
at  all,  except  in  the  recognised  silk-producing  countries 
— both  errors,  hut  the  opinion  of  nine  out  of  ten  of  the 
emigrants  seeking  new  homes ; and  it  is  to  these  and 
the  settlers  already  in  suitable  places,  that  these  “ hints  ” 
are  more  especially  addressed. 

The  idea  that  silkworms  cannot  he  reared  in  England 
is  not, so  much  to  be  wondered  at  when  one  considers  the 
number  of  attempts  that  have  proved  failures,  and 
yet,  if  examined  into,  there  is  nothing  very  extraordinary- 
in  their  failures.  Let  us  take  the  case  of  the  celebrated 
company  of  182.5.  This  “ corporation,”  for  it  was  con- 
stituted under  a royal  charter,  had  one  million  sterling 
capital.  It  had  governors,  deputy  governors,  patrons, 
and  directors,  innumerable  ; there  were  counsel  in  Eng- 
land, counsel  in  Ireland,  conveyancing  counsel,  archi- 
tects, surveyors,  solicitors,  et  hoc  genus  omne,  and  boards, 
both  of  patrons  and  directors,  in  fact,  everything  neces- 
sary, except  perhaps  the  silkworms,  which  doubtless 
were  too  insignificant  to  he  noticed  by  a Direction  on 
which  we  find  the  names  of  Rothschilds,  Barings,  llonte- 
fiure,  Henry  Brougham,  and  other  eminent  sericultur- 
ists  of  the  period. 

But  it  would  have  evinced  no  greater  sagacity- to  have 
prophesii  d ihat  such  a company  would  come  to  grief,  than 
to  loretel)  now  that  the  system  known  as  cottage  culti- 
vation of -silkworms  will,  in  this  country,  result  in  disap- 
pointment, so  lar  as  commercial  success  is  concerned ; 
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but,  with  proper  appliances,  and  a certain  amount  of 
Ciipital  to  erect  “ magnaneries,”  the  silkworm  might  bi‘ 
as  well  cultivated  in  many  parts  of  England  and  Ireland 
as  in  any  other  parts  of  Europe,  where  it  is  now  done, 
and,  while  “ graine,”  or  eggs,  maintain  their  present 
value,  with  very  considerable  profit  to  the  cultivator. 

In  1870,  Monsieur  Taurigny,  then  on  a visit  to  this 
country,  expressed  his  surprise  that  “graine”  was  not 
cultivated,  and  offered  to  remain  and  inaugurate  the  ex- 
periment, in  which  he  would  have  been  interested,  and 
Monsieur  A.  lloland  asserts  that  his  open-air  system  will 
tbiive  here  as  well  as  in  Switzerland.  But  in  the 
colonies  matters  are  much  simplified.  There,  a genial 
climate,  cheap  rich  lands,  and  a growth  of  the  mulberry 
such  as  is  rarely  seen  in  Europe,  are  preliminaries  which 
point  significantly  to  the  fact  that  it  is  an  industry 
which  may  be  successfully  followed,  both  by  the  settler 
just  commencing  his  new  life,  and  the  large  landed  pro- 
prietor who  has  thousands  of  acres  uncultivated. 

The  number  of  square  miles  in  our  colonies  available 
for  sericulture  is,  in  the  aggregate  enormous,  and  a 
slight  resume  of  the  more  prominent  positions  may 
conve}’’  a better  idea  than  mere  totals  of  figures. 
Commencing  with  our  West  Indian  possessions  ; — the 
island  of  Jamaica  has,  upon  the  slopes  of  the  beautiful 
blue  mountains  extending  alongnearly  the  whole  northern 
side  of  the  island,  many  thousands  of  fertile  acres  where 
the  mulberrj’-tree  will  flourish  luxuriantly,  and  where 
the  climate  is  admirably  adapted  to  the  rearing  of  the 
silkworm  ; others  of  the  islands,  more  especially  the 
Windward  group,  are  similarly  favoured.  Passing 
southward  past  thousands  of  square  miles  of  suitable  \ 
country  in  the  vast  continent  of  South  America,  we  come  i 
to  our  several  South  African  colonies.  The  Cape  of 
Good  Hope,  the  Eastern  Cape  Provinces,  and  Natal. 
This  latter  ought  to  be  a mulberry  garden,  and  were  it 
not  that  but  a few  years  ago  the  tree  was  unknown 
there,  one  might  easily  fancy  it  to  have  been  the  home 
of  the  mulberry,  for  nowhere  in  the  world  does  it  flourish 
more  luxuriantljn  This  colony,  situate  without  the 
tropics,  rising  by  a series  of  terraces  from  the  sea,  well 
watered,  and  so  peculiarly  constituted  as  to  grow  both 
wheat  and  sugar  within  50  miles  of  each  other,  seems 
specially'  adapted  for  the  cultivation  of  silk,  and  only 
needs  capital,  properly  applied,  to  give  a profitable 
return  in  cocoons.  From  the  Cape  to  Natal,  what  are 
known  as  the  Eastern  Cape  Provinces  form  a coast  line  of 
800  miles,  all  in  the  temperate  regions  ; and  from  this 
far  inland  extend  fertile  hills  and  valleys,  in  some  parts 
of  which  the  mulberry'  is  found  growing  wild,  which 
fact  was  thus  accounted  for  by  Mr.  Dickins,  in  a paper 
read  at  a meeting  of  the  Society  of  Arts: — “Birds, 
after  feeding  on  the  fruit,  void  the  seed,  uninjured  by 
the  digestive  process,  in  remote  and  solitary  places, 
where  it  generates  and  in  time  becomes  trees  hearing 
fruit,  from  whence  the  process  goes  on  again.”  Here, 
then,  are  known  fields  open  to  the  enterprise  of  capitalists, 
for,  where  this  is  found  to  he  the  case,  there  can  be  hut 
little  doubt  of  the  suitability  of  the  locality,  but  were 
there  any  doubt  at  all  the  experiments  at  Stellenbosch, 
Natal,  and  other  places,  would  dispel  the  idea. 

Touching  at  the  Mauritius,  from  whence  have  been 
received  beautiful  specimens  of  silk  grown  and  reeled 
there,  we  proceed  on  to  Australia,  and  here  it  becomes 
bewildering  to  go  into  figures  so  as  to  get  at  anything 
like  an  estimate  of  available  and  suitable  lands.  A good 
idea  of  this  difficulty  may  he  formed  from  a circum- 
stance of  late  occurrence.  When  the  geological  reports 
of  the  Colony  of  Victoria  were  examined,  with  a view 
to  ascertain  if  any  special  tracts  were  more  peculiarly 
adapted  to  the  cultivation  of  the  mulberry,  one  tract 
was  found  to  he  so  specially  suitable  that  had  the 
ground  been  prepared  it  could  not  have  differed  much 
from  what  was  found  ready.  Upon  reference,  it  was 
found  this  tract  of  country,  consisting  principally 
of  hills  and  valleys,  had  a superficial  measurement  of 
36,000  square  miles  1 In  New  South  Wales  and  Queens- 


land the  same  features  appear,  and  every'where  such  is 
the  case  the  mulber  ry  flourishes.  In  New  Zealand  six 
districts  are  eminently  suitable  as  regards  geological 
and  meteorological  reports,  but  it  is  a question  to  be 
decided  whether  every  sheltered  valley  in  the  islands 
will  not  grow  the  mulberry  luxuriantly,  as  of  the  suit- 
ability of  the  sorl  there  is  iro  doubt. 

In  Tasmania,  the  products  of  the  island  prove  beyond 
a doubt  its  capability  for  silk  production  ; one  has  only 
to  examine  the  list  of  the  fruits  now  being  grown  there 
to  be  satisfied  that  the  mulberry  only  requires  an  intro- 
duction to  find  itself  in  a suitable  home. 

From  Ceylon  the  reports  are  encouraging,  but,  as  if  to 
place  the  matter  beyond  a doubt,  the  north  part  of  the 
island  swarms  with  the  wild  silkworm  spinning  its  dark 
Tussah  cocoon. 

India,  with  thousands  upon  thousands  of  square 
miles,  can  be  made  to  produce  silk  in  great  abundance, 
and  it  is  cheering  to  see  the  Government  becoming  so 
alive  to  this  important  industry,  and  evincing  a desire 
to  give  substantial  encouragement  to  cultivators.  The 
compilation  recently  published  by  the  Government, 
entitled  “ Some  accounts  of  Silk  in  India,”  contain.s 
much  valuable  information,  and  should  be  read  by'  all 
cultivators  in  India. 

By  this  short  resume  it  is  evident  that  without 
touching  upon  the  vast  fields  in  the  possession  of 
our  cousins  in  the  United  States,  there  are  in  the 
British  Colonies  silk- producing  capabilities  equal  in  the 
aggregate  to  the  present  silk  production  of  the  world  ; 
and  it  is  not  saying  too  much  to  state  that  in  America 
there  can  be  found  as  much  more. 

The  question  of  labour  is  one  which  it  will  be  well  to 
consider  before  closing  these  “ hints,”  but  it  will  suffice 
for  the  present  to  say  that  Chinese  labour  is  always 
available  for  this  purpose;  it  can  be  imported  easily  to  a 
very  large  extent,  and  will  prove  both  efficient  and 
economical,  as  it  is  an  occupation  peculiarly  suited  to 
the  Chinese. 

(To  be  continued. J 


THE  SIMPLON  RAILWAY. 

Steps  are  now  being  taken  at  Berne  for  the  formation  of  a 
new  Company  for  resuming  the  long-abandoned  works  of 
the  Simplon  Railway,  and  in  consequence  of  the  former 
company  (La  Line  d’ltalie)  having  been  dissolved,  the 
Swiss  Government  have  declared  their  intention  of  grant- 
ing a new  concession  to  a company,  which,  like  that  of  the 
St.  Gothard  Railway',  would  have  its  residence  in  Ssvit- 
zerland,  and  under  the  management  of  Swiss  subjects. 
The  Italian  Government  also  have  declared  themselves 
to  being  favourably  disposed  towards  furthering  such  a 
scheme.  In  the  Val  d’Ossola,  24  kUs.  out  of  36  kils. 
between  Gravellona  and  Duoma  d’Ossola  were  nearly 
complete  more  than  10  years  ago,  and  since  that  time  no 
steps  have  been  taken  to  complete  this  line,  or  to  connect 
it  with  the  Italian  net-work. 

Negotiations  are  now  going  on  between  an  Italian 
company  and  the  government  for  the  purchase  of  the 
railway  between  Novara  and  Gozzano,  and  for  the  con- 
cession for  its  extension,  viA  the  Lago  d’Orta,  toOmegua 
and  Gravellona,  whence  it  would  join  the  Simplon  Rail- 
way, and  a projected  line  vi&  Pallanza,  Lutra,  and  west 
bank  of  Lago  Maggiore,  to  Locarno  and  the  St.  Gothard 
line. 

Another  line  is  projected  from  Vercelli  by  the  Val 
Sesia  to  Galtinara,  Romagnano,  and  skirting  the  hills  to 
Borgomanero,  whence  it  would  join  the  Novara  and 
Gozzano  railway'.  This  line  would  have  become  the 
most  direct  route  between  Turin  with  the  Simplon  and 
St.  Gothard. 

With  regard  to  the  Simplon  route,  it  is  probable  that 
even  now  communication  could  be  opened  between  Italy 
and  Switzerland  in  shorter  time  than  by  the  St.  Gothard 
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■which  is  already  in  construction,  as  the  tunnel  under  the 
Simplon  would  probably  not  be  more  than  seven  to  eight 
kilometres  in  length. 


SULPHATE  OF  COPPER:— ITS  MANUFACTURE 
AND  APPLICATIONS. 

By  W.  H.  Walenn,  F.C.S. 

If  the  number  of  properties  and  characteristics  that 
are  available  in  the  arts  determines  the  utility  of  a sub- 
stance, assuredly  sulphate  of  copper,  or  ordinary  blue- 
stone,  is  fully  worthy  of  consideration  to  the  manufac- 
turer and  the  practical  man.  The  characteristic  and 
beautiful  results  of  its  chemical  reactions  are  employed 
in  chemical  analysis,  and  in  the  formation  of  green  pig- 
ments ; its  oxidising  power,  under  certain  conditions, 
enables  it  to  be  used  in  dyeing,  as  a resist  for  indigo  ; 
and  the  facility  with  which  it  gives  up  its  copper  under 
the  influence  of  an  eleetric  current,  recommends  it  for 
use  in  electro-deposition.  Three  other  applications  in 
which  it  is  largely  employed  still  remain,  besides  others 
that  are  not  so  important : — 1st,  for  pickling  seed-wheat 
to  destroy  the  sporules  of  smut ; 2nd,  for  the  preserva- 
tion of  wood ; and,  lastly,  in  connection  with  common 
salt,  and  therefore  in  the  form  of  chloride  of  copper, 
to  reduce  silver  ores. 

The  names  given  to  this  beautiful  salt,  at  various  times, 
are — blue  copperas,  E«man  vitriol,  blue  vitriol,  blue 
stone,  and  now,  according  to  the  latest  chemical  nomen- 
clature, cupric  sulphate.  Its  formula,  according  to  the 
Gerhardt  system,  is  Cu  804^  5 H^O,  and  it  crys- 

tallises in  large  doubly-oblique  rhombohedrons  of  a flne 
blue  colour.  At  212“  Fahr.  it  loses  four  out  of  five  parts 
of  its  water  of  crystallisation,  and  when  heated  to  red- 
ness it  loses  all  its  water  of  crystallisation  (5  H.,0),  and 
forms  a white  powder,  which  decomposes  at  a still  higher 
temperature,  leaving  cupric  oxide.  Its  specific  gravity 
is  2'19.  In  its  facile  reactions  this  salt  is  a very  Venus 
for  beauty,  but  there  are  two  magnificent  colours  pro- 
ducible therefrom  in  the  laboratory  which  cannot  be 
utilised  by  the  dyer;  one  of  these  is  the  deep  blue,  or 
rather  purple  colour  produced  in  an  aqueous  solution  of 
cupric  sulphate  by  the  addition  of  excess  of  ammonia 
thereto ; this  colour  will  never  be  forgotten  by  any  one 
who  has  seen  it  once  ; the  other  is  a deep  green  solu- 
tion, produced  by  dissolving  the  chromate  of  copper  in 
ammonia,  the  chromate  being  thrown  down  from  the 
sulphate  by  the  addition  of  potassic  chromate  thereto. 
If  a solution  of  potassic  cyanide  be  added  to  either  of 
these  coloured  solutions  it  is  bleached.  The  reactions  of 
cupric  sulphate  in  solution  hj  the  addition  thereto  of 
other  chemical  solutions,  principally  of  neutral  salts, 
form  the  basis  of  the  utility  of  this  salt  in  the  arts,  there- 
fore some  of  these  it  will  be  well  to  remark,  passing  over 
those  th.’it  are  only  of  interest  in  the  laboratory.  The 
pigment,  mineral  green,  is  obtained  by  adding  carbonate 
of  potash  to  a solution  of  cupric  sulphate,  and  boiling 
the  blue  precipitate  which  falls  down  ; a green  granular 
precipitate  forms.  Blue  verditer  is  also  a carbonate  of 
copper,  which  may  be  obtained  from  the  sulphate. 
Scheele’s  green  is  an  arsenite  of  copper,  and  is  formed 
by  mixing  solutions  of  sodic  arsenite  and  cupric  sul- 
phate ; this  pigment  is  of  the  most  beautiful  bright- 
green  colour  that  the  imagination  can  conceive,  but,  un 
fortunately,  it  is  highly  poisonous,  and  has  given  rise 
to  much  discussion  as  to  the  influence  that  paper-hang- 
ings and  ladies’  dresses  coloured  with  this  material  exert 
over  the  health  of  the  community.  Here  it  may  be  re- 
marked that  most  of  the  salts  of  copper  are  powerful 
poisons.  Schweinfurt  green  is  a compound  of  ctipric 
acetate  and  cupric  arsenite  ; this  is  a heavy  granular 
powder,  of  a brilliant  emerald  green  colour,  and  is  even 
more  poisonous  than  Scheele’s  green. 

Since  almost  all  the  other  salts  of  copper  are  derived 


from  cupric  sulphate,  and  many  of  its  uses  command  an 
extensive  sale,  it  is  fortunate  that  the  raw  materials 
which  furnish  it  are  abundant,  and  that  there  are  several 
means  of  manufacturing  this  salt.  The  coarser  and  more 
impure  qualities  are  made  from  the  pyritous  minerals, 
by  moistening  them  and  exposing  them  to  air ; the 
article  thus  obtained  is ‘contaminated  with  sulphate  of 
iron,  and  sometimes  ■with  arsenic,  hut  it  can  well 
be  used  for  the  preservation  of  wood,  or  in  agri- 
culture, to  prevent  the  smut  in  wheat.  If  desired,  a 
great  part  of  the  iron  may  be  precipitated,  when  the 
salt  is  dissolved,  by  previously  crushing  it  very  fine, 
and  exposing  it  to  the  air  for  some  time ; when  dissolved, 
after  this  exposure,  a salt  of  iron  ■will  settle  at  the  bottom 
of  the  solution  in  the  form  of  a precipitate,  and  the 
supernatant  liquid  will  be  nearly  pure  solution  of  cupric 
sulphate.  The  spent  dipping  liquor  of  brass  finishers 
may  be  employed  to  yield  cupric  sulphate,  but  it  does 
not  produce  a pure  salt,  the  impurity  being  sulphate  of  , 
zinc  in  this  case.  The  best  specimens  of  cupric  sulphate  1 
are  produced  by  dissoMng  copper  scales  in  sulphuric 
acid. 

For  dyeing  purposes  it  is  requisite  that  this  article  | 
should  be  pure.  Prussiate  of  copper  (cupric  ferro-  I 
cyanide)  is  applied  to  cotton  to  dye  it  of  a cinnamon 
colour.  The  cloth  is  passed  through  a solution  of 
cupric  sulphate,  then  through  a dilute  alkali  to  precipi- 
tate the  oxide,  and,  finally,  it  is  rinsed  in  a solution  of 
yellow  prussiate  of  potash  (ferro-cyanide  of  potassium), 
containing  a little  hydrochloric  acid.  Cupric  sulphate 
is  used  as  a resist*  for  indigo.  On  dipping  in  the  indigo 
vat,  the  first  action  is  the  percipitation  of  hydrated 
oxide  of  copper  (hydrated  cupric  oxide,  Cu  0 -4-  Aq)  ; 
this  oxidises  the  indigotin  in  solution,  and  sub-oxide  of 
copper  (cuprous  oxide,  Cu^O)  is  ultimately  produced 
and  cleared  away  by  rinsing  the  goods  in  weak  sul- 
phuric acid. 

In  pickling  seed-wheat  to  destroy  the  sporules  of  smut 
therein,  four  pounds  of  the  sulphate  are  dissolved  in  two 
gallons  of  boiling  water  in  a large  tub  ; twenty  gallons 
of  cold  water  are  added  thereto.  A wicker-basket, 
capable  of  holding  a bushel  and  a-half  of  wheat,  is 
placed  in  the  liquid,  and  the  wheat  is  gently  poured 
into  it.  The  light  and  imperfect  grains,  chafif,  or  small 
seed  will  float  at  the  top,  and  may  be  skimmed  off.  The 
basket  is  then  lifted  and  allowed  to  drain  over  the  tub, 
emptied,  and  the  next  lot  is  proceeded  with.  While  the 
seed  is  soaking  the  liquid  should  be  stirred  with  a stick. 
The  imperfect  kernels  thus  brought  to  the  surface  are 
skimmed  off.  One  pound  of  the  salt  does  for  four  or  five 
bushels  of  wheat.  The  seed  should  not  be  soaked  too 
long.  It  requires  only  a short  time  to  destroy  the 
sporules. 

The  Chilian  amalgamation  process  has  reference  to 
the  recovery  of  silver  from  its  ores.  According  to  this 
method  of  working,  chloride  of  copper  (cupric  chloride) 
is  made  from  the  sulphate,  and  is  further  reduced  to  sub- 
chloride (cuprous  chloride).  This,  in  the  presence  of 
sulphide  of  silver  and  metallic  mercury,  reacts  upon  the 
sulphide  of  silver,  and  an  amalgam  of  silver,  together 
with  other  products,  is  the  result.  The  chloride  of  sodium 
(common  salt)  is  dissolved  in  water  to  the  extent  of  five 
per  cent.  This  is  used  in  amalgamation.  The  most  ap- 
proved means  to  put  these  principles  into  practice  is  as 
follows: — Cupric  chloride  is  obtained  from  the  sulphate 
by  means  of  common  salt,  the  solutions  of  these  salts 
reacting  upon  each  other,  according  to  the  equation  Cu 
SO4  -f  2 (Na  Cl)  = Cu  CI2  + Na2  S O4.  This  solu- 
tion is  boiled  in  contact  with  metallic  capper,  and  cuprous 
chloride  is  formed,  according  to  the  equation  Cu  Cl^  -j- 
Naj  S O4  + Cu  2 (Cu  Cl)  -1-  Na2  S O4.  To  prevent 
decomposition  of  the  cuprous  solution  it  is  slightly 
acidulated  with  sulphuric  acid  ; but  it  must,  in  any  cu,se, 


* This  name  in  England,  and  reserve  in  France,  is  given  to  the 
subshim  c which  possesses  the  property  of  counteracting  the  indigo- 
vat  dyes,  in  the  spots  to  which  it  is  applied  to  cloth. 
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be  used  immediately.  Tbe  reaetion  of  tbe  sulphide  of 
silver  in  the  silver  ore  and  the  metallic  mercury  in  the 
presence  of  the  cuprous  solution  is  represented  by  the 
equation  Ag’2  S -j-  2 (Cu  Cl)  + nHg  ~ Ag^  Hg  -(- 
Cu  CI2  + Cu  S -f  (n— 1)  Hg. 

The  power  which  cupric  sulphate  has  of  forming  an 
insoluble  and  stable  combination  with  albumen  has 
been  utilised  in  the  application  of  this  substance  to  the 
preservation  of  wood.  One  method  of  accomplishing 
this  result  was  patented  by  Mr.  Joshua  John  Lloyd 
Margary,  of  Wellington-road,  St.  John’s-wood,  on  the 
19th  December,  1837.  The  patent  is  No.  7,511,  and  is 
entitled,  “ A new  mode  of  preserving  animal  and 
vegetable  substances  from  decay.”  The  process  con- 
sists in  drying  the  wood,  and  then  soaking  it  in  a 
solution  of  cupric  sulphate  two  days  for  each  inch  of 
its  thickness.  The  solution  is  made  by  adding  one  pound 
of  cupric  sulphate  to  every  five  gallons  of  water,  and 
is  highly  esteemed  for  this  purpose. 

In  photography  this  salt  has  been  used  in  a pyro- 
gallic  acid  developer.  In  ink,  sulphate  of  copper  has 
been  used  in  small  quantities  to  prevent  mouldiness, 
but  this  advantage  is  more  than  counterbalanced  by  the 
considerahle  destruction  to  steel  pens  which  ensues 
from  the  use  of  ink  so  treated;  in  fact,  its  presence 
may  be  ascertained  by  immersing  a bright  steel  pen  in 
the  suspected  ink ; in  a few  minutes  the  pen  becomes 
coated  with  the  copper  in  solution,  and  the  pen  is  prac- 
tically speaking  destroj>-ed,  for  the  points  of  the  pen  are 
the  first  parts  which  yield  to  the  solvent  action  of  the 
liquid,  accelerated  as  it  is  by  the  galvanic  current  set 
up  by  the  contact  of  the  deposited  copper  with  the  steel 
of  the  pen.  Therefore,  all  those  who  value  their  ptns, 
and  are  glad  to  retain  an  especial  nib  that  suits  them, 
until  the  poor  thing  is  thoroughly  hut  fairly  worn  out, 
instead  of  submitting  it  to  a slow  process  of  erosion, 
will  do  well  to  avoid  ink  that  betrays  the  slightest  symp- 
tom of  containing  sulphate  of  copper.  The  s;ime  m ly 
be  said  to  those  who  value  their  health,  in  relation  to  the 
use  of  cupric  sulphate  in  pickles  and  in  bread  ; in  the 
former  it  favours  the  production  of  a bright  but 
poisonous  green  colour;  in  the  latter  it  acts  as  a 
binding  agent,  but  it  is  better  to  take  this  medicine  in 
manner  prescribed  by  medical  science,  than  to  be  ex- 
posed to  the  chances  of  its  being  in  the  food  of  our  every- 
day consumption,  in  quantities  and  under  circumstances 
that  we  are  not  aware  of. 

Perhaps  the  uses  of  cupric  sulphate  in  electro-depo- 
sition are  not  the  most  extensive,  commercially  spe  i king, 
but  they  are  the  most  valuable  in  an  artistic  point  of 
view.  There  are  very  few  who  have  dabbled  in  this 
department  of  electrical  work  who  are  not  aware  of  the 
facility  afforded  byjhe  “ single-cell  process  ” for  pr.iduc- 
ing  electro-casts  of  seals,  busts,  medallions,  &c.  In  this 
process  a porous  vessel  (composed  of  unburnt  or  biscuit 
stoneware)  and  an  outer  ordinary  porcelain  or  glass 
vessel  are  employed.  In  the  inner  vessel  is  placed  a 
weak  solution  of  common  salt,  or  of  sulphuric  acid,  and 
in  the  outer  vessel  is  an  acidulated  and  nearly  saturated 
solution  of  cupric  sulphate.  A rod  of  amalgamated  zinc, 
of  suitable  size,  is  connected  by  a wire,  well  soldered  or 
otherwise  firmly  fixed,  to  the  object  to  be  copied  in 
reverse  ; the  zinc  is  supported  in  the  interior  ves.sel,  and 
the  object  in  the  external  vessel.  C ire  should  be  taken 
that  the  object  is  rendered  conductive  of  electricity,  unless 
it  be  so  already,  and  that  (either  by  means  of  a bag  or 
a shelf)  the  solution  be  well  and  constantly  supplied  at 
its  upper  part  with  pure  crystals  of  cupric  sulphate.  If 
these  points  are  well  attended  to,  the  electro-depositor 
will  have  the  satisfaction  of  soon  seeing  a beautiful  pink 
coating  of  pure  copper  appear  on  his  seal  or  cast,  and 
in  a day  or  two  it  will  be  of  sufficient  thickness  to  sepa- 
rate from  the  parent  form,  and  to  mount  in  the  way  that 
best  brings  out  its  artistic  value.  Frequently  instead 
of  using  the  porous-celi  arrangement  and  the  zinc  therein, 
it  is  better  to  have  the  depositing  cell  separate  from 
the  means  of  generating  the  necessary  electric  current. 


In  this  case  the  wire  from  the  zinc  of  a galvanic  battery 
or  from  the  negative  pole  of  a magneto-electric  machine, 
is  connected  to  the  object  to  be  electrotyped,  and  the 
other,  or  positive  wire,  is  connected  to  a copper-plate  of 
suitable  size.  These  electrodes  are  then  placed  in  the 
sulphate  solution,  which  need  not  be  so  well  saturated 
as  when  the  single-cell  process  is  used.  The  difficulty 
of  co  iling  iron  and  zinc  firmly,  with  good  copper,  by 
electricity,  is  considerable,  and  has  led  to  tbe  employment 
of  an  alkaline  solution  of  copper,  which,  however,  may 
be  made  from  the  sulphate.  Cyanide  of  copper  (a  green 
salt)  is  precipitated  from  the  sulphate  by  the  addition 
thereto  of  a certain  quantity  of  cyanide  of  potassium, 
and  is  then  washed  and  dissolved  in  the  potassic  cyanide 
solution.  According  to  a patented  process,  which  gives 
good  adhesive  metal  at  an  economical  rate,  the  author 
adds  to  the  above  cyanide  solution  hydrated  oxide  of 
copper  and  cupric  ammonide.  This  modification  of  an 
old  process  enables  any  thickness  of  pure  copper  to  be 
deposited  upon  either  iron  or  zinc  with  absolute  adhesion 
thereto.  A similar  solution  (charged  with  zinc  as  well 
as  with  copper)  is  used  to  coat  either  of  these  metals 
with  brass. 

Another  use  of  cupric  sulphate,  somewhat  allied  to  that 
just  described,  is  its  employment  in  galvanic  batteries  of 
the  constant  kind,  comprising  those  known  as  Daniell’s 
and  its  modifications.  These  are  greatly  used  in  tele- 
graphy, and  a London  firm  of  note  have  lately  furnished 
a large  amount  of  this  salt  to  the  vessels  conveying  the 
telegraph  cable  about  to  be  laid  across  the  Atlantic  by  a 
new  route. 

The  annual  consumption  of  this  salt,  compared  with 
that  of  sodic  carbonate,  for  instance,  is  not  very  great, 
although  a firm  in  Newcastle  supplies  100  tons  of  cupric 
sulphate  of  superior  quality  annual!  v,  and  many  hundred 
tons  of  inferior  salt  are  used  annually  to  destroy  smut  in 
wheat.  The  uses  of  a given  commodity  are,  however, 
not  always  measured,  in  regard  to  their  influence  upon 
the  arts,  by  the  amount  of  consumption  commercially 
considered,  and,  although  not  figuring  in  high  numbers 
in  the  commercial  annals  of  the  country,  sulphate  of 
copper  certainly  figures  greatly  in  its  usefulness  in  the 
arts. 


PRESERVATION  OF  FOOD. 

M.  Sau,  of  Neufchatel,  is  said  to  have  achieved  re- 
markable success  in  the  preservation  both  of  meat  and 
vegetables.  His  mode  of  operation  is  thus  described ; — 
The  meat,  &o.,  is  packed  in  barrels,  and  covered  and 
surrounded  with  one  quarter  its  own  weight  of 
acetate  of  soda,  in  the  form  of  powder  ; in  summer  the 
action  of  the  salt  is  immediate,  but  in  winter  it  is  neces- 
sary to  place  the  barrels  or  other  vessels  in  a chamber 
heated  to  20°  Oentigraile.  The  water  of  the  meat  is 
absorbed  by  the  acetate  of  soda.  At  the  end  of  twenty- 
four  hours  the  meat  is  turned,  and  in  twice  that  time  the 
operation  is  finished.  • The  meat  may  either  be  packed 
in  its  own  brine  or  dried  in  the  open  air.  If  the  birrels 
are  not  full,  a solution  of  one  oart  of  the  acetate  to  three 
of  water  should  be  added.  When  the  bi  ine  is  separated 
from  the  meat  and  evaporated  to  half  it.«  volume,  it 
crystillises,  and  half  the  salt  is  .saved,  while  the 
remainder  is  an  excellent  extract  of  meat,  which 
represents,  when  reduced  to  a thick  paste,  '03  of  the 
weight  of  the  meat.  This  extract  is  added  to  the  pre- 
served meat,  and  is  s dd  to  restore  its  original  fresh 
flavour.  When  the  meat  is  to  be  used,  it  is  steeped  from 
twelve  to  twenty-four  hours  in  tepid  water,  containing 
ten  grammes  of  sal  ammonia  to  the  litre.  Fish,  fowls, 
ducks,  and  snipes  have  been  preserved  whole  in  this 
solution  of  acetate  of  soda,  the  entrails  being  first  re- 
moved. 

Meat  loses  one  quarter  of  its  weight  by  the  action  of 
the  solution,  and  another  quarter  if  dried.  The  flesh  of 
warm-blooded  animals  may  be  dried  with  the  aid  of  the 
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stove ; but  most  fish,  and  especially  salmon  and  trout, 
can  only  be  dried  in  the  air. 

Vegetables  are  treated  in  the  same  way  as  meat,  but 
they  lose  five-sixths  of  their  weight,  except  Brussels 
sprouts,  which  only  lose  three-quarters.  When  wanted 
for  use,  they  are  plunged  in  cold  water  for  twelve  hours, 
and  are  then  cooked  as  if  they  were  fresh.  Before  the 
vegetables  are  covered  with  the  acetate,  however,  it  is 
necessary  to  warm  them,  in  order  to  get  rid  of  their 
rigidity.  At  the  end  of  twenty-four  hours  they  are 
taken  out  and  dried  in  the  open  air. 

Mushrooms  are  steeped  for  twenty -four  hours  in  a solu- 
tion of  equal  parts  of  acetate  of  soda  and  water ; the  solu- 
tion should  be  at  30®  Centigrade.  The  mushrooms  are 
finally  strained  and  dried.  Potatoes  must  be  first  cooked 
by  steam,  and  then  treated  like  other  vegetables. 

M.  Sau  declares  that  the  same  treatment  succeeds  well 
with  thin-skinned  fruits,  such  as  peaches,  plums,  straw- 
berries, and  raspberries  ; and  with  thick-skinned  fruits, 
such  as  apples  and  pears,  provided  they  are  first  split  or 
heated  through. 

All  substances  prepared  by  this  process,  if  dried,  must 
be  kept  from  moist  air,  or  they  exude ; and  when  ex- 
posed to  the  air,  after  having  been  soaked  in  water,  they 
become  mouldy,  but  do  not  rot. 

The  inventor  insists  strongly  on  the  value  of  his  plan 
in  the  case  of  vegetables,  which  can  be  prepared,  he 
a-serts,  at  one  tenth,  or  even  one-twelfth  of  the  cost  of 
preserving  them  by  the  ordinary  modes  in  use.  Should 
this  system  be  as  effective  as  the  author  of  it  declares  it 
to  be,  it  would  undoubtedly  be  of  great  importance,  and 
it  would  be  easy  to  try  an  experiment  in  a small  way  in 
order  to  ascertain  the  effect  of  the  acetate  of  soda  on  the 
flavour  of  meats  and  vegetables. 


CORRESPOWBENCS. 

o- 

STATE  PUECHASE  OF  RAILWAYS. 

Sir, — Not  having  had  an  opportunity  of  taking  part 
in  the  debate  upon  the  “ State  Purchase  of  Railways,” 
I would  ask  the  favour  of  a short  space  in  the  pages  of 
the  Journal  for  the  slight  expansion  of  the  notes  I had 
prepared  for  the  second  day  on  which  this  discussion 
took  place. 

It  was  not  my  intention  to  have  entered  at  length  upon 
the  general  question,  whether  the  proposed  delinquencies 
of  the  present  railway  managers  are  so  great  as  posi- 
tively to  demand  the  transfer,  or  whether  the  assumed 
benefit  to  be  derived  from  Government  management  is 
ao  great  as  to  command  assent  to  the  change.  The  afiir- 
mative  of  both  questions  appears  to  be  held  by  the  most 
prominent  supporters  of  the  plan,  but  it  wants,  I think, 
further  investigation  into  the  facts  of  the  case,  before 
either  can  be  deemed  a settled  point.  Neither  did  I 
propose  going  deeply  into  the  fimnoial  part  of  the 
question,  for,  with  whatever  difficulties  this  may  be 
beset,  there  can  be  little  doubt  that  if  once  the  pur- 
chase or  ti  ansfer  be  determined  on,  means  will  be  found 
to  effect  it.  That  the  arrangements  by  which  it  is 
carried  out  will  be  favourable  to  the  proprietors  seems  to 
be  admitted  ; and  with  so  powerful  a body  as  these  are 
become,  it  is  not  probable  that  the  change  will  be 
made  until  they  arc  in  a position  to  enforce  an 
advantageous  bargain.  It  appears  to  me,  however, 
that  very  insufficient  attention  has  been  paid  to  the  effect 
which  such  an  operation  would  have  upon  the  money- 
market.  Mr.  Chubb*  and  others  ilivert  attention  from 
the  startling  sums  which  have  been  named  as  those 
which  would  probably  be  r-  quired,  by  concentrating 
attention  upon  the  interest  or  dividends  which  wouhl 
have  to  be  paid,  and  assume  that  it  would  be  simply  a 
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nominal  change  to  convert  a four  or  five  per  cent,  yielding 
debenture  share  or  stock  into  a three  per  cent.  Government 
stock  of  such  an  amount  as  would  yield  the  same  annual 
income.  Now  if  this  stock  were  inconvertible,  or  not 
saleable,  no  doubt  the  creation  of  capital  would  be 
merely  nominal,  and  an  addition  of  two  or  three  hundred 
millions  would  be  of  no  accoimt.  What,  however,  would 
be  the  first  result  ? The  debenture  holder,  finding  that 
in  lieu  of  a bond  yielding  him  £4  a year,  which  would 
not  sell  in  the  market  for  more  than  £100,  he  became 
possessed  of  £133  6s.  8d.  in  the  Government  funds — 
which  he  could  sell  for  £120 — would  seek  to  realise  the 
bonus  of  £20  per  cent,  upon  his  capital,  and  to  invest  in 
some  other  undertaking  promising  to  yield  four  or  five 
per  cent,  on  his  improved  capital.  This  process  would 
be  adopted  by  others,  until  so  much  of  the  new 
stock  would  be  thrown  on  the  market  as  to 
depreciate  its  value — for  it  must  not  be  for- 
gotten that  the  public  funds  owe  the  maintenance  of 
their  high  price  as  compared  with  other  securities,  not 
only  to  the  guarantee  which  the  state  afibrds,  but  also  to 
the  limited  amount  of  them  which  are  available  for  the 
purposes  of  purchase  or  sale.  Taking  the  large  amount 
of  stock  held  by  trustees  and  that  class  of  holders,  to  whom 
security  rather  than  income  is  of  paramount  necessity  or 
importance,  it  is  probable  that  not  one-half  or  one-third 
of  the  national  debt  is  in  the  market  at  all,  and  the 
creation  of  new  stock  (at  the  lowest  computation  equal  in 
extent  to  that  already  existing),  would  treble  or  quad- 
ruple the  quantit}'  in  which  dealings  would  take  place. 
Nor  is  this  all ; the  withdrawal  of  so  large  a quantity  of 
high-interest-bearing  securities  from  competition  with 
others  already  existing  would  enhance  the  value  of  those 
remaining  available  for  investment  or  speculation  ; and 
so  long  as  the  government  stock  retained  anything  ap- 
proaching its  present  value,  would  help  to  flood  the  country 
with  new  schemes,  promising  to  yield  a greater  return. 
No  doubt,  in  course  of  time,  an  approach  to  equalisa- 
tion would  be  attained,  by  the  lowering  in  price  of  the 
funds,  and  the  advancement  of  other  securities,  to  the 
detriment  of  the  imfortunate  present  possessors  of 
Government  stock,  and  the  enrichment  of  the 
present  holders  of  shares  in  steam-boat,  gas,  and 
analogous  public  or  private  companies.  For 
nothing  is  more  certain  than  that  a very  large  pro- 
portion of  those  who  are  now  content  to  risk  their  capital 
for  a high  rate  of  interest  would  be  encouraged  to  seek 
for  similar  means  in  which  to  invest  the  proceeds  of  the 
stock  of  which  they  became  possessors.  The  experience 
of  the  telegraph  transfer  is  of  no  value,  for  the  incon- 
siderable exten'tof  stock  thus  created — six  or  seven  millions 
only — furnishes  no  guide  to  the  dealings  which  would 
take  place  in  the  vast  amounts  necessary  to  be  ex- 
changed for  the  amount  of  railway  securities  existing 
at  the  present  time. 

The  point,  however,  to  which  I wished  more  especially 
to  direct  attention  was  the  fitness  or  otherwise  of  Govern- 
ment management  for  the  improvement  of  our  railway 
system.  As  an  old  servant  of  the  State,  I should  be  the 
last  to  disparage  the  service  to  which  I belong,  but  I am 
not,  therefore,  the  less  ready  to  consider  whether  the  ma- 
chinery be  that  which  can  be  most  advantageously  em- 
ployed in  the  performance  of  this  work.  To  form  any- 
thing like  a correct  judgment  in  this  matter,  it  is  necessary 
to  consider  it  under  three  heads  : — 1st.  The  formation  of 
the  line,  and  the  maintenance  of  the  permanent  way.  2nd. 
The  conduct  of  the  trafiio  over  the  line.  And  3rd.  The 
acquisition  of  that  traffic,  and  obtaining  payment  for 
its  transit.  Each  of  these  points  must  be  viewed  in 
regard  to  both  etficienoy  and  economy.  On  the  first 
there  can  be  but  little  doubt  that  great  advantage  would 
be  possessed  by  State  authority.  The  absence  of  litiga- 
tion and  consideration  of  private  interests  in  determining 
whether  a line  should  be  made  or  not,  would  cause  the 
best  routes  to  be  chosen,  and  the  best  accommodation  to 
he  given  to  the  various  parts  of  the  kingdom.  Govern- 
ment has,  or  might  have,  at  its  command  as  much  in- 
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terest  and  honesty  as  any  private  employer ; it  could 
purchase  its  materials  in  the  best  market  and  at  the 
lowest  price ; and  it  would  maintain  the  lines  in  the  best 
condition.  It  is  not  quite  so  clear  that  the  whole  cost, 
either  of  construction  or  maintenance,  could  he  kept 
down — for  whilst,  on  the  one  hand,  no  employer  of 
labour  pays  so  low  for  the  brain-power  it  uses,  none 
pays  so  high  for  the  respectable  mediocrity  which  it 
often  has  to  be  content  with;  and  as  to  the  manual 
labour,  which  forms  the  principal  element  of  cost,  it  is 
possible — now  that  in  almost  every  trade  the  labourers 
are  the  masters  also,  and  to  a great  extent  the  electors 
of  our  legislators — that  there  would  be  a tendency  to 
an  increase  rather  than  a diminution  in  the  rates 
of  wages  given.  So  also  as  to  the  working  of 
the  traffic.  There  can  be  no  reason  why  the  State  should 
not  possess  as  much  and  as  good  rolling  stock  as  any 
company  can  have ; nor  yet  why  its  engine-drivers,  sig- 
nalmen, and  porters  should  not  be  as  well  suited  for  the 
: purpose  as  those  which  private  enterprise  can  educate  or 
obtain.  Post-office  and  telegraph  employes  are,  to  say 
the  least,  as  able  and  intelligent  as  those  which  any  other 
service  produces.  Given  the  work  to  be  performed,  the 
number  and  size  of  the  trains  to  be  run,  the  destinations 
they  are  to  seek,  and  the  stoppages  to  be  made  on  the 
i way,  and  there  would  be  no  fear  that  there  would  be  less 
safety,  comfort,  or  punctuality  than  is  at  present  afforded. 
Indeed,  in  all  these  points,  the  order,  regularity,  and 
discipline  of  a well-officered  corps  of  servants  ought  to 
procure  many  decided  advantages. 

It  is  when  we  come  to  consider  how  the  traffic  is  to  be 
obtained,  and  at  what  rate  it  is  to  be  paid  for,  that  the 
difficulties  of  Government  management  become  ap- 
: parent.  To  receive  a letter  or  telegraph  message  at  one 
j point,  and  deliver  it  at  another,  charging  the  same  sum, 
whether  the  intervening  distance  be  long  or  short,  is  a very 
simple  process,  especially  where  no  competition  exists ; 
but  to  determine  the  rates  to  be  charged  for  the  several 
descriptions  of  passengers  or  goods  would  involve  many 
questions  more  fitted  to  be  decided  by  mercantile  enterprise 
than  by  the  routine  processes  necessary  to  a Government 
i office.  In  theor}'-,  save  for  the  trifling  increase  of  watching 
necessary  for  safety,  there  is  no  more  cost  in  carrjung  a 
ton  of  gold  than  a ton  of  coals,  but  if  the  same  rate  were 
applied  to  both,  all  the  gold  would  be  carried  by  Govern- 
ment service,  and  all  the  coals  by  some  cheaper  conveyance. 
In  practice,  the  charge  for  this  service  must  be  regulated, 
not  by  its  value,  but  by  the  price  at  which  others  are 
able  or  willing  to  perform  it  in  some  other  way ; and 
unless  the  Government  also  became  possessed  of  every 
channel  of  communication,  a constant  contest  would  be 
going  on  with  those  possessed  of  other  routes,  quite  incon- 
sistent with  the  propriety  or  dignity  of  a State  depart- 
ment. Competition  between  individuals  or  bodies  of 
traders  is  ultimately  settled  according  as  their  private 
interests  or  means  dictate.  In  the  end  the  longest  purse 
or  the  shrewdest  head  wins  the  day,  but  the  very  idea 
of  a railway  board,  in  possession  of  the  nation’s  funds 
for  carrying  on  the  contest,  and  backed  by  the  influence 
of  the  State,  entering  into  competition  with  Messrs. 
Pickford's  vans,  or  the  vessels  of  the  General  Steam 
Navigation  Companj^,  is  one  we  are  scarcely  yet 
prepared  to  entertain.  Then,  too,  there  would  arise 
complications  where  one  part  of  the  service  had  to 
i be  performed  by  the  Government,  and  another  part 
i by  a private  bod3%  as,  for  instance,  in  the  car- 
riage of  goods  or  passengers  from  London  to  Dublin. 
Unless  the  Government  became  possessed  of  the  inter- 
■ mediate  steam-vessels,  endless  difficulties  would  arise. 

And  if  steam-vessels  to  Ireland  whj'  not  to  Frauuu,  :uid 
I even  to  India  and  China  ? At  present,  all  the  necessary 
1 details  are  the  subject  of  arrangement  between  two  equal 
I bodies  or  individuals,  each  governed  by  the  same  prin- 
I ciple — a desire  to  make  the  most  profit  out  of  their 
! respective  parts  of  the  transaction,  and  each  answerable 
i|  to  its  consdtuents  for  the  use  of  the  power  they  possess. 
With  a Government  body  it  would  be  far  otherwise. 


Most  of  this  business,  again,  is  of  too  speculative  a 
character  for  the  State  to  engage  in.  Take,  for  instance, 
such  an  occasion  as  the  recent  visit  of  the  Shah.  It 
answered  the  purpose  of  the  railway  companies  to  put 
on  express  trains  and  engage  steam-vessels  to  carry 
passengers  to  meet  the  fleet  in  the  Channel.  No  civil 
officer  in  a State  railway  corps  could  have  adopted  such 
a step  without  the  Board’s  sanction,  and  few  would  be 
found  to  originate  such  a proposition,  from  which,  if 
successful,  they  would  receive  no  benefit,  while,  if  un- 
successful, they  would  be  sure  to  meet  with  severe  censure. 
A thousand  cases  of  similar  difficulty  must  occur  to  the 
mind  of  every  one  who  gives  even  a slight  consideration  to 
the  details  of  such  a system.  To  meet  these  Mr.  F.  HiU’s* 
scheme  for  leasing  groups  of  railways  to  different  com- 
panies, appears  to  be  an  insufficient  remedy.  The  great 
argument  for  State  interference  to  secure  uniformity  of 
charge  and  convenience  would  be  destroyed  if  these 
several  companies  had  power  to  make  arrangements 
according  to  their  different  views,  interests,  and  caprices ; 
and  without  this  power  none  of  them  would  undertake 
to  pay  the  State  sums  of  money  dependent  not  upon  the 
work  performed  or  the  recompense  earned,  but  upon 
the  charges  the  line  had  to  bear  from  the  capital  expended 
or  the  dividends  to  be  secured. 

If,  however,  on  the  one  side,  reasons  of  State  policy 
render  the  transfer  either  desirable  or  necessary ; and 
on  the  othei,  the  obstacles  to  a Government  working  of 
the  lines  be  almost  insuperable,  it  was  on  my  notes  to 
suggest  an  intermediate  course  of  action;  not  that  I have 
been  able  to  collect  such  evidence  or  adduce  such  reasons 
as  might  carry  conviction  in  its  favour,  but  simply  as  one 
worthy  of  consideration  and  inquiry — namely,  whether  it 
might  not  be  practicable  for  the  State  to  resume  its 
ownership  of  the  highways  of  communication,  and  its 
power  to  regulate  the  traffic,  thus  leaving  it  to  the  enter- 
prise of  individuals,  or,  more  probably,  powerful  com- 
panies, to  contract  for  the  transit  of  both  passengers  and 
goods  upon  such  terms  as  the  Government  Board  would 
require  or  arrange.  This  would  lessen  the  financial  in- 
convenience, by  leaving  the  value  of  the  machinery  and 
roUing-stock  out  of  the  purchase,  the  State  simply  paying 
for  or  creating  stock  to  represent  the  value  of  the  roads  and 
buildings.  The  details  of  such  a method  of  dealing  with  the 
question  I am  not  prepared  to  give,  nor  could  I on  the 
present  occasion  ask  you  to  find  room  to  insert  them,  but 
either  of  two-  systems  might,  I think,  be  successful!}' 
adopted.  On  theone  plan,  the  Government  Kail  way  Board 
would  fix  the  numbers  and  times  of  trains  to  be  run, 
contracting  for  the  train  and  engines  at  a fi.xed  price, 
and  receiving  payment  for  the  transport.  On  the  other, 
it  would  receive  tenders  for  the  privilege  of  using 
the  lines  by  a particular  train,  receiving  such  a price  as 
might  be  offered.  In  either  case  it  would  fix  or  agree 
upon  the  charges  to  be  made  and  the  conditions  to  be 
observed,  so  as  to  obtain  the  lowest  charge  and  the  best 
accommodation  for  all  who  might  travel  upon  or  use  the 
lines.  The  present  companies,  or  new  ones  to  be  formed, 
might  possess  all  the  engines,  carriages,  trucks,  &c., 
and  possibly  the  goods’  sheds  and  offices  necessary  for 
the  transaction  of  their  business. 

Trusting  that  these  few  observations,  which  I would 
have  verbally  addressed  to  the  members  of  the  Society, 
may  be  deemed  worth}'  of  insertion  in  the  Jownal,  but 
forbearing  to  enlarge  further  upon  them, — I am,  &c., 

Ste.  Boukme. 

Harrow,  23ril  July,  1873. 


Sill, — I have  read  with  much  interest  the  paper  by 
Mr.  Galt,  on  the  “ Purchase  of  the  Kailways  by  the 
Government,”  and  the  discussions  thereon,  and  I regret 
very  much  that  my  eneagements  prevented  me  from 
attending  any  of  the  meetings. 

I have  had  great  experience  as  a railway  traveller, 
having  to  do  business  with  all  the  companies  in  supply 
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ing  a portion  of  the  rolling  stock  from  the  commence- 
ment of  the  system  to  about  six  years  back,  and  my 
observations  extend  from  John  o’ Groat’s  House  to  Land’s 
End,  as  well  as  the  length  and  breadth  of  Ireland  and 
part  of  the  Continent.  It  has  frequently  occurred  to  me 
that  if  the  railway  directors  and  leading  officials  generally 
were  placed  on  the  same  footing  as  other  passengers,  and 
had  to  pay  their  fares  for  every  trip  on  the  line,  they 
would  then  be  able  to  realise  the  soundness  of  the  theory 
that,  “ A million  pence  is  a more  appreciable  source 
for  dividend  than  a thousand  shillings.” — “ Private 
interests  must  give  waj’’  to  public  good.”- — This  was 
the  principle  on  which  the  makers  of  railways  pulled 
down  the  dwellings  and  places  of  business  of  the 
town’ 8-people,  and  claimed  to  take  the  lands  of 
the  rural  districts.  Now,  on  the  same  principle,  I con- 
tend that  railway  directors  and  shareholders  should  not 
be  allowed  to  act  to-day  “ the  dog  in  the  manger”  over 
again ; but  as  they  have  not  the  moral  courage  to  see 
their  own  interests  in  the  interest  of  the  public,  they 
should  in  like  manner  be  compelled  to  stand  on  one  side 
on  equitable  terms,  based  upon  cost  price,  and  not  upon 
consequential  or  prospective  profits ; remembering  the 
action  which  compelled  the  Government  to  give 
seven  millions  for  the  telegraph  sj'stem,  when  it  ought 
to  have  been  had  for  two. 

As  regards  the  price  to  be  paid  for  the  railways,  it  will 
be  necessary  to  be  prompt  on  this  point,  for  if  purchase 
be  based  on  the  market  price  of  the  day,  and  Govern- 
ment only  adopt  a portion  as  an  experiment,  the  residue 
will  rise  to  fabulous  prices,  and  thus  the  country  will  be 
made  to  pay  extravagantly,  as  in  the  case  of  the  tele- 
graphs. In  my  opinion,  the  best  way  to  arrive  at  a fair 
adjustment  of  the  price  would  be  to  take  an  average  of 
the  last  five  years’  dividend,  and  let  the  Government 
guarantee  this  perpetually,  giving  coupons,  or  dividend 
certificates,  in  exchange  for  the  script  of  the  present 
owner,  cancelling  the  latter,  and  letting  the  other,  i.e,,  the 
annual  dividend,  be  a negotiable  document,  doing  duty 
as  a Bank  of  England  note.  This  would  in  great 
measure  prevent  periodical  monetary  panics,  and 
destroy  the  pernicious  effects  of  the  Bank  monopoly.  In 
a very  few  years  after  this  scheme  had  been  carried  out, 
we  should  have  an  increase  in  our  traffic  to  such  an  extent 
as  to  be  able  to  double  our  lines  on  all  the  great  trunk- 
ways,  so  that,  like  our  American  brethren,  we  might  carry 
goods  on  one  pair  of  lines  and  passengers  on  the  other, 
and  thus  avoid  accidents. — Yours  truly, 

T.  Bkiggs. 

Haversham  Lodge,  FaPowfield,  Manchester, 

Juue  24ih,  1873. 
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National  Training  School  for  Cookery. — ^The  Execu- 
tive Committee  desire  to  call  the  attention  of  those  who  are 
interested  in  founding  a National  Training  School  for 
Cookery  to  the  fact  that  it  would  be  prudent  to  secure  a 
capital,  say  of  ±!5,000.  The  Executive  Committee  ac- 
cordingly invite  donations,  annual  subscriptions,  and 
guarantees,  and  request  friends  of  tho  movement  to  col- 
lect subscriptions  on  behalf  of  the  school.  Assum- 
ing the  necessary  capital  to  be  provided,  the  Executive 
Committee  hope  that  they  may  be  able,  before  the  end  of  the 
year,  to  establish  courses  of  practical  instruction  in  the 
kitchen,  as  well  as  lectures.  Arrangements  will  be  made  so 
that  courses  may  be  severally  attended  by  pupil  teachers  in 
training  for  public  education,  by  domestic  servants,  and  by 
ladies.  The  experiment  of  this  school  will  be  first  tried  in 
London,  and  if  it  succeeds,  similar  schools  will  be  established 
in  the  large  towns.  All  communications  on  the  subject  of 
the  school  should  be  addressed  to  the  secretary  {pro  tern.')  of 
the  school.  Annual  International  Exhibition,  Kensington 
Gore,  London. 


Coffee-roasting. — It  is  proposed  to  economise  the 
caffeine  now  wasted  during  the  roasting  of  the  bean.  A 
pound  of  coffee  will  yield,  on  an  average,  75  grains  of  caffeine, 
and  as  the  annual  consumption  in  England  amounts  to  13,000 
tons,  the  amount  of  caffeine  wasted  is  140  tons.  By  attach- 
ing a condenser  to  the  revolving  drum  it  is  thought  that  a 
great  part  of  this  can  be  saved. 

Ice-Making  by  Machinery. — On  Tuesday  afternoon 
an  inspection  took  place  at  the  works  of  Messrs.  Pontifexand 
Sons,  King’s-cross,  of  a machine  for  manufacturing  ice,  the 
invention  of  Mr.  R.  Reece.  This  tnachine  has  befnre  been 
brought  under  the  notice  of  the  Society,  as  a committee  was 
appointed  in  the  Sessiunof  1869  to  report  upon  it.  Their  report 
will  be  found  in  the  Journal  f ■ ir  September  24  of  that  year.  It 
states  that  the  proces.s,  as  then  shown,  was  not  to  be  recom- 
mended for  general  use,  but  required  certain  modihcat  ons. 
A full  description  of  the  machine  will  be  found  in  a paper 
on  “ Artificial  Freezing  and  Refrigerating,”  by  Dr.  Paul, 
published  in  the  Journal  tor  December  18,  1868.  The  prin- 
ciple of  the  invention  is  that  liquefied  ammonia  is  vaporised 
in  a close  vessel,  surrounded  by  the  water  to  be  frozen. 

Mineral  Wealth  of  Birma. — According  to  a memo- 
randum laid  before  the  Indian  Department  of  Agriculture, 
Revenue,  and  Commerce,  by  Capt.  G.  A.  Stover,  our  poli- 
tical agent  at  Mandalay,  Upper  Birma  is  richer  in  metals 
and  minerals  than  any  other  country  in  the  known  world. 
Gold  exists  in  profusion  in  the  rivers  and  streams,  and  in 
many  districts  "the  gold  quartz  is  found  in  abundance  ; but 
the  localities  are  generally  malarious,  and  the  mines  are  not 
developed.  Silver  is  found  in  quantities  sufficient,  with 
importations  from  Yunan,  to  serve  all  the  requirements  of 
the  country.  Rich  deposits  of  copper  exist,  but  are  unu- 
tilised. Iron  abounds  in  the  Shan  States  and  the  districts 
south  of  Mandalay.  His  Majesty  has  engaged  two  mining 
engineers,  and  is  procuring  machinery  from  England  to  work 
the  ore.  The  surface  hematite  alone  will  teed  a large  foundry 
for  many  years.  Lead  is  plentiful,  but  only  sufficiout  to 
.supply  the  country  is  at  present  produced.  Tin  exists  in  the 
Shan  States  to  the  south-east  of  Mandalay,  but  the  mines 
have  never  been  worked.  Coal  beds  of  excellent  quality, 
“equal  to  the  best  English  coal,”  have  been  discovered  in 
many  districts,  but  so  far  inland  that  transport  would  be 
difficult. — Engineer. 

Purchase  of  Railways  by  the  State. — The  advocates  of 

the  State  purchase  of  railways  in  England  will  fiud  it  in- 
structive to  study  the  history  of  opinion  on  the  same  subject 
in  America.  In  many  of  the  American  States  the  public 
feeling  against  the  monopidy  enjoyed  by  the  railway  com- 
panies is  far  stronger  than  anything  of  the  kind  iu  this 
country, but  it  is  curious  to  observe  the  instinctive  aversion 
with  which  even  the  boldest  and  least  sctupulous  politicians 
seem  to  regard  the  remedy  which  is  so  popular  with  a certain 
class  in  this  country.  In  the  speech  made  by  General 
Butler  the  other  day  iu  the  course  of  his  canvas  for  the 
governorship  of  Ma.-sachusi  tt.“,  this  feeling  was  curiously 
enough  illustrated.  The  speaker  admitted  fully  that  “the 
special  privileges  granted  to  corporations  in  the  matter  of 
transportation  gave  away  from  the  people  the  control  of  the 
carriage  of  tho  necessaries  of  life  and  the  common  highway 
carriage  of  persons.  In  a neighbouring  State  a single  in- 
dividual had  through  special  privilege  amassed  a fortune  of 
75  or  100  millions,  and  much  of  the  couniry's  production  had 
been  absorbed  by  the  few  to  the  exclusion  of  the  many.  The 
remedy,  however,  proposed  for  this  state  of  things  is  founded 
upon  a curious  revival  of  almost  forgotten  projects  and 
ideas.”  The  State  should  open  competition  to  all  in  the 
traffic  over  railroads,  which  are  its  common  highways.  The 
land  and  right  of  way  of  all  1he  railroads  in  the  State  had 
been  taken  by  law  under  the  constitutional  principle  that 
the  taking  was  by  Government  for  the  common  convenience 
and  necessity  of  the  whole  people.  If  that  were  so,  then  let 
every  man  enjoy  the  common  convenience.  All  that  was 
required  was  to  return  to  the  old  idea  of  empowering  every 
man  to  put  his  car  upon  the  railroad  to  go  over  it  at  a 
reasonable  toll  to  be  fixed  by  the  directors,  and  subject  to 
appeal  to  a proper  tribunal  in  case  of  disagreement  between 
its  owner  and  the  railroad.  It  is  worth  noticing  that  the 
idea  of  State  assumption  of  railways  is  only  mentioned  to 
be  dismissed,  as  a cour.se  likely  “ to  superadd  to  the  wiongs 
of  corporate  exactions  the  corruptions  incident  to  the  frequent 
changes  in  political  patty  machinery.” — Pall  Mall  Gazette, 
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All  ccyrnmunicaticnis  for  the  Society  shotdd  he  addressed  to  the  Secretary ^ 
John-street,  Adelphi,  London^  W,C. 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

1.  The  necessity  for  a National  Training  School 
for  promoting  the  art  of  Music  in  this  country  has 
long  been  felt,  and  has  at  various  periods  been 
urged  on  the  attention  of  successive  Governments 
by  the  highest  authorities.  Such  has  been  the 
unanimity  of  all  those  who  are  competent  to  give 
an  opinion  in  this  matter  that  it  is  needless  to 
discuss  the  question  here.  Suffice  it  to  say  that 
the  whole  subject  of  Musical  Education  in  this  and 
foreign  countries  was  investigated  and  fully  re- 
ported on  by  a committee  appointed  by  the  Society 
of  Arts  in  1865. 

2.  Although  it  appears  from  the  Reports  of  the 
Science  and  Art  Department  that  the  question  of  a 
State  Training  School  was  at  one  time  under  the 
consideration  of  the  Lords  of  the  Committee  of 
Council  on  Education — Earl  Granville  being  then 
Lord  President — the  Department  of  Science  and  Art 
up  to  this  time  has  not  taken  any  active  steps 
towards  its  establishment.  It  has  therefore  been 
decided  by  the  Society  of  Arts  to  take  the  initia- 
tive, and  establish  a Training  School  by  volimtary 
effort,  with  the  full  intention  that  it  should,  and 
imder  the  confident  hope  that  it  will,  eventually, 
be  transferred  to  the  responsible  management  of 
the  State. 

3.  The  fundamental  principle  and  primary  object 
of  the  School  is  the  cultivation  of  the  highest 
musical  aptitude  in  the  country,  in  whatever  sta- 
tion of  society  it  may  be  found.  In  order  to  carry 
out  this  principle  to  the  fullest  extent,  admission 
to  the  School  will  be  obtained  by  competitive  exa- 
mination alone. 

4.  As  the  gift  of  musical  ability  is  found  in  all 
grades  of  society,  and  frequently  among  the  classes 
of  very  limited  means,  it  is  evident  that  in  a large 
number  of  cases,  the  student  must  not  only  re- 
ceive gratuitous  instruction,  but  also  be  supported 
during  the  period  of  his  training.  To  provide  for 


this  it  intended  to  establish  about  300  scholarships, 
for  which  the  most  influential  support  has  already 
been  promised,  and  fmther  support  is  solicited. 

5.  The  proposed  scholarships  will  be  of  two 
kinds,  the  one  to  afford  free  instruction  by  paying 
the  students’  fees,  the  other  to  give  free  instruction 
with  a maintenance  allowance  in  addition.  It  will 
be  open  to  any  county,  town,  public  body,  or  private 

I individual  to  establish  one  or  other  of  these  kinds 
j of  scholarships  for  competition  imder  given  limi- 
tations. Should  there  be  more  accommodation  in 
! the  school  than  is  requisite  for  the  instruction  of 
! these  scholars,  students  paying  their  own  fees  will 
be  admitted  by  competition  to  fill  the  vacancies, 
care  being  taken  that  they  show  sufficient  aptitude. 

6.  It  is  proposed  that  the  School  should  provide 
in  the  first  instance  for  the  free  instruction  of  about 
300  scholars.  The  school  fee  without  maintenance, 
it  is  estimated,  willbe between  £35  and  £40  a year. 
The  maintenance  allowance  for  the  support  of  the 
scholar  will  be  in  addition  to  this  fee,  and  in- 
dependent of  the  school. 

7.  The  Council  of  the  Royal  Albert  Hall  are  pre- 
pared to  devote  certain  rooms,  including  two 
small  lecture  theatres,  to  the  use  of  the  School  at 
a nominal  rental,  when  proper  arrangements  shall 
have  made  been  made  for  its  conduct.  This 
assistance  is  estimated  to  be  worth  about  £1,000 
a year. 

8.  The  Royal  Commissioners  for  the  Exhibition 
of  1851  have  offered  a plot  of  ground  immediately 
adjoining  the  Albert  Hall  for  supplementary 
suites  of  practising  and  lecture-rooms,  and  have 
agreed  to  grant  a lease  of  the  same  to  Mr.  C.  J. 
Freake,  a member  of  the  Council,  who  has  most 
mimificently  undertaken,  at  his  own  cost  and  risk, 
to  erect  the  necessary  buildings  thereon.  Indeed, 
the  plans  for  these  buildings  are  in  a forward  state 
of  preparation. 

10.  The  School  is  tmder  a Committee  of  Manage- 
ment, consisting  of  two  members  appointed  by  the 
Royal  Commissioners  for  the  Exhibition  of  1851, 
two  members  appointed  by  the  Coimcil  of  the 
Royal  Albert-hall,  and  three  members  appointed 
by  the  Council  of  the  Society  of  Arts,  and  the 
Committee  thus  formed  consists  of  H.R.H.  the 
Duke  of  Edinburgh,  H.R.H.  Prince  Christian, 
Admiral  the  Right  Hon.  Lord  Clarence  Paget, 
K.C.B.,  Major-General  Eardley-Wilmot,  R.A., 
F.R.S.,  Henry  Cole,  Esq.,  C.B.,  Major  Donnelly, 
R.E.,  and  Sir  William  Anderson,  K.C.B. 

All  communications  relative  to  the  establishment 
of  Scholarships,  and  all  inquiries  about  the  Train- 
ing School,  should  be  addressed  to  the  Secretary 
of  the  National  Training  School  for  Music,  Kens- 
ington-gore,  London,  S.W. 

I P.  Le  Neve  Fo'"  r.  Secretary. 
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HALL-MAKKING  OF  JEWELLERY.— PRIZE  FOR 
ESSAYS. 

1.  It  having  been  brought  to  the  knowledge  of 
the  Council  of  the  Society  of  Arts  that  what  is 
termed  “ Hall-marking  ” of  jewellery  and  articles 
of  gold  and  silver,  is  inadequate  to  secure  to  the 
pubhc  that  protection  in  the  quality  of  the 
materials  for  which  it  is  intended,  they  have  ac- 
cepted the  offer  of  one  of  the  members,  Mr.  Edwin 
W.  Streeter,  to  place  £25  at  their  disposal,  to  be 
awarded  as  a prize  for  an  Essay  treating  on  this 
subject,  with  suggestions  for  an  improved  system. 

2.  The  Essays  must  be  sent  in  not  later  than  the 
1st  of  November,  1873,  marked  with  a motto,  or 
cypher  only,  accompanied  by  a sealed  letter,  with 
the  corresponding  motto  or  cypher  marked  out- 
side, giving  within  the  name  and  address  of  the 
writer  of  the  Essay. 

3.  Brevity  will  be  considered  a merit. 

4.  The  Council  shall  have  the  right  of  pubKshing 
the  prize  Essay  in  the  Journal,  and  they  reserve 
the  right  of  withholding  the  prize  altogether,  or 
of  awarding  a lesser  sum,  if  the  judges  shall  so 
recommend. 

P.  Le  Neve  Poster,  Secretary. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely.  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  bo  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  jtublieation  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  he  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  he  taken 
as  those  of  the  w riters  only. 

The  following  report  is  the  ninth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 


RECENT  SCIENTIFIC  INVFNTIONS 
AND  NEW  DISCOVERIES. 

By  Robert  James  Mann,  M.D.  i 

Late  Superintendent  of  Education  in  Natal.  I 

The  objects  contained  in  this  department  of  j 
the  Exhibition  cover,  as  usual,  a wdde  range  of 
application  and  design.  J hey  are  very  nume- 
rous, and  comprise  among  them  many  interest- 
ing, and  some  valuable  and  meritorious,  efforts 
of  mechanical  and  inventive  ingenuity. 

Foremost  among  the  notabilities  of  the  group  , 
on  the  present  occasion  stands  a large  case  of  i 
implements  and  castings  (4,829  of  the  catalogue) 
contributed  by  the  Phosphor  Bronze  Company,  I 
of  Cannon-street.  The  metal  of  which  the  I 
articles  is  made  is  a new  kind  of  bronze,  patented  j 
by  Messrs.  Montefiore  and  Kunzel,  and  is  com-  j 
posed  of  varying  proportions  of  copper,  tin,  and 
phosphorus.  The  alloy  is  capable  of  being  made 
tough  and  malleable,  or  hard,  at  will,  according  to 
the  proportion  of  the  several  ingredients.  It  is 
rendered  so  liquid  in  the  molten  state  by  the  addi- 
tion of  the  phosphorus  that  it  forms  very  clean 
castings.  The  purposes  to  which  it  is  pro-  ■ 
posed  to  put  the  bronze  are  well  illustrated  in  , 
the  numerous  objects  shown,  which  comprise  | 
heavy  hearings  of  machinery^  cogged  wheels,  j 
guns  and  cartridge  cases,  wire,  tuyeres  for  blast 
furnaces,  and  ornamental  castings  of  various 
kinds;  tools  and  appliances,  such  as  hammers,  'i 
knives,  scissors,  hinges,  locks,  keys,  bells,  net-  I 
ting  and  sieves,  are  constructed  of  it  for  powder 
magazines,  on  account  of  the  impossibility  of  [' 
their  yielding  sparks.  The  bronze  is  in  some-  ^ 
what  extensive  use  in  these  forms  in  the  Govern- 
ment Powder  Mills  at  Waltham.  Several  ^ 
railway  companies  are  employing  it  for  the  ' 
bearing  parts  of  machinery  exposed  to  great 
strain.  Messrs.  Merry  weather  have  drawn  upon 
it  for  their  fire  engines.  Messrs.  Mackean  have 
had  rock  drills  and  pinions  made  of  it.  Messrs. 
Brotherhood  and  Hardingham  have  adopted  it  in 
some  parts  of  their  large  three-cylinder  steam 
engines,  and  Jlessrs.  Thorney croft,  of  Wolver- 
hampton, use  it  for  pit  rnpes,  a purpose  to  which 
its  constructors  consider  it  is  especially  adapted, 
on  account  of  its  immunity  from  corrosion  by 
damp.  They  also  propose  to  apply  it  instead  of 
copper  for  the  sheathing  of  sea-going  ships. 

Messrs  Wright  and  Company,  of  Birming- 
ham, exhibit  an  interesting  series  of  gas-burning 
apparatus  (4,892  a),  contrived  by  Mr.  J.  Wal- 
lace, applied  to  heating  purposes ; the  founda-  I 
tion  idea  in  the  whole  of  which  is  an  improved  f 
form  of  Bunsen  burner.  This  burner  consists  I 
essentially  of  a brass  tube,  throwing  a jet  of  gas  | 
into  a hemispherical  chamber,  into  which  .air  is 
drawn  as  well  as  gas  by  the  expedient  of  leaving 
an  opening,  or  break  of  continuity,  in  the  gas- 
tube,  ensheathed  only  by  a covering  of  per- 
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meable  safety-lamp  wire-gauze,  just  before  it 
enters  the  hemispherical  chamber.  Upon  the 
well-known  principle  that  jets  of  fluid,  escaping 
under  pressure  from  an  orifice,  travel  on  in 
their  original  direction  of  motion  a certain 
distance  before  they  begin  to  disperse,  the  gas 
leaps  across  the  open  chasm,  and  enters  the 
hemispherical  chamber,  dragging  in  with  it  a 
current  of  air  through  the  wire-gauze  sheath. 
The  air  and  gas  mix  in  the  chamber,  and  then 
rise  throuy;h  a transverse  internal  diaphragm  of 
wire-gauze,  to  issue  from  a burner  at  the  top. 
The  flame  produced  under  this  arrangement 
is  an  emerald,  amber-tip[)ed  cone,  of  very  re- 
markable heating  power.  It  gives  a tempera- 
ture of  3,0L)0^  Pahrenheit,  and  readily  melts 
brass,  silver,  gold,  and  copper.  The  burner  is 
made  with  1,  4,  12,  16,  or  24  flames,  according 
to  the  uses  to  which  it  is  to  be  applied,  in  one 
form  exhibited,  a furnace  of  30  burners  affords 
heat  enough  for  generating  steam  in  a horse 
and  a half  power  steam-boiler.  Mr.  Wallace 
shows  ill  connection  with  this  burner  a very 
ingenious  method  of  making  a gas-stove  regu- 
late its  own  heating  power.  An  air-chamber  of 
thin  metal,  when  closed  by  an  appropriate  valve, 
under  the  air  expansion  caused  by  further  in- 
crease of  heat  in  the  room,  drives  a column  of 
mercury  up  a horse-shoe  shaped  tube,  until  it 
closes  an  inverted  bell-mouth,  through  which 
gas  has  been  previously  passing  to  supply  the 
burners  of  the  stove.  'Adien  the  bell-mouth 
is  closed,  the  stream  of  gas  is  arrested,  and  the 
burners  are  extinguished,  excepting  one  small 
flame  which  is  fed  by  an  independent  gas  supply, 
and  therefore  endures.  When  the  gas  flames 
are  extinguished,  the  room  begins  to  cool,  the 
air  ill  the  air-chamber  contracts,  the  mercury 
falls  back,  the  gas  once  more  flows  through  the 
bell-iiiouth  to  the  burners,  and  the  flames  in  the 
gas-stove  are  relit  from  the  one  left  burning  for 
the  purpose.  The  apparatus  is  so  sensitive  that 
the  gas  flames  in  the  stove  may  be  extinguished 
by  grasping  the  air-chamber  with  a warm  iiand. 
Ill  the  steam-boiler  furnace  the  burner-tubes 
are  longer,  and  the  gas  is  thrown  into  the  mixing 
chamber  from  12  curved  pipes,  getting  their 
gas  supply  through  open  iirifices  around  the 
bottom  ot  the  chamber  without  an wire-gauze 
protection.  The  burning  gas  acts  upcii  the  water 
in  the  boiler  through  a series  of  tubes,  the  heated 
air  and  products  of  combustion  being  conveyed 
to  the  to|)  of  the  apparatus,  and  then  through  an 
outer  jacket  to  an  escape  below.  One  purpose 
to  which  this  steam-boiler  is  applied  in  labora- 
tory work  is  shown  in  a pieie  of  apparatus 
which  enables  it  to  maintain  a hot-blast  blow- 
pipe. The  steam  is  thrown  into  the  spiral  tube 
of  a condenser,  dragging  in  with  it  a current 
of  gas.  The  steam  and  gas  go  on  together  to 
a reservoir  below,  where  the  condensed  water 


collects  at  the  bottom,  and  the  gas  is  driven  ou^ 
by  the  pressure  established  by  the  still  incident 
steam,  to  be  burned  in  a blow-pipe,  which  gives 
more  or  less  air  upon  turning  a cock  armed  with 
an  excentric  plate,  so  that  either  an  oxidizing 
or  reducing  flame  may  be  maintained.  The 
apparatus  has  also  a very  ingenious  regulator 
attached  to  it,  by  means  of  which  the  gas  is  shut 
off  whenever  increase  of  steam  pressure  in  the 
boiler  drives  water  more  strongly  upon  a flexible 
india-rubber  diaphragm,  and  in  so  doing  lifts 
a plunger,  or  bolt,  up  into  the  gas  way,  so  as  to 
impede  or  intercept  the  stream.  A spiral  spring 
attached  to  the  diaphragm  allows  an  adjust- 
ment of  the  regulator  to  its  work.  The  twelve- 
flame  furnace  is  adapted  by  Mr.  Wallace 
to  a very  convenient  form  of  portable  vapour- 
bath. 

IMr.  T.  Fletcher,  of  Warrington,  also  shows 
a gas-furnace  (4,831)  for  the  production  of  high 
temperatures.  A mixture  of  air  and  gas  is 
consumed  in  a series  of  55  burners,  placed 
under  a conical  chimney.  The  intensity  of  the 
heat  produced  is  proportional  to  the  height  of 
the  chimney  placed  over  the  burners.  A 
colourless  cone  of  flame,  two  inches  high,  acts 
upon  suitable  fire-clay  vessels,  and  with 
chimneys  varying  from  two  feet  to  eight  feet, 
melts  gold,  silver,  or  cast-iron,  or  gives  white 
incandescence  with  silicious  substances,  in 
periods  varying  from  10  to  35  minutes.  Mr. 
Fletcher  has  also  a hot-blast  blow-pipe,  in  which 
the  air  is  blown  by  the  mouth  through  a coiled 
tube  that  passes  over  three  gas-flames,  and 
issues  from  a blow-pipe  aperture  at  the  proper 
point  of  a foiirth  flame. 

Messrs.  P’earnley  and  Son,  of  West  Brompton, 
show  in  one  of  the  engine-houses,  in  full  opera- 
tion, their  domestic  gasmaking  apparatus 
(4,830),  which  consists  of  an  iron  retort  fixed 
over  an  ordinary  kitchen-range,  so  that  the  gas 
is  distilled  while  the  iTSual  processes  of  coidc- 
ing  are  in  progress.  The  retort  holds  forty 
]iounds  of  coal,  a charge  which  is  exhausted  in 
an  hour  and  a-half,  and  yields  160  cubic  feet  of 
gas.  Idle  coke  is  then  drawn  and  used  for 
supporting  the  fire,  and  a fresh  charge  of  coal  is 
supplied  to  the  retort.  The  gas  issues  from 
the  top  of  the  retort  to  the  worm  of  a condenser, 
and  through  it  to  a petroleum  chamber,  and 
tlien  passes  on  to  a purifier,  consisting  of  four 
]ierforated  floors  charged  alternately  with  layers 
of  lime  and  sawdust,  and  having  found  its  way 
through  these  is  conveyed  to  a reservoir  of  the 
usual  construction  in  the  outer  air  capable  of 
holding  250  cubic  feet  of  gas.  ' ne  ton  of  coals 
gives  6,000  cubic  feet  of  gas.  A second  form 
of  the  apiparatus  is  intended  to  be  fixed  indepen- 
dently in  some  out  building  for  the  generation 
of  gas  alone,  and  is  calculated  to  supiply  it  for 
domestic  use  at  a cost  of  2s.  2d.  per  1,000  cubic 
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feet.  The  price  of  the  two  forms  of  apparatus 
is  respectively  eighty  and  fifty  guineas. 

Mr.  A.  Common,  of  South-bank,  Regent’s- 
park,  supplies  some  ingenious  apparatus  for 
protecting  water-pipes  from  injury  hy  frost 
(4,821),  in  which  the  essential  part  is  a closed 
hemispherical  vessel  of  thin  copper,  filled  with 
water,  which  changes  its  form,  and  protrudes  its 
flat  bottom  when  the  contained  water  freezes. 
In  one  piece  of  apparatus  the  protrusion  presses 
in  a steel  spring  and  sets  free  a catch,  so  that  a 
heavily-weighted  arm  falls,  and  in  doing  so 
turns  off  the  cock  at  the  water-main  and  opens 
a waste  from  the  service  pipes  of  the  house.  In 
another  contrivance  a pipe  passes  from  the  frost 
vessel,  left  in  the  outer  air,  through  the  wall  to 
the  lower  part  of  the  service-pipes  of  the  house, 
and  when  the  flat  bottom  of  the  vessel  is  pro- 
truded by  frost  it  pushes  a plunger  through  the 
pipe,  and  thrusts  a closely-fitting  valve  off  a 
shoulder,  so  that  a drip  is  established  from  the 
house  service-pipes  through  a waste  opening. 
When  the  frost  ceases  the  plunger  is  drawn 
back  by  the  tension  of  a spring,  and  the  drip  is 
stopped.  A third  form  of  the  apparatus  in 
principle  resembles  the  first,  but  is  intended  to 
be  fixed  upon  the  supply  outlet  of  a cistern,  so 
that  on  the  occurrence  of  frost  the  falling  of  the 
loaded  arm  closes  the  cock,  and  prevents  any 
water  from  passing  to  the  service-jjipes,  unless 
when  the  lever  is  drawn  up  by  a cord.  If  the 
frost  is  still  present  the  cock  is  again  closed  as 
soon  as  the  cord  is  loosened,  but  if  the  frost  is 
gone  the  catch  comes  once  more  into  play,  the 
arm  of  the  lever  is  detained,  and  the  cock  left 
open. 

d he  British  Telegraph  Manufactorj^,  of  Great 
Portland-street,  exhibit  one  of  Wheatstone’s 
elegant  magnetic  clocks  (4,812),  driving  six  dials 
simultaneously  by  magneto-induced  currents  of 
electricity.  The  clock-train  is  moved  by  a very 
heavy  weight,  and  has  elastic  spring  contact-arms 
for  the  teeth  of  the  escapement,  to  prevent  the 
pressure  of  the  weight  from  injuring  this  delicate 
part  of  the  mechanism.  The  bob  of  the  jjendulum 
is  composed  of  hollow  coils  of  copper  wire,  which 
swing  to  and  fro  over  the  poles  of  horse-shoe 
magnets.  Every  time  this  hollow  bob  passes 
from  one  pole  to  the  opposite  one  a current  of 
electricity  is  called  up  inductively  in  the  coils,  and 
flows  off  through  the  wire  to  the  series  of  dials. 
The  current  induced  is  of  an  opposite  nature  at 
each  side  of  the  swing.  In  each  dial  an  astatic 
permanent  magnet,  suspended  on  a pivot,  and 
surrounded  by  a coil  of  the  wire,  feels  each  alter- 
nate impulse  of  the  currents,  and  rotates  on  and 
on  as  its  poles  are  impelled  by  the  influence, 
giving  motion  to  a train  of  wheel-work  by  n 
pinion  attached  to  its  own  axis.  The  clock  has 
power  enough  to  drive  70  dials,  and  as  in  the 
Exhibition-room  it  drives  only  six,  a resistance 


coil,  placed  on  the  wire  where  it  starts  from  the 
clock,  affords  due  compensation  for  the  lightness 
of  its  labour.  Without  this  arrangement  the 
magnetic  influence  secondarily  called  up  in  the 
coil  would  be  strong  enough  to  arrest  the  swing 
of  the  pendulum.  When  the  swing  of  the  pen- 
dulum becomes  unduly  large,  a bridling  arrange- 
ment is  brought  into  play  by  the  rod  striking 
upon  a screw,  and  pressing  down  into  use  a fric- 
tion spring,  placed  on  the  frame  ready  to  catch 
the  enlarged  vibration.  Every  two  hours  the 
clock  is  capable  of  being  regulated  by  the  electric 
influence  of  a standard  clock,  placed  in  communi- 
cation with  it  at  each  close  of  that  interval.  A 
magnet  is  made  at  the  instant,  which  pulls  an 
armature  acting  upon  a series  of  levers,  so  that 
if  the  clock  is  right  a pin  enters  clear  into  a notch 
in  the  rim  of  a brass  disc,  and  no  compensation 
is  effected;  but  if  the  clock  is  going  at  a false 
rate,  the  pin  is  drawn  in  rrpon  the  sloping  side 
of  the  notch,  and  either  lifts  or  drops  a secondary 
pendulum  attached  to  the  principal  one  by  a 
system  of  levers,  so  that  the  rate  of  the  vibration 
is  either  made  quicker  or  slower  by  raising  or 
depressing  the  centre  of  gravity  of  the  swinging 
mass. 

The  revolution-counter  exhibited  by  the  same 
manufacturers  has  its  gas-meter-like  train  of 
wheel-work  driven  by  electric  currents,  induced 
in  a coil  of  wire  whenever  an  armature  is  dragged 
away  from  soft  iron  arms  projecting  from  the  poles 
of  permanent  magnets.  The  induced  currents 
act  through  temporarily -induced  magnets  formed 
in  other  coils  of  the  w'ire.  The  bell  apparatus 
is  rung  by  the  production  of  electric  currents 
in  the  same  way,  through  the  separation  of  an 
armature  from  magnets  ; the  temporary  magnet 
formed  by  the  currents  withdraws  a detent  in  the 
bell  apparatus,  and  allows  clock-work  to  ring  the 
bell. 

Mr.  Preece  has  sent  to  the  Exhibition  a com- 
plete set  of  the  apparatus  (4,866)  he  employs 
for  the  “ block  ” system  of  railway  signalling  on 
the  South  W estern  line.  The  fundamental 
principle  in  this  system  is  that  trains  on  the 
same  line  are  to  be  kept  apart  by  a certain  and 
unvariable  system  of  space,  instead  of  by  an  un- 
certain and  unreliable  interval  of  time.  In  Mr. 
Preece’s  method  the  signal  which  opens  any 
“ blocked  ” section  of  line  is  made  by  the  signal- 
man at  the  advanced  end  where  the  section  has 
to  be  cleared,  and  no  signal  is  held  to  be  effec- 
tive and  complete  until  it  has  been  acknowledged 
by  the  receiver,  and  ‘‘repeated”  back  to  the 
sender.  Mr.  Preece  also  lays  great  stress  upon 
the  fact  til  at  the  miniature  apparatus  which  he 
employs  in  the  signalman’s  room,  and  which  is 
the  apparatus  that  is  shown  in  the  Exhibition, 
shall  all  have  identically  the  same  form  as  the 
instruments  used  for  displaying  the  effective 
signals  on  the  line.  The  switch  in  both  instances 
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is  worked  by  the  same  movement  of  the  arm. 
In  both  instances  the  horizontal  red  arm  on  the 
signal  post  means  the  same  thing.  A strong 
and  uniform  association  is  thus  established  in  the 
mind  of  the  signalman,  which  becomes  almost  an 
instinct,  and  is  never  confused  or  disturbed  in 
moments  of  emergency.  It  is  also  an  important 
part  of  the  arrangements  that  the  horizontal,  or 
" danger  ” position  of  the  semaphore  arm  is 
maintained  by  gravity,  and  it  is  the  dropping  of 
the  arm  that  is  brought  about  by  electrical 
action.  If  any  accident  occurs  to  the  electric 
wires,  so  that  the  transmission  of  the  currents  is 
arrested,  all  that  can  happen  is  that  the  danger 
signal  remains  resolutely  and  obstinately  dis- 
played, and  that  all  traffic  is  for  the  time  sus- 
pended. The  effective  parts  in  the  instruments 
are  of  extreme  simplicity.  In  every  instance, 
excepting  one,  the  movement  is  effected  by  con- 
verting a core  of  soft  iron  into  a magnet  when  an 
electric  current  is  sent  through  a surrounding 
coil.  The  semaphore-arm  is  dropped  by  an  in- 
duced magnet  pulling  up  its  weighted  end.  The 
bell  is  rung  by  an  an  electro-magnet  acting  on  the 
vertical  elastic  rod  of  its  hammer.  The  sema- 
phore sends  back  a “repetition”  signal  for  itself 
to  the  station  from  which  it  is  worked,  to  show 
how  its  arm  is  placed  ; and  it  does  this  by  turning 
on  a current  from  one  or  other  of  two  distinct 
batteries  by  their  negative  or  positive  pole  as 
required.  The  current,  as  it  rings  the  bell,  acts 
on  a permanent  magnet,  hung  between  the  poles 
of  the  electro-magnet,  so  that  the  magnet  is 
drawn  to  the  right  or  to  the  left,  as  the  “ danger  ” 
or  “ all  clear  ” signal  is  to  be  recorded.  The 
best  method  of  working  the  system  requires  three 
wires  between  the  stations ; one  wire  to  connect 
the  bells  and  repetition  signals  of  both  stations, 
a second  to  connect  the  switch  of  one  with  the 
semaphore  of  the  other,  and  a third  to  connect 
the  semaphore  of  that  station  with  the  switch  of 
the  other.  The  advantage  of  this  is  that  the 
currents  which  effect  the  signals  are  maintained 
so  long  as  these  have  to  be  displayed,  and  light- 
ning, electric  clouds,  and  earth  currents  are 
powerless  to  produce  derangement.  Each  signal 
station,  unless  it  is  a terminal  one,  needs  a double 
set  of  the  four  instruments  ; namely,  bell-key, 
bell  and  repetition  signal,  switch,  and  semaphore 
post.  By  a differently  arranged  apparatus  one 
wire  can  be  made  to  work  all  the  signals ; but 
the  current  is  then  a momentary  and  interrupted 
one,  and  other  expedients  have  to  be  brought 
into  play  for  obviating  the  occurrence  of  disturb- 
ance from  lightning  or  earth  currents.  The  bell 
key  turns  on  its  electric  current  by  pressing  the 
end  of  a flat  spring,  which  forms  one  pole  of  the 
battery,  into  contact  with  a metallic  pin  or 
standard  in  communication  with  the  other  pole 
— the  switch  accomplishes  the  same  thing  when 
lying  across  a brass  arc  in  one  direction,  but  not 


when  it  is  thrown  fully  back  the  other  way. 
The  brass  arc,  a little  above  the  pivot  of  the 
switch  handle,  it  will  be  observed,  is  cut  through. 
The  pivot  is  in  communication  with  one  pole  of 
the  battery,  one  half  of  the  interrupted  arc  with 
the  other  pole,  and  the  other  half  with  the  earth. 
The  three  binding  screws  of  the  switch  accom- 
plish these  three  different  communications.  The 
largest  semaphore  instrument  shown  by  Mr. 
Preece  is  an  apparatus  contrived  to  warn  a 
signalman  when  a signal  lamp  that  is  out  of  the 
range  of  direct  observation  is  extinguished.  A 
brass  arc  placed  above  the  flame  of  the  lamp  is 
expanded,  and  pushes  up  an  elastie  bar,  so  as  to 
“ break  contact  ” and  interrupt  an  electric 
current ; when  the  lamp  goes  out,  the  arc  cools 
and  contracts,  the  bar  settles  back  and  renews 
contact,  and  an  electric  current  is  turned  on  to 
the  signal  room,  to  make  a temporary  magnet 
there  pull  over  an  index  so  as  to  show  “light 
out  ” on  the  face  of  the  instrument. 

Mr.  Harley,  of  Barnsbury,  proposes  to  work 
tbe  “ block  system  ” of  railway  signalling  by  a 
single  wire  that  shall  have  complete  immunity 
from  disturbance  from  lightning,  electric 
clouds,  or  earth  currents,  and  the  apparatus 
which  he  employs,  and  which  is  shown  by  him 
in  the  Exhibition  (4:,842),  is  of  an  altogether 
novel  construction  in  one  particular.  The 
needle  wliich  swings  vertically  on  the  dial  is 
no/  a magnet.  It  is  a pointer  of  soft  iron,  sus- 
pended iqion  a centre  pivot,  carrying  horizontally 
beneath  the  pivot  a flat  soft  iron  ring.  The 
ring  hangs  a little  way  beneath  the  pivot  by  a 
rigid  connection,  and  when  horizontal  keeps  the 
pointer  vertical  by  its  weight.  A permanent 
horse-shoe  magnet  above  directs  its  poles  to- 
wards the  flat  edges  of  the  ring,  and,  at  the 
same  time,  the  ring  is  invested  by  the  coils  of  an 
electric-current  conveying  wire.  When  no 
current  is  traversing  the  coil  the  flat  ring  keeps 
horizontal,  because  it  is  pulled  up  equally  both 
ways  by  the  poles  of  the  magnet,  and  is  held 
back  equally  by  its  rigid  attachment  to  the 
pivot.  But  when  a current  traverses  the  coil 
the  flat  ring  becomes  temporarily  an  induced 
magnet,  and  is  pirlled  up  on  one  side  and  pirshed 
down  on  the  other  by  the  opposite  poles  of 
the  permanent  magnet,  and  the  pointer,  at  the 
same  time,  is  consequently  moved  on  the  dial 
in  the  same  direction.  The  signal-man  who 
sends  a signal  can  turn  on  either  a positive  or 
a negative  current  by  using  one  or  other  of  two 
contact  levers  at  discretion,  As  he  turns  on 
one  or  the  other  he  makes  the  needle  traverse 
to  the  right  to  signify  “ all  clear,”  or  to  the 
left  to  signify  “ stop.”  When  the  receiving 
signal-man  is  warned  by  a bell  that  a signal  is 
coming,  he  presses  a knob  and  so  twitches  the 
current,  from  the  bell  instrument  to  the  signal 
instrument.  In  doing  so  he  draws  back  two 
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ivory  pins  whicli  allow  the  needle  pointer  to 
traverse  freely  to  either  side ; and  when  he 
releases  the  knob  the  pins  start  back  and  in- 
tercept the  needle,  and  so  fix  it  as  a continued 
record.  It  is  a distinctive  attribute  of  this  in- 
genious apparatus,  due  to  the  inventor  of  the 
soft  iron  ring  and  pointer,  that  extraneous 
magnetic  force  is  absolutely  powerless  over  its 
indications.  While  the  apparatus  is  at  work 
Mr.  Harley  flashes  a powerful  magnet  about  it, 
above,  below,  and  around,  in  a way  which 
would  put  the  ordinary  magnet-needle  instru- 
ments of  the  needle -telegraph  entirely  out  of 
the  field,  but  without  producing  the  slightest 
derangement  in  its  signalling  operations. 

Messrs.  Carr  and  Barlow,  of  Old  Palace -yard, 
propose  to  dispense  with  the  large  staff  of  signal- 
men in  working  the  block  system,  and  to  make 
the  travelling  engine  which  drags  the  train  do 
tlieir  work.  The  arrangement  by  which  they 
conceive  that  this  may  be  effected  is  shown  in  a 
wmrking  model.  A signal  instrument  is  placed 
on  the  engine,  wdiere  it  is  under  the  eye  of  the 
driver.  When  the  engine  enters  upon  a distinct 
segment  of  the  railway,  a trigger  is  pressed  as  its 
bottom  passes  a projection  on  the  line,  and  this 
drops  a screen  on  the  signal  instrument,  and 
shows  “stop,”  unless  a preceding  train  has  passed 
out  from  the  other  end  of  the  segment,  pressed 
down  a lever  there  by  its  wheel,  and  turned  on 
a backward  current  of  electricity ; then  the 
current  is  communicated  to  the  engine  signal- 
instrument,  at  the  same  time  that  the  trigger  is 
pressed,  by  two  curved  metal  springs  on  its 
bottom  rubbing  against  corresponding  metal 
plates  on  the  line,  and  two  screens  are  dropped  on 
the  instrument,  one  mechanically  and  one  elec- 
trically, and  “ Go  on,”  instead  of  “ Stop,”  is  dis- 
played. Midway  of  the  block-segment  a trans- 
mission instrument  and  galvanic  battery  are 
placed,  the  former  on  a low  post  near  the  line. 
Contacts  are  made,  and  electrical  currents  formed 
on  this  instrument  by  a very  pretty  contrivance. 
A kind  of  flat  brass  han!mer  falls  into  a wedge- 
shaped  interval,  separating  two  steel  faces. 
When  the  hammer  is  down,  the  current  passes 
from  one  steel  face  to  tlie  ether  through  it ; when 
the  hammer  is  up,  the  current  is  interrupted. 
As  the  engine  passes  abi’east  of  the  transmission 
instrument  it  presses  a lever  by  its  wheel,  drops 
one  hammer,  and  establishes  a backward  current, 
and  lifts  the  other  hammer  to  interrupt  the 
current  coming  in  from  the  front.  When  the 
engine  passes  out  at  the  far  end  of  the  block- 
segment  it  drops  again  the  second  hammer, 
and  re-establishes  its  current  to  give  the  signal 
“ All  clear.” 

Several  different  patents  and  methods  for 
rendering  stone  and  brick  structures  repellent  of 
water  are  exhibited.  All  of  them  are  colourless 
enamels  rather  than  paints,  and  do  not  affect  the 


colour  of  the  material.  Mr.  J.  Spiller’s  process 
(4,883)  is  the  application  of  superphosphate,  or 
arsenio-phosphate  of  lime.  Limestone  by  this 
preparation  is  coated  with  a kind  of  bone  earth. 
The  cost  of  the  solution  is  about  5s.  the  gallon,  ’ 
covering  something  like  300  square  feet  of  sur-  [ 
face.  Mr.  Dent  uses  a solution  of  oxalate  of 
lime  (4,826),  but  he  also  has  a very  excellent 
preparation  of  paraffine,  dissolved  in  coal-tar 
naphtha,  well  suited  for  dressing  too  porous  bricks. 
This  solution  costs  4s.  6d.  the  gallon. 

The  Indestructible  Paint  Company  (4,847  >,  1 

and  Mr.  J.  Murphy,  of  Penzance,  show  building 
stone  dressed  with  other  kinds  of  solution,  of 
which  the  composition  is  not  stated.  Messrs.  | 
Gay  and  Company  exhibit  a large  slab  of  brick-  ' 
work  (4,833),  which  is  rendered  waterproof  by 
a process  tha  lis  more  costly,  but  that  seems  to 
be  very  perfect.  It  can  only  be  applied  by  their 
own  skilled  workmen,  using  artificial  heat,  at  a 
cost  of  2s.  6d  per  square  yard. 

Mr.  M.  Neil  Greig,  of  West  Brompton,  ex-  i 
hibits  a very  excellent  drain  trap  (4,836),  that 
deserves  to  be  extensively  known.  It  is  made 
of  stout  glazed  earthenw’are,  and  so  planned 
that  a capacious  and  well-formed  w'ater-chamber 
receives  sewage  refuse,  and  waste  w'ater,  by 
separate  channels,  and  that  the  air-space  " 
of  the  trap  can  be  kept  free  of  sewer-gas 
by  a special  ventilation.  One  of  the  practical 
excellencies  of  the  trap  is  a distinct  man-hole, 
by  which  its  interior  is  always  readily  accessible 
in  case  ot  accidental  stoppage.  A small  and 
simple  form  of  trap  is  intended  to  replace  the 
common  bell-trap  for  sinks,  yards,  and  areas.  | 

No.  4,s85  of  the  Catalogue  alludes  to  a pro-  j 
cess  (Sandford’s)  of  deodorising  sewage  material  | 
by  means  of  charcoal,  which  is  being  carried  out  I 
by  a company  of  which  Major  Gen.  Synge  is 
chairman.  The  principle  of  the  process  is  to 
make  dry  carbon,  in  place  of  liquid  water,  the 
vehicle  for  the  removal  of  excrement.  Build-  . 
ings  are  in  process  of  erection  beyond  the  an-  i 
Ilexes  of  the  Exhibition  to  show  the  mechanical  ‘ 
arrangements  by  wBich  the  purpose  is  accom- 
plished. The  carbon  employed  is  produced 
from  seaweed,  by  burning,  at  a cost  of  30s.  the 
ton.  It  absorbs  ammoniacal  gases  from  re- 
fuse, and  is  then  distilled  in  close  retorts,  and 
becomes  a sort  of  animal  charcoal,  which  can  be 
used  as  the  absorbent  vehicle  over  again.  The 
animal  charcoal  is  worth  £5  a ton,  and  sulphate  ^ 
of  ammonia,  acetate  of  lime,  and  tar  are  also 
manufactured  from  the  product  of  the  distilla- 
tion. The  company  estimates  the  value  of  the 
excrementitious  waste  of  each  individual 
member  of  the  body  politic  at  8s.  4d.  per  year, 
and  undertakes  to  supply  the  charcoal,  and 
remove  the  sew'cge  accumulation  at  its  own  cost; 
and  to  do  this  for  a town  population  of  20,000 
at  a cost  of  £2,530,  and  with  a surplus  profit  of 
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£2,330  per  year.  The  bearing  of  the  process 
upon  the  vexed  question  of  the  pollution  ol 
rivers  is  obvious. 

Behind’  the  West  Annexe  of  the  Exhibition 
closets  are  in  process  of  erection  in  which  the 
brick-work  is  set  in  cement  made  from  the 
deposits  effected  in  sewage  by  General  Scott’s 
process  (4,878),  which  consists  in  treating 
sewage  water  with  a certain  definite  admixture 
of  lime  and  clay,  collecting  and  drying  the 
deposit,  and  then  biu’ning  it  in  a kiln.  The 
organic  matters  contained  in  the  deposit  serve 
the  purpose  of  fuel,  and  are  entirely  destroyed 
by  the  burning.  The  proportions  of  the  clay 
and  lime  are  so  arranged  as  to  give  the  cement 
valuable  hydraulic  properties.  With  some  pro- 
portions, and  in  some  circumstances,  a cement 
very  nearly  resembling  Portland  cement  is  pro- 
duced. The  residual  liquid,  after  the  mixture’ 
with  lime,  appears  to  be  inodorous  and  harmless 
in  a sanitary  sense. 

Professor  Gustav  Bischof,  of  Glasgow,  illus- 
trates a plan  he  has  devised  for  filtering  water 
through  spongy  iron  and  pounded  limestone 
(4,811).  The  iron  is  placed  in  the  upper 
moveable  chamber  of  an  earthenware  filter,  and 
powdered  limestone  is  arranged  in  a separate 
layer  below.  The  iron  is  procured  in  a powdery 
spongy  state  by  the  reduction  of  an  ore  with- 
out fusion,  after  the  extraction  of  sttlphur  and 
copper  by  heat.  It  removes  all  albuminoid  and 
nitrogenised  compounds,  and  also  lead  contami- 
nations, from  the  water ; and  a trace  of  iron 
taken  up  by  the  water  is  separated  by  its  sub- 
sequent passage  through  the  limestone.  One 
charge  of  the  material,  costing  one  shilling, 
secures  efficient  filtering  for  ten  gallons  of 
water  per  day  during  200  days. 

Messrs.  Schaffer  and  Budenberg,  of  Man- 
che.ster,  have  sent  a series  of  steam-engine 
appliances  of  very  good  construction,  among 
them  the  now  somewhat  generally  known  “ Buss 
pseudo-static  governor,”  in  which  the  balls  are 
depressed,  instead  of  being  lifted,  by  centrifugal 
action  on  rapid  rotation.  Each  ball  is  placed  on 
a pivoted  arm,  with  a counterpoise  which  keeps 
it  pressed  home  towards  the  centre  when  at 
rest.  Upon  rapid  rotation  the  two  balls  fly 
asunder,  and  the  two  weights  are  lifted,  carry- 
ing with  them  the  muff.  The  governor  is 
very  compact,  the  counterpoised  ball  being 
mounted  upon  a comparatively  short  arm.  Its 
constructor  claims  for  it  the  attributes  that  it 
is  smaller  and  lighter  than  any  other  governor 
of  the  same  sensibility  and  energy,  and  that  it 
is  absolutely  isochronous  or  even-paced,  and  has 
given  his  explanations  of  its  excellence  in  two 
very  elaborate  papers,  a German  pamphlet  and 
a French  contribution  to  the  Chronique  de  V In- 
dustrie of  Brussels.  In  the  steam  gauge  the 
pressure  of  the  steam  from  the  boiler  is  thrown 


upon  a corrugated  steel  plate,  which  moves  the 
indicator  by  a series  of  levers  after  the  fashion 
of  the  aneroid  barometer.  In  the  hydraulic 
gauge  a curved  steel  tube  is  straightened  by 
internal  strain,  and  moves  indicating  levers.  In 
the  engine -counter  hardened  steel  projections  on 
the  end  of  a lever  work  round  a ten -toothed 
wheel  as  the  lever  oscillates,  and  the  wheel 
turns  the  next  of  the  series  one  tooth  by  an 
entire  revolution  of  its  own.  The  vacuum 
gauge  is  a barometer  in  a strong  gla-^s  tube 
cover,  which  begins  to  record  by  a fall  in  its 
columns,  when  a pressure  of  one  atmosphere  is 
taken  off  the  cistern.  The  “ steam-trap  ” re- 
lieves any  steam-heating  apparatus  of  its  con- 
densed water  by  a jar-shaped  float,  sinking 
when  the  accumulating  water  overflows  its  lip, 
and  by  its  fall  opens  a valve  for  the  outflow 
of  the  condensed  liquid.  The  patent  pulley- 
block  holds  the  rope  fast  by  the  pressure  of  a 
weighted  lever,  until  the  weight  is  lifted  off  from 
its  clip  by  pulling  upon  a cord  fastened  to  the 
outer  end  of  the  arm. 

Messrs.  E.  J.  Hill  and  Latimer  Clark  again 
exhibit  their  boat-lowering  apparatus  (4,845), 
which  was  shown  in  the  Exhibition  of  last  year, 
on  account  of  improvements  which  they  have 
recently  made  in  its  mechanism.  They  have 
now  added  a safety  catch  to  the  ingeniously- 
formed  hook,  which  frees  it  for  casting  loose  the 
boat,  when  this  is  within  a few  inches  of  being 
water-borne,  by  a cord  that  is  fixed  to  the  ship 
above,  turning  it  over  as  soon  as  it  is  taut.  A 
side  loop  has  also  been  placed  upon  the  ring, 
which  enables  the  boat  to  be  cast  loose  at  will  by 
a sudden  jerk  from  the  hand.  There  is,  besides 
these  important  improvements,  a new  arrange- 
ment for  keeping  the  two  ropes  of  the  falls 
mechanically  wedded  together  as  they  pass 
round  between  three  pulleys  in  a single  conically- 
shaped  groove.  When  one  rope  is  lowered  away 
the  other  n ns  out,  pari  passu,  with  it,  although 
left  loose,  and  so  keeps  an  even  keel  on  the  boat, 
or  the  holding  fast  upon  one  fall  checks  both. 

Mr.  Gumpel,  of  Leicester-square,  shows  a 
boat-lowering  apparatus  (4,831),  in  which  a ring, 
passed  into  the  slip  of  a forked  holdfast,  is 
caught  by  the  point  of  a hook  turning  in  beneath 
it.  When  the  weight  of  the  boat  is  on  the  ring, 
the  hook  cannot  be  drawn  back  sideways  from 
beneath  it  without  a very  violent  exertion  of 
force.  When  the  boat  is  water-borne,  the  hook 
slips  away  under  the  slightest  strain,  such  as 
might  be  given  by  the  drag  of  the  boat  when 
afloat  upon  a cord  fixed  from  the  ship. 

Dr.  Nicholas,  of  Wandsworth  (4,8fi0,  shows 
how  a boat  may  be  turned  out  from  a ship’s  side 
upon  a hinged  frame,  and  deposited  loose  upon 
the  water. 

Mr.  Anderson,  of  Caterham,  has  contrived  a 
new  form  of  propeller  (4,804)  for  steam-ships. 
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•which  is  about  to  be  applied  to  a steam  launch. 
It  is  a kind  of  spade-shaped  paddle,  which  is 
dug  round  in  the  water  by  a crank,  and  feathered 
with  the  back  stroke  by  the  expedient  of  passing 
the  square,  hut  spirally-turned  shank  of  the 
paddle  through  a collar,  supported  in  gimbals. 
The  feathering  of  either  paddle  can  be  altered 
■without  stopping  the  machinery,  so  that  the 
steering  of  the  vessel  may  be  assisted,  or  the 
paddles  may  both  be  made  to  back  water.  Mr. 
Anderson  also  exhibits  the  model  of  an  equili- 
brium cabin  (4,801),  in  which  the  cabin  remains 
steady  by  its  own  weight,  while  the  ship  rolls  as 
an  unsteady  floor  beneath  it.  The  cabin  traverses 
by  rollers  upon  semi-circular  rails  hollowed  down 
into  the  hull  of  the  vessel. 

Mr.  Wright,  of  Bermondsey,  shows  the  model 
of  a life-boat  (1,892),  which  rights  itself  in  an 
instant  if  capsized,  with  its  masts  and  sails  set, 
in  virtue  of  its  own  buoyancy,  and  empties  out 
any  water  it  may  have  received.  The  method 
by  which  this  is  accomplished  is  not  explained. 

Mr.  Ooryton,  Essex-court,  Temple,  contri- 
butes a brass  model  of  his  very  interesting  form 
of  anchor  (1,822)  in  which  the  cable  drags  the 
broad  flukes  into  their  holding  ground  by  a 
shackle  placed  between  them,  the  grip  of  the 
anchor  increasing  -with  the  strain,  but  in  which 
the  hold  is  immediately  released  when  the  pull 
is  vertically  up.  Mr.  Coryton  has  also  a curious 
pair  of  models  (1,822)  to  illustrate  his  idea  of  the 
best  form  for  a vessel,  to  confer  upon  it  buoyancy 
and  speed.  He  considers  that  the  bow  end  of  the 
vessel  should  be  a vertical  wedge,  and  the  stern 
a horizontal  wedge.  This,  of  course  produces  a 
very  nove  shape.  Messrs.  Redsdale  and  Co., 
of  the  Minories,  show  a form  of  ship’s  port,  in 
which  the  port  can  be  wholly  or  half  opened,  or 
in  case  of  need,  securely  closed,  by  powerful 
clipping  screws  driving  home  a circular  flange 
into  an  india-rubber  packed  groove.  A reversi- 
ble deck  light  of  the  same  exhibitors  is  capable 
of  being  turned  upon  a circumferential  pivot,  so 
as  to  present  either  a dead  light  or  an  open 
ventilator  to  the  deck,  as  may  be  required. 
Their  “ pillar  telegraph,”  for  night  signalling 
from  the  bridge  of  a steamer  to  the  steersman, 
is  a bright  lanthorn,  which  can  be  shown  white, 
green,  or  red  by  moving  a handle,  to  intimate 
“steady,”  “starboard,”  or  “port.”  The  Rev. Mr. 
Kilner’s  elastic  riding  gear  is  a sliding  block 
carrying  the  shackle  of  a ship’s  cable,  and  pulling 
against  20  india-rubber  rings,  with  metal  rings 
intervening  between  each  pair,  to  give  elastieity 
and  to  absorb  sudden  strain.  Mr.  Kilner’s  grab- 
link  is  a lever  that  holds  a boat’s  chain,  by  a 
horse  shoe  clip  pressing  upon  one  link,  until  a 
lashing  is  cast  loose.  Captain  Hans  Busk’s 
model  of  a steam  life-ship  (1,811)  is  based  upon 
the  plan  of  two  longitudinal  air  pontoons  carry- 
ing a sliding  keel  that  can  be  raised  or  dropped 


between.  Mr.  Mackie’s  very  elegant  model 
(1,851)  of  what  has  been  catalogued  as  a 
“ proposed  Channel  steamer,”  is  really  a design 
for  a sea-going  ship  of  large  dimensions,  built 
throughout  of  cellular  iron  beams,  having  its  ; 
paddles  enclosed  in  internal  water-ways  lying  ' 
between  the  main  foundation  beams,  and  furnish- 
ing a saloon  space  300  feet  long,  60  wide,  and 
12  feet  high. 

Among  the  suggestions  for  the  applieation  of  ' 
science  to  purposes  of  domestic  service,  there 
are  a few  notable  objects.  Mr.  V\  ebber,  of 
Chelsea,  illustrates,  by  a drawing  (1,888),  a i 
plan  for  inserting  terra-cotta  tubes  into  chimney- 
flues,  so  that  while  the  smoke  and  hot-air  pass 
through  the  tubes,  vacant  air-spaces  around  them 
may  receive  cold  fresh  air  through  the  outer 
walls,  and  pass  it  in  when  heated  through  inner 
walls,  to  carry  its  acquired  warmth  to  the  in- 
terior of  rooms.  Messrs.  Rosser  and  Russell,  of 
Dorset-street,  have  a reversible  fire-grate  of 
very  good  construction,  in  which  coals  can  be 
placed  upon  a live  fire,  and  the  grate  be  then 
turned  over  for  the  fire  to  be  brought  to  the 
top,  so  that  the  fuel  may  be  burned  from  the 
top  downwards,  upon  Dr.  Arnott’s  principle,  for 
securing  slow  and  steady  combustion.  Mr. 
Looker,  of  Kingston,  has  constructed  fire-clay 
tiles  (1,850),  suited  to  ordinary  forms  of  grates, 
and  so  shaped  as  to  secure  freedom  of  surface 
combustion  and  ready  radiation  with  small  con- 
sumption of  fuel.  Mr.  Meaken,  of  Baker-steet, 
has  added  to  the  convenient  form  of  pulley- 
moved  window  sash,  exhibited  last  year,  a con- 
trivance for  readily  attaching  fresh  sash-lines 
(1,855).  A metal  casting  drops  into  a groove 
in  the  side  of  the  sash-frame,  and  is  fixed 
there  by  a pin,  which  can  be  drawn 
out  in  front  to  release  the  casting.  He  also  ex- 
hibits a very  good  kind  of  door-handle,  which 
spontaneously  adjusts  itself  to  right  working  ; 
position  in  the  act  of  fixing,  in  consequence  of  I 
conical  collars  attached  at  each  end  of  the  i 
spindle  being  carried  in  conical  sockets  or  rose 
plates. 

Mr.  Zimdars,  of  Red  Lion -square,  has  im- 
proved the  fixture  arrangements  of  his  pneumatic 
bells  exhibited  last  year  (1,893)  by  adding  a 
metal  socket,  which  is  to  be  permanently  fixed 
in  walls  for  the  reception  of  the  air-capsule  re- 
ceiving the  pressure  of  the  finger-knob,  so  that 
the  capsule  can  be  immediately  renewed  at  will.  [ 
He  has  also  some  improvements  for  dropping  the 
tell-tale,  where  air-tubes  from  different  chambers 
converge  upon  one  bell. 

Mr.  Harvey’s  bottle -washing  apparatus  (1,811) 
is  a series  of  iron  frames,  carrying  pairs  of  bottles 
meeting  each  other  neck  and  neck,  so  that  the 
bottles  can  be  shaken  round,  each  end  up  alter- 
nately, with  a charge  of  water  and  fragments  of 
calcareous  spar,  the  cleaning  charge  being  then 
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passed  from  an  upper  to  a lower  bottle  by  turning 
an  intervening  cock. 

Mr.  Read’s  twin  bottling  apparatus  (4,^69)  is 
a double-headed  tap,  by  which  the  stream  of 
beer  or  wine  issuing  from  a cask  can  be  shunted 
from  one  bottle  to  another  without  arresting  the 
stream  or  rendering  the  liquid  turbid  by  the 
shock  incident  to  frequent  opening  and  closing  of 
the  tap.  The  bisulphite  of  lime  spray  injector 
by  the  same  inventor  is  an  apparatus  for  injecting 
the  spray  of  a solution  of  bisulphite  of  lime  into 
an  empty  inverted  bottle,  and  allowing  all  but  the 
infinitesimal  portion  clinging  about  the  glass  to 
run  back.  The  bottle  then  retains  the  exact 
fixed  quantity  that  is  required  to  check  injurious 
fermentation  in  beer,  and  to  prevent  it  from 
becoming  turbid  or  tart.  As  small  a proportion 
as  the  two  hundred-thousandth  part  of  the  beer 
treated  by  the  preservative  is  sufficient  for  secu- 
ring the  desired  result.  Mr.  Maclean’s  smooth- 
ing irons  (4,85:^)  are  kept  hot  when  in  use  by  gas 
burners  delivering  the  flame  downwards  in  the 
interior  upon  the  ironing  plate.  Two  flexible 
tubes  supply  gas  and  air  to  the  interior  cavity 
of  each  iron.  Mr.  Sopwith’s  monocleid  cabinet 
(4,811)  has  all  its  closets  and  drawers  opened 
when  the  central  flap  is  unfastened  and  turned 
down ; curved  brass  bars  are  drawn  out  by  the  act 
from  catches  at  the  back  of  the  drawers.  One 
of  the  closets  holds  a series  of  keys  presumed  to 
belong  to  safes,  or  other  extraneous  depositaries, 
and  cannot  be  closed  unless  all  the  keys  are  in 
their  proper  places.  Mr.  Shirley’s  mechanical 
cot  (4,879)  is  an  infant’s  cot  swinging  upon  up- 
right rods,  one  of  which  is  kept  in  vibration  by 
an  india-rubber  crank  worked  by  a train  of  clock 
work.  Messrs.  Hammersley  and  Volk’s  “ Volta 
Foglia  ” (4,839)  is  a mechanical  contrivance  for 
turning  the  leaves  of  a music-book  by  spring 
power,  when  a knob  is  pressed  to  release  each 
successive  member  of  a train  of  brass  arms. 

Mr.  Chester,  of  Croydon,  exhibits  an  excellent 
gate -fastening  in  the  form  of  a bolt,  which 
is  thrown  in  upon  a spiral  spring,  as  its  end 
comes  upon  a sloping  striking  plate,  until  it 
reaches  the  centre,  when  it  is  shot  into  a slot, 
from  which  it  has  to  be  drawn  back  by  the  hand 
when  the  gate  is  to  be  opened.  Mr.  Hughes’ 
garden  roller  (4,846)  is  a small  inner  cylinder 
travelling  round  upon  circular  concave  ridges  in 
the  interior  of  the  large  external  roller.  The 
object  is  to  make  the  roller  more  easy  to  move. 
Mr.  Kieshug’s  railway  warmer  (4,849)  is  an  iron 
or  copper  case  for  the  carriage  floor,  carrying  in- 
side cakes  of  burning  charcoal,  and  supplied  with 
air  to  fan  and  sustain  the  combustion  by  tubes 
passing  through  the  carriage  floor.  Mr.  Grif- 
fith’s railway  lamp,  a form  mamrfactured  by 
Messrs.  Clement,  of  Birmingham,  and  at  the  pre- 
sent time  under  trial  on  the  Great  Western  line, 
is  a naphtha  lamp  with  brilliant  combustion  pro- 


duced by  a cone  of  glass  fitting  upon  the  dome  of 
the  burner,  and  by  a metal  upcast  chimney  above. 
An  annular  reflector  above  the  flame  throws  a 
bright  light  through  the  glass  cone.  Rosa’s  mining 
lamps  (4,871),  contributed  from  Liege,  have  a 
strong  glass  cylinder  continued  upwards  into  a 
round  sheath  of  safety  gauze.  An  internal 
chimney  hangs  over  the  flame,  and  a transverse 
diaphragm  of  safety  gauze  connects  the  top  of 
the  glass  with  the  internal  chimney.  The  air 
passes  in  outside  the  central  chimney,  through 
the  transverse  layer  of  metal  gauze,  and  escapes 
from  the  top  of  the  inner  chimney  through  the 
outer  gauze.  In  Mr.  Barton’s  filter  respirators 
(4,808)  air  is  to  be  breathed  through  a cylindrical 
mouth-piece  containing  flannel,  cotton -wool,  gly- 
cerine, and  charcoal  or  lime.  An  air-tight  con- 
tact between  the  mask  and  the  face  is  very  in- 
geniously made  by  india-rubber  tubes  filled  with 
water.  The  larger  form  of  apparatus  is  a bag 
for  pure  air,  to  be  carried  over  the  shoulders 
in  actually  irrespirable  atmospheres,  and  it 
carries  enough  air  for  from  20  to  30  minutes’ 
service.  Mr.  Bateson’s  vermin  asphyxiator 
(+,809)  is  an  iron  combustion  chamber,  in  which 
paper  saturated  with  sulphur  can  be  burned,  so 
that  the  fumes  may  be  distributed  into  any  closed 
spaces  by  the  revolutions  of  a fly-wheel  throwing 
a current  from  the  chamber  through  a flexible 
tube.  Mr.  Schucht’s  equileverage  key  (4,877) 
is  a key  for  pianoforte  or  organ,  in  which  the 
finger  produces  the  same  mechanical  effect  at 
all  parts  of  its  length.  A short  equal  armed 
lever,  lodged  out  of  sight  beneath,  receives  the 
impress  of  a pin  fixed  under  the  visible  key  at 
its  inner  end,  and  rises  at  the  other  end,  in  obe- 
dience to  the  impress,  to  strike  up  the  hammer, 
d'he  iron  channel  way  of  Messrs.  Mowleni 
and  Co.  (4,858),  shows  an  uninjured  segment 
of  iron  plate  that  has  been  laid  in  the  traffic 
of  the  Surrey  side  of  London  Bridge,  by  the 
side  of  granite  blocks  that  have  been  worn  and 
crushed  out  of  shape,  in  the  same  situation,  in 
half  the  time.  The  steel-blade  disc  and  fluted 
rollers  of  Messrs.  Baker  and  Sons,  of  Bristol 
(4,622)  show  the  most  essential  parts  of  the 
machinery  used  for  manfacturing  flour  by  the 
Bucholtz  system.  The  husk  is  scraped  away 
from  the  grain  by  the  rapid  rotation  of  discs, 
made  of  projecting  blades  of  thin  steel  packed 
alternately  with  layers  of  pasteboard,  and  the 
decorticated  grain  is  then  cut  into  “semolina 
grains,”  and  ground  into  fine  flour,  by  being 
passed  between  fluted  steel  rollers  revolving  at 
different  rates  of  speed.  The  flour  manu- 
factured by  the  process  is  absolutely  free  from 
a ferment  known  as  cerealine,  which  exerts  an 
injurious  influence  upon  bread ; and  the  profit 
realised  by  the  system  of  manufacture  is  much 
larger  than  by  the  old  millstone  method.  Mr. 
Dennis’s  sentinel  whistle  (4,825)  only  sounds 
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when  the  pressure  of  steam  ■ in  a boiler  is'  suffi- 
ciently strong  to  drive  up  a spiral  spring,  and 
open  an  outlet  for  the  steam  to  the  sounding 
disc.  Mr.  Chedge’s  pump  (4;8l7),  is  lined 
by  a smooth  casting  of  glass  to  allow  acid 
liquids  to  be  operated  upon  by  a piston 
of  hard  wood.  Messrs.  Brewer  and  Jansen’s 
continiious  treadle  motion  without  a crank  is 
given  by  two  long  arms,  worked  by  a treadle, 
pulling  round  two  drums  by  the  intervention  of 
straps.  The  arms  work  alternately,  wunding  up 
one  drum  as  the  other  is  unwound,  and  the  drum 
bites  upon  the  axis,  b}”^  an  internal  rachet,  only 
when  its  motion  is  in  one  direction.  Messrs. 
Kent’s  ironing  machine  is  an  elastic  horse- 
hair roller  moved  by  a hand-winch  against  a 
metallic  plate  kept  hot  by  a row  of  gas  burners 
beneath.  Lieut.  Col.  Clay’s  turning  tools 
(4,820)  are  massive  instruments  for  heavy  iron 
work,  kept  cool  when  under  strain  by  streams 
of  water  thrown  through  their  substance  from 
elastic  tubes,  and  delivered  close  up  to  their  cut- 
ting edges.  Mr.  Snowdon’s  screw-cutting  appa- 
ratus is  a compact  piece  of  machinery  that 
enables  bolts  and  screws  of  iron  or  brass  to  be 
fashioned  and  cut  under  a vertical  drill,  as  one  or 
other  kind  of  tool  is  brought  into  operation  by 
shifting  appropriate  levers.  Mr.  Sand’s  ordinary 
road  steam  carriage  (4,875)  travels  upon  broad 
roller’s  that  have  neither  spokes  nor  axles,  but 
carry  the  steam  piston  and  connecting  cog 
wheels  in  their  interior,  in  their  place.  The 
rollers  are  driven  round  by  the  cogged  wheels 
acting  upon  toothed  bands  fixed  upon  their  inner 
surface.  The  furnace  and  boiler  lie  between  the 
jrair  of  rollers.  The  idea  is  mainly  that  of  a huge 
steam-driven  chronometer  put  to  locomotive 
work  by  turning  the  outer  rim  of  its  own  case 
by  its  tram  of  wheels.  Mr.  Clay’s  drawing  of  a 
tramway  steam- carriage  (4,818)  suggests  the 
communication  of  the  motive  power  to  a broad 
india-rubber  shod  driving  wheel  in  front  through 
bevelled  gearing.  Mr.  Webster’s  railway 
switches  fix  the  switched  segments  by  thrusting 
stout  wmoden  plugs  between  the  iron  rails,  the 
plugs  being  inserted  and  drawn  by  the  same 
movement  that  works  the  switches.  Burn  and 
Son’s,  and  Mr.  P.  Williams’  railway  crossings  aim 
at  improving  the  contact  of  the  facings  of  rail- 
way points,  or  superseding  them  altogether  by 
making  the  metal  lines  continuous. 

Mr.  Ramsbottom’s  model  show^s  how  the 
Liverpool  Lime-street  Railway  Tunnel  is 
ventilated  by  a steam-driven  revolving  fly-wheel, 
exhausting  its  interior,  and  throwing  the  ex- 
hausted air  up  a cyclopeian  chimney-shaft. 
Mr.  F.  Claxton  Filder’s  rigid  suspension- 
bridge  has  at  each  side  suspension  chains  of 
two  rigid  built-up  rib-links,  pivoted  only  at 
the  centre  and  ends  of  the  bridge,  and  having 
the  top  flange  of  each  link  flat,  and  forming 


a tangent  to  the  parabolic  curve  of  the  lower 
flange  of  the  link  in  communication  with  it  at 
the  centre  of  the  structure.  The  model  of  Mr. 
Dank’s  revolving  puddling  furnace  (4,823) 
shows  the  arrangement  of  the  steam-driven 
revolving  puddling  chamber,  with  the  furnace 
closely  faced  to  it  at  one  side,  and  the  flue, 
outlets,  and  feeding  aperture  at  the  other.  The 
molten  iron  is  puddled  by  the  chamber  being 
revolved  eight  revolutions  in  a minute,  and  is 
then  withdrawn  in  lumps  to  be  subjected  to 
the  mechanical  action  of  a squeezer,  and  to  be 
left  by  it  fit  for  rolling  off  into  bar.  Colonel 
Sir’  Andrew  Clarke’s  model  of  the  Floating 
Bermuda  Dock  (4,818)  shows  how  the  dock  is 
lifted  with  its  incarcerated  load  by  pumping 
out  the  water  from  between  the  hollow  sides  of 
the  structure  through  the  influence  of  eight 
powerful  steam-engines.  Mr.  Anderson’s  range 
indicator  (4,804)  is  a handy  instrument,  con- 
trived for  ascertaining  the  distance  of  floating 
objects  at  sea  by  sighting  them  through  sights 
carried  by  an  horizontal  arm,  of  which  one  has 
a vertical  graduated  sliding-scale  read  off  by  a 
vernier,  to  express  the  distance  on  comparisoir 
with  a duly  prepared  table.  Lieut  -Col.  Maple - 
son’s  military  tent  (4,853)  is  a very  convenient 
form  of  canvas  pyramid,  upheld  by  a centi’e- 
pole  and  cross  rafters,  and  furnished  with  a door- 
canopy,  and  charming  little  Avindow  pouches. 
The  simple  mode  of  attaching  the  curtains  by 
lacing  coi’dage-points  through  rings,  is  Avorthy 
of  note.  Lieut.  Abney’s  papyrotype  illustrations 

(4.802)  are  pictures  rolled  off  by  a press  from 
paper  photographs  prepared  by  a process  which 
he  is  engaged  in  perfecting,  and  then  treated 
in  a special  Avay  with  greasy  ink.  “ The  death- 
Avarrant  of  Charles  I.”  shows  how  the  photo- 
graphic picture  may  be  transferred  to  stone  for 
the  press-printing,  if  this  method  of  proceeding 
is  preferred  to  printing  from  the  paper.  Mr. 
Wigzell’s  drawing-board  (4,890)  fixes  its  paper 
by  pressing  its  edges,  when  moist,  into  grooves, 
through  the  instrumentality  of  metal  rods  and 
button-like  clips.  Mr.  Russell’s  bi-centro- 
lineal  (4,874)  is  a kind  of  pentagraph  appa- 
ratus, enabling  perspective  lines  to  be  traced 
mechanically  upon  paper.  M.  Adolph  Retry 
shows  (4,864)  how  rudimentary  arithmetic  is 
taught  in  the  Government  schools  of  Be  gium, 
by  adding  vertical  rods  to  the  old  form  of 
abacus,  so  that  the  ascending  orders  of  numera- 
tion may  be  illustrated  to  the  eye  by  balls. 
Dr.  Gardner’s  perpetual  almanac  and  calendar 

(4.802)  is  a printed  card,  with  a central 
adjust! ble  slip,  in  which  the  fundamental  idea  is 
the  consideration  that  the  relation  of  the 
months  to  the  weeks  in  any  year  is  ruled  by 
the  day  of  the  week  upon  which  the  year 
begins.  Appropriate  tables  furnish  the  means 
of  adjusting  and  using  the  calendar.  The  little 
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red  hook  of  M.  Niethe,  of  Berlin  (4,b61)  explains 
the  system  on  which  the  correspondence 
of  cyphers  and  words  are  used  for  the 
purposes  of  telegraphy  by  the  Chancery 
of  the  German  Empire.  Captain  Hans 
Busk’s  model  of  the  planet  Mars  (4,814) 
presents  very  elegantly  at  a glance  the  dis- 
tribution of  land  and  w^ater  on  this  planet, 
in  a form  which  boldly  suggests  the  fact 
that  Mars  is  a world  with  some  dearth  of 
water,  a limited  allowance  of  air,  an  over- 
abundance of  dry  land,  and  clear  atmosphere 
It  will  be  observed  that  the  oceans  are  sinuous, 
and  form  sprawling  mediterranean  seas,  rather 
than  broad,  rounded  basins,  like  the  leading 
oceans  of  the  earth. 

There  are  only  three  foreign  exhibitors  in  the 
department  of  scientific  inventions  this  year. 
Two  Belgians  exhibit,  one  mining  lamps,  and 
the  other  school  apparatus.  One  German  ex- 
hibitor contributes  an  illustration  of  the  State 
cypher  code  for  telegraphs. 

At  the  time  of  the  preparation  of  this  report 
there  were  some  articles  named  in  Division  3, 
Class  14,  of  the  Official  Catalogue,  which  had 
not  yet  appeared  at  the  Exhibition. 


INTEENATIONAL  EXHIBITION  FOR  1874. 

The  following  are  the  regulations  for  exhibiting 
Manufactures,  with  the  Raw  Produce,  Machinery,  and 
Processes  employed: — 

Division  II. — Classes  8 to  13. — (M.^Nri'ACTURES.) 

[Rules  extracted  from  the  Directory). 

In  1874,  Division  II.,  of  the  Exhibition  will  consist  of 
the  following  Classes  : — 

Class  8 — Lace  (Hand  and  Machine  made). 

Class  9 — Civil  Engineering,  Architectural  and  Build- 
ing Contrivances  :■ — a.  Civil  Engineering,  Architectural 
and  Building  Contrivances,  b.  Sanitary  Apparatus  and 
Constructions,  c.  Cement  and  Plaster  Work,  &c. 

Class  10 — Heating  by  all  Methods  and  Kinds  of  Fuel. 

Class  11 — Leather,  including  Sadlery  and  Harness. — 
a.  Leather,  and  Manufactures  of  Leather,  h.  Sadlery, 
Harness,  &c. 

Class  12 — Bookbinding. 

Class  13 — Foreign  Wines,  in  the  Vaults  of  the  Rojml 
Albert  Hall. 

Under  Division  II.  (Manufactures)  will  be  exhibited 
selected  specimens  of  the  finished  manufacture,  as  well 
as  the  raw  material  of  the  fabiic  in  its  difi'erent  stages 
of  production,  and  the  machinery  and  processes  em- 
ployed in  its  manufacture. 

All  industrial  objects  submitted  for  exhibition  should 
be  limited  to  such  specimens  as  are  necessary  to  show 
the  manufacture  and  patterns  in  a satisfactory  manner. 
No  mere  duplicates  can  be  admitted ; the  same  design 
in  a fabric  may,  however,  be  shown  with  different  com- 
binations of  colours. 

With  the  view  of  increasing  the  educational  value  of 
the  Exhibition,  by  chronicling  the  progress  of  manufac- 
tures. Her  Majesty’s  Commissioners  will  reserve  certain 
spaces  in  the  industrial  Division  for  special  collections 
of  ancient  works. 

In  the  case  of  industrial  productions,  the  special 
reasons  (such  as  excellence,  novelty,  cheapness,  &c.)  why 
it  is  exhibited,  should  be  stated,  and,  whenever  possible, 
the  average  retail  price  at  which  it  can  be  bought. 
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Exhibitors  of  machinery  must  construct  all  necessary' 
foundations,  and  provide  their  own  driving-belts  and 
driving-pulleys,  which  are  to  be  in  halves,  and  bored  to 
the  proper  diameter  of  the  main  shafting,  as  notified  to- 
them  by  her  Majesty’s  Commissioners.  They  must  also 
supply  and  erect,  at  their  own  expense,  any  counter- 
shafting (including  the  necessary  foundations)  which 
they  may  consider  requisite  to  increase  or  reduce  the 
speed  to  suit  their  own  particular  machines. 

In  order  that  exhibitors  of  machinery  may  recoup  the 
cost  of  the  operations  illustrated,  they  will  he  permitted 
to  sell  to  visitors  such  results  of  the  operations  as  are 
actually  manufactured  within  the  Exhibition  building^, 
on  condition  of  the  payment  of  a moderate  royalty,  based 
upon  a head  money  payment  on  the  total  number  of 
visitors  to  the  Exhibition. 

The  following  information  should  be  supplied,  with  the 
form  of  preliminary  application  (No.  10),  by  proposing, 
exhibitors  of  machinery  (Form  No.  lOa)  : — a.  A plan  of 
each  machine,  showing  the  position  of  driven-pulleys, 
the  minimum  space  required  for  attendants,  and  indi- 
cating the  parts  of  the  machine  which  should  be  placed 
most  prominently  for  inspection  by  the  public.  An  ele- 
vation would  also  be  of  use,  if  it  could  be  supplied  with- 
out inconvenience,  b.  A plan  and  section  of  the  foun- 
dations required,  e.  The  weight  of  the  machine. 

The  amount  of  motive  power,  in  actual  horse-power, 
required  from  main  shafting,  e.  Should  water,  steam, 
or  gas  be  required,  all  necessary  information  as  to  the 
quantities  of  the  requisite  supplies,  which  must  be  paid 
for  by  the  exhibitor. 

Exhibitors  must  make  their  own  connections  for  gas, 
water,  and  steam.  They  must  also  provide  and  attach 
meters  of  sufficient  capacity  to  measure  the  quantities 
of  gas  or  water  which  they  consume,  and  for  w'hich  the}'' 
must  pay  monthly  to  her  Majesty’s  Commissioners,  at 
the  rates  actually  charged  at  the  time  by  the  Companies. 

The  latest  days  appointed  for  receiving  the  dili'erent 
classes  of  goods  are  as  follows : — Tuesday,  10th  February, 
Specimens  of  ancient  lace.  Monday,  17th,  Class  10. 
Heating  by  all  Methods.  Wednesday,  4th  March, 
Machinery  of  all  Classes.  Thursday,  5th,  Class  9.  Civil 
Engineering,  Architectural  and  Building  Contrivances. 
Friday,  6th,  Class  11,  Leather,  Saddlery,  and  Harness. 
Saturday,  7 th,  Class  12,  Bookbinding.  Tuesday, 
17th,  Class  8,  Machine-made  and  Modern  Lace. 
Foreign  Wines  (Class  13)  must  be  delivered  punctually 
on  the  days  which  will  be  announced  hereafter. 

Exhibitors  in  Class  9 who  may  wish  to  show  new 
methods  of  construction  in  actual  operation  during  the 
Exhibition,  will  (with  the  Committee’s  approval)  be 
allotted  space  in  the  West  Annexe,  wherein  to  build  or 
to  erect  their  plant,  &c.,  in  view  of  the  visitors  to  the 
Exhibition. 

Applications  to  submit  objects  proposed  for  Exhibi- 
tion to  the  official  Committees  of  Selection,  should  be 
made  on  the  Form  of  Preliminary  Application  (No.  10), 
which  can  be  obtained  at  the  Offices,  6,  Upper  Kensing- 
ton-gore,  London,  S.W.),  and  should  be  forwarded  to 
the  Secretary  before  the  1st  January,  1874. 


Division  III.- — Class  14.  — Recent  Scientifc  Inven- 
tions AND  Discoveries  of  all  Kinds. 

[Rules  extracted  from  the  Directory.) 

Division  III.,  Recent  Scientific  Inventions  and  [Dis- 
coveries, will  consist  of  objects  the  excellence  and 
novelty  of  which  are  considered  by  the  Committee  of 
Selection  to  he  so  great  as  to  render  it  undesirable  that 
their  introduction  to  the  public  should  be  delayed  until 
the  proper  year  for  the  exhibition  of  their  Classes  of 
Manufacture  in  Division  II. 

No  objects  will  be  admitted  into  Division  III.  which 
have  been  shown  in  previous  International  Exhibitions 
of  this  series,  unless  very  important  alterations  or  im- 
provements have  been  added  to  them  since  the  date  of 
their  previous  exhibition. 
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To  assist  the  Committee  of  Selection  in  judging  of 
the  qualifications  for  admission  of  any  invention  sub- 
mitted for  exhibition  in  Division  III.,  it  is  desirable  that 
the  Form  of  Preliminary  Application  (No.  10)  should 
be  accompanied  by  a statement  of  the  inventor’s  special 
claims  to  novelty  and  excellence,  and  (if  possible)  by  the 
written  opinion  of  some  scientific  gentleman  of  repute 
who  has  practically  examined  the  invention. 

The  Act  of  Parliament  for  the  Protection  of  In- 
ventions exhibited  at  the  Annual  International  Exhi- 
bitions is  entitled  “ The  Protection  of  Inventors’  Act, 
1870,”  33  & 34  Viet.,  cap.  27,  and  dated  14th  July, 
1870. 

The  latest  day  appointed  for  receiving  objects  in  this 
Division  is  Wednesday,  11th  March,  1874. 

Applications  to  submit  objects  proposed  for  exhibition 
to  the  official  Committees  of  Selection,  should  be  made 
on  the  Form  of  Preliminary  Application  (No.  10), 
which  can  be  obtained  at  the  offices,  6,  Upper  Kensing- 
ton-gore,  London,  S.W.,  and  should  be  forwarded  to  the 
Secretary  before  the  1st  of  January,  1874. 


The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  August  2nd,  was  as 
follows : — Season  tickets,  722  ; on  payment,  18,883  ; 
total,  19,605. 


EXHIBITIONS. 


The  Principality  of  Monaco  at  the  Vienna  Exhibi- 
tion.— -Although  the  smallest  of  European  monarchies, 
the  principality  of  Monaco  is  better  represented  at 
the  Vienna  Exhibition  than  many  a larger  country. 
A building  in  the  Pompeian  style  occupies  the  centre 
of  a garden  tastefully  laid  out,  and  planted  with  spe- 
cimens of  the  Flora  of  Monaco.  Amongst  a fine  collec- 
tion of  flowers  the  irises  and  Japanese  lilies,  now  in  full 
bloom,  deserve  especial  praise.  The  pepper-tree,  with  its 
graceful  foliage,  the  aloes,  the  cypress,  the  olive,  orange, 
lemons,  and  a number  of  odoriferous  plants,  give  the 
garden  quite  a tropical  character.  Foremost  amongst 
the  industries  of  Monaco  is  the  manufacture  of  per- 
fumery ; and  the  specimens  from  the  laboratory  of  Monte 
Carlo  are  especially  worthy  of  mention.  The  “Eau 
de  Cologne  ” manufactured  at  this  establishment  is  in 
every  respect  equal  in  quality  to  that  distilled  in  the 
city  from  which  it  takes  its  name.  Oallia,  a liqueur 
which  is  reported  to  possess  rare  hygienic  qualities,  is  also 
a specialite  of  this  place,  and  is  said  to  have  been  used  in 
the  hospitals  during  the  late  Franco-German  war  in 
preference  to  any  other  tonic  remedy.  A fine  collection 
of  pottery  is  also  exhibited,  and  is  remarkable  for  the 
delicacy  of  form  and  richness  of  colour.  The  specimens 
of  cabinet  work  are  excellent,  and  made  from  native 
wood,  such  as  olive,  C}'press,  &o.  Amongst  the  other  pro- 
ductions of  this  country  exhibited  are  olive  oil,  wine,  &c. 


The  movement  of  passengers  in  steamers  through 
the  Suez  Canal  appears  to  be  steadily  increasing.  In  1872, 
the  number  of  persona  who  went  through  the  canal  in  this 
manner  was  67,640  ; in  1871,  the  corresponding  total  was  only 
48,421  ; and  in  1870,  26,758. 

Among  the  novel  manufactures  lately  introduced 
into  Japan  are  those  of  paper  hats,  to  imitate  felt  ones,  and 
paper  “ slates  ” for  schoolboys. 

The  yearly  j)roduction  of  maple  sugar  in  the 

United  States,  its  territories,  and  the  Briti.sh  possessions, 
may  be  fairly  considered  as  amounting  to  60,000,000  pounds, 
with  molasses  to  the  amount  of  50,000,000  gallons. 

It  is  stated  that  the  South-Eastern  Railway 
Ci>mpany  are  willing  to  use  peat  instead  of  coal  in  their 
engines  if  they  were  able  to  obtain  it  at  8s.  per  ton,  ex- 
clusive of  carriage  from  the  bog. 


SOME  NOTES  ON  THE  RHEEA  FIBRE. 

By  F.  L.  Simmonds. 

Considering  that  the  Society  of  Arts  awarded  its 
Silver  Medal  nearly  60  years  ago  to  Captain  Cotton,  a 
director  of  the  East  India  Company,  for  the  introduction 
of  this  nettle  fibre,  the  slow  progress  it  has  made  in 
commerce  is  somewhat  strange.  The  Government 
and  officials  of  India,  the  authorities  and  botanists  of 
many  of  our  Colonies,  and  various  foreign  Governments, 
have  done  much  to  diffuse  information  and  stimulate 
inquiry.  The  recent  public  notice  from  the  India-office, 
that  they  are  prepared  to  supply  green  stems  of  the 
plant  for  those  who  desire  to  experiment  upon  them, 
affords  a fitting  opportunity  for  publishing  a few  col- 
lected notes  on  the  plant. 

In  1854,  the  late  Dr.  Forbes  Eoyle  prepared  a valuable 
circular  on  the  Eheea fibres  of  Assam,  which  was  printed 
and  extensively  circulated  by  the  Governor-General  of 
India.  In  1860,  in  his  elaborate  paper  brought  before 
the  Society  of  Arts  “ On  the  chief  fibre-yielding  plants 
of  India,”  {Journal,  Vol.  vii.,  p.  48),  Dr.  J.  Forbes 
Watson  also  drew  attention  to  the  Rheeas,  observing 
that  the  fibres  of  Urtica  nivea  and  other  plants  of  the 
nettle  species  will  occupy  a place  second  only  to  that 
of  flax. 

Although  it  has  been  a long  time  taking  its  place  in 
commerce,  owing  to  the  mechanical  difficulties  which 
have  hitherto  stood  in  the  way  of  the  preparation  of  the 
fibre  on  an  extensive  scale,  there  can  he  little  doubt  that 
the  Eheea  nettle  fibre,  which  has  passed  popularly  here 
under  the  misnomer  of  China  grass,  will  ere  long  become 
of  great  importance  and  of  widely-extended  production. 
Like  jute  fibre  and  alpaca  wool,  there  is  a gr^at  opening 
for  it,  and  the  India  Board  are  doing  their  best  to  stimu- 
late inventive  experiments  as  to  the  best  and  cheapest 
mode  of  stripping  the  fibre  cheaply  on  an  extensive 
scale.  A great  deal  of  scattered  information  has  been 
published  of  late  years  about  these  plants,  hut  chiefly  on 
the  Continent,*  and  as  the  Society  of  Arts  has  long 
been  zealous  and  energetic  in  this  direction,  and  has 
afforded  many  opportunities  for  the  discussion  of  the 
subject  of  fibrous  materials,  it  may  be  desirable  to  call 
attention  to  what  has  been  written  and  published,  and 
concentrate  some  of  the  scattered  information  for  the 
benefit  of  those  who  are  interested  in  the  matter  at  home 
and  in  our  colonies. 

When  we  consider  that  it  is  nearly  a quarter  of  a cen- 
tury ago  that  attention  was  prominently  drawn,  by 
fabrics  and  specimens,  to  the  beauty  and  value  of  these 
nettle  fibres,  at  the  first  International  Exhibition  in 
London  in  1851,  it  is  somewhat  strange  that  so  little 
comparative  progress  has  yet  been  made  in  this  direction. 
I drew  public  attention  to  this  China  grass,  in  a long 
article  soon  after  in  the  Merchants'  Magazine,  and  have 
subsequently  written  on  it  frequently  in  the  Technologist, 
and  other  publications  of  my  own. 

Although  there  are  various  species  of  nettle  which 
seem  to  yield  in  the  East  strong  and  useful  fibres,  yet 
that  most  generally  employed  and  widely  distributed  is 
apparently  the  JBochmeria  nivea,  which  appears  to  be 
known  asrheea  in  Assam,  pan  in  Burmah,  ramie  in  Mal- 


» I may  enumerate  the  following  works  and  papers  for  reference  : 
La  Ramie,  ou  Ortie  Blanche  sans  dards,  &c.  Par  Theophile 
Moerman.  112  pp.  Gand : 1871. 

Description  et  culture  de  I'Ortie  de  la  Chine,  precedces  d’une 
notice  sur  les  iiiverses  plantes  qui  portent  ce  nom,  leurs  usages  et 
leur  introduction  en  Europe.  Par  Ramon  de  la  Sagra.  64  pp. 
Paris.  1870. 

Du  Traiteraent  Industriel  des  plantes  filamenteuses.  Par  J. 
Masse.  84  pp.  Paris.  1864. 

Nomenclature  Usuellc  de  550  Fibres  Textiles,  leur  provenance, 
leurs  I ges,  &c.  Par  Professor  Bernardin.  pp  80.  Gan  1872. 

Tlie  Fibrous  Plants  of  India.  By  Dr.  Forbes  Hoyle,  pp.  344 
374.  London  : 1865. 

Culture  et  Emploi  de  I’Ortie  de  la  Cliine.  Par  Paul  Madinier. 
16  pp.  Journal  de  I’Agriculture  des  Pays  Chauds.  Paris;  Nov., 
1865. 
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ayah  and  Java,  calooe  in  Sumatra  and  China,  and  Chu- 
ma  in  China. 

Messrs.  Decaisne  and  Lemaout  consider  B.  nivea  and 
B.  tenacissima  as  two  distinct  species,  while  Dr.  Koyle, 
Weldell,  and  others  class  them  as  the  same,  the  B.  nivea 
of  Hooker  and  Arnot.  Dr.  Blume  is  inclined  to  think 
that  B.  tenacissima  is  obtained  in  the  islands  of  Sunda,  by 
the  culture  of  B.  nivea. 

Possibly  the  transplanting  to  the  mountains  may  pro- 
duce a more  robust  plant,  which  loses  the  white  colour 
of  its  leaves,  even  as  in  China,  where  they  have  a dis- 
tinct mountain  variety,  and  a variety  grown  in  the  plains. 
If  Science,  following  the  example  of  Weddell  in  his  Mono- 
graph of  the  Urticas,  should  assign  to  one  single  species 
the  name  of  Boehmeria  nivea,  uiilis,  candicans,  tenacissima, 
&c.,*  it  would  be  better  to  adopt,  as  a specific  name  utiiis, 
or  textilis,  which  better  expresses  their  economic  value 
and  superior  textile  importance. 

In  the  province  of  Su-chuen,  in  China,  a large  com- 
merce is  carried  on  in  this  China  grass  cloth,  known  as 
hia-pou,  or  summer  cloth,  which  is  made  from  several 
varieties  of  ma,  or  fibre,  but  chiefly  from  that  of  Urtica 
nivea,  tohou-ma.  The  fibre  of  this  plant,  which  grows 
in  moist  soils,  furnishes  a pearly  white  thread,  of  great 
strength.  It  is  used  to  make  light  tissues,  bed  curtains, 
mosquito  nets,  pocket  handkerchiefs,  sacks  for  grains, 
and  cordage. 

The  northern  limit  of  the  plant  appears  to  be  about 
36°  in  Corea  and  Japan,  its  southern  limit  between  9° 
and  10°  S.  lat.  in  the  Moluccas. 

In  Japan  (the  ma-wo  of  Siebold)  it  is  found  in  the 
southern  part,  but  is  not  common,  nor  does  it  form  a 
regular  article  of  culture ; for  it  does  not  seem  to  be  men- 
tioned by  recent  travellers.  Kaempfer,  Thunberg,  and 
Siebold  mention  its  use,  but  principally  for  cordage. 

In  the  Corea,  where  the  climate  is  less  extreme  than 
in  the  Chinese  continent  at  the  same  latitude,  the  plant 
is  grown  .an  1 utilised,  as  in  China,  for  fabrics,  under  the 
name  of  mao-chi-pei  (Siebold,  tom.  v..  p.  31.)  In 
China  it  does  not  extend  beyond  Iloang-llo,  for  in  the 
provinces  of  Chan-Toung  and  Tchi-Li,  the  textile  plant 
most  grown  is  Corchonis  capsidaris,  the  jute  of  Bengal, 
or  a variety.  The  nettle  (tchou-ma)  is  found  growing 
spontaneously  in  the  island  of  Chusan,  according  to 
Fortune,  Mucgowan,  and  N.  Rondot ; at  Ningpo.  and  at 
Hankin,  according  to  Lelancher,  but  apparently  the 
species  named  by  botanists  utiiis. 

It  is  also  cultivated,  but  chiefly  in  the  pi’ovinces  of  the 
interior  of  the  empire  as  houpe,  according  to  Blakiston, 
on  the  borders  of  the  Yang-Tse-kiang  ; in  Su-chuen, 
where  Father  Bertrand  enumerates  two  varieties  under 
the  names  yuen-ma,  and  chau-ma,  or  hemp  of  the 
plains  and  the  mountains ; in  Koue-Tcheou  (Fortune 
and  Perry) ; in  Yunnan,  where,  according  to  M.  Chau- 
veau,  it  is  known  by  the  generic  name  of  yuen-ma, 
hut  comprises  two  varieties,  the  black,  or  tsing-py-ma, 
and  the  white,  or  houang-py-ma,  and  here  the  produc- 
tion of  the  phint  is  extensive.  The  yarn  and  thread 


® Bamium  majus. — Rumphius,  Iln'b.  Amboin.  ( 1750),  v.  n.  2U, 
fig.  79.  •.hi. 

Urtica  nivea.— hvmsii,  Ilortns  Cliffortianus  (1737 ),  p.  441;  Jac- 
quin  Hortus  Vindobonensis  ( 1770),  fig  16G  ; Loureiro,  Flor.  Cochin 
Ch.  (1793),  ii.  683  ; Thunberg,  Flor,  .Japon  ( 1781),  p.  71,  fig  33;  F.  L, 
Giiiie  G Xuarez,  osservaz.  fitolog.  (1789),p.  50,  fig.  7;  Ulanoo  Flora 
di  Pilipinas  (1837),  p.  697. 

Proens  Gaudichaud,  Voy.  de  TUranie,  part  Bot.  (1826),  p. 

Urticaienacissima  —Roxburgh,  Flor.  Indica  (1832), iii.  590;  Wight, 
Icon,  plant,  India  (1840-42),  ii.  p.  688;  Blume,  Museum  Botan. 
(1851-52),  iii.  p.  210,  fig.  56. 

Urtica  candicans  —Blume,  Bijdr.  tot.  de  Flor  v.  Nederl.  Indie. 
(1825-26),  p.  503.  Boehmeria  cawdlcnw.'!  — Hasskarl,  Cat.  Bot.  p 
79. 


Urtica  ( Boehmeria)  Blume,  de  Indisclie  hij.  (Leyden,  1853) 

No,  4,  p.  163. 

Boehmeria  nivea. — Hooker  et  Arnott,  Bot.  voy.  Beechey,  214  ; 
Hooker’s  Journal  of  Botany  (1861),  iii  p.  317  ; Werldell,  Monog  des 
Urticees  (ls56),  p.  381,  pi.  11,  fig  10-17;  Miquei,  Plantse  Junghuh- 
nianae  (1851),  p.  33;  Miquei,  Flor.  Indiae  Batavoe  (1858),  i.,  2nd]p..rt, 
p.  252-254;  suppl.  primum. ; Prod.  Floral  Sumatranse  (1861),  p. 
170. 


obtained  here  supply  the  chief  towns  of  the  littoral, 
where  it  is  not  grown.  The  manufacture  of  the  grass 
cloth  fabrics  is  a special  industry,  in  which  the  Chinese 
excel,  and  the  products  attract  the  admiration  of  all 
foreigners. 

In  Cochin  China  this  nettle  is  found  represented  by 
two  plants,  which  Loureiro  and  G.  Aubaret  in  their 
works  distinguish  under  different  names  ; the  former 
calls  them  cay-gai  and  pa-ma,  and  the  latter  che-ma  and 
hac-ma.  It  grows  wild,  and  has  not  yet  been  subjected 
to  culture,  and  is  only  used  for  fishing  nets. 

Dr.  Oxley  states  the  plant  to  be  indigenous  to  Singa- 
pore, and  Finlayson  that  it  is  cultivated  in  Penang. 
Colonel  Burney  obtained  specimens  in  1836  in  thefehan 
provinces  of  Burmah. 

In  the  Chinese  province  of  Yunnan,  to  the  west  of 
the  Indo-Chinese  mountains,  we  find  it  in  Assam, 
under  the  name  of  rheea,  and  in  Northern  Bengal,  in 
the  provinces  of  Dinajhpoor  and  Bunghpoor,  under 
the  local  name  of  kunkhoora.  It  is  cultivated  there  in 
gardens,  ami  furnishes  the  thread  with  which  the  fisher- 
men make  their  nets  and  cordage  to  moor  their  boats. 
(Buchanan’s  papers,  II.,  p.  845.)  In  the  Eastern  Archi- 
pelago the  plant  is  widely  spread,  and  there  appear  to 
be  several  variefles.  The  fibre  is  generally  known 
under  the  Malay  name  of  the  plant,  ramie.  It  is  only 
used  for  making  rope  and  fishing-nets.  At  Java  it  is 
cultivated  on  a small  scide,  butit  is  only  in  Sumatra  that 
it  is  extensively  grown  on  the  borders  of  the  large  rivers, 

I he  native  name  is  caloee,  according  to  Marsden,  and 
kloni  or  goni,  according  to  Miquei.  The  fibre  obtained 
is  sent  to  Batavia,  made  up  into  bundles  of  twine,  from 
which  the  Javanese  make  their  nets.  It  is  also  found 
in  the  Moluccas,  passing  under  the  name  of  inau  at 
Amboyna  ; and  in  Celebes,  called  gamki ; at  Macassar, 
in  the  Philippines,  where,  according  to  Father  Blanco,  it 
is  common  in  the  northern  part  of  Luzon  and  the 
Batan  islands,  Gaudiohand  found  it  under  the  name  of 
sidjiafi,  at  Guam.  (Journal  de  1’ Agriculture  des  Pays 
Chauds,  1867.  p.  201.)  When  we  perceive  how  wide- 
spread is  this  useful  plant,  it  is  evident  that  large  sup- 
plies of  the  fibre  could  be  obtained  with  the  aid  of  a 
suitable  machine. 

The  plant  is  properly  speaking  a frutescent  or  suffruti- 
cose  shrub — that  is,  the  stem  at  first  is  soft  or  herbaceous 
and  afterwards  becomes  woody,  or  half-woody,  half-her- 
baceous. The  natural  habit  of  the  plant  is  to  throw  up  a 
number  of  strong  shoots  annually  from  the  root,  of  8 or 
10  feet  in  height,  producing  a number  of  racemes,  or 
bunches  of  flower  and  seeds,  not  unlike  the  black  or  red 
currant.  When  these  shoots  are  more  than  one  year 
old,  and  the  bark  or  cuticle  of  a dark  colour,  they  are 
then  too  old,  and  unfit  for  producing  good  fibre.  The 
fibre  has  arrived  at  full  perfection  as  soon  as  the 
stem  is  observed  to  turn  dark  or  brown  spotted  about  6 
or  8 inches  next  to  the  root.  At  this  stage  of  growth 
the  bark  is  readily  stripped  from  the  stem  and  cleaned, 
or  if  dried  with  the  cuticle  on  it,  could  be  sent  to  be  pro- 
perly cleaned  by  efficient  machinery. 

Its  magnificent  length  and  strength,  exceeding,  with 
few  exceptions,  every  other  fibre,  together  with  its  pecu- 
liar beauties  and  qualities,  adapt  it  for  far  more  valuable 
employment  than  was  once  suggested,  to  enter  into  com- 
petition with  coarse-stapled  cottons,  or  at  least  to  scarcely 
fill  a place  capable  of  being  filled  by  fibres  of  half  the 
cost.  Towards  its  preparation  for  those  more  suitable 
and  valuable  uses,  many  attempts  have  been  made  with 
mediocre  success.  It  appears  generally  to  have  baffled 
all  efforts,  either  to  completely  separate  it  into  its  cells, 
or  to  retain  in  these  the  length  and  strength  which  they 
naturally  possess. 

Some  five  or  six  years  ago,  Messrs.  Mallart  and  Bon- 
neau,  of  Lille,  operated  upon  this  fibre,  by  cutting  it  into 
lengths  of  about  two  inches,  and  treating  it  with  oil  and 
alkalies,  to  work  up  as  a cotton  substitute.  The  cells  of 
the  fibre  are  from  3 to  18  inches  long,  and  bear  a striking 
similarity,  when  not  too  closely  viewed,  to  some  long- 
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stapled  hairs  and  wool;  about  equal  to  medium  and 
fine  mohair. 

M.  de  la  Blanchere,  jun.,  in  the  7th  volume  of  the 
“ Bulletin  of  the  Society  of  Acclimatisation,”  Paris, 
shows  by  quotations  from  Virgil’s  “Georgies,”  and  other 
authors,  that  the  native  country  of  this  nettle  is  Laos, 
and  that  this  must  be  the  silky  substance  spoken  of, 
which  was  thence  carried  thiough  Thibet  to  China. 

The  late  M.  Eamon  de  la  Sagra,  in  a communication 
to  the  Paris  Acclimatisation  Society,  in  1869,  drew 
attention  to  the  fine  plants  which  were  growing  in  the 
Bois  du  Var,  Nice,  and  various  other  localities  of  the 
country,  raised  from  seeds  distributed  by  the  Society, 
from  which  three  cuttings  a year  could  be  obtained 
He  pointed  out  Corsica  as  well  fitted  for  its  culture  and 
preparation,  as  there  M.  Dupre  had  chemical  works  and 
machines  ready  for  its  preparation.  This  new  and  im- 
portant industry,  it  was  stated,  was  specially  suited  for 
France,  which  imported  annually  64  millions  of  pounds 
of  textile  materials,  far  less  valuable  than  this  nettle 
fibre. 

For  fineness,  colour,  strength,  and  easy  production, 
the  fibre  cannot  be  surpassed.  In  tropical  cultivation 
this  plant  has  a wider  range  than  any  other,  and  has 
been  even  successfully  grown  in  the  temperate  regions  of 
Europe  and  America.  In  Jamaica,  attention  has  been 
given  to  its  propagation  now  for  several  years,  and  the 
plant  bids  fair  to  vie  with  the  rankest  weeds,  for  it  will 
bear  cutting  down  several  times  in  the  year.  This  luxu- 
riance of  growth,  combined  with  its  easy  reproduction,  the 
colour  and  strength  of  its  fibre,  and  its  very  high  price, 
are  advantages  seldom  to  be  met  with. 

Thanks  to  the  efforts  of  Father  Voisin,  who  was  the 
first  to  promulgate  the  idea  of  acclimatising  the  plant  in 
Europe,  and  to  the  communications  of  MM.  Guillemin, 
Cbauveau,  Stanislas  Julien,  Dabry,  Father  Bertrand, 
and  other  members  of  the  Paris  Society  of  Acclimatisa- 
tion, the  plant  has  succeeded  perfectly  well  in  France, 
and  may  now  be  considered  naturalised. 

Its  importance  led  the  Society  to  offer  a prize  of  £20 
for  the  industrial  use  of  its  fibres,  and  those  occupying 
themselves  with  this  question  have  only  to  imitate  the 
Chinese,  who  obtain  from  it  tissues  as  fine  as  cambric. 

The  Colonial  botanist  who  reports  on  the  experimental 
eultiire  at  Jamaica,  states  that  the  weight  of  the  unpre- 
pared dry  fibre,  taken  from  a measured  portion,  was  at 
the  rate  of  300  pounds  per  acre  at  each  cutting,  of  which 
five  are  yielded  annually  there,  making  thus  an  aggre- 
gate of  about  three-quarters  of  a ton  per  acre  per  annum, 
or  about  10  cwt.  of  prepared  fibre  per  acre. 

This  plant,  he  observes,  as  in  other  countries,  will 
be  found  to  thrive  best  where  there  is  considerable 
moisture,  either  in  soil  or  climate,  and  particularly  at  the 
foot  of  hills,  and  in  ravines  and  gullies,  where  showers 
are  frequent  and  the  land  well  drained.  In  more  dry 
localities,  manure  w’ell  decomposed  must  be  resorted  to, 
to  secure  rapid  and  perpetual  growth.  When  cultivated 
in  a field  of  any  extent,  I would  recommend  the  plnnte 
to  bo  planted  in  rows  of  4 feet  apart,  and  18  inches  or  2 
feet  in  the  row.  This  would  be  found  a distance  suffi- 
cient for  the  development  of  the  plant  and  production  of 
good  fibre.  The  second  year  the  plants  would  cover  the 
surface  and  keep  down  the  weeds.  The  quantity  of 
fibre  per  acre  produced  in  the  East  is  stated  to  be  12 
maunds,  or  984  lbs.,  and  this,  too,  it  must  be  borne  in 
mind,  without  the  application  of  science  in  tilling  the 
ground.  Indeed,  the  plant  seems  to  grow  so  freely  as 
to  be  within  the  scope  of  any  one’s  ability  to  grow  it 
to  perfection. 

Although  the  fibre  of  this  plant  is  the  strongest  and 
most  valuable  known,  from  the  peculiar  growing 
character  of  the  stem,  it  has  hitherto  been  found  im- 
possible to  separate  it  from  the  skin  in  the  same  manner 
as  flax,  hemp,  and  jute,  &c.,  by  water-retting.  It  is 
therefore  necessary  that  the  outer  bark  of  the  stem 
while  in  a green  state  should  be  scraped  away  from  the 
underlying  fibre.  By  this  means  its  great  strength. 


silky  lustre,  and  whiteness  are  preserved.  Chemical 
steeping  injures  the  strength  and  brilliancy  of  the  fibre. 

The  Indian  Government  have  been  very  energetic 
in  endeavouring  to  stimulate  mechanical  enterprise  and 
invention  in  this  direction.  A few  years  ago  they 
offered  a reward  of  £5,000  for  a machine  which  would 
clean  the  stems  at  a cost  of  £15  per  ton,  so  as  to  enable 
the  prepared  fibre  to  be  sold  in  the  European  market 
at  £50  per  ton.  Some  machines  were  submitted,  but 
there  is  still  much  to  be  done  to  render  them  extensively 
and  practically  useful.  One  of  the  most  promising  tried 
appeared  to  be  that  of  Messrs.  D.  and  J.  Greig,  Edin- 
burgh. Its  principle  may  be  thus  explained; — A 
quantity  of  the  stems  are  laid  on  an  endless  travelling 
web,  or  feed-table,  by  which  they  enter  the  machine  be- 
tween a series  of  fluted  iron  rollers,  which  break  the 
inside  cores  in  short  pieces  and  flatten  the  green  skin, 
where  the  fibre  lies  underneath  an  outer  coating  of 
tenacious  mucilaginous  vegetable  substance.  In  order 
to  clean  the  stems  by  mechanical  process,  they  must  be 
scraped  by  knives  having  a rapid  circular  motion,  and 
while  being  scraped  the  skins  must  be  firmly  held.  In 
consequence  of  the  scrapers  rotating,  and  the  rollers 
which  hold  them  being  circular,  there  must  be  a portion 
of  the  length  of  the  stems  left  untouched,  representing 
the  distance  between  the  centres  of  the  scraping  cylin- 
ders and  the  centres  of  the  gripping  rollers.  Herein 
consists  the  novelty  of  this  invention.  The  small  ends 
as  they  pass  down  are  cleaned,  and  immediately  drawn 
by  a simple  contrivance  between  a pair  of  elastic  catch- 
rollers,  whence  they  are  thrown  out  on  the  delivery 
web.  The  moment  the  crushing-rollers  let  go  the  last 
portion  or  thick  ends  of  the  stalks  (seven  inches  of 
which  are  still  to  scrape),  the  latter  are  thrown  down  (by 
the  momentum  given  to  them  by  the  upper  scraping 
cylinders  and  by  their  own  weight)  between  another 
pair  of  scraping  cylinders,  which  complete  the  cleaning 
of  the  whole  length  of  the  stalks,  and  this  is  done  while 
the  fibre  is  still  held  firm  and  travelling  out  of  the  ma- 
chine by  the  delivery  web. 

Mr.  Fortune,  in  his  “ Three  Years’  Wanderings  in 
China,”  observes  that,  “ There  is  a species  of  Urtica 
(nettle),  both  wild  and  cultivated,  which  grows  about 
three  or  four  feet  in  height,  and  produces  a strong  fibre 
in  the  bark,  which  is  prepared  by  the  natives,  and  sold 
for  the  purpose  of  making  ropes  or  cables.”  But  this 
allusion  by  Mr.  Fortune  to  a fibre  prepared  from  a spe- 
cies of  the  nettle  tribe  is  interesting  in  another  point  of 
view,  because  it  assists  in  confirming  an  opinion  ex- 
pressed hv  Dr.  Roxburgh  more  than  40  years  previous,  and 
which  opinion  was  based  on  information  received  from 
a friend,  a jx^sident  in  Canton,  that  the  grass  cloth  of 
China  is  made  from  the  same  plant  that  yields  the  fibre 
called  calooe  by  Marsden,  in  his  “ History  of  Sumatra.” 
Now  this  calooe  is  also  made  from  a shrubby  species  of 
nettle,  to  which  Dr.  Roxburgh  has  given  the  specific 
name  of  lenadssima,  because  of  the  great  strength  of  its 
fibre,  the  strongest  indeed,  with  one  exception,  of  all 
the  vegetable  fibres  (European  hemp  included),  which  he 
subjected  to  experiment.  And  while  he  thus  bears  wit- 
ness to  the  strength  of  the  fibre,  he  speaks  also  most 
favourably  of  its  beauty,  softness,  and  fineness.  He 
found,  however,  some  difficulty  in  preparing  it,  and  was 
obliged  to  adopt  a different  process  to  that  recommended 
by  Marsden.  The  plant  was  first  introduced  into  the 
Botanic  Garden  at  Calcutta  bj'  Mr.  Ewer,  the  Go- 
vernor of  Bcncoolen,  of  which  place  it  is  also  a native  ; 
it  is  likewise  found  in  all  parts  of  the  Malayan  Archi- 
pelago. So  readily  does  the  plant  grow  there  that  Dr. 
Roxburgh  was  enabled  in  one  year  to  rear  above  1,000 
from  the  four  received  from  Dr.  Ewer.  He  says  it  is  as 
readily  cultivated  as  the  willow  from  cuttings,  throwing 
up  numerous  shoiJs  as  they  are  cut  down  for  the  fibres 
of  their  bark,  which  may  be  done  three  or  four  (rarely 
five)  times  every  year,  if  the  soil  is  good,  and  care 
taken  of  the  plants.  Dr.  Roxburgh  obtained  a further 
1 supply  of  these  plants  from  a friend  at  Pinang,  where  it 
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is  known  by  the  name  of  ramie.  The  Malays,  he  ob- 
serves, use  the  bark  for  sewing  thread  and  twine,  and 
for  making  fishing  nets,  “ but  the  quantity  is  so  small 
that  they  require  for  these  purposes,  that  they  have  not 
had  recourse  to  any  particular  mode  of  stripping  or 
cleansing  it ; they  merely  steep  the  shoots  in  water  for 
10  or  12  days,  and  then  pull  off  the  bark  and  dry  it  in 
the  sun.  I have  heard  that  the  thread  is  injured  by  salt 
water,  but  I do  not  think  that  the  account  I have  had  of 
the  circumstance  is  to  be  depended  on,  and  certainly, 
from  the  nature  of  the  plant,  the  facility  with  which  it 
appears  it  may  be  cultivated  to  any  extent,  the  great 
strength  of  the  fibre,  and  the  threatened  scarcity  of  ropes 
for  the  use  of  the  navy,  it  is  worth  while  making  ex- 
periments on  it.”  Colonel  Low,  in  his  ‘‘ Dissertation  on 
Pinang  and  Province  Wellesley,”  published  30  years 
after  the  above  remarks  were  penned,  alludes  to  the  same 
plant,  and  by  the  same  name  (ra-me  ra-me),  as  yielding 
a sort  of  hemp,  and  used  for  the  same  purposes ; and  he 
observes  that  it  might  be  easily  manufactured  into  the 
linen  which  in  China  is  called  grass  cloth.  “ The 
Chinese  here  (he  adds)  call  the  plant  cho,  and  allege 
that  it  is  the  same  as  that  which  grows  in  China,  where 
it  is  used  for  making  the  cloth  just  mentioned.” 

Mr.  Crawfurd,  in  his  “ History  of  the  Indian  Archi- 
pelago,” speaks  of  the  same  plant: — “The  Ramie 
majus,  Ruinphius)  is  a species  of  Urtioa,  or  nettle, 
growing  to  the  height  of  five  or  six  feet.  This  plant  is 
everywhere  an  object  of  culture,  for  from  the  bark  of 
the  stem  is  obtained  the  material  of  an  excellent  cordage, 
used  by  the  Indian  Islanders  for  almost  everj’  purpose 
for  which  we  use  hemp,  but  particularly  for  the  manu- 
facture of  fishing-nets.  It  is  very  generally  recognised 
by  one  name  (Ramie)  throughout  the  Archipelago.” — 
(Vol.  i.,  p.  442.) 

The  same  description  of  nettle  is  indigenous  to  the 
Philippines,  as  we  learn  from  a work  in  the  Spanish 
language,  compiled  by  Father  Manuel  Blanco,  and  pub- 
lished at  Manilla,  under  the  title  of  “ Flora  do  Filipinas.” 

As  the  writer  likewise  alludes  to  the  circumstance  of 
the  plant  being  supposed  to  be  the  same  that  yields  the 
grass-cloth  of  China,  I think  it  as  well  to  give  the  fol- 
lowing translation  from  his  work  : — 

“This  plant  is  common  in  th'^  northern  part  of  the 
Isle  of  Luzon,  and  in  the  Batan  islands,  attaining  the 
height  of  one  yard  or  more.  The  prepared  bark  is  spun 
into  thread  and  woven  into  cloth.  From  it  is  made,  it  is 
said,  the  celebrated  linens  of  Canton.  Of  this  I have 
been  assured  by  many  persons.  But  when  in  the  north 
of  the  Island  of  Ilocos,  I learnt  respecting  the  cloth  of 
the  Batan  Islands  that  it  is  made  from  a plant  named 
labuis  or  lapuis.  As  I have  often  noticed  a singular 
and  unexpected  coincidence  in  the  names  of  plants,  even 
of  remote  countries,  I was  led  to  suspect  that  the  plant 
employed  for  the  above-named  fabric  must  be  the  napmn, 
called  also  lapuis,  and  not  the  JJrtica  nivea  (If.  tenacis- 
sima,  Roxburgh).  It  remains  for  further  investigation 
to  solve  this  doubt.” 

It  also  appears  that  the  plant  grows  abundantly 
in  the  Shan  States.  Colonel  Burney,  when  resi- 
dent at  Ava,  sent  a quantity  of  the  fibre  to  the  Agri- 
Horticultural  Society  of  Calcutta,  and  mentioned  that 
the  Shans  used  this  material  in  manufacturing  every 
species  of  cordage,  and  weaving  a stout  kind  of  cloth, 
of  which  they  make  bags.  It  is  called  Pan  by  these 
people.  This  information  has  since  been  fully  confirmed 
by  a traveller  in  that  country,  Mr.  Sanders,  who  met 
with  an  untimely  death  in  the  neighbourhood  of  Zim- 
mie.  That  gentleman  stated  that,  though  the  Shans 
possess  several  other  fibre-yielding  plants,  they  neglect 
them  entirely  in  favour  of  this  particular  one,  which, 
in  consequence  of  its  great  strength,  they  employ 
for  every  purpose.  He  moreover  mentions  that  it  can 
be,  and  is  frequently,  converted  by  them  into  the  finest 
sewing  thread,  and  for  other  domestic  uses.  If  the  plant 
is  not  indigenous  to  the  Tenasserim  Provinces,  its  in- 
troduction there  from  the  Shan  States  is  well  worthy  of 


attention.  That  it  is  common  to  Assam  (where  it  is 
known  as  the  Eheea)  we  have  the  authority  of  Major 
Jenkins,  who  communicated  the  circumstance  many 
years  aa:o  to  the  Agri- Horticultural  Society  of  Calcutta, 
and  forwarded  the  specimens  at  the  same  time.  From 
that  officer’s  letter,  published  in  the  third  vol.  of  the 
“ Transactions  ” of  that  Society',  I find  that  it  requires 
a very  limited  degree  of  cultivation  in  that  province, 
where  it  occupies  highlands  of  little  or  no  value.  But 
coming  more  to  the  westward  and  nearer  the  Bengal  Pre- 
sidency, we  learn  from  Buchanan’s  “ Statistics  of  Dinaje- 
pore,”  that  this  nettle  is  cultivated  in  that  district, 
where  the  bark  is  used  to  make  a kind  of  hemp  for 
fishermen’s  nets,  and,  being  one  of  the  strongest  materials 
that  can  be  procured,  it  is  also  used  in  making  rope  for 
tracking  boats.  Bmffianan  adds  that  the  native  name  is 
Koonkhura,  and  that  he  has  not  seen  it  anywhere  else 
except  in  this  district ; but  Roxburgh  states  that  it  is 
also  cultivated  in  Rungpore,  where  it  goes  by  the  same 
name;  from  which  it  is  not  improbable  that  the  plant 
is  to  be  met  with  in  other  parts  of  the  northern  and 
eastern  districts  of  Benaral.  Assuming  therefore  this 
nettle  to  be  the  plant  yielding  the  fibre  from  which  the 
China  grass-cloth  is  manufactured,  it  will  be  observed 
that  we  have  in  our  Eastern  possessions  the  means  of 
providing  the  raw  material  very  largely  for  export, 
should  there  be  any  great  demand  for  it  on  the  part  of 
English  manufacturers. 


THE  RESOURCES  OF  PERSIA. 

'Ihe  remarks  made  by  Consul-General  Jones,  the 
British  representative  at  Tabreez,  possess  especial  interest 
at  the  present  moment,  under  the  circumstances  of  the 
recent  visit  of  the  Shah,  and  the  attempted  development 
of  the  resources  of  Persia.  During  the  Crimean  war  the 
East,  in  a great  degree,  engaged  the  attention  of  Europe; 
and  when  peace  was  re-established  between  Russia  and 
the  Porte,  many  European  houses,  chiefly  Greek,  had 
already  made  arrangements  to  take  part  in  the  Persian 
trade.  At  the  present  time,  British  commerce  is  repre- 
sented there  by  three  firms,  having  their  head-quarters 
at  Manchester.  The  chiefs  of  these  houses  are  naturalised 
British  subjects ; their  agents  and  employes  in  Persia 
have  invariably  been  foreigners,  for  the  most  part  Greeks 
or  Germans.  Obstacles  and  drawbacks  have  continually 
occurred  to  impede  the  development  of  European  trade 
in  this  country.  Those  which  were  apparently  insur- 
mountable, and  which  no  forethought  could  guard 
against,  were  the  successive  fiilures  of  the  silk  crops  in 
Ghilan  from  1863  up  to  the  present  time  ; the  increased 
price  of  cotton  goods,  consequent  on  the  civil  war  in  the 
Unit(',d  States  ; and  the  visitations  of  cholera  and  famine 
which  have  so  frequently  devastated  the  country,  but 
more  esoecially  during  the  last  three  years.  It  is  at  all 
times  diffi'mlt  to  obtain  even  an  approximate  estimate  of 
the  real  value  of  the  Persian  trade,  from  the  following 
causes: — The  natural  disinclination  of  those  who  farm  the 
customs  revenues  to  publish  the  annual  amount  of  their 
gains : the  practice  of  keeping  count  merely  of  the 
number  of  horse-loads  of  each  article  entered,  without 
stating  the  intrinsic  or  declared  value  of  the  same ; and 
the  extended  contraband  trade  which  is  carried  on  with 
the  adjacent  provinces  of  Russia  and  Turkey.  It  appears 
that,  as  early  as  the  year  1849,  Mr.  Consul  Stevens  called 
the  attention  of  the  Manchester  Commercial  Association 
to  the  inferior  quality  of  the  British  cotton  goods  ex- 
ported to  Persi,a,  and  represented  that  unless  the  manufac- 
turers discontinued  supplying  such,  British  prints  would 
gradually  fall  into  disuse,  and  be  superseded  by  the 
fabrics  of  the  country.  Since  this  complaint  was  made 
the  quality  of  these  fabrics  has  in  no  way  improved,  and 
the  same  causes  are  still  in  force  to  produce  inferior 
articles  ; cheapness  is  above  all  the  characteristic  which 
finds  favour  with  Persian  customers,  and  to  this  they' are 
prepared  to  sacrifice  every  other  consideration.  With 
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regard  to  the  exports  of  Persian  products,  there  can  he  no 
doubt  that,  with  improved  means  of  transport,  a very 
extensive  trade  might  be  carried  on.  At  the  present 
time,  owing  to  the  expense  of  carriage,  the  neighbouring 
provinces  of  Turkey  and  Russia  offer  the  only  outlet 
where  the  produce  of  the  country  can  be  profitably 
disposed  of.  According  to  the  returns  of  the  Custom- 
house at  Tabreez,  silk,  tobacco,  shawls,  carpets,  dried 
leather,  galls,  safflower,  tallow,  orpiment,  wax,  and 
dried  fruits  form  the  chief  exports  to  Turkey.  To 
Georgia  are  sent  British  calicoes,  dyed  in  Persia,  carpets, 
silks,  drugs  and  dyes,  fox  and  martin  skins,  dried  fruits, 
and  whatever  cotton  is  produced  in  the  province ; 
besides  which  a considerable  traffic  is  carried  on  in 
horses,  sheep,  and  black  cattle  by  the  wandering  tribes 
in  the  frontier.  The  chief  cause  of  the  inelastic  nature 
of  the  Persian  trade  is,  undoubtedly,  the  want  of  staple 
exports.  On  this  account  the  heavy  balance  against 
Persia  must  be  paid  in  specie,  and  the  country  is  thus 
becoming  rapidly  drained  of  money  in  every  form.  The 
distances  to  be  traversed  are  so  great,  and  the  mode  of 
transport  so  tardy  and  expensive,  that,  with  the  excep- 
tion of  silk,  few  Persian  products  can  be  profitably  placed 
in  European  markets.  It  is  only  in  the  neighbourhood 
of  the  chief  towns,  or  the  caravan  road,  that  the  peasantry 
grow  more  corn  than  is  absolutely  necessary  for  their 
own  consumption  ; and  it  not  unfrequently  happens  that, 
in  exceptionally  fruitful  seasons,  the  proprietor  only 
reaps  what  he  requires  for  the  wants  of  his  household, 
and  allows  his  cattle  to  feed  on  the  remainder,  as  he  can 
find  no  market  for  the  surplus  crops.  What  is  even  of 
higher  necessity  in  this  arid  land,  so  frequently  devastated 
by  famine  succeeding  drought,  is  a more  copious  water 
supply,  and  a more  economical  system  of  irrigation. 
The  traveller  in  Persia  sees  on  all  sides  the  remains  of 
the  canals  which  formerly  irrigated  the  land,  once  so 
fertile  and  well  peopled,  now  so  barien  and  desolate. 
The  restoration  of  these  water-courses  would  speedily 
change  the  face  of  the  country,  as,  wherever  water  is 
present  in  Persia,  the  soil,  apparently  so  sterile,  becomes 
all  at  once  covered-with  the  most  exuberant  vegetation. 

To  increase  the  foreign  trade  of  this  country  it  is  first 
of  all  necessary  that  the  welfare  and  prosperity  of  the 
people  should  be  attended  to,  and  no  measure  would  be 
succeeded  by  more  immediately  profitable  results  than 
the  matter  of  irrigation.  The  Persian,  like  the  Arab,  is 
by  nature  a trader,  and  from  the  earliest  times  this 
class  has  been  held  in  high  honour  in  the  East,  and 
favoured  with  many  privileges.  The  shifty  and  tricky 
character  which  the  native  trader  bears  seems  more 
characteristic  of  the  resident  Turk  than  of  the  real  Per- 
sian ; neither,  however,  have  been  slow  to  learn  from 
the  example  of  Europeans — many  holding  high  and 
responsible  positions  in  the  country — how  to  defraud 
their  creditors  with  impunity.  Bad  faith  and  venality 
so  pervade  all  classes  of  Government  officials,  that  mer- 
chants would  rather  forfeit  their  claims  than  seek  the 
assistance  of  the  local  authorities  to  enforce  them.  Both 
these  causes  tend  to  check  enterprise  on  the  part  of  the 
European  merchants,  few  of  whom  extend  the  sphere  of 
their  operations  beyond  Tabreez,  where  they  confine 
themselves  to  the  wholesale  sale  of  the  goods  they  im- 
port, receiving  the  value  in  specie  or  in  silk  from  the 
Caspian  provinces.  No  European  trader  is  to  he  found 
except  in  those  cities  where  a consul  resides,  namely, 
Tabreez,  Tehran,  Resht,  and  Bushire.  All  Persians 
concerned  in  the  advancement  of  their  country  have  to 
struggle  against  the  opposition  of  a bigoted,  interested, 
and  powerful  faction.  Whether  it  be  the  improvement 
of  the  currency,  the  importation  of  grain,  or  the  intro- 
duction of  European  capital  for  local  improvements,  it  is 
sure  to  meet  with  the  organised  opposition  of  a certain 
class,  supported  generally  by  the  priesthood,  who  foresee 
that  the  contemplated  measures  will  curtail  indirectly 
their  peculations  for  the  future.  The  prospects  of  the 
country  at  present  were  hopeful.  The  chiefs  of  the 
present  administration,  warned  by  the  terrible  mortality 


which  followed  three  consecutive  years  of  famine  and 
pestilence,  have  at  length  turned  their  attention  towards 
improving  the  means  of  communication  between  the 
different  provinces  of  the  kingdom,  and  providing  a 
more  abundant  supply  of  water.  Casting  aside  the 
timid  and  jealous  prejudices  which  have  hitherto  cha- 
racterised every  measure  emanating  from  the  Persian 
Court,  they  have  accepted  the  assistance  of  European 
capitalists,  and  consented  to  allow  the  country  to  be 
served  by  the  hands  of  strangers. 


OBITUARY. 

o 

Sir  Francis  Ronalds. — The  death  of  Sir  Francis 
Ronalds,  at  Battle,  in  Sussex,  has  just  been  announced. 
If  not  the  first  inventor,  he  must  at  least  be  allowed  the 
credit  of  having  been  one  of  the  earliest  to  put  an 
electric  telegraph  into  actual  operation,  for  in  1816  he 
had  in  his  garden  near  London  some  eight  miles  of  wire 
suspended  on  poles,  through  which  a current  could  be 
sent  so  as  to  signal  by  means  of  pith  balls  suspended 
before  a figured  dial-plate.  It  was,  however,  only 
frictional  electricity  which  he  employed,  the  high 
tension  of  which  of  course  presented  considerable  diffi- 
culties in  the  working ; and  it  was  not  till  the  dis- 
coveries of  Oersted,  F araday,  and  other.s,  with  regard  to 
galvanic  electricity  and  its  influence  upon  the  magnetic 
needle  were  brought  out,  that  Cooke  and  Wheatstone 
were  able  to  develope  the  electric  telegraph  into  a com- 
mercial undertaking.  It  was  in  1870  that  Sir  Francis 
was  made  a knight,  a similar  honour  having  been 
previously  conferred  on  Sir  Wm.  F.  Cooke  and  Sir 
Charles  Wheatstone.  Sir  F.  Ronalds  superintended 
for  a short  time  the  Meteorological  Observatory  at  Kew 
on  behalf  of  the  British  Association,  and  the  Govern- 
ment conferred  upon  him  a small  pension  for  his  services 
to  science.  Lately^  he  was  engaged  in  preparing  a cata- 
logue of  the  published  hooks  and  papers  on  electrical 
science.  It  is  understood  that  by  his  death  the  Royal 
Society,  of  which  he  was  a Fellow,  will  come  into 
possession  of  the  finest  collection  of  electrical  works  in. 
England,  as  he  some  time  since  expressed  his  intention 
of  leaving  his  books  to  that  institution.  Sir  Francis 
was  in  his  86th  year  when  he  died. 


GENERAL  NOTES. 

o- 

City  Companies  and  Education. — The  School  Board 
Chronieley.  informed  that  the  Fishmongers’  and  some  of  the 
other  City  Compauies  are  considering  the  question  of  offering 
sums  of  money  to  the  London  School  Board,  wherewith  to 
found  scholarships  in  connection  with  the  Board  schools. 

Krupp’s  Steel  Works. — The  celebrated  steel  works  of 
Krupp,  of  Essen,  in  Rhenish  Prussia,  have  recently  been 
insured  against  risk  from  fire,  and  some  idea  of  their  impor- 
tance may  be  formed,  when  it  is  stated  that  they  were  insured 
for  a value  of  not  less  than  6,561,330  thalers  (about  one 
million  sterling).  This,  of  course,  only  represents  the  value 
of  that  part  of  his  works  that  would  be  liable  to  fire,  and 
does  not  include  the  foundry,  or  value  of  tramways, 
telegraphs,  and  stores  of  metal.  The  policies  are  held  by 
12  differeut  German  insurance  companies. 

Paper  from.  Hops. — A discovery'  has  been  made,  says 
the  Garden,  by  a French  firm  of  paper  manufacturers,  which 
seems  likely  fo  interest  English  hop-growers.  At  the  last 
general  assembly  of  French  paper-makers,  M'l.  Jourdeuil, 
Parizot,  and  Gusseo  submitted  some  samples  of  a new  textile 
fabric,  namely,  the  sheath  of  the  hop-stalk.  By  removing 
this  outer  skin,  and  subjecting  it  to  a certain  chemical  pro- 
cess, a textile  substance  possessing  qualities  which  make 
rags  so  valuable  in  paper-making — length,  suppleness,  and 
delicacy  of  texture — has  been  produced.  The  invention  has 
been  patented. 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


GENERAL  EXAMINATIONS. 

The  Programme  for  next  year  is  in  preparation, 
and  will  shortly  be  published.  The  subjects  will 
remain  the  same  as  at  the  last  Examination. 

With  reference  to  the  suggestions  made  at  the 
Conference,  the  Council  have  decided  as  follows : — 

1 . They  do  not  see  sufficient  reason  for  restoring 
the  subject  of  Latin. 

2.  The  nde  which  prevents  a candidate  who  has 
once  obtained  a first-class  certificate  in  a subject 
from  being  again  examined  in  that  subject  with 
a view  to  gaining  a prize,  has,  in  accordance  with 
the  wish  expressed  at  the  Conference,  been  re- 
scinded. In  future,  therefore,  a candidate  who 
has  obtained  a first-class  certificate  in  a subject 
may  be  again  examined  in  that  subject,  but  not 
more  than  one  first-class  certificate  in  any  subject 
will  be  counted  for  the  Prince  Consort’s  prize,  and 
no  candidate  will  be  entitled  to  take  a prize  of  the 
same  grade  twice  in  any  subject. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely,  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 


HALL-MARKING  OF  JEWELLERY.—  PRIZE  FOR 
ESSAYS. 

1.  It  having  been  brought  to  the  knowledge  of 
the  Council  of  the  Society  of  Arts  that  what  is 
termed  “ Hall-marking  ” of  jewellery  and  articles 
of  gold  and  silver,  is  inadequate  to  secure  to  the 
pubhc  that  protection  in  the  quality  of  the 
materials  for  which  it  is  intended,  they  have  ac- 
cepted the  offer  of  one  of  the  members,  Mr.  Edwin 


W.  Streeter,  to  place  £25  at  their  disposal,  to  be 
awarded  as  a prize  for  an  Essay  treating  on  this 
subject,  with  suggestions  for  an  improved  system. 

2.  The  Essays  must  be  sent  in  not  later  than  the 
1st  of  November,  1873,  marked  with  a motto,  or 
cypher  only,  accompanied  by  a sealed  letter,  with 
the  corresponding  motto  or  cypher  marked  out- 
side, giving  within  the  name  and  address  of  the 
writer  of  the  Essay. 

3.  Brevity  wrill  be  considered  a merit. 

4.  The  Council  shall  have  the  right  of  publishing 
the  prize  Essay  in  the  Journal,  and  they  reserve 
the  right  of  withholding  the  prize  altogether,  or 
of  awarding  a lesser  sum,  if  the  judges  .shall  so 
recommend. 

P.  Le  Neve  Foster,  Secretary, 


SIR  JOSEPH  WHITWORTH’S  PRIZES  FOR  THRIFT 
ESSAYS. 

Sir  Joseph  Whitworth  has  offered  prizes  of 
the  value  of  one  hundred  pounds,  to  be  awarded 
by  the  Society  of  Arts,  for  the  best  Essays  on 
the  “Advantages  that  would  be  likely  to  arise  if 
railway  companies  and  limited  companies  gene- 
rally were  each  to  establish  a savings-bank  for  the 
working  classes  in  their  employ.”  With  this  offer 
he  has  transmitted  the  following  observations : — 

1.  Is  not  a good  rate  of  interest,  with  perfect 
security,  more  likely  to  promote  the  habit  of 
saving  than  any  other  plan  that  can  be  devised  ? 

2.  Sir  Joseph  Whitworth  suggests  that  the 
interest  to  be  paid  on  the  deposits  should  be  the 
same  as  the  dividend,  with  a guarantee  that  it 
shall  not  be  less  than  4 per  cent. 

3.  By  paying  the  same  rate  of  interest  as  the 
dividend  earned,  there  is  a bond  of  union  estab- 
lished between  labour  and  capital. 

4.  An  Act  of  Parliament  might  make  the  depo- 
sits of  the  industrial  classes  the  first  charge  on  the 
estate. 

5.  The  proprietor  of  a private  establishment, 
whose  profits  are  not  made  known,  might  under- 
take to  pay,  say  7 or  8 per  cent,  when  the  profits 
reached  that  amount  or  more,  the  proprietor  giving 
an  undertaking  to  pay  not  less  than  4 per  cent. 

6.  In  the  case  of  Agriculture,  each  county  might 
have  its  savings-bank  for  the  savings  of  both  men 
and  women  in  the  said  county,  and  the  interest  to 
be  paid  might  be  6 or  7 per  cent. 

7.  To  do  this  there  might  be  a rate  collected 
along  with  the  poor-rate,  to  be  called  the  interest 
or  mdustrial  rate. 

8.  As  this  rate  increased,  no  doubt  the  poor-rate 
would  diminish,  and  if  the  habit  of  saving  became 
general  among  the  labouring  classes,  there  would 
probably  be  great  gain  to  the  property-owning 
classes,  considering  the  great  variety  of  ways  in 
which  they  have  now  to  contribute  for  the  support 
of  the  unfortunate  who  now  make  no  i>ro vision  for 
themselves. 

9.  In  order  to  realise  what  might  be  the  pro- 
bable saving  to  those  who  encourage  the  savings- 
banlts  thus  suggested.  Sir  Joseph  Whitworth  points 
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to  tlie  list  of  cliarities,  also  institutions,  such,  as  in- 
firmaries, hospitals,  union-houses,  prisons,  police, 
&c.,  &c. 

10.  In  any  establishment,  if  only  one-third  of 
those  employed  deposited  savings,  they  would 
have  immense  infiuonce  over  the  other  two-thirds 
of  their  fellow- workmen. 

11.  Men  who  spend  all  their  earnings  are  gene- 
rally reckless,  and  become  the  dupes  of  agitators  ; 
but  the  man  who  has  put  by  some  of  his  earnings 
will  be  likely  to  exercise  forethought,  and  will 
not  be  led  away  by  others. 

12.  In  South  Wales  is  it  likely  there  would  have 
been  the  late  turn-out,  if  the  different  establish- 
ments had  each  had  such  a savings-bank  as  that 
proposed  ? 

13.  In  the  case  of  a man  or  woman  falling  into 
distress  from  causes  beyond  their  control,  what 
better  proof  could  be  given  that  they  were  de- 
serving of  sympathy  and  assistance  from  their 
friends,  than  the  fact  that  they  had  put  by  savings 
at  a time  when  they  were  able  to  do  so  ? The  rule 
of  action  should  be  to  do  as  little  as  possible  for 
those  who  do  as  little  as  possible  for  themselves. 

14.  Some  of  the  points  to  be  considered  by  the 
essayists  will  be  the  amount  to  which  the  savings 
shall  be  limited,  and  when  the  depositor  wishes  to 
withdraw  the  whole  or  any  part  of  the  sum  de- 
posited, what  notice  shall  be  given." 

15.  The  co-operative  system  is  no  doubt  effect- 
ing much  good,  but  if  the  .system  here  sketched 
out  were  adopted,  the  greatest  good,  in  the  shortest 
time  possible,  might  be  effected. 

To  the  above  observations  Sir  Joseph  Whitworth 
has  added  the  following : — ■ 

I think  it  will  be  admitted  as  desirable  that  one- 
third  of  the  period  of  man’s  existence  should,  if 
possible,  be  spent  free  from  the  necessity  of  labour 
and  toil. 

The  middle  period  of  life  is,  therefore,  the  time 
when  man’s  energies  should  be  put  forth,  and 
the  greatest  amount  of  work  should  be  done 
that  strict  obedience  to  the  laws  of  health  will 
permit.  The  experience  of  industrious  men  goes  to 
prove  that  the  most  pleasurable  existence  is  insured 
by  following  this  course. 

It  is  tlierefore  wrong,  in  every  sense,  for  the 
Amalgamated  Engineers  and  other  Trades  Unions 
to  combine  and  endeavour  to  compel  young  and 
middle-aged  men,  in  the  prime  of  life,  to  limit  and 
reduce  their  hours  of  labour  to  the  extent  now  being 
attempted,  and  thus  prevent  them  from  saving  so 
much,  and  laying  it  by  for  that  period  of  life 
when  man’s  energies  begin  to  fail,  when  work 
becomes  irksome,  and  when  rest  is  necessary  in 
order  to  pass  a comfortable  existence.  May  not  the 
case  between  the  industrious  working  man  who 
saves  part  of  his  earnings,  and  the  man  who  is 
reckless  and  will  not  save  part  of  his  earnings,  bo 
fairly  stated  thus  : — • 

That  the  man  who  does  not  save  when  he  is  in 
health  and  strength,  robs  the  man  who  does 
save,  because  the  law  compels  him  to  support 
those  who  have  not  saved,  and  to  bury  them  when 
dead  ? 

Tlie  principal  subjects  which  the  essayists  should 
consider  are  the  preceding. 

After  commending  these  observations  of  the 


enlightened  and  liberal  donor  to  the  consideration 
of  the  competing  essayists,  the  Council,  however, 
would  further  call  their  attention  to  the  liability 
to  frauds  of  various  kinds  to  which  such  a system 
may  be  subject,  such  as,  for  instance,  that  of  colour- 
able investments  being  made  by  parties  investing, 
in  their  own  names,  moneys  not  bona  fide  their 
own ; and  would  impress  upon  the  competitors  the 
importance  of  suggesting  the  best  means  of  pre- 
venting such  abuses. 

There  wiU  be  two  prizes,  £70  for  the  best,  and 
£30  for  the  second  best  essays.  The  judges 
reserve  the  right  of  withholding  the  prizes 
altogether,  or  awarding  lesser  sums. 

The  following  are  the  conditions  to  be  observed  : 

1.  The  essays  must  be  sent  to  the  House  of  the 
Society  of  Arts,  Adelphi,  London,  addressed  to 
the  Secretary,  on  or  before  1st  December,  1873. 

2.  They  must  be  delivered  either  in  print  or  iri 
manuscript.  If  in  manuscript,  they  should  be 
written  distinctly  on  foolscap  paper,  on  one  side 
of  the  paper  only.  Every  paragraph  must  be 
numbered. 

3.  They  must  be  sent  in  sealed,  with  only  a 
motto  or  cypher ; and  a separate  letter,  also  sealed, 
with  the  motto  or  cypher  marked  outside,  must 
accompany  the  essay,  giving  the  name  and  address 
of  the  writer. 

4.,  Brevity  will  be  considered  as  a merit. 

5.  They  may  have  been  published  anonymously 
before  being  sent  in. 

6.  The  Society  is  to  have  the  right  of  publishing 
the  two  prize  essays  in  its  J ournal. 

7.  The  award  of  the  judges  will  be  final. 


PROCEEDINGS  OF  THE  SOCIETY- 


CANTOR  LECTURES. 

The  first  lecture  of  the  third  course  of  Cantor 
Lectures  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thudichum,  Esq.,  M.D.,  on  Monday 
evening,  April  21st,  1873,  as  follows : — 

Lecture  I. 

Description  of  the  Vineyards  of  Seres  de  la  Trontcra — 
Geographical  and  Geological  Position — Climate — Varie- 
ties of  Vines  Cultivated,  particularly  those  used  for  Wine- 
making— The  Vintage  of  Jerez — Implements  and  Pro- 
eesses — Fermentation — Vinification. 


Note. — The  topographical  descriptions  occurring  in  thi.s 
lecture  are  best  appreciated  with  the  aid  of  the  excellent  map 
of  the  Jerez  district,  published  in  1867  by  Don  Jorge  G. 
Suter,  the  English  Consul  at  Jerez,  and  sold  by  E.  Stanford, 
Charing-cross. 

The  land  measure,  termed  the  aranzada,  is  equal  to  44'7'2 
French  ares,  and  is  therefore  a little  larger  than  the  English 
acre,  which  is  equal  to  40 ’47  ares. 
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The  measure  of  length,  vara,  is  equal  to  0'813  metres,  or 
2782  feet  English,  and  is  therefore  a little  shorter  than  the 
English  yard,  which  is  equal  to  O'Dld  metres. 

The  butt  of  wine  or  must  (rnosto)  measures  thirty  arrobas, 
equal  to  106‘5  imperial  gallons ; one  arroha  is  equal  to  16'133 
litres. 

The  real  is  equal  in  value  to  English  ; four  reals, 
value  lOd.,  are  equal  io  a. pesota,tlae  Spanish  franc ; its  value 
is  live  per  cent,  higher  than  that  of  the  French  franc. 

The  jicso  is  an  imaginary  unit  of  value  hy  which  wines  are 
bought  and  sold.  It  is  equal  to  15  reals. 

I divided  the  district  into  nine  parts,  radial  sections 
of  a circle,  of  which  the  town  forms  the  natural  centre, 
and  the  roads  which  lead  to  and  from  it  form  the  natural 
radii,  and  made  each  of  them  the  object  of  a special 
scientific  reconnaissance. 

1 . Balhaina  section  and  group  of  vineyards,  N.'W.  of 
Jerez,  S.W.  of  new  road  to  San  Lucar,  between  it  and 
the  road  to  Rota. 

2.  Corchuelo  section,  N-N-W.  of  Jerez,  between  old 
and  new  carriage  road  to  San  Lucar. 

3.  Macharnudo  section,  N.  of  Jerez,  between  the  old 
road  to  San  Lucar  and  the  road  to  Trebujena. 

4.  Carrascal  section,  N.N.E.  of  Jerez,  between  Trebu- 
jena and  Lehrija  road. 

5.  Section  of  the  plain,  or  north-eastern  section  be- 
tween Lebrija  road  and  Arcos  road.  This  section  I 
divided  in  two  parts,  one  N.  of  the  Seville  road,  the 
other  between  Seville  road  and  Arcos  road. 

6.  Eastern  Section,  between  Arcos  road  and  Hijuela 
de  Pedro  Diaz. 

7.  Monte  Alegre  section.  South  of  Jerez,  between  the 
Hijuela  of  Pedro  Diaz  and  the  Carretera  to  Puerto, 
traversed  by  the  road  to  the  Cartuja. 

8.  Torrox  Section,  S.S.W.  of  Jerez,  between  the 
carriage-road  to  Puerto  and  the  bridle-road  to  the  same 
place. 

9.  Carrahola  Section, 'W.  of  Jerez,  between  the  bridle- 
road  to  Puerto  and  carriage-road  to  Rota. 

The  territory  is  entirely  of  the  so-called  tertiary 
period.  It  consists  of  undulating  hills,  with  gently- 
inclined  sides  accessible  to  cultivation  over  their  entire 
surface,  and  slightly-excavated  valleys  between  them. 
The  hills  consist  of  a sand  and  clay  pervaded  chalk-rock, 
which  crops  out  at  their  tops,  or  is  easily  reached  by 
digging  a few  feet — sometimes  only  one  foot — into 
the  disintegrated  surface.  It  is  mostly  white,  here  and 
there  coloured  by  some  iron  oxide,  and  contains  chalk 
or  carbonate  of  lime,  clay,  or  silicate  of  alumina 
(some  say  also  alumina  in  the  free  state),  magnesia, 
iron,  quartz,  and  gj-psum,  or  sulphate  of  lime.  The 
lower  parts  of  the  inclines  of  the  hills  and  the  flat 
valleys  between  them  are  covered  by  alluvial  formations 
of  different  periods.  These  are  full  of  clay,  and  contain 
much  iron  oxide  and  sand,  and  in  many  parts  pass  into 
mere  sand,  more  or  leas  coloured  red  by  iron-ochre,  or 
white  by  clay  and  chalk.  These  chalk-rocks,  clays,  and 
sands  give  rise  to  the  several  descriptions  of  surface-soil 
distinguished  by  the  Jerezanos  under  the  denominations 
of  albariza,  barros,  barro-arenas,  or  arenas,  and  bugeo. 

The  Albariza,  also  termed  Tierra  de  Anafes,  Tierra 
blanca  6 Tosca,  is  the  white  soil  of  the  hills,  the  disin- 
tegrated chalk  rook.  According  to  the  analysis  of  Louis 
Proust  (the  French  chemist,  who  lived  at  Madrid  from 
the  time  of  the  first  revolution  to  the  Napoleonic  inva- 
sion of  Spain)  the  soil  contains  from  60  to  70  per  cent,  of 
carbonate  of  lime,  a considerable  quantity  ofelay,  a little 
silica,  and  some  magnesia.  When  the  clay  and  other  in- 
gredients disappear  or  diminish  greatly,  so  that  the  soil 
is  little  more  than  chalk,  it  is  no  longer  termed  “ tosca  ” 
b}'  the  natives.  The  coarse  mi.xture  of  chalk,  sand,  and 
clay  is  more  suitable  to  viticulture  than  the  finer  chalk. 
Its  colour  is  a dead  white ; its  texture  fine-grained  and 
rough,  with  harder  nodules,  which  appear  when  the  mass 
is  left  to  disintegrate  under  the  influence  of  sun  and 
water.  In  that  case  it  breaks  up  a great  deal.  When 
introduced  into  water  it  gives  out  bubbles  of  air,  and 


falls  gradually  into  a loose  pasty  mass.  When  dried 
again  it  falls  into  powder-like  particles,  and  does  not 
cohere  in  lumps  or  separate  by  deep  fissures.  On  the 
hills  it  occurs  in  layers,  which  have  a thickness  of  several 
3'ards,  and  become  thin  in  other  parts,  so  as  almost  to 
disappear.  It  contains  no  flints.  It  is  supposed  to 
be  an  impure  chalk,  and  to  repose  upon  a sandy  for- 
mation. The  greater  part  of  the  vineyards  of  Jerez, 
San  Lucar,  and  Trebujena,  are  upon  albariza  soil.  The 
vineyards  of  Paxarete  contain  it  in  the  immediate  sub- 
soil. It  is  here  termed  “albero.”  A thousand  vines 
planted  on  alhariza  at  San  Lucar  produce  about  80  arrobas 
of  mosto ; exceptionally  in  favoured  portions  of  special 
territory  from  110  to  120. 

Barros  is  the  name  given  to  quartz  sand  agglutinated 
by  chalk  and  clay,  and  coloured  red  or  yellowish  by  iron 
ochre.  It  forms  horizontal  layers  of  great  size  along  the 
coast,  from  the  mouth  of  the  Guadalquivir  to  Conil. 
These  banks  are  traversed  in  all  directions  by  fissures, 
filled  with  almost  pure  sand.  The  barros  is  never  so  hard 
that  it  cannot  be  disintegrated  with  the  fingers.  It  is 
easily  washed  away  by  the  tide  and  by  rain,  and  becomes 
very  slippery  when  wet ; but  continued  rain  washes  out 
the  chalk  and  clay,  and  leaves  the  stones  and  sand  on  the 
surface.  Clemente  believes  the  barros  of  Jerez  to  be  a 
small  portion  of  the  immense  formation  of  sandy  chalk 
and  clay  which  runs  in  one  uninterrupted  course  from 
the  shore  at  San  Lucar  to  Gibraltar.  The  vines  planted 
upon  barros  give  double  the  harvests  produced  by  the 
same  number  on  albariza.  Near  Jerez,  the  barros  con- 
tains many  large  stones  of  hard  grey  chalk,  which  occur 
in  layers,  and  are  repeated  at  intervals  down  to  a depth 
of  eighteen  feet.  It  also  contains  fossil  shells,  such  as 
ostrea,  cardium,  pecten,  and  others,  which  become  so 
numerous  in  some  parts,  e.g.,  near  the  Badalejo,  as  almost 
to  constitute  the  bulk  of  the  soil.  Barros  and  sand 
mixed  form  the  soil  of  the  plain  to  the  north  and  north- 
east of  Jerez  {Tierra  barro  arenosa). 

Arenas  (better,  barro-arenas)  form  the  third  variety  of 
soil.  The  pure,  nearly  white,  shifting  sand,  such  as  occurs 
principally  near  the  sea-shore,  is  only  rarely  found  in  the 
Jerez  district,  being  limited  to  some  localities  in  the  East, 
towards  Cuartillo,  and  along  the  road  to  the  Cartuja. 
This  sand  admits  of  being  transformed  into  fruitful 
gardens  and  vineyards,  as  can  be  seen  at  San  Lucar  and 
Rota.  At  the  latter  place  particularly  I was  surprised 
to  see  the  work  and  care  bestowed  upon  this  mere  sand, 
which  has  actually  to  be  protected  against  the  wind  by 
frequent  small  enclosures,  ridges,  and  deep  furrows. 
These  gardens  are  called  nabazos.  On  such  sand  the  vine 
produces  as  much  mosto  as  on  the  barros,  but  its  quality 
is  as  much  inferior  to  that  of  the  barros  vineyards  as  the 
latter  is  inferior  to  that  coming  from  the  albarizas.  The 
commonest  arena  mosto  in  these  days  is  sold  at  about 
half  the  price  of  the  albariza  mosto. 

Bugeo  is  the  greyish  black  earth  which  at  Jerez  and  San 
Lucar  occupies  the  dales  between,  and  lowest  slopes  of, 
the  hills  of  albariza.  It  consists  of  clay  mixed  with 
carbonate  of  lime  and  fine  sand,  and  a certain  quantity 
of  vegetable  mould.  During  the  heat  of  the  summer 
this  soil  forms  enormous  fissures,  and  this  is  said  to 
be  the  cause  of  its  inaptitude  for  viticulture.  But  at 
Jerez,  as  well  as  at  St.  Lucar,  there  are  vineyards  on 
bugeo.  They  are  very  fertile,  bringing  up  to  six  botas 
per  acre,  but  the  wine  is  said  to  be  coarse. 

The  albariza  vineyards  give  the  finest,  cleanest,  and 
strongest  mostos,  but  produce  little  quantity.  The  barro- 
arenoso  lands  produce  twice  as  much  as  the  albarizas, 
and  are  also  much  easier  to  work,  but  their  mostos  are 
less  fine  and  thinner.  The  bugeo  vineyards  produce  as 
much  as  the  barro  arenosas,  and  give  mostos  of  as  much 
or  even  more  body  than  the  albariza  mostos,  but  they 
are  neither  fine  nor  clean  ; and  the  bugeo  soil  requires 
much  labour,  because  it  becomes  quickly  covered  with 
weeds,  and  cracks  in  a manner  dangerous  to  the  roots  of 
the  vines. 

In  the  trade  of  Jerez  wines  are  sometimes  dis- 
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tinguished  as  wines  of  the  pagos  de  arena,  wines  of  the 
pagos  de  barro,  and  wines  of  the  pagos  de  afuera.  The 
latter  term  is  not  a geognostic  distinction  at  all,  as  the 
pagos  do  afuera  have  soils  of  all  descriptions,  and  is 
not  comparative  to  the  other  two  terms.  It  simply 
means  pagos  which  are  out  of  the  circle  of  the  city 
boundaries,  and  at  such  a distance  that  the  labourers 
receive  an  addition  to  their  wages  for  distance. 

It  must,  however,  be  stated  that  there  are  few  vine- 
yards, and  hardly  any  pagos,  in  which  all  the  wines 
stand  upon  uniform  soil ; and  if  a pago  is  termed  of  a 
particular  soil,  this  is  to  be  understood  to  mean  that  that 
soil  is  the  prevailing,  not  the  exclusive  soil.  There  are, 
further,  a few  special  names  for  particular  mixtures  of 
soil,  which  I will  indicate.  Lustrillo  is  a mixture  of 
white  marl  and  albariza  and  red  barro-arenoso  soil,  inter- 
spersed here  and  there  with  strata  of  chalk,  or  gyp, sum. 
Another  kind  of  earth,  produced  by  the  accumulation  of 
old  building  rubbish,  is  termed  “ Tierra  de  villares,” 
or  “ Almaduras.”  The  names  of  “Balejuela,”  and 
“ Lentejuela,”  are  applied  to  greatly  broken  up  albariza 
mixed  with  a certain  material  of  agricultural  improve- 
ment or  bugeo.  “ Tajon,”  the  earthy  vein  in  the  lime- 
stone, and  ‘‘  toxa,”  the  rough  earth,  are  forms  of  albariza 
which  occur  in  special  strata.  There  are  also  stony 
territories  which  surprise  the  proprietors  by  a curious 
phenomenon,  namely,  that  the  stones  have  a tendency 
to  come  to  the  surface,  of  course  by  the  action  of  the 
rain.  But  the  proprietors  prefer  the  mys'erious  to  the 
evident,  and  believe  that  these  stones  are  constantly  being 
formed,  or  being  worked  upwards  by  some  mysterious 
power  in  the  earth. 

The  different  soils  are  planted  with  varying  sets  of 
vines,  according  to  empirical  traditions  which  do  not 
admit  of  pirecise  exposition.  In  the  alharizas  the  palo- 
mino prevails,  and  is  generally  mixed  with  a certain  pro- 
portion of  perunno,  canucazo,  albillo,  Pedro  Jimenez,  and 
mantuo,  which  are  said  to  impart  to  the  palo- 
mino wine  superior  qualities.  In  the  Barro-arenose 
territory  the  mantuo  castellano  prevails,  mixed  with 
much  mollar,  heba,  and  other  vines  in  small  numheis; 
in  the  sand  there  is  a little  tintilla,  and  much  heba. 
The  moscatfcls  and  Pedro  Jimenez  gruwbest  in  the  black 
earth  or  bugeo. 

The  climate  of  Jerez  is  determined  by  its  geogra- 
phical position  between  the  36th  and  37th  degree  of 
north  latitude,  and  under  the  6th  degree  of  longitude 
west  of  Greenwich. 

The  summer  season  is  characterised  by  great  heat  and 
long-continued  drought,  during  which  most  of  the  vege- 
tation, except  vines,  olive  trees,  and  pines,  comes  to  a 
standstill,  and  most  annuals  die  off.  The  arable  land, 
the  grassy  plains,  and  the  dry  swamps  then  look  like 
arid  deserts,  and  are  avoided  alike  by  animals  and  man. 

The  autumn  and  winter  consist  in  a rainy  season,  and 
frost  is  never  observed.  Snow  has  fallen  at  Jerez  only 
twice  in  this  century.  The  first  fall  occurred  in  1819, 
and  no  particulars  regarding  it  have  come  to  my  know- 
ledge. The  second  and  last  fall  happened  on  the  9th  of 
December,  1867.  The  snow  lay  on  the  ground  for  tw'o 
days,  and  destroyed  many  delicate  plants.  The  autumnal 
rains  are  copious,  not  rarely  very  much  so.  Thunder- 
storms of  extraordinary  severity  appear  now  and 
then.  The  north  wind  in  summer  is  dry  and  hot ; 
the  w'est  wind  refreshing  and  agreeable.  The  east 
wind  (Levante)  easily  becomes  a storm,  which  may 
continue  for  days  without  intermission,  and  do  much 
damage  to  all  kinds  of  crops.  It  is  said  that  the  vines  are 
kept  low  on  the  ground  on  account  of  the  danger  to 
which  they  would  be  subjected  on  the  part  of  the  Levante 
if  they  were  raised  higher  and  fastened  to  poles. 

Extent  and  Position  op  the  Vineyakds. 

The  vineyards  are  e,stimated  to  have  a surface  of 
14,000  aranzadas,  or  6,2^7  hectares.  They  are  grouped 
round  the  town  of  Jerez  in  a manner  which  is  best 
appreciated  by  inspection  of  the  map.  The  districts  to 


the  N.  and  N.E.  of  Jerez  are  perfect  plains,  whereas 
those  to  the  N.W.,  W.,  S.,  and  S.E.  consist  of  a series 
of  more  or  less  round  hills  and  hillocks,  separated  by 
glens  and  dales.  The  hills  are  mostly  covered  with  vines 
all  over,  whereas  the  glens  are  mostly  not  stocked  with 
vines,  hut  with  fodder  plants,  or  used  for  growing  the 
strong  reeds  (cahas)  which  are  employed  for  making  the 
stakes  for  young  vines,  and  the  fork-like  supports  for 
fruit-laden  branches,  and  give  their  names  to  the  dales 
themselves  (canadas).  Like  land  everywhere  else  in 
Europe,  the  w’hole  of  the  cultivated  land  round  Jerez  is 
divided  into  sections  hearing  distinctive  names,  so-called 
pagos.  These  pagos,  again,  consist  of  several  fields  or 
properties ; only  rarely  one  entire  page,  still  more  rarely 
several  pagos,  also  form  a single  property.  The  pagos 
are  very  unequal  in  size ; many  aro  entirely  covered  with 
vineyards. 

For  a list  of  the  Jerez  pagos  reference  may  he  made 
to  a brochure  on  the  viticulture  and  trade  of  Jerez,  by 
D.  Diego  Parada  y Barreto,  which  appeared  in  Jerez  in 
1868. 

The  Balbaina  Districts. 

The  district  of  Balbaina  is  perhaps  the  oldest  viti- 
cultural  page  in  the  neighbourhood  of  Jerez.  It  lies 
in  a N.W.  direction  from  Jerez,  on  both  sides  of  the  new 
road  to  San  Lucar,  mainly  between  that  road  and  the 
road  to  Rota.  In  consists  of  five  great  divisions,  of 
which  three  only  belong  to  the  community  of  Jerez, 
while  two  owe  municipal  allegiance  to  Puerto.  The 
Jerez  Balbaina  properly  so  called  lies  on  the  N.W.,  or 
right  side  of  the  San  Lucar  road,  past  San  Julian,  and 
includes  Candelero  and  the  Llano  de  las  Tables.  It  was 
to  this  part  that  my  excursion  of  Sept.  16  was  directed. 
S.W.  of  it  lies  the  largest  part  of  the  district,  termed 
Balbaina  alta,  to  distinguish  it  from  the  contiguous 
Balbaina  baja,  of  the  Puerto  vineyards.  Farther  to  the 
N.W.,  also  on  the  left  of  the  road  to  San  Lucar,  is  the 
page  of  los  Cutidrados,  with  the  contiguous  Balbaina  of 
Puerto  properly  so  called. 

Balbaina  with  Balbaina  alta  and  including  the  Puerto 
Balbainas,  comprises  more  than  twelve  hundred  aranzadas 
of  vinevards.  Its  soil  is  albariza  and  bugeo  ; its  vines 
are  palomino,  perrunno,  cahocazo,  albillo,  Pedro  Jimenez, 
and  mantuo,  and  its  mostos  are  held  in  great  esteem. 
The  most  reputed  vineyards  are  the  Caiias,  la  Campanilla, 
del  Areon,  and  del  Sargento  mayor.  The  Jerez  monks 
once  held  a great  part  of  this  district,  and  a particular 
jjantafion  they  termed  the  vineyard  of  Gnd.  Candelero, 
which  is  contiguous  to  Balbaina  towards  San  Julian,  is  a 
pago  of  about  eighty  aranzadas,  in  the  valley  which 
hears  its  name.  The  soil  is  for  the  greater  part  bugeo, 
and  its  vines  palominos.  A special  vineyard  in  the  pago 
also  hears  its  name.  North-west  of  Bilbaiiia,  and 
bordering  upon  the  Caiias,  is  the  Llano  de  las  Tahlas,  a 
pago  of  forty  aranzadas,  bordering  in  the  north  upon 
Marihernandez. 

J ust  across  the  San  Lucar  road  is  Balbaina  alta,  a vast 
expanse  of  green  hills  and  dales.  The  first  suh-pago 
nearest  to  Jerez  is  Sida,  a pago  of  forty  aranzadas,  with 
albariza  soil,  planted  with  palomino  and  Pedro  Jimenez. 
Noted  vineyard,  la  Miranda.  Sida  derives  its  name 
from  that  of  an  old  Jerez  family.  Farther  on  is  the 
Caiiada  de  Huerta,  a pago  with  bugeo  soil,  and  palomino 
vines.  It  borders  upon  the  Gallega  group  of  pagos,  and 
upon  the  Eincones,  a pago  with  albaiiz.i,  bugeo,  and 
lustrillo  soil,  and  palomino  stock.  At  the  southern  end 
of  Balbaina  alta,  and  close  to  and  at  1*he  right  of  the 
road  to  Rota,  is  the  pago  Cruz  de  Husillo. 

At  the  north-west  end  of  Balbaina  alta,  an'l  opposite 
los  Cuudrado.s,  we  find  the  pago  of  Plantaliua,  forty 
aranzadas  of  bugeo  and  lustrillo  soil,  with  jialomino  pre- 
vailing. Far  to  the  north-west  is  the  pasro  of  los  Gua- 
drados,  two  hundred  aranzadas,  with  albariz  i and  bugeo 
soil.  The  palomino  reigns.  A noted  vineyard  is  la 
■Solcdad.  Close  by  is  the  pago  of  las  Peonias,  with  a 
good  vinej'ard  of  the  same  name. 

In  this  neighbourhood  1 observed  a beautiful  planta- 
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tion  of  albillos.  These  vines  are  not  ordinarily  kept  or 
separate  plots  of  ground,  like  the  palominos,  or  Pedn 
Jiinenezes,  hut  grown  interspersed  in  uncertain  numben 
with  the  prevailing  varieties.  The  Albillo  castellam 
ought  to  be  particularly  good  for  wine  making,  as  will 
appear  from  the  following  description.  It  is  a slender  vine, 
with  many  canes,  lying  on  the  ground,  of  a silver-grei 
reddish  colour,  small  palmate  leaves,  with  heart-shaped 
sinuses,  green,  but  a little  reddish  when  first  developed, 
falling  late  ; the  bunches  are  pyramidal,  of  middle  size  ; 
no^side  bunch  ; stalk  very  short ; does  not  shed  unripi 
benies.  The  ripe  berries  are  very  sw'eet  and  juicy,  and 
are  easily  emptied  of  their  contents.  The  juiciness  ol 
the  grapes  is  their  most  striking  characteristic.  Cle- 
mente says  that  each  bunch  may  be  considered  as  a bagful 
of  mosto.  The  ants  are  great  friends  of  these  grapes. 
Mosto  weighed  11  and  12  B.  on  September  16th  and  19th. 
It  readily  passes  into  wine  of  the  quality  called  fine,  but 
is  less  good  for  olorosos,  and  rarely  produces  amontillados. 

There  are  two  other  varieties  of  albillo,  which  are  less 
frequently  planted  in  the  Jerez  vineyards  than  the 
former,  they  are  : — 

Alhillo pardo^  also  termed  lhapai  dilla,  has  Paves  which 
arc  more  rough  than  those  of  the  other  varieties  of  albillo, 
its  grapes  are  of  a yellowish-green,  light  colour,  less 
mild,  and  taste  more  sour,  than  that  of  the  other  albillos, 
but  capable  of  yielding  linos. 

Albillo  negro.  Not  frequently  planted.  Differs  from 
the  white  albillo  by  thv>  black  colour  of  its  grapes,  its 
thinner  husks,  and  larger  bunches.  Its  canes  are  also 
lighter,  and  the  leaves  less  incised  and  almost  entire. 

I also  observed  some  Jaenes,  vines  which  may  be  sup- 
posed to  bear  their  names  from  a more  northern  province 
of  Spain. 

Jaen  negro.  Stock  of  middling  size,  with  many  short, 
greyish-red  canes,  small  leaves  of  lively  yellowish-green 
colour.  They  bear  many  dense  bunches  of  medium  size, 
round,  bluckish-red  grapes,  with  hard  skins,  though 
fleshy.  Mosto  weighs  11  to  12  B.  Jaen  bianco,  also 
ter  med  Garilla,  is  analogous  to  the  former,  but  its  grapes 
are  white. 

I obtained  some  instruction  on  the  means  generally 
adopted  for  formingnew  plantations,  and  on  the  modes  of 
working  established  vineyards,  which  I embodied  in  the 
following  notes  : — 

New  Pl.4ntations,  Young  Vineyards,  Ma.iuelos. 

The  soil  is  mostly  prepared  by  deep  digging,  trenches 
being  drawn,  and  the  top  earth  filled  in  while  the  deep 
soil  is  brought  up.  These  turnings  are  more  than  a 
vara  in  de]>th.  They  are  generally  effected  in  July  or 
August,  and  if  the  soil  turned  up  he  lumpy,  it  is  left  to 
the  atmosphere  for  a year  without  any  plantation.  The 
young  vines  are  produced  mostly  from  canes,  rarely  from 
rooted  vines  prepared  in  a nursery.  Their  distance  from 
each  other  is  from  a vara  and  a half  to  two  varas  in 
every  sense,  so  that  each  vine  has  a surface  of  four 
square  varus  allotted  to  it.  This  large  extent  of  surface 
is  necessitated  by  the  peculiar  mode  of  turning  and 
working  the  earth,  to  be  described  hereafter.  The  canes 
to  be  planted  are  a vara  in  length,  and  are  sunk  into  the 
ground  in  three  different  methods.  Either  a hole  a vara 
in  depth  is  dug  for  each,  and  after  insertion  of  the  cane, 
filled  up  {plantacion  por  hoyes) ; or  the  vineyard  is 
traversed  by  ditches,  which,  after  the  canes  have  been 
laid  in,  are  filled  up  [plantacion  por  cajoncs).  The  last 
form  is  that  which  employs  iron  burs  for  making  narrow- 
holes  in  the  ground,  in  which  the  canes  are  inserted 
[plantacion  por  barras).  During  the  early  years  the 
young  vines  are  kept  surrounded  by  hollows  so  as  to 
catch  all  available  water.  In  the  second  and  third  year 
they  receive  a support  in  the  shape  of  a cana  or  strong 
reed,  and  begin  to  show  fruit.  They  are  then  cut  in  a 
manner  to  establish  the  permanent  four-armed  stocks, 
and  in  the  eighth  year  they  begin  to  bear  rich  harvests. 
But  it  is  not  until  the  1.5th  or  2t)th  year  of  their  growth 
that  they  produce  the  best  wines,  tip  to  that  time  these 


plantations  are  termed  majuelos,  onlj-  with  the  18th  to 
20th  year  they  reach  their  majority,  and  then  are  termed 

flfilS. 

The  '^growth  of  young  vines  is  very  vigorous  indeed, 
particularly  in  rainy  seasons.  The  first  shoots  are  very 
long  and  thick.  In  dry  seasons  they  come  to  an  early 
standstill,  and  many  die.  Such  partial  losses  in  young, 
and  also  in  old  vineyards,  are  mostly  re-placed  by  layers, 
so-called  mtigrones. 

A single  layer  is  made  in  the  ordinary  manner,  de- 
scribed on  pp.  61  and  62  of  Thudichum  and  Dupre’s 
Treatise,  if  the  object  is  to  produce  a single  new  vine 
from  an  old  one.  The  burying  is  very  deep,  and  the 
point  of  the  cane  projects  in  the  bottom  of  a deep  exca- 
vation, intended  to  collect  as  much  water  as  possible, 
■md  to  allow  the  new  cane  to  be  gradually  covered  up 
by  earth,  so  that  it  may"  have  a deep  footing. 

But  when  several  layers  are  required  from  one  vine, 
the  latter  is  buried  in  a pyramidal  hill  of  earth,  termed 
“ voga.”  Its  four  arms  are  allowed  to  project,  and  to 
grow  from  the  four  inclined  sides  of  this  hill,  and  all 
fiuit  is  suppressed.  The  canes  now  grow  much  more 
vigorously,  because  they  are  fed  by  the  stock  itself,  as 
well  as  by  the  numerous  new  roots  which  they  develop  in 
the  voga.  They  may  therefore  be  laid  down  in  the 
winter  following  their  growth,  and  in  that  case  are  only 
detached  from  the  mother-stock  in  the  winter  following 
their  growth  ; or  they,  or  some  of  them,  may  be  de- 
tached entirely  in  the  first  winter  and  used  as  rooted 
plants.  After  the  largest  have  been  detached,  the  vine 
is  disinterred,  and  again  puts  out  new  branches. 


Annual  Labour  in  Vineyards. 


The  labours  are  all  performed  by  men.  and  on  no  single 
occasion  have  I observed  women  or  children  to  be  em- 
ployed, even  in  vintage  time  and  for  light  work.  The 
working  day  lasts  from  sun-rise  to  sun-set,  but  is  inter- 
rupted by  two  periods  allotted  for  meals  and  repose.  Eor 
breakfast,  one  hour  is  given  ; and  for  dinner  and  siesta, 
two  hours.  The  labourers  are  paid  for  the  day,  and  I 
have  not  learned  that  there  are  any  who  work  by  piece 
and  contract.  They  receive  the  wages  mentioned  below, 
and  four  or  five  cigarettes  a-day.  During  the  time  of 
active  labour,  particularly  poda,  chata,  cava  bien,  and 
vintage,  the  men  stay  in  the  vineyards;  they  mess 
together,  and  their  food,  consisting  mainly-  of  arranque, 
is  prepared  for  them  by  the  common  cook  or  house- 
keeper [case'-o).  In  cold  weather  they  sit,  during  the 
time  of  meals  and  repose,  around  a groat  bonfire  of  vine 
and  reed  canes,  which  is  lighted  in  a pit  of  masonry 
specially'  arranged  for  that  purpose  in  one  of  the  sheds  of 
the  vineyard,  "The  smoke  escapes  through  a long  slit 
in  the.  highest  part  of  the  roof.  The  labours  which  are 
suoces.sively  performed  upon  the  vines  and  vineyards  are 
the  follow-ing ; — 

Poda, — The  pruning,  or  cutting  back  of  the  vine,  to 
maintain  its  shape  and  fertility,  is  performed  during 
October,  November,  and  December.  Some  viticulturists 
work  the  earth  before,  some  after,  the  poda. 

Alumbra,  or  Chata,  consists  in  digging  and  dressing 
the  land  in  such  a manner  that  there  is  a large  square 
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basin  round  each  vine,  ■which  may  catch  the  rain-water. 
As  the  vines  are  from  I'o  to  1'8  metres  apart,  in  every 
sense  these  basins  are  more  than  a square  metre  in  width, 
and  one-third  of  a metre  deep.  This  work  begins  in 
October.  When  the  digging  is  not  so  much  a forma- 
tion of  basins,  in  case  the  rains  were  early  and  copious, 
as  a stirring,  it  it  is  termed  “ chata.” 

Hechar  Mugrones  is  the  work  of  making  layers. 

Reposicion  de  Marras,  to  replace  dead  vines. 

Deserpia  is  the  removal  of  suckers  projected  by  the 
roots. 

Desbragar  (desbarbar)  is  the  taking  off  of  the  highest 
roots,  day  or  dew  roots,  which,  particularly  in  young 
plants,  become  exposed  by  the  chata. 

Cava  bien  is  the  great  digging  and  refilling  of  the 
holes  (cierra)  made  by  the  chata.  This  is  performed 
in  February,  after  the  rains  are  over,  and  before  the  new 
growth  starts. 

Castra  is  the  operation  of  taking  off  all  superfiuous 
shoots  and  buds  previous  to  and  immediately  after 
blossom-time. 

Golpe  lleno  is  a digging  of  the  ground  after  the  grape 
is  formed,  and  before  the  branches  of  the  vines  have 
become  entangled  with  each  other,  sometimes  even  as 
early  as  the  end  of  April  or  beginning  of  May. 

Levantar  varas  is  the  operation  of  supporting  branches 
after  the  grapes  have  begun  to  get  heavy,  by  little  forks 
made  of  canes  or  wood.  These  supports  are  not  higher 
than  the  stocks  of  the  vine,  and,  consequently,  the 
branches  are  kept  in  a horizontal  position. 

Vina  is  a light  digging  of  the  surface  of  the  land,  per- 
formed in  the  latter  part  of  June,  to  destroy  the  weeds. 

Recastra  is  the  second  removal  of  superfluous  shoots. 

Revina  is  another  hoeing  at  the  end  of  J uly,  to  remove 
weeds  (also  termed  aschalado). 

In  August  the  vineyards  become  covered  with  the 
correguela,  or  nmning  weed,  a kind  of  convolvulus, 
whose  roots  grow  very  deep  in  the  ground,  and  run 
quickly  through  great  distances,  reproducing  the  plant 
at  the  surface  with  great  rapidity.  Another  common 
weed  is  the  castanuela,  a kind  of  cyperus.  The  removal 
of  these  weeds  in  August  is  termed  agostar. 

The  vineyard  from  this  time  is  left  to  itself,  protected 
by  watchmen,  until  the  vintage. 

Vendimia,  the  vintage,  begins  on  the  7th  or  8th  of  Sep- 
tember, mostly  with  great  regularity,  in  the  best  situa- 
tions. It  lasts  until  the  18th  or  20th  when  regular,  when 
interrupted  by  rain  it  may  last  till  the  end  of  the  month. 
Generally  it  is  a most  rapid  operation. 

The  vintagers  (vendimiadores)  receive  three  pesetas  a 
day  in  money,  and  have  a sleeping  room,  and  mats  of 
rushes  (enea)  provided  for  them.  The  pressers  (pisa- 
dores),  receive  also  three  pesetas  per  day,  and,  in  addi- 
tion, for  each  bota  of  mosto  pressed  one  peseta  and  half 
a bottle  of  wine  ; once  during  the  entire  vendimia  each 
pisador  gets  a basketful  of  grapes  [tm  capache  de  mas)  or 
five  reals  instead. 

The  removal  of  the  mosto,  or  wine,  from  the  vineyard 
to  the  bodega  in  Jerez  costs  for  each  bota  about  thirty 
reals  for  all  distances  below  and  up  to  one  league. 
Above  one  league  the  cost  is  forty  reals  per  bota.  When 
the  removal  is  by  mules  the  vehicles  used  are  carros, 
when  by  oxen,  carretas.  I have  also  seen  mules  laden 
with  a bota  full  of  mosto  each,  and  believe  the  practice 
to  be  cruel  and  dangerous,  and  happily  rare. 

The  day’s  work  of  a man  is  called  peonada.  The  price 
paid  for  the  peonada  of  each  kind  varies  according  to 
years,  weather,  and  the  labour  market.  In  bad  years 
and  during  bad  weather,  the  day’s  labour  is  lc>ss  valuable, 
and  therefore  paid  less  highly  than  in  good  years  and 
fine  weather.  I witnessed  a strike  for  higher  wages  in 
a vineyard  at  an  approaching  rain.  The  capataz  defied 
the  men,  and  the  rain  passed  off.  In  1865  labour  was  so 
dear  that  the  chata,  which  ordinarily  costs  14  reals  per 
day  per  man,  actually  had  to  be  paid  as  high  as  38 
reals. 

A proprietor  of  a large  well-kept  albariza  vineyard 


calculated  the  cost  of  his  labour  per  annum,  including 
vintage,  to  be  from  £15  to  £16  per  aranzada,  or  on  the 
whole  one-twelfth  of  the  amount  of  capital  sunk  in  the 
vineyard.  A generally-accepted  estimate  brings  the 
cost  of  labour  to  one  real  per  vine  per  year. 

Manuring  is  never  employed,  partly  because  it  is  not 
frequently  necessary,  partly  because  the  proprietors  be- 
lieve it  to  be  injurious  to  the  grapes.  It  is  difficult  to 
understand  this,  but  the  fact  remains,  that  in  albariza 
vineyards,  which  have  been  uninterruptedly  planted 
with  vines  for  300  years,  as  shown  by  documents  of 
tenure,  no  manure  is  ever  employed.  In  such  vineyards 
there  are,  however,  barren  and  bald  places,  which 
baffle  all  attempts  to  replant  the  vine.  They  may  pos- 
sibly be  chemically  exhausted,  and  here  manure  should 
be  tried.  It  is  probable  that  the  system  of  catching  the 
rain-water  may  act  as  chemical  manuring,  for  it  cannot 
be  doubted  that  the  heavy  rains  of  winter  bring  much 
of  the  constituents  of  sea- water  from  the  near  Atlantic,  and 
in  this  a portion  at  least  of  the  salts  required  by  the  vine. 

Nowhere  in  this  district  have  I seen  vineyards  culti- 
vated by  the  plough,  but  all  labours  were  done  by  the 
arms  of  men.  On  the  whole,  the  labours  upon  the 
ground  are  the  most  serious  of  any  which  I have  wit- 
nessed anywhere.  But  they  seemed  out  of  proportion 
to  the  more  scientific  care  bestowed  upon  the  vine,  and 
the  ripening  grape  in  particular  seemed  to  me  mostly 
neglected  in  an  unaccountable  manner.  The  considera- 
tion occurred  to  me  that  the  bounty  of  nature  is  here  so 
great  that  man  has  no  necessity  for  husbanding  the  pro- 
duce, but  if  he  loses  a fourth  or  a third  part  of  it  he  can, 
with  the  remainder,  still  make  up  a profitable  account. 

Productiveness  of  'Vineyards. 

Albariz  a legitima  is  believed  to  produce,  on  an  average, 
from  U to  2 botas  per  arranzada.  The  dark  and  arenas 
soil  produce  much  more,  namely,  four  or  five  botas,  but 
the  must  is  coarse.  This  depends  mainly  upon  the 
quality  of  the  vines,  which,  for  the  lower  lands,  are 
chosen  from  the  richest  bearers.  It  was  stated  to  me 
that  the  arenas  grapes  commanded  a uniform  low  price, 
and  that  therefore  an  agriculturist  would  do  better  to 
grow  quantity  rather  than  to  grow  fine  vines,  unless 
indeed  he  did  not  sell  his  grapes  but  his  wine.  The  best 
parts  of  a Balbaina  vineyard  give  from  10  to  11  botas 
per  aranzada,  such  as  the  slope  which  runs  to  the  top 
of  the  hill.  Other  pieces  at  bottom  give  only  a half  to 
one  butt,  and  some  parts  give  nothing. 

Competent  estimates  bring  the  average  production  of 
all  kinds  of  soil  to  three  botas  per  aranzada,  or  ninety 
arrobas  for  every  2,000  vines.  If  we  assume  the  entire 
area  of  the  -vineyards  of  Jerez  as  14,000  aranzadas,  and 
of  these  12,000  to  be  in  bearing,  there  would  be  an 
average  annual  production  of  36,000  botas,  or  1,080,000 
arrobas  of  mosto.  The  average  price  of  mosto  may  be 
assumed  as  75  pesos,  or  1,100  reals  per  bota,  and  the 
value  of  all  the  vintages  is  therefore  about  40  millions  of 
reals.  Now,  as  the  14,000  aranzadas  all  require  labour 
at  the  rate  above  detailed  (though  only  12,000  return  at 
the  time),  and  as  the  wages  for  this  labour,  paid  to  a 
population  of  more  than  10,000  men,  amount  to  between 
20  and  30  millions  of  reals,  the  interest  and  profit  J 
annually  reaped  by  the  proprietors  of  the  Jerez  vine- 
yards amount  to  from  10  to  20  millions  of  reals. 

Prices  of  Vineyards. 

The  usual  price  for  average  good  vineyards  per 
aranzada  is  from  15  to  18,000  reals — say  150  to  180  : 
guineas.  If  the  albariza  were  less  absolute,  and  the 
vineyard  were  to  enclose  places  with  dark  earth,  its  price 
would  be  less.  Old  ■vineyards  fetch  higher  prices  than 
young  plantations.  Young  vineyards  do  not  reach  first- 
class  value  before  the  twentieth  year.  The  grapes  of 
young  vineyards  are  mostly  worked  up  into  vino  de 
color,  or  into  dulce.  Some  vineyards  increase  so  much 
in  price,  that  an  example  which  cost  7,000  reals  per  . 
aranzada  in  1833,  in  1871  had  a value  of  37,000  reals. 
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But  this  is  exceptional.  A large  vineyard  of  80  aran- 
zandas  was  a few  years  ago  sold  for  about  £16,000.  It 
had  been  established  only  about  twelve  years,  and  is 
believed  to  have  been  sold  at  a loss,  although  by  other- 
wise firm  hands.  Most  vineyard  property  around  Jerez 
some  years  ago  had  risen  to  very  high  prices,  but  the 
last  few  years  have  depressed  all  prices  greatly.  This 
is  due  to  political  circumstances,  and  also  to  the  fact 
that  proprietors  have  ceased  to  take  personal  interest  in 
their  vineyards.  Consequently  returns  diminish,  and 
the  satisfaction  of  personal  success  disappears.  While 
twenty  or  thirt}'  5'ears  ago  every  proprietor  (not  always 
resident  in  his  vineyard)  would  go  to  the  vineyard 
during  the  entire  vintage  time  ; now-a-days  none  super- 
intend their  vintages,  and  the  consequence  is  every- 
where vi.sible  in  dilapidation,  deteiioration,  and  neglect. 

Second  class  vineyards  are  sold  at  8,000  reals  per 
aranzadii.  The  total  value  of  the  vineyards  of  Jerez  is 
estimated  at  210  millions  of  reals. 

In  1819,  the  barro-arena  vineyards  were  held  in 
greater  value  than  the  albarizas.  An  aranzada  of 
vineyard  in  the  pagos  of  Carrasoal  or  Macharnudo, 
which  have  the  greatest  fame  now-a-days,  was  then  not 
much  more  than  from  3,000  to  4,000  reals,  while  an 
aranzada  of  vineyard  in  Toleze,  San  Antonio,  or 
Peliron,  fetched  7,000  reals  and  more.  It  is  not 
b}'  any  means  impossible  that  the  future  may  see 
similar  relations  restored.  For  a careful  consideration 
of  all  the  conditions  of  the  Jerez  districts  will 
show  that  the  barro-arenas  soil  is  economically  the  most 
suitable  for  viticulture.  The  albarizas  is  being  exhausted 
beyond  redemption,  unless  the  proprietors  resolve  to 
bring,  at  least,  mineral  manure  into  their  vineyards.  In 
fact,  the  albarizas  are  dear  because  fashionable  ; but  if 
the  barro-arenas  were  planted  with  the  same  select  stock, 
they  would  produce  the  same  quality,  and  much  more 
quantity  than  the  albarizas,  and  therefore  obtain  a 
ready  market. 

The  pagos  of  the  Ccrchuelo  and  Anina  group  are 
situated  to  the  north-west  of  Jerez,  beginning  at  a dis- 
tance of  about  three  kilometres,  and  extending  for  about 
five  kilometres  over  the  entire  space  between  the  old  and 
new  roads  to  San  Lucar.  They  are  conveniently  reached 
by  either  of  these  roads,  or  by  a field-road  running  be- 
tween them  direct  from  Jerez  to  Oorchuelo  (the  Camino 
de  las  Viiias).  By  whichever  of  these  roads  the  tourist 
leaves  Jerez,  he  has  to  pass  close  to  the  town  through  the 
vineyard  pagos  of  Picaduena  and  Miraflores,  the  latter 
remarkable  for  containing  on  its  commanding  height  the 
splendid  reservoir  of  the  waterworks  which  supply  Jerez 
with  water  from  the  distant  mountains  {deposito  de  ias 
A;iuas  de  Tempul).  These  pagos  include  about  eighty 
aranzadas  of  barro-arena  soil,  and  are  planted  with 
mollares,  mantuos,  and  the  uva  calona,  the  fruit  of  which 
is  mainly  used  in  the  shape  of  verdeo.  Close  to  them  is 
a third  small  pago,  Serrana,  on  the  right  of  the  road  del 
Calvario,  which  separates  it  from  Miraflores  ; it  belongs 
to  the  barro-arena  class. 

The  pago  las  Salinillas  is  an  albariza  hill  stocked  with 
palomino,  and  surrounded  by  swampy  territory  impreg- 
nated with  salt,  furnishing  the  name  to  the  pago,  next 
to  Maricuerda.  The  soil  is  partly  albariza,  partly  bugeo  ; 
it  vines  mainly  palomino.  Its  surface  is  from  fifteen 
to  twenty  aranzadas.  In  the  direction  of  Corchuelo  is 
the  pago  of  Eui  Diaz,  of  one  hundred  aranzadas,  with 
the  noted  vineyard  La  Lebrijana.  To  the  south  lies  the 
pago  of  Cortadedo,  bordering  upon  Obregon  and  Eui 
Diaz.  Its  extent  is  ninety  aranzadas,  with  bugeo, 
albariza,  and  lustrillo  soil,  planted  with  palomino. 

The  pago,  el  Corchuelo,  is  circumscribed  by  the 
pagos  of  Bui  Diaz,  Cortadedo,  Obregon,  and  Can- 
tarranas,  and  the  lane  of  Afiina.  It  comprises 
three  hundred  aranzadas,  and  its  soil  is  what 
is  termed  lustrillo,  being  rocky  and  lumpy  albariza, 
bugeo,  and  barro-arena  mixed,  just  the  same  as  is  found 
in  the  pagos  of  Cuartillo  and  Majada  alta  and  some  others. 

! Prevailing  vines  are  the  palominos,  with  perruno,  Pedro 


Jimenez,  mantuo,  canocazo,  and  albillo.  Its  products  vary 
in  quality.  Noted  vineyards  are  la  Becobera,  los  Desa- 
boridus,  and  others.  The  name  of  the  pago  is  sometimes 
connected  with  corcho  (cork),  and  corchuelo  may  have 
signified  a plantation  of  cork  trees  (alcomoques).  The 
word  also  signifies  blockhead. 

Ch  'Se  to  Corchuelo  is  the  pago  of  Cantarranas,  which 
borders  to  the  west  upon  San  Julian,  and  comprises 
two  hundred  aranzadas.  Its  higher  parts  have  albariza, 
its  lower  ones  bugeo  soil.  The  predominating  vine  is 
palomino. 

The  principal  vines  which  are  most  commonlj’  culti- 
vated in  the  albariza  and  bugeo  districts  are  the  foilow- 
ing 

I'edro  X.imenes. — This  vine  gives  mostos  of  all  kinds, 
but  is  mainly  reputed  fur  the  sweet  liqueurs,  falsely 
called  wines,  which  are  made  by  mixing  the  juice  of  its 
sun-dried  grapes  with  spirit.  This  dulce  is  also  used 
for  sweetening  the  ordinary  sherries.  The  stock  is 
large ; the  canes  are  the  most  erect  amongst  all  varie- 
t'es  of  vines  in  the  district.  When  weighted  with  a full 
harvest  they  sink  to  the  ground,  but  after  the  vintage 
become  again  upright.  The  leaves  are  quite  smooth,  and 
not  woolly  or  hairy  ; medium  to  small,  lobed  or  irre- 
gularly incised,  and  possess  reddish  greenish  j'ellow 
nerves.  By  the  erect  position  of  the  canes,  and  the 
yellowish  colour  of  the  foliage,  a stock  or  vineyard  of 
this  vine  can  be  easily  recognised  at  a distance.  The 
’ grapes  are  not  very  large,  greenish  white,  and  bloomy, 
the  sweetest  of  all  grapes  ; the  bunches  not  very  large, 
but  yet  of  southern  dimensions.  The  mostos  are  from 
12“  to  15“  B.,  without  assoleo,  but  rise  to  22°  B.  after 
about  ten  days’  exposure  to  the  sun. 

I The  legend  that  this  vine  had  been  brought  by  one 
Pedro  Xiriienes  from  the  Canary  Islands  and  Madeira 
to  the  Bhine,  and  had  thence  been  transplanted  to 
Spain,  was  first  published  by  the  German  author  F.  J. 

1 Sachs  (“  Ampelographia,”  Lipsias,  1661,  8vo.)  It  has 
' since  made  the  round  of  literature,  and  is  an  established, 
but  nevertheless  completely  erroneous  tradition.  Udart 
says  cbaracteristicall3’,  that  this  storv'  might  flatter  a 
Gtirman,  but  could  make  a Frenchman  only  smile.  For 
if  Pedro  Ximenes  had  taken  away  any  of  this  vine  from 
the  Bhine,  he  must  have  taken  all.  The  vine  is  not 
found  on  the  Bhine,  as  I can  testify,  since  1 have  studied 
it  in  the  South.  It  is  a large-graped  vine,  which  would 
never  ripen  in  any  German  vineyard.  The  fallacy 
ought  therefore  to  be  discarded. 

A less  frequent  variety  of  the  foregoing  ■\’ine  is  the 
Pedro  Ximenes  Loco — a name  reminding  us  of  the 
French  la  folic  blanche.  It  is  also  termed  soplona,  the 
tale-bearer,  informer;  names  for  which  the  reasons 
are  not  assigned.  Stock  strong ; canes  horizontal ; 
leaves  not  ) rovided  with  reddish  nerves ; bunches  and 
grapes  large,  and  of  .slightlj^  rough  taste. 

The  most  esteemed  of  all  the  vines  of  the  Jerez  dis- 
trict is  the  Falomi.no,  also  named  Palomino  bianco,  Listan 
commim,  Tempranilla,  Orgazuela,  Alban,  and  Ojo  de  liebre. 
The  stock  is  slu-ong,  the  canes  are  thin  and  long,  and 
numerous,  reddish  grey,  or  whitish  red ; leaves  medium- 
sized, equal,  dark  green  on  the  upper,  woolly  on  the 
lower  face.  The  blussoms  come  early,  and  develope 
into  large  bunches.  The  grapes  are  of  medium  size,  of 
a greenish  waxy  colour  and  bloomy  appearance,  be- 
coming verjr  much  bronzed  when  struck  bj’  the  sun, 
which  spoils  their  qualitj’ ; they  give  mostos  of  14° 
and  15°  B.  The  wine  obtained  from  it  developes  mostly 
into  fino,  but  not  into  oloroso.  This  vine  is  the  most 
common  on  the  albariza  soil  of  the  Jerez  district. 

A very  delicate  variety  of  the  foreging  vine  is  the 
Palomino  negro,  also  termed  Centelta.  Similar  to  fore- 
going, but  with  black  grapes ; very  fine  taste ; little 
grown ; used  for  vino  de  color. 

Perruno. — Strong  stock,  with  many  erect,  straight 
reddish  grey  canes,  irregular  shining  leaves,  many  large 
bunches,  witli  small,  round,  translucent  grapes,  of  bronze 
yellow  colour.  They  are  very  late  and  hard,  not  too 
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sweet,  and  have  astringent  husks.  The  mostos  have 
12°  B.,  and  are  good  for  olorosos  of  high  flavour. 

Ferruno  negro  difiers  from  the  former  mainly  by  its 
black  grapes. 

The  Afiina-road  separates  the  pages  of  Mariafiez, 
Cerfate,  Orbaneja,  Afiina,  Cerro,  del  Marmol,  and 
Montana  on  the  northern,  from  Marihernandez,  Mon- 
tana, San  Julian,  and  Zarzuelo  on  the  southern  side  of 
the  group. 

Mariafiez  is  a pago  of  twenty  aranzadas,  between 
Afiina  and  Corchuelo,  and  bordering  upon  Cantarranas, 
Cerfate,  and  Marmol.  Its  heights  are  albariza,  its  lower 
parts  bugeo.  Cerfate  is  situated  at  the  entrance  of  the 
pago  of  Afiina,  close  to  the  Cerro  de  Orbaneja.  It  has 
flfty  aranzadas,  and  its  soil  and  plantations  are  like 
those  of  Afiina.  Close  to  the  old  San  Lucar  road,  and 
separated  from  it  by  the  opposite  pago  of  Amarguillo, 
which  I shall  describe  in  connection  with  the  Machar- 
nudo  group,  is  the  Cerro  de  Orbaneja.  The  Cerro 
borders  upon  Afiina,  Cerfate,  and  Mariafiez,  is  150 
aranzadas  in  extent,  its  soil  is  albariza  and  bugeo,  and 
other  earth  in  the  lower  parts,  and  its  principal  vine  is 
palomino.  On  the  right  of  my  road  lay  Afiina,  stretch- 
ing towards  the  San  Lucar  road,  bordering  upon  Or- 
baneja, Cerfate,  and  Marihernandez  in  the  west.  Its 
territories  are  partly  bugeo,  partly  albariza,  and  partly 
villares,  that  is  to  say,  soil  formed  by  the  destruction  of 
ancient  habitations.  Its  area  is  one  thousand  aranzadas, 
on  which  the  ubiquitous  palomino  predominates.  Pro- 
minent rdneyards  are  del  Aljive,  del  Alamo,  del  Caribe. 
Close  to  Afiina  is  the  Cerro  del  Marmol,  twenty  to 
thirty  aranzadas  in  extent,  with  a rocky  subsoil,  whence 
its  name  is  derived. 

The  most  north-western  end  of  the  Afiina  group  is 
formed  by  the  pago  of  Montana,  two  hundred  and  fifty 
aranzadas  in  extent,  with  soil  varying  between  bugeo 
and  albariza.  In  the  south-west  it  borders  upon  the 
pago  of  Marihernandez,  which  in  the  east  touches  San 
Julian,  and  in  the  south  abuts  upon  Balbaina.  It  has 
eighty  aranzadas,  and  bugeo  prevails  on  its  surface, 
although  the  summits  are  albariza.  I returned  by  the 
Hijuela  de  Candelero,  keeping  on  my  left  the  pages  of 
San  Julian  and  Zarzuela.  The  latter  lies  between 
Candelero  and  Cantarranas,  and  has  lustrillo,  bugeo,  and 
albariza  soil.  Its  vines  are  palominos,  mantuos,  and 
albillos.  San  Julian  has  300  aranzadas,  and  stretches 
from  Zarzuela  to  the  new  road  to  San  Lucar.  Its  soil 
is  good  albariza,  its  wines  are  mainly  palominos,  with 
interspersed  perrunos,  albillos,  cafiocazos,  mantuos,  and 
Pedro  Jimenez.  It  yields  wines  of  the  first  quality. 

Passing  out  of  the  Candelero  road  into  the  old  San 
Lucar  road  I passed  the  last  pago  of  this  group,  com- 
pleting the  list,  namely,  the  Cerro  de  Obregon,  eighty- 
five  aranzadas  in  extent,  a young  plantation  on  albariza 
and  bugeo  soil.  Thence  I returned  to  Jerez  by  the  new 
San  Lucar  road.  Along  San  Julian  and  Balbaina  this 
road  was  just  in  course  of  being  reconstructed,  a circum- 
stance which,  though  inconvenient  for  travelling,  the 
traffic  being  defiected  upon  fields  and  field-roads,  yet  had 
the  advantage  of  exhibiting  to  the  eye  some  good  long 
and  deep  sections  of  the  albariza  territory,  the  white 
hard  rock,  softer  surface,  and  overlying  white  or  coloured 
bugeo  earth. 

The  Cerro  de  Santiago  is  a pago  of  more  than  two  hun- 
dred aranzadas,  bordered  to  the  west  by  the  old  San 
Lucar  road,  and  in  the  north  passing  directly  into 
Machamudo  bajo.  Its  soil  is  albariza,  and  it  contains 
the  noted  vineyards  del  Capitan  and  de  la  Trinidad. 
Continuing  our  way  in  a north-west  direction  we  passed 
the  pago  of  Dofia  Juana,  bordering  upon  the  bye-road 
del  Alferez  'Puerto,  and  came  to  the  low  arable,  now 
stubble,  lands  between  Machamudo  bajo  and  the  pago 
of  Amarguillo.  The  name  of  this  latter  is  derived  from 
a spring  of  bitter  water  in  proximity  to  the  pago.  Its 
vineyards  are  divided  into  two  patches,  situated  on  the 
right  or  eastern  side  of  the  old  road  to  San  Lucar,  which 
road  separates  them*  from  the  pagos  of  Afiina  and  Orba. 


neja.  In  the  north,  Amarguillo  passes  into  Valcargado, 
Pelado,  and  Tizon.  Its  soil  is,  for  the  greater  part, 
bugeo,  its  vines  are  palominos  and  moscatels.  From  a 
height  I saw  the  pago  of  Puerto  escondido,  isolated  be- 
tween Amarguillo  and  the  Cerro  del  Pelado.  Its  extent 
is  seventy  aranzadas  of  lustrillo  soil,  its  vines  are  palo- 
mino, perruno,  Pedro  Jimenez,  moscatel,  albillo,  and 
mantuo.  On  the  right  of  the  San  Lucar  road,  past 
Amarguillo  and  Puerto  escondido,  between  Tocina, 
Tizon,  and  Valcargado,  one  sees  the  Cerro  del  Pelado, 
with  albariza  heights,  bugeo  in  the  lower  parts,  and. 
palomino  prevailing  on  its  ninety  aranzadas.  Farther  to 
the  north-west,  close  to  the  Cerro  del  Pelado,  is  the  pago 
of  Tizon,  with  two  hundred  aranzadas  of  albariza  and 
bugeo  soil,  and  planted  with  palominos.  Between  Tizon 
and  Amarguillo,  close  to  the  latter,  is  the  pago  of  the  ■ 
Tocina,  one  hundred  aranzadas  in  extent,  with  soil  vary- 
ing between  lustrillo  of  albariza,  bugeo  and  barro- arena. 

Its  vines  are  palominos  and  mantuos,  and  of  its  vine- 
yards the  most  noted  is  the  one  del  Garrotal,  also  < 
named  del  Canonigo.  East  of  Tizon,  north  from  our 
point  of  view,  and  stretching  towards  Machamudo,  wo  j 
see  the  pago  of  Valcargado,  with  a surface  of  one  hun-  ' 
dredj  aranzadas,  bugeo  and  albariza  soil,  and  palomino 
vines.  East  of  Valcargado  and  bordering  upon  Machar- 
nudo  bajo  is  the  pago  of  Tabajete,  of  sixty  aranzadas, 
with  albariza  and  bugeo  soil  planted  with  palomino. 
We  take  the  road  which  borders  this  pago  to  the  east 
and  divides  it  from  Machamudo  bajo,  termed  Hijuela  de 
Tabajete,  and  then  turning  towards  the  east  take  the 
Hijuela  alta,  which  separates  Machamudo  bajo  in  its  en- 
tire length  from  the  isonymous  high  pago.  'i’hus  we  are 
in  the  midst  of  what  is  termed  comprehensively  Machar- 
nudo,  perhaps  the  greatest  pago  of  Jerez,  having  more 
than  fifteen  hundred  aranzadas  of  vineyards.  In  the 
east,  it  abuts  for  several  kilometres  upon  the  Trebujena 
road. 

Its  soil  is  mostly  white  plastic  albariza,  with  inter- 
spersed low-lying  bugeo  districts.  Its  wines  are  palo- 
mino, perruno,  Pedro  Jimenez,  albillo,  moscatel,  cafio-  , 
cazo,  and  mantuo ; palomino  forms  half  the  set.  It 
yields  excellent  wines.  Noted  vineyards  are  those  de  la  j 
Compania,  and  Domecq’s,  originally  planted  by  Haurie,  | 
400  aranzadas  in  extent. 

fTo  be  continued.) 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of  [ 
the  Exhibition  of  the  present  year,  and  looking  to  ^ 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have  j 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken  j 
as  those  of  the  writers  only. 

The  following  report  is  the  tenth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 
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REPORT  ON  STEEL. 

By  William  Baker, 

Associate  of  the  Royal  School  of  Mines. 

If  the  strength  and  riches  of  England  lie  in 
her  iron  and  coal  mines,  it  is  chiefly  that  from 
these  sources  are  elaborated  the  countless  forms 
which  steel  assumes  in  the  arts,  and  which  have 
made  it  a synonym  for  fidelity,  brightness,  in- 
flexibility, and  temper,  and  other  excellent  quali- 
ties. To  any  one  cognisant  of  the  great  indus- 
tries which  precede  alike  the  production  of  a 
massive  crank-axle  and  the  finest  piece  of  cut- 
lery, it  will  be  a matter  of  regret  that  the  Exhi- 
bition at  Vienna  has  probably  robbed  us  in 
TiOndon  of  a number  of  articles  which  would 
have  more  fairly  represented  our  manufactures 
in  steel.  Nevertheless,  in  the  Galleries  of  the 
Albert  Hall  there  are  very  complete  examples 
of  the  skill  which  has  been  attained  in  the  pro- 
duction and  manipulation  of  steel,  in  a great 
variety  of  forms. 

The  heavy  steel  goods  are  placed  in  No.  26 
Room,  West  Machinery  Galleries.  The  cut- 
lery and  small  steel  goods  are  in  the  four  South 
Balcony  Floor  Rooms  in  the  Royal  Albert  Hall. 
The  most  prominent  feature  in  this  exhibition 
is  the  “ mild  steel,”  produced  by  the  modern 
pi’ocess  known  as  the  Bessemer  and  the  Sie- 
mens-Martin. Crucible  steel  can  also  be  made 
as  mild  in  temper,  and  is  daily  melted  wuth  a 
proportion  of  carbon  no  greater  than  is  some- 
times met  with  in  certain  kinds  of  wrought- 
iron.  i'he  application,  however,  of  crucible 
steel  to  the  production  of  large  masses,  must, 
of  necessity,  be  less  economical  than  the  treat- 
ment of  the  metal  in  a single  furnace.  Krupp, 
of  Essen,  Vickers,  of  Sheffield,  and  others  at 
previous  exhibitions,  have  shown  large  masses 
of  crucible  cast  steel,  which  were  produced  by 
organising  a regular  supply  of  melted  steel 
from  some  hundred  pots,  so  as  to  give  a 
continuous  flow  into  the  mould.  Great  skill 
must,  manifestly,  be  employed  to  keep  so  many 
melting  holes,  and  the  contents  of  the  pots,  at 
the  proper  temperature,  as  well  as  to  ensure  the 
presence  of  the  necessary  proportion  of  carbon  in 
the  casting.  This  older  process  may  still  claim 
greater  exactness  in  piroducing  a desired  temper, 
and  it  is  likely  to  be  long  employed  for  the  finer 
qualities,  which  are  used  for  cutting  tools.  A 
brief  comparison  of  the  methods  now  in  use 
may  be  interesting,  in  view  of  the  manufactures 
under  consideration. 

Crucible  Steel. — If  a proof  were  required 
that  the  demand  for  this  kind  of  steel  is  undi- 
minisbed,  it  might  he  found  in  the  fact  that 
converting  furnaces  are  still  being  built  in 
Sheffield.  In  these  furnaces  bar  iron  is  heated 
in  contact  with  charcoal  in  close  chests,  whereby 
a certain  amount  of  carbon  is  absorbed  by  the 
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iron,  and  the  so-called  “ blister  steel  ” pro- 
duced. The  proportion  of  carbon  may  be  regu- 
lated by  the  length  of  time  given  to  this  cemen- 
tation process.  A control  of  the  temper  of  the 
steel  is  also  obtained  upon  breaking  up  the 
blister  steel  before  melting.  The  appeai'auce  of 
the  fracture  indicates  to  some  extent  the  amount 
of  carbon,  and  this  permits  an  assortment  of 
pieces  aceording  to  temper.  Thousands  of  pots, 
however,  are  employed  in  melting  steel  direct 
from  iron  by  the  addition  of  the  appropriate 
proportion  of  carbon,  either  in  the  form  of 
charcoal  or  of  carbon  combined  with  iron,  as  in 
Spiegeleisen.  It  is  worth  recording  that  there 
are  differences  in  the  character  of  the  steel  made 
from  the  same  iron,  according  to  which  method 
has  been  employed  ; even  when  the  amount  of 
carbon  in  the  ingots,  as  found  by  analysis,  is 
identical.  A closer  application  of  chemical 
analysis,  and  perhaps  an  examination  of  the 
occluded  gases,  might  yield  an  explanation  of 
this  result.  Messrs.  Howell  and  Co.  (No.  3,737) 
have  been  prominent  as  manufacturers  of  mild 
steel  by  this  method,  and  they  have  illustrated 
the  homogeneous  character  of  their  metal  in  a 
variety  of  ways. 

Bessemer  Steel. — In  this  magnificent  metal- 
lurgical process  air  is  forced  through  molten  cast- 
iron  until  its  carbon  is  reduced  to  a minimum. 
The  silicon  is,  by  this  treatment,  very  completely 
eliminated,  and  only  sulphur  and  phosphorus 
resist  oxidation  and  remain  in  the  charge — at 
least,  as  long  as  there  is  any  carbon  left  in  the 
metal.  The  “blow”  may  be  arrested,  and  steel 
of  different  degrees  of  hardness  obtained  ; but  in 
this  country  it  is  the  invariable  practice,  after 
the  removal  of  the  carbon,  to  restore  it  again  in 
a known  proportion  by  the  addition  of  Spiegel- 
eisen— a variety  of  pig  iron  which  contains  gene- 
rally from  4 to  5 per  cent,  of  carbon,  and  from 
to  13  per  cent,  of  manganese.  3 he  time  occu- 
pied in  the  treatment  of  ten  tons  of  metal  varie.s 
from  ten  to  fifteen  minutes.  After  the  addition 
of  Spiegeleisen,  the  charge  is  transferred  to  a 
vessel,  from  which  it  is  run  into  the  ingot  moulds. 
At  the  present  time,  there  are  in  Europe  165 
Bessemer  converters,  producing  annually  700,000 
tons  of  cast-steel.  A section  of  a portion  of  a 
Bessemer  ingot,  w’hen  polished  and  etched  for  a 
microscopic  object,  disclosesa  structure  admirably 
adapted  for  rigidity  and  toughness.  Crj^stals  of 
soft  iron  are  seen  filling  up  a network  of  harder 
or  more  carburised  metal.  Upon  sirbsequent 
re-heating  and  wmrking  under  the  hammer,  the 
etched  surface  approaches  the  grain  or  pattern 
exhibited  by  crucible  steel,  and  is  more  homo- 
geneous. Now,  the  control  of  this  process 
obviously  depends  upon  hitting  the  exact  point 
of  complete  decarburisation,  together  with  the 
addition  of  a proper  proportion  of  Spiegeleisen 
of  known  quality.  Steel  of  this  kind  made  for 
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Fig.  1. 


Fio.  1.— Section  of  a portion  of  a Bessemer  ingot,  etched  and 
magnified. 


Fig.  2. 


I'lii.  2.— Section  of  crucible  steel  etched  and  magnified. 


rails  contains  about  0'5  per  cent,  of  carbon. 
L'  arder  steel  is  of  less  common  application  when 
made  by  this  process.  The  grey  pig-iron  most 
esteemed  in  England  for  making  Bessemer  steel 
is  that  known  as  haematite  pig.  Samples  of  this 
iron,  together  with  the  ore,  limestone,  and  coke 
used  for  its  production,  are  exhibited  by  F.  W. 
Webb,  Esq.  (No.  3,789),  from  the  Barrow 
Haematite  Iron  Company.  This  iron  is  made 
chiefly  from  the  splendid  ores  of  the  Whitehaven 
and  UTverstone  districts.  Here  are  specimens 
shoAving  the  dark  grey  fracture  of  the  iron,  with 
the  highly  graphitic  scales  of  No.  1 pig ; also 
the  limestone  used  as  a flux,  and  the  fine  red 
ore  itself,  containing  from  60  to  H8  per  cent,  of 
metallic  iron.  In  the  same  case  an  interesting 
series  from  the  Ebbw  Vale  Company  displays 
the  line  crystalline  faces  of  the  Spiegeleisen  and 
the  ores  employed  for  the  production  of  this 
valuable  adjunct  to  the  Bessemer  process. 

The  Ebbw  Vale  Company  was  the  first  in 
this  country  to  attempt  the  manufacture  of  this 
variety  of  iron.  Only  two  years  ago  we  w'ere 
entirely  dependent  upon  Germany  and  Sweden 
for  its  supply.  It  was  believed  that  spathic 
iron  ore,  containing  a proportion  of  manganese, 
was  essential  to  its  production.  The  Ebbw 
Vale  Company  have  at  hand  the  spathic  ore  of 
the  Brendon  Hills.  However,  it  is  not  too 
much  to  expect  that,  with  the  introduction  of 
ores  in  which  manganese  and  iron  oxides  are 
naturally  blended,  as  in  those  now  imported 
from  Spain  and  Portugal,  other  successful  at- 
tempts may  be  made  for  the  production  of 
Spiegeleisen. 


The  Siemens- Martin  Process. — This  process 
now  counts  in  actual  use,  in  Europe,  sixty  fur- 
naces, and  is  becoming  a rival  to  that  of  Bes- 
semer. When  pig  iron,  free  from  sulphur  and 
phosphorus,  is  melted,  wrought  iron,  [u’eviously 
brought  to  a welding  heat,  may  be  introduced 
into  the  bath  of  molten  metal,  and  a quality  of 
steel  obtained  similar  in  character  to  Bessemer 
steel.  Here,  again,  Spiegeleisen  is  found  to  be 
a useful  addition  to  the  charge,  inasmuch  as  its 
manganese  appears  to  protect  the  carbon  from 
oxidation,  whilst  oxidising  itself ; no  gaseous 
compound  is  produced,  and  the  ingots  are  con- 
sequently obtained  of  greater  solidity  and  with 
fewer  bubbles  of  enclosed  gas.  The  striking 
difference  in  the  conditions  of  this  method  and 
that  of  Bessemer  is  that,  in  the  Siemens- 
Martin  process  the  metal  has  longer  time  to 
become  mixed  and  homogeneous ; and  also, 
that  it  is  possible  to  take  samples  and  adjust 
the  charge  until  the  desired  temper  is  attained. 
This  advantage  is  obtained  by  having  at  com- 
mand the  inttmse  heat  along  with  the  neutral, 
or  unoxidising  flame  of  the  Siemens’  gas  fur- 
nace. The  latest  application  of  this  valuable 
invention  of  Hr.  C.  W.  Siemens  is  exhibited  in 
the  form  of  a model  (No.  3,774.)  'J  his  furnace 
has  a cylindrical  body,  Avhich  is  caused  to 
revolve  whilst  the  flame  from  the  regenerators 
both  enters  and  returns  at  the  same  end,  the 
other  being  reserved  for  the  charging  and  for 
the  withdrawal  of  the  bloom.  The  ore  is  first 
heated  until  nearly  softened,  a certain  projior- 
tion  of  limestone,  for  flux,  being  added.  The 
coal,  or  reductive  material,  is  then  mixed  Avith 
it,  and  reduction  effected.  If  steel  be  desired, 
Spiegeleisen  must  be  used.  The  important 
advantage  claimed  for  this  furnace  is  that  ores 
containing  phosphoric  acid  may  be  used  : the 
iron  oxide  being  more  rapidly  reduced  than  the 
acid,  the  latter  remains  in  the  slag. 

Should  this  result  be  uniformly  attained,  the 
invention  may  be  looked  upon  as  the  greatest 
advance  in  the  metallurgy  of  iron  since  the 
Bessemer  process.  It  will  bring  into  the 
market  a vast  quantity  of  English  iron  ores, 
which  contain  such  a proportion  of  phosnhorus 
as  to  prohibit  their  use,  except  for  ordinary  cast 
iron.  Adjoining  the  model  may  be  seen  a mass 
of  iron  in  the  state  of  a bloom,  as  it  is  taken  out 
of  the  furnace.  The  necessity  of  an  ore  of  high 
assay,  in  order  to  reduce  the  slag  to  a minimum 
quantity,  seems  the  only  limit  to  the  economical 
working  of  such  a furnace. 

Turning  to  the  special  objects  which  illustrate 
these  various  methods  of  producing  a mild  steel, 
the  exhibition  of  Mr.  F.  W.  Webb,  of  the  Lon- 
don and  North-Western  Eailway  Works,  at 
Crewe,  is  remarkable  for  its  completeness. 

A large  locomotive  boiler  and  fire-box  dis- 
play the  toughness  and  strength  of  the  Bessemer 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  August  22,  1873, 


775 


steel,  and  its  resistance  to  punching  and  forging 
into  angular  shapes.  Very  convincing  proofs  of 
the  high  quality  of  the  metal  are  afforded  on  a 
smaller  scale  by  a number  of  objects  which  have 
been  submitted  to  severe  tests.  Plates  and  rods 
are  bent  and  doubled  again  in  the  cold.  Bolts 
are  shown  which  have  been  slaked  at  red  heat 
and  bent  cold.  The  steel  boiler  plates  possess  a 
tensile  strenth  of  65,790  to  73,310  lbs.  on  the 
square  inch.  A | hole  punched  in  a plate  has 
been  drifted  to  2i  inches.  A steel  rail  is  exhi- 
bited, over  which  tiO  million  tons  have  passed 
with  a wear  of  table  only  amounting  to  inch. 
There  is  also  a steel  rail  twisted  cold  into  the  form 
of  a spiral  column.  Boiler  plates  are  folded  cold 
like  pocket-handkerchiefs,  without  the  slightest 
crack  or  separation  of  fibre.  The  boiler  flue 
with  expansion  rings  will  commend  itself  to  the 
notice  of  engineers. 

Messrs.  Vicker,  Sons  and  Co., Limited,  SheflSeld, 
(No.  3,787),  send  a fine  cast-steel  screw  propeller, 
railway  axles  and  tyres.  One  of  the  latter  is 
shown  as  tested  by  a falling  weight.  A railway 
axle  is  also  shown,  bent  nearly  double,  as  a test 
object.  A splendid  example  of  this  firm’s  manu- 
facture is  ,a  locomotive  tyre,  7 feet  3f  inches  in 
diameter,  as  well  as  a crank-axle  of  a goods 
engine  on  the  Lancashire  and  Yorkshire  Railway, 
which  has  worn  over  2t>3,878  miles.  A hydraulic 
cylinder  for  a cotton  press,  tested  up  to  4 tons  on  the 
square  inch,  and  a cast-steelgun  block  for  lining  an 
Armstrong  gun,  are  fine  specimens  of  the  metal. 
Sir  J.  Whitworth  has,  with  considerable  inge- 
nuity, applied  pressure  to  aid  in  the  production 
of  a solid  casting.  Enormous  pressure  is  applied 
whilst  the  metal  is  solidifying.  The  lining  for  a 
marine  engine  cylinder  and  a hydraulic  cylinder 
are  the  objects  exhibited,  and  those  in  which 
density  is  eminently  required.  An  interesting 
series  of  sections  of  steel  rails,  taken  off  the  Fur- 
ness Railway  after  use,  is  exhibited  by  Mr.  Frank 
C.  Stileman.  The  wear  of  the  rail  on  levels  and 
on  gradients  is  exhibited  by  diagrams.  These 
rails  were  rolled  by  the  Barrow  Haematite  Com- 
pany, and  have  been  in  use  six  or  seven  years. 

Mr.  W.  Adams,  locomotive  superintendent 
on  the  North  London  Railway,  and  Mr. 
A.  McDonnell,  of  the  Great  Southern  and 
V’estern  Railway,  Inchicore,  Dublin,  contribute 
other  examples  of  the  use  of  steel  in  railway 
machinery.  The  former  sends  a cast-steel  crank 
axle,  by  Krupp,  which  has  been  in  use  lOv  years, 
and  is  consequently  made  from  crucible  steel ; it 
has  travelled  over  396,262  miles.  Mr.  McDonnell 
exhibits  steel  plates  for  a locomotive  firebox, 
wheels,  and  a tyre,  by  Vickers,  which  has  run 
over  125,000  miles,  having  been  once  turned  up 
again  after  73,305  miles.  Originally  its  thick- 
ness was  2i  inch.  The  wear  and  turning  re- 
quired have  only  reduced  it  to  2#.  Messrs. 
Park,  Brothers,  and  Co.,  of  Pittsburgh,  represent 


American  skill  in  these  manufactures.  Their 
cast-steel  holier  and  firebox  plates  are  worthy 
to  he  placed  on  the  same  platform  as  those 
mentioned  above  from  Sheffield  and  from  the 
works  at  Crewe.  Other  foreign  exhibitors  in 
heavy  steel  goods  are  the  Central  Swedish  Iron 
and  Steel  Company,  the  Dannemora  Cast-Steel 
Company,  and  the  Fagersta  Iron  Company. 

Mention  must  be  made  of  a novelty  in  railway 
wheels,  patented  by  Mr.  Robert  Hadfield,  of 
Sheffield.  In  this  wheel  the  steel  tyre  is  cast  on  to 
the  centre,  which  may  be  of  cast  or  wrought  iron. 
No  separation  of  the  tyre  can  take  place 
other  than  by  actual  wear,  or  turning  it  off  in  a 
lathe.  By  this  system  lighter  steel  tyres  may  be 
used  than  wmuld  be  safe  if  the  tyre  were  shrunk 
on  to  the  centre,  as  in  wheels  of  the  usual  con- 
struction. 

Turning  to  the  collection  of  lighter  goods  in 
steel,  wm  find  the  number  and  variety  forbid  a 
detailed  description.  In  cutlery  there  are  thirty- 
eight  exhibitors  ; fourteen  are  from  Sheffield,  two 
only  from  France,  and  twm  from  Sweden.  The 
finest  example  of  the  skill  of  Sheffield  artisans 
in  forging  and  tempering  steel  is  the  magnificent 
circular  saw,  seven  feet  and  a quarter  in  diameter,, 
made  by  Messrs.  Spear  and  Jackson.  Messrs. 
Wheatman  and  Smith  exhibit  a circular  saw,  with 
a peculiarity  of  being  furnished  w'itli  a set  of 
holes  which  guide  the  file  in  sharpening,  and 
preserve  the  relative  distances  and  proportion  of 
the  teeth. 

The  tools  exhibited  afford  ample  illustrations 
of  the  use  of  the  finer  qualities  of  steel.  The 
finish  of  the  domestic  cutlery  in  the  cases  of 
Messrs.  Mappin  and  Webb,  Nowill  and  Sons, 
Unwin  and  Rodgers,  and  others,  is  unapproached 
by  any  foreign  makers.  Messrs.  Wilkinson  and 
Sons’  swords  are  exquisite  pieces  of  workman- 
ship. Amongst  them  is  placed  a cimeter  of 
black  Khorassan  steel.  The  workman’s  toil  in 
the  production  of  such  a blade  is  indicated  by 
the  regular  pattern  which  appears  on  the  etched 
surface.  The  blending  of  hard  and  soft  metal, 
welded,  but  not  fused,  affords,  when  the  weapon 
is  ground  and  whetted,  the  serrated  edge  so 
essential  for  cutting  purposes.  It  is  a matter  for 
discussion  and  experiment  whether  the  polish 
obtained  by  the  use  of  cast-steel  is  not  at  some 
slight  expense  of  real  utility.  Even  now,  by 
some  makers,  shear  steel  is  preferred  for  a carv- 
ing knife,  and  doubtless  for  the  reason  indicated 
above.  For  further  illustration,  comparisons  maj' 
be  made  with  antique  pruning  knives  by  Hof- 
mann, of  Nuremburg,  exhibited  by  Mr.  Henry 
Cole  ; the  quaint  old  cutlery  sent  by  Achille 
Juvinal  and  P.  de  St.  Albin,  as  well  as  the  ancient 
European  and  foreign  weapons  in  the  collection 
of  Colonel  Lane  Fox.  The  modern  difficulty  in 
the  art  of  working  cast-steel  for  cutlery  lies  in 
obtaining  hardness  with  toughness.  According 
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to  the  special  purpose  of  tke  tool,  a disturbance 
of  a certain  relation  of  these  qualities  causes 
brittleness  or  dulness  of  temper.  Instructive 
examples  of  fractures  are  shown  by  Messrs. 
Wilkinson  and  Son,  in  a series  of  sword  blades 
which  have  broken  in  testing. 

The  manufacture  of  needles  and  steel-pens 
demands  a fine  quality  of  steel,  as  the  smallness 
of  tlie  object  leaves  no  flaw  undiscovered.  The 
liedditch  needles  have  been  long  celebrated,  and 
four  nri7)s  exbiliit  every  variety  for  hand  as  well 
as  machine-sewing.  Messrs.  .Mitchell  and  Co, 
James  Perry  and  Co.,  and  Poure,  Gillott, 

( )’Kelly  et  Cie.,  Boulogne-sur-Mer,  are  rivals 
in  the  exhibition  of  steel  pens.  The  sheet 
steel  for  jrens  is  almost  invariably  rolled  in 
Sheffiehl. 

Tlie  ap])lication  of  steel  gun  and  rifle  barrels 
should  Ijo  mentioned  as  affording  lightness  with 
security,  yjieciniens  are  shown  by  Wilkinson 
and  Sou,  and  by  the  Husquarna  Small  Arms 
Manufacturing  Co.,  of  Sweden. 

Steel  Grates. — These  articles  afford  consider- 
able scope  for  the  artistic  use  of  steel  m combina- 
tion with  other  materials,  such  as  ormolu  bronze 
and  ceramic  tiles.  The  firm  of  Stuart  and  Smith, 
lloscoe  Works,  Sheffield,  exhibits  a handsome 
grate,  with  fender  and  fire-irons,  which  will 
all  bear  close  examination.  The  ormolu  orna- 
mental work,  with  the  moulded  lions  couchants, 
produce  a pleasing  contrast  to  the  mirror  polish 
of  the  steel  grate.  The  whole  is  in  excellent 
taste.  H.  E.  Hoole,  of  Sheffield,  and  Messrs. 
Eenham  and  Sons,  London,  are  also  exhibitors, 
the  latter  showing  the  effect  of  nickel-plating  on 
steel.  'I  he  slightly  yellow  polish  of  this  metal 
might  ]iass  unnoticed,  when  not  in  immediate 
contrast  with  steel. 

Amongst  the  miscellaneous  articles  should  be 
mentioned  the  steel  keys  of  Messrs.  Hobbs,  Hart, 
and  Co.,  which  recall  the  elaborate  work  of 
mediaival  times.  IMessrs.  Chubb  and  Son, 
London,  and  S.  Chatwood,  of  Bolton,  are  ex- 
hibitors of  locks  and  safes,  and  both  display  a 
finish  and  solidity  of  wmrk  peculiarly  English. 
A most  meritorious  collection  of  clock  and  chro- 
nometer fusees,  and  to  Is  used  in  their  produc- 
tion, is  sent  by  T.  Schick,  of'  Goswell-road, 
London.  I inally,  the  ornamental  uses  of  steel  are 
very  prettily  shown  in  the  steel  jewellery  of  Jean 
Wunden,  of  Brussels,  and  Martha  Farey,  of 
Regent-street,  London. 

Since  the  foregoing  was  written,  IMessrs.  John 
Brown  and  Co.  (Limited),  Sheffield,  have 
succeeded  in  jiroducing  Spiegeleisen  in  their 
blast  furnaces,  from  the  Spanish  ore.  Two 
s])ecimeus  which  have  been  examined  possessed 
all  the  physical  character  of  the  best  iron 
from  the  Siegeu  district,  and  contained  as 
follow  s: — 

Caihon 4’41  . 

Manganese  ..  13-17  . 


The  preparations  shown  hy  the  Indestructible  Paint 
Company  (No.  4,847)  do  not  form  very  attractive  objects 
to  the  general  public,  but  the  important  character  of 
their  inventions  makes  them  deserving  of  considerable 
attention.  It  is  now  twelve  5'ears  since  Sir  Charles  Barry 
reported,  in  1858,  to  the  House  of  Commons  on  the  decay 
of  the  stone  used  in  the  building  of  the  Houses  of  Parlia- 
ment, and  the  process  of  decay  has  since  been  proceeding 
unchecked.  Numerous  preservative  solutions  have  been 
applied  by  way  of  experiment,  but  it  is  stated  that  the 
only  one  that  has  stood  the  test  of  trial  is  that  prepared 
by  the  companj'^  above  mentioned.  In  the  Exhibition 
are  shown  several  vases  coated  with  the  preservative 
solution,  and  side  by  side  with  these  are  other  vases  of 
untouched  stone.  The  closest  examination  will  not 
detect  any  difference  between  the  two,  so  that  the 
solution  has  no  effect  whatever  on  the  appearance  of  the 
natural  stone.  As  to  its  efficiency,  that  time  only  can 
prove.  The  stone  at  Westminster  treated  with  it  has 
been  preserved  for  two  years  without  any  appearance  of 
deterioration,  and  even  decay  already  manifested  has 
been  arrested.  Experiments  show  that  the  prepared 
stone  will  resist  dilute  muriatic  aci<i,  one  of  the  most 
destructive  agents  of  decomposition  in  stone,  and  there 
is  every  reason  to  believe  that  this  property  is  permanent, 
and  that  stone  to  which  the  solution  has  been  applied  is 
practically  indestructible. 


The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  August  16th,  was  as 
follows Season  tickets,  644;  on.  payment,  12,676; 
total,  13,219. 


EXHIBITIONS. 


AWARDS  AT  THE  VIENNA  EXHIBITION. 

The  following  English,  East  Indian,  and  American 
exhibitors  have  received  diplomas  of  honour  at  the 
Vienna  Exhibition. 

In  the  Mining  Department — The  Geological  Survey 
Office,  Calcutta. 

In  the  Agricultural  Department— Messrs.  Fowler  and 
Co.,  London ; J.  and  F.  Howard,  Bedford  ; Ransomes, 
Sims,  and  Head,  London;  and  Walter  A.  Wood,  U.S. 
America. 

In  the  Food  Products  Department — The  Acclima- 
tisation Society  of  Victoria. 

In  Textile  Fabrics — Messrs.  Brook  Brothers,  of  Hud- 
dersfield : Christy  and  Co.,  London  ; Horrocks.  Miller, 
and  Co.,  London  ; Donald  Nicoll  and  Co.,  London. 

In  the  Metal  Trade — Messrs.  Henry  Bessemer  and 
Co.  ; the  Broughton  Copper  Company,  Manchester  ; 
Messrs.  Brown  and  Co.,  and  Cammel  and  Co.,  of  Shef- 
field ; Elkington,  of  Birmingham ; and  the  Landore 
Seimens  Steel  Company. 

In  Furniture — Messrs.  Jackson  and  Graham,  London. 

In  rilass,  China,  and  Stoneware — Messrs.  Minton  and 
Company,  Stoke-upon-Trent : the  Worcester  Portland 
Company. 

In  the  Paper  Trade — Messrs.  Cowan  and  Sons,  of 
Penicuick,  Scotland. 

In  Decorative  Art — Mr.  Owen  Jones,  of  London. 

In  Machinery — Mr.  Coplis,  of  the  United  States  ; 
Galloway  and  Sons,  Manchester ; Lawson  and  Sons, 
Leeds  ; Platt  Brothers,  Oldham  ; Sellers  and  Co.,  Phila- 
delphia ; Sharp,  Steward,  and  Co.,  Manchester. 

Scientific  Instruments — V.  Kullberg,  London;  S. 
White,  Philadelphia. 

War  Material — Messrs.  Armstrong,  Newcastle-on- 
Tyne. 

Naval  Material — The  Washington  Lighthouse  De- 
partment. 

In  Group  22 — The  South  Kensington  Museum,  Lon- 
don. 


4-62  per  cent. 
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Educationul  matters — The  National  Educational  Bu- 
reau, Washington ; Dr.  Leitner,  Lahore,  India ; the 
Government  of  MaMachusetts ; and  the  Smithsonian 
Institution,  Boston,  U.S. 


VIENNA  EXHIBITION  ITEMS. 
fFrom  Iron.'] 

Algeria  exhibits  an  important  collection  of  ores,  and 
especially  iron  ores;  these  latter  represent  important 
deposits  which  lie  near  the  sea  coast,  and  throughont 
nearly  its  whole  length.  The  piurity  of  these  ores,  that 
is  to  sii}'  their  freedom  from  sulphur,  arsenic  and  phos- 
phorous, renders  them  especially  valuable  in  the  manu- 
facture of  fine  iron  and  steel,  and  the  presence  of  cer- 
tain quantities  of  magnanese  in  many  of  these  hasrnatites 
adds  to  the  value.  Under  such  circumstances  the  rather 
high  rate  of  transport  presents  no  impediment,  and  these 
ores  are  in  great  demand,  not  only  for  France,  but  also 
for  England,  and  even  America. 

Amongst  the  most  noticeable  examples  at  Vienna,  are 
the  oxydulated  ores  of  Moktael-Hadid,  the  haematites  of 
Soumah,  and  Temoulga,  and  of  Oulossa-d’Oran.  In 
1872  Algeria  exported  391,190  tons  of  iron  ore,  valued 
at  19Jmilllions  of  francs. 

Algeria  also  contributes  many  other  ores,  such  as  lead, 
grey  copper  ore  and  pyrites,  found  over  the  whole  extent 
of  the  province  of  Tell;  zinc,  in  the  form  of  calamine 
and  blende;  antirnonial  ores;  and  mercury  is  found  in 
Constantine.  In  the  case  of  workings  conducted  with 
any  amount  of  knowledge  and  care,  considerable  success 
has  been  achieved,  but  in  more  instances  the  attempts 
have  faile^from  the  miserable  want  of  means  employed. 

To  the  present  time  the  expoi-ts  of  copper  ore,  lead 
ore,  and  lead  from  Algeria  have  been  very  small,  but 
the  trade  is  increasing,  and  with  the  employment  of 
Sufficient  Capital  and  energy^  there  is  little  doubt  that 
the  mining  and  metallurgical  industries  of  the  colony 
will  attain  a highly  respectable  figure. 

Our  neighbours,  the  French,  exhibit  their  usual  tact 
in  availing  themselves  of  this,  as  well  as  all  other  op- 
portuniiies,  of  letting  the  world  know  what  they  are 
doing  in  science  and  art.  The  government  and  the  city 
of  Paris  both  exhibit  largely  and  effectively.  The  most 
recent  of  the  works  thus  exhibited  are  examples  of  the 
geological  chart  of  France,  the  completion  of  several 
sheets  of  which  was  announced  the  other  day  to  the 
Acadi  niy’-  of  Sciences,  by  the  Minister  of  Public  Works. 
These  charts  are  the  development  of  the  general  chart 
due  to  the  labours  of  MM.  Broohont  de  Villiers, 
Dufrenoy,  and  Elie  de  Beaumont.  The  new  work  is 
under  the  direction  of  M.  Elie  de  Beaumont,  and  several 
eminent  mining  engineers  and  officials  of  the  School  of 
Mines. 

The  charts  exhibited  consist  of  twelve  sheets,  coloured 
geolcjgicallv,  of  (he  chart  of  the  staff,  and  coinpiise 
Eouen,  Beauvais,  Soissons,  Evreux,  Paris,  Meaux, 
Chartres,  Melun,  Provins,  Chateaudun,  Fontainebleau, 
and  Sens  ; two  sheets  of  longitudinal  sections,  and  three 
of  vertical  sections ; three  sheets  of  photographs  of 
quarries,  end  two  sheets  of  fossils,  also  photogTa|ihed, 
which  complete  the  accessory  documents  which  will  he 
attached  to  the  whole  series  of  charts. 

The.  work  is  jjerformed  with  great  care,  and  it  is  im- 
possible to  exaggerate  the  value  of  such  a series  of  charts 
to  the  mining,  metallurgical,  and  agricultural  interests  of 
the  countrv.  The  appearance  of  the  first  instalment  of 
thecharts  has  been  hailed  with  much  interest  by  scientific, 
men,  and  the  hope  is  expressed  that  the  important  work 
may  be  pu.shed  forward  with  the  activity  which  such  a 
valuable  practical  undertaking  deserves. 


The  offer  of  free  lodging  in  the  Eudolphinum  during 
the  Exhibition  at  Vienna  has  been  responded  to  by 
no  fewer  than  2,412  teachers.  Of  these  418  have 


been  selected,  viz. : — 207  Austrians,  99  Germane,  36 
Italians,  20  Englishmen,  14  Dutchmen,  13  Swedes,  12 
Danes,  10  Swiss,  7 Russians,  3 Belgians,  and  2 
Spaniards.  There  is  to  be,  moreover,  an  ordinary  in 
the  building  at  Is.  8d. 


Testimonial  to  Mr.  P.  C.  Owen.— Fifteen  hundred 
pounds,  in  sums  of  from  one  to  twenty  pounds,  have 
been  subscribed  by  the  British  exhibitors  as  a testimonial 
to  Mr.  Philip  Cunlitfe  Owen,  Secretary  of  the  British 
Commission,  in  recognition  of  his  unwearied  exertions 
and  unvarying  attention.  The  testimonial,  consisting  of 
candelabra  and  tazzas  by  Elkington,  and  jew'ellery  for 
Mrs.  Owen,  the  remainder  in  a purse,  will  be  presented 
in  London,  on  October  the  1st. 


Northampton  Exhibition  of  Leather  Work. — The 
Exhibition  of  Leather  Work,  opened  last  week  at 
Northampton,  has  proved  a complete  success.  The 
2,0(X)  exhibits  are  classed  into  five  divisions,  and  not 
only  illustrate  the  uses  to  which  leather  can  he  put,  hut 
the  machines  employed  in  manufacture.  Besides  shoes, 
boots,  gloves,  saddlery',  portmanteaus,  and  book-binding, 
there  are  specimens  of  leather  frames,  card  cases,  and 
brackets.  Some  old  English  leather  bottles,  a South 
Ameiican  lasso,  a Kaffir  shield,  and  one  ot  rhinoceros 
hide  taken  from  Magdala,  and  two  Ashantee  bridles 
excite  general  interest.  One  article  has  a pecuHar 
interest  of  its  own,  “part  of  the  show-board  of  Mr. 
Carey  (Rev.  Dr.  Carey),  written  by  himself  when  a 
shoemaker  at  Plackleton,  in  Northamptonshire.”  It  is 
a matter  of  history  how  Carey  became  a pioneer  of 
missions  in  lEngal,  and  an  Oriental  scholar,  one  whose 
“ name  v ill  be  remembered  to  the  latest  generation.” 
Colihett  asserted  that  “ the  trade  of  a shoemaker  numbers 
more  men  of  sense,  of  public  spirit,  than  any  other  in 
the  kingdom.”  There  is  hardly  any  other  science  or 
art  in  wl)ieh  they  have  not  distinguished  themselves. 
H ms  S ichs,  of  Niirnherg,  was  a shoemaker  ; and  Jacob 
Biihn,  whom  Hegelians  consider  one  of  the  founders  of 
modern  philosophy',  followed  the  same  humble  craft.^ 
Globe. 

Oriental  Congress  and  Exhibition.' — The  organisers 
of  the  congress  which  is  to  be  held  in  Paris  on  tbe  1st  of 
September  to  discuss  various  questions  connected  with 
Japanese  literature  and  the  best  means  of  bringing  tbe 
Japanese  intellect  into  profitable  conjunction  with  that  of 
Europe,  have  added  another  feature  to  its  programme 
w'hich  cannot  fail  to  he  an  attraction,  namely,  an  exhibi- 
tion of  the  products  of  Chinese  and  Japanese  art,  for 
which  purpose  the  Blinister  of  Public  Works  has  placed 
a portion  of  the  Palais  de  ITndustrie  at  the  service  of  the 
council.  M.  de  Longperier,  of  the  Institute  of  France,  is 
the  organiser  of  the  exhibition,  and  his  name  will  at  once 
give  character  to  the  undertaking  and  assure  its  being 
carried  out  with  the  sole  view  to  the  illustration  of  art 
and  archteology.  Taking  into  consideration  the  important 
nature  of  the  exhibition,  the  Municipal  Council  of  Paris 
has  voted  the  sum  of  1,200  francs  towards  expenses.  A 
line  collection  of  objects,  brought  from  China  and  Japan 
only  a few  m-onths  since  by  M.  Henri  Ctrmuschi,  will 
form  a feature  in  the  exhibition.  The  congress  itself, 
which  originated  with  M.  Leon  de  Eosy,  professor  of 
Japanese,  and  a few' other  eminent  Orii  ntulists,  promises 
to  he  very  attractive,  and  a considerable  number  of  Eng- 
lish names  are  on  the  list  of  its  memtiers ; and  it  will  be 
well  to  add  that  Mr.  Eobert  K.  Douglas,  ot  the  British 
Museum,  is  the  honorary  secretary  in  England.  The 
congress  will  not  be  merely  a scientific  assembly,  but 
also  the  opportunity  for  many  pleasant  and  profitable 
social  meetings  of  Orientalists  from  all  parts  of  the  world. 

Exhibition  at  Philadelphia. — The  Philadelphians  are 
hard  at  w'ork  preparing  for  their  Centennial  Exhibition 
to  be  held  in  187G.  £200  each  for  the  ten  best  designs 
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for  an  appropriate  building  had  been  offered,  and  40 
plans  have  now  been  sent  in. — Graphic, 

Whitehaven  Exhibition. — An  Industrial  Exhibition 
on  a large  scale  was  opened  last  week  at  Whitehaven, 
by  Mr.  G.  Bentinck,  M.P.,  in  connection  with  the 
Working  Men’s  Reading-room  and  Library. 


THE  INTER>IATIONAL  PATENT  CONGRESS. 

The  labours  of  this  congress  at  Vienna  were  brought 
to  a close  on  Saturday,  the  9th  inst.,  after  a week  of  dis- 
cussion. The  resolutions  finally  adopted  were  the  follow- 
ing:— 

“ Resolution  I. — The  protection  of  inventions  is  to  be  guaran- 
teed by  the  laws  of  all  civilised  nations  under  the  condition  of  a 
complete  publication  of  the  same  ; because  : — 

“ a.  The  sense  of  right  of  civilised  nations  demands  the  legal 
protection  of  intellectual  work. 

**  b.  This  protection  affords  the  only  practical  and  effective  means 
of  introducing  new  technical  ideas,  without  loss  of  time,  and  in  a 
reliable  manner  to  the  general  knowledge  of  the  public. 

“ c.  The  protection  of  Invention  renders  the  labour  of  the  in- 
ventor remunerative,  and  induces  thereby  competent  men  to  devote 
time  and  means  to  the  introduction  and  practical  application  of 
new  and  useful  technical  methods  and  improvements,  or  to  attract 
capital  from  abroad,  which,  in  the  absence  of  patent  protection, 
will  find  means  of  secure  investment  elsewhere. 

“ rf.  By  the  obligatory  complete  publication  of  the  patented  in- 
vention, the  great  sacrifices  in  time  and  of  money,  which  the  tech- 
nical application  would  otherwise  impose  upon  the  industry  of  all 
countries,  will  be  considerably  lessened. 

By  the  protection  of  invention  the  secrecy  of  manufacture, 
which  is  one  of  the  greatest  enemies  of  industrial  progress,  will 
lose  its  chief  support. 

Great  injury  will  be  inflicted  upon  the  countries  which  have 
no  rational  patent  laws,  by  the  native  inventive  talent  emigrating 
to  more  congenial  countries,  where  their  labour  is  legally  pro- 
tected. 

“ (j.  Experience  shows  that  the  holder  of  a patent  will  himself 
make  the  most  effectual  exertions  for  a speedy  introduction  of  his 
invention.” 

“Resolution  II. — An  effective  and  useful  patent  must  have  the 
following  principles : 

**  a.  The  inventor  or  his  legal  heir  only  can  obtain  a patent.  A 
liatent  cannot  be  refused  to  a foreigner. 

* b.  In  order  to  carry  out  thepriuciple  stated  above  (a),  the  in- 
troduction of  the  system  of  a preliminary  examination  is  recom- 
mended. 

“ c.  A patent  for  an  invention  should  be  granted  for  fifteen 
years,  or  the  option  should  be  to  extend  it  to  that  period. 

“cZ.  The  granting  of  a patent  must  be  accompanied  by  a de- 
tailed and  complete  publication,  which  renders  the  practical  appli- 
cation oi  the  invention  possible. 

“ e.  The  cost  for  the  granting  of  a patent  should  be  moderate, 
but  in  the  interest  of  the  inventor  an  increasing  scale  of  fees  should 
be  fixed,  so  as  to  cancel  a useless  patent  as  soon  as  possible. 

It  should  be  easy  for  any  to  obtain,  through  a well-organised 
patent  office,  the  specifications  of  any  patent,  as  well  as  to  ascer- 
tain which  patents  are  still  in  force. 

“ t/.  Laws  should  be  passed  by  means  of  which  a patentee  may 
be  Compelled,  in  cases  of  public  interest,  to  allow  the  use  of  his  in- 
vention, for  a suitable  remuneration,  to  all  bona-fide  applicants.” 

“Resolutio.v  III. — In  consideration  of  the  great  difference  be- 
tween the  existing  patent  laws,  and  in  consideration  of  the  altered 
state  of  international  communication,  the  necessity  of  reform  be- 
comes evident,  and  it  is  to  be  strongly  recommended  that  the  dif- 
ferent governments  should  endeavour  to  arrange,  as  soon  as  pos- 
sible, an  international  imderstanding  on  the  patent  laws. 

“ The  not  executing  of  a patent  in  a country  is  no  reason  for  its 
becoming  void  in  that  country,  as  long  as  the  invention  has  been  I 
carried  out  once,  and  the  possibility  is  there  that  the  right  of  using 
the  invention  can  be  obtained  by  any  inhabitant  of  th^  country.” 


A requisition  is  being  signed  by  Members  of 
Parliament  and  others,  requesting  the  Lord  Mayor  to  call  a 
(meeting  in  the  City  of  Loudon,  to  consider  the  advisability 
of  the  State  purchasing  the  railways.  Mr.  Bass,  M.P.  for 
Derby,  is  one  of  the  promoters. 

A company  has  been  formed  at  Adelaide  to  work 
^nal  coalmines  in  Tasmania.  A Victorian  company  has  also 
opened  a mine  at  Spring  Bay. 

Egypt  is  said  to  contain  113  navigable  canals  and 

756  smaller  ones,  constructed  for  irrigation. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

At  the  recent  Eisteddfodd  of  the  Anglesey  choir,  Lord 
Clarence  Paget,  K.C.B.,  in  the  course  of  his  presidential 
address,  made  the  following  remarks  on  the  school : — 

It  so  happens  that  my  presidency  of  to-day  will,  I hope,  be  the 
means  of  introducing  to  my  countrymen  the  knowledge  of  an 
institution  which  is  about  to  be  founded  under  the  immediate 
presidency  of  the  Prince  of  Wales.  I think  the  Welsh  pewple  are 
worthy  of  the  fii'st  intimation  of  this  proposed  scheme,  because 
already  they  have  in  the  principality  given  great  attention  to  the 
important  question  of  elevating  the  people  and  securing  all  the 
advantages  which  may  accrue  from  the  cultivation  of  the  noble 
art  of  music  and  of  the  other  branches  of  the  fine  arts.  Therefore 
it  is  to  Wales  that  the  honour  is  accorded  of  being  the  first  part  of 
the  United  Kingdom  to  be  informed  of  what  I trust  will  prove  to 
be  a magnificent  scheme  for  the  cultivation  of  music  amongst  all 
classes.  It  is  proposed  that  we  should,  under  the  presidency  of 
his  Royal  Highness  the  Prince  ol  Wales,  have  a great  national 
training  school  for  music,  of  which  the  central  depot  will  be  in 
London,  but  which  hereafter,  I trust,  will  spread  through  the 
whole  of  the  country,  exactly  as  the  schools  of  art  which  are  now 
established,  and  which  were  aLo  originated  by  the  Society  of  Arts, 
have  done.  A private  individual,  Mr.  C.  J.  Preake,  has  munifi- 
cently undertaken  at  his  own  cost  and  risk  to  erect  the  necessary 
buildings,  containing  class-rooms,  lecture-rooms,  and  everything 
that  is  necessary  for  the  school  to  be  attached  to  the  Albert  Hall. 
The  fundamental  principle  and  primary  object  of  the  school  is  the 
cultivation  of  the  highest  musical  aptitude  in  the  country,  in 
whatever  station  of  society  it  may  be  found.  In  order  to  carry 
out  this  principle  to  the  fullest  extent,  admission  to  the  school 
will  be  obtained  by  competi  ive  examination  alone.  The  proposed 
scholarships  will  be  300  innumberandwillbeoftwo kinds,  the  one 
to  afford  free  instruction  by  paying  the  students’  fees,  the  other  to 
give  free  instruction  with  a maintenance  allowance  in  addition. 
It  will  be  open  to  any  county,  town,  public  body,  or  private  indi- 
vidual to  establish  one  or  other  of  these  kinds  of  scholarships  for 
competition  under  given  limitations.  Should  there  be  more 
accommodation  in  the  school  than  is  requisite  for  the  instruction 
of  these  scholars,  students  paying  their  own  fees  will  be  admitted 
by  competition  to  fill  the  vacancies,  care  being  taken  that  they 
show  sufficient  aptitude.  It  is  proposed  that  the  school  should 
provide  in  the  first  instance  for  the  free  instruction  of  about  300 
scholars.  The  school  fee  without  maintenance  it  is  estimated 
will  be  between  £35  and  £40  pounds  a year.  The  rnaintenance 
allowance  for  the  support  of  a scholar  will  he  in  addition  to  this 
fee,  and  independent  of  the  school.  The  council  of  the  Royal 
Albert  Hall  are  prepared  to  devote  certain  rooms,  including  two 
small  lecture  theatres,  to  the  use  of  the  school  at  a nominal  rental, 
when  proper  arrangements  shall  have  been  made  for  its  conduct. 
This  assistance  is  estimated  to  be  worth  about  £1.000  a year.  The 
school  is  to  be  uuder  a committee  of  management,  consisting  of  two 
members  appointed  by  the  Royal  Commissioners  for  the  Exhibition 
of  1851 , two  members  appointed  by  the  council  of  the  Royal  Albert 
Hall,  and  three  members  appointed  by  the  council  of  the  Society 
of  Arts,  and  the  committee  thus  formed  will  consist  of  H R.H.  the 
Duke  of  Edinburgh,  H.R  H.  Prince  Christian,  Admiral  the  Right 
Hon.  Lord  Clarence  Paget,  K C.B.,  Major-General  F.  Eardley- 
Wilmot,  R.A.,F.R  S ,Mr.  Henry  Cole,C  B.,  Major  Donnelly,  R.E., 
and  Sir  W.  Anderson,  K C B.  Thus,  you  will  see  that  we  have  the 
prospect  H.t  last  of  establishing  in  our  own  country  the  highest 
class  of  mu-<i'  !il  edueation,  both  instrum‘^utal  and  vocal.  We 
shall  no  longHi*  be  depenibnit  upon  foreigners,  but  shall  look  to 
our  own  country,  where  there  is  as  gre^t  talent  as  in  any  other 
country  in  tlie  world,  and  as  great  an  aptitude  for  the  art  of  music, 
and  I hope  that  in  a few  years  we  shall  have  our  country  properly 
represented  with  regard  to  musical  education.  In  conclusion  it 
gives  me  very  sincere  pleasure  to  be  called  upon  to  occupy  the 
honourable  post  which  I do  on  the  present  occasion,  and  to  express 
my  hope  that  all  classes  of  society  will  use  th^ir  best  endeavours 
to  promote  the  scheme  which  I have  very  inadequately  put  before 
you. 


TECHNICAL  EDUCATION. 

The  excellent  action  of  some  of  the  City  Companies  is 
doing  more  and  more  to  draw  attention  to  technical 
education.  The  Goldsmiths’  Company,  e.g.,  annually 
award  £250  in  prizes  for  designs,  models,  execution,  and 
workmanship,  and  have  also  decided  that  a travelling 
scholarship  of  £100  shall  be  awarded  to  a student  who 
shall  have  shown  exceptional  talent  and  obtained  a prize 
for  design  for  three  successive  years.  The  members  of 
the  deputation  to  the  Marquis  of  Ripon  enunciated  some 
very  sound  views  on  a subject  which  cannot  be  allowed 
to  slumber  much  longer.  The  ancient  practice  of  ap- 
prenticeship has — it  was  averred — -almost  broken  down, 
and  has  not  yet  been  replaced  by  any  equally  advanta- 
geous s3’stem.  Workmen  are  no  longer  thoroughly 
taught,  and,  shifting  from  one  trade  to  another,  the 
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artisan  often  acquires  the  unsatisfactory  reputation  of 
“Jack  of  all  trades  and  master  of  none.”  South  Ken- 
sington has  done  a great  deal  towards  infusing  true 
artistic  feeling  into  those  who  can  avail  themselves  of 
its  advantages,  but  even  there  sound  practical  teaching  is 
wanted.  A lecturer  is  less  required  than  a practical  de- 
monstrator— one  who  can  not  only  tell  the  pupil  what 
he  should  do,  hut  show  him  how  to  do  it  by  prac- 
tical example.  None  but  a skilled  manipulator  can  do 
this,  and  there  appears  but  little  doubt  of  the  desira- 
bility of  employing  thoroughly  practised  artisans  as  de- 
monstrators. One  of  the  deputation,  however,  appeared 
to  be  struggling  against  the  inevitable  when  he  de- 
nounced the  present  system  of  subdivision  of  labour. 
No  doubt  it  is  to  he  deplored,  inasmuch  as  it  has  an  un- 
questionable tendency  to  dwarf  men  into  mere  machines, 
or  rather  portions  of  machines,  but  we  fear  that  the  cur- 
rent is  almost  too  strong  to  be  resisted.  Not  only  in 
trades,  but  in  professions,  is  the  tendency  towards  spe; 
cialities  becoming  stronger  every  Jay.  Lawyers  not  only 
devote  themselves  either  to  common  law  or  equity,  Par- 
liamentary business  or  conveyancing,  but  to  subdivisions 
of  these  great  branches.  Doctors  devote  their  lives 
to  the  study  of  a single  organ — the  eye,  the  ear,  the 
brain,  the  lungs,  the  heart,  or  the  skin.  The  same  ten- 
dency to  focus  the  entire  intelligence  upon  a single  point 
is  apparent  in  almost  every  walk  of  life ; but  in  some 
trades  it  has  been  carried  to  a preposterous  extent.  A 
more  thorough  technical  education  would  remove  many 
of  the  objections  to  subdivision  of  labour,  as,  although  it 
might  ultimately  pa3^  the  workman  best  to  devote  him- 
self to  one  department  of  his  craft,  the  artisan  and  the 
man  could  -not  fail  to  be  improved  by  a knowledge  of 
the  “ whole  art  and  mystery  ” of  his  particular  trade. — 
Iron. 


THE  ELECTRIC  LIGHT.- 

It  will  be  in  the  recollection  of  the  readers  of  the 
Journal,  that,  in  April  last  *,  an  analogy  was  pointed 
out  between  sunlight  and  the  electric  light,  and  that 
certain  conditions  were  therein  indicated  as  being  most 
favourable  to  that  particular  development  of  light  which 
would  best  bring  out  the  separation  of  the  power  pro- 
ducing the  light  from  the  place  of  its  manifestation. 
Those  conditions  were  the  employment  of  magneto- 
electrioitj',  and  the  use  of  a closed  incandescent  con- 
ductor in  an  atmosphere  which  would  not  oxidise  or 
otherwise  affect  the  durability  of  the  light-producing 
material.  From  the  quotation  from  the  Russian  paper 
Golos  which  follows,  it  will  be  seen  that  the  results 
anticipated  are  even  now  in  the  course  of  realisation, 
and  all  that  practical  men  can  do  is,  to  wish  the  plan  the 
success  it  seems  to  deserve,  and  to  wait  the  result  of  the 
further  exhibitions  of  its  power  in  London  and  other 
places  more  accessible  to  the  Western  nations  than 
St.  Petersburgh : — 

“ On  Tuesday  the  8-20  of  May,  a most  interesting 
trial  was  made  for  the  first  time  in  public  at  the  Ad- 
miralty House,  St.  Petersburgh,  under  the  auspices  of 
Messrs.  S.  A.  Kosloff  and  Co.,  the  proprietors  of  the 
patent,  of  a new  system  of  lighting  by  electricity,  the 
invention  of  Mr.  A.  Ladiguin  of  that  town. 

“ Owing  to  the  restricted  space  in  the  hall  made  use 
of  on  this  occasion,  the  number  of  spectators  was  neces- 
sarily limited,  but  still  they  consisted  of  more  than  a 
hundred  specialists  from  different  countries,  representa- 
tives of  science,  honourable  visitors,  and  many  reporters, 
who  were  all  deeplj^  interested,  and  unanimously  decided 
that  the  trial  was  really  successful. 

“Up  to  the  present  time,  as  is  well  known,  the  electric 
light  has  been  used  only  for  light-houses,  as  an  electric 
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sun  illumination  for  signals,  or  on  the  stage,  where  a 
strong  light  may  be  required  without  regard  to  cost ; but 
thus  far  it  has  been  quite  impossible  to  employ  it  for 
lighting  streets  or  houses. 

“ By  the  old  method  the  electric  spark  was  passed 
between  two  points  of  charcoal,  each  attached  to  a 
copper  wire  connected  with  an  clectro-magnetic  machine. 

“ The  disadvantages  attending  this  mode  consisted  in 
the  facts,  that,  for  each  light  a separate  machine  was 
required,  and  that  the  light  so  obtained,  although  verj’' 
powerful,  was  impossible  to  be  regulated,  besides  being 
non-continuous,  owing  to  the  rapid  consumption  of  the 
charcoal  points  from  exposure  to  air. 

“ All  these  difficulties  Mr.  A.  Ladiguin  has  tried  and 
apparently  overcome  most  successfully. 

“By  his  newly-invented  method,  only  one  piece  of 
charcoal  or  other  bad  conductor  is  required,  which  being 
attached  to  a wire  connected  with  an  electro-magnetic 
machine  is  placed  in  a glass  tube,  from  which  the  air  is 
exhausted,  and  replaced  by  a gas  which  will  not  at  a 
high  temperature  combine  chemically  with  the  charcoal. 
This  tube  is  then  hermetically  sealed,  and  the  machine 
being  set  in  motion  by  means  of  a small  steam-engine, 
the  charcoal  becomes  graduallj'  and  equally  heated,  and 
emits  a soft,  steady,  and  continuous  light,  which,  by 
a most  simple  contrivance  can  be  strengthened  or 
weakened  at  the  option  of  those  employing  it  ; its  dura- 
tion being  dependent  solely  on  the  electric  current, 
which  of  course  will  last  as  long  as  the  machine  is  kept 
in  motion. 

“Taking  into  consideration  the  fact  that  one  machine, 
worked  by  a small  three-horse  power  engine,  is  capable 
of  lighting  many  hundreds  of  lanterns,  it  is  evident  what 
ail  enormous  advantage  and  profit  could  be  gained  bj' 
the  illumination  of  streets,  private  houses,  public  build- 
ings, and  mines  with  the  new  electric  light.  In  the 
latter  it  must  prove  invaluable,  as  no  explosion  need  ever 
be  feared  from  it,  and  these  lanterns  will  bum  equally  as 
well  under  water  as  in  a room. 

“Without  mentioning  the  many  advantages  this  mode 
of  illumination  has  over  gas,  which  by  its  unpleasant 
odour  and  evaporation  is  slowly  poisoning  thousands  of 
human  beings,  and  from  which  explosions  are  frequent, 
we  can  state  that  by  calculations  made,  this  electric  light 
can  be  produced  at  a fifth  of  the  cost  of  coal  gas. 

“We  hope  shortly  to  place  before  the  public  more  com- 
plete particulars,  as  well  as  reports  of  further  experi- 
ments which  are  proposed  to  take  place  in  Vienna,  Paris, 
and  London.”— See  the  Russian  paper  Golos,  No.  129,  of 
May  11—23,  1873. 


NOTES  ON  BOOKS. 


Scientific  Handicraft.  By  J.  J.  Griffin,  F.C.S.,  &c. 
(London;  Griffin  and  Sons,  1873.) — This  is  a catalogue 
of  apparatus  suitable  for  the  performance  of  elementary 
experiments  in  physics,  comprising  mechanics,  hydro- 
statics, hydrodynamics,  and  pneumatics.  The  book  is 
abundantly  illustrated,  and  the  descriptions  are  suffi- 
ciently full  to  be  useful  to  the  physical  student. 

What  to  do  in  Disinfection,  &c.  (A.  W.  Allen). — A 
pamphlet  bearing  this  title  is  published  by  Mudie’s  Dis- 
infectant Company,  and  though  its  principal  aim  is  to 
brings  before  the  public  the  disinfectant  of  that  com- 
pany, it  also  gives  a good  deal  of  general  information 
upon  the  subject  of  disinfection,  which  at  the  present 
time  is  likely  to  be  specially  useful. 


The  Turkish  authorities  have  given  an  order  to 
Krupp,  of  Essen,  for  500  heavy  fortress  guns.  The  cost  of 
these  guns  will  be  £750,000. 
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GENERAL  NOTES. 


Discovery  of  Coal  near  Bagdad. — A coal  mine  has 
been  discovered  in  the  Bagdad  district,  between  Yezireb  and 
Zeto.  According  to  the  report  of  M.  Mongol,  engineer  to  the 
Vioeroyalty,  the  formation  extends  over  a length  of  more  than 
seven  kilometres,  with  a breadth  of  from  150  to  200  metres. 
Eighty-four  tons  were  got  out  during  the  first  three  weeks 
of  working. 

Servian  Railways. — The  principal  conditions  proposed 
for  the  construction  of  a railway  in  Servia  are  as  follows  ; — 
The  concession  is  to  be  granted  for  a term  of  fifty  years,  but 
the  Government  is  to  have  the  option  of  purchasing  the  line 
at  the  expiration  of  20  years.  The  undertaking  is  to  be  called 
“ The  Servian  State  Railway,”  and  it  is  to  have  a double  line 
of  rails.  The  company  constructing  it  is  to  be  subject  to  the 
jurisdiction  of  the  Servian  Government,  and  it  is  to  have  its 
head  office  at  Belgrade. 

The  Projected  Canal  through  the  Isthmus  of  Corinth. 

— According  to  the  Levant  Herald  it  appears  that  the  con- 
cession for  the  canal  through  the  Isthmus  of  Corinth  has 
been  granted  by  the  Greek  Government  to  a Greek  banker  of 
London.  This  concession  includes  a grant  of  30  millions  of 
square  yards  of  land  for  building  purpose.s,  docks,  &o.,  the 
mines  and  forests  in  the  neighbourhood  of  the  canal,  the 
mineral  springs  of  Zutraki,  railroads  and  tramways,  the  Lake 
of  Stymphalia  for  irrigation,  the  monopoly  of  the  navigation, 
and  numerous  other  privileges.  This  undertaking  is  said  to 
be  looked  upon  favourably  in  the  Levant. 

Preservation  of  Pood. — In  a recent  number  of  the 
Revue  Hebdomadaire  de  Chimie  Scientifique  ei  Industnelle, 
M.  Lanjorrois  propo.ses  to  preserve  animal  substances  from 
decay  by  adding  to  them  1 percent,  of  magenta  ! The  process 
has  been  applied  to  slices  of  beef,  which,  after  being  kept  for 
several  months,  yielded,  after  being  washed  and  boiled,  very 
good  soup.  The  Chemical  News  suggests  that,  should  this 
method  of  preserving  food  become  general,  it  is  to  be  hoped 
that  the  magenta  employed  will  be  free  from  arsenic. 

Asphalte  Paper. — Asphalte  paper  is  likely  to  become 
of  great  u.se  in  many  ways.  In  thin  sheets  it  is  useful  for 
wrapping  silks  or  other  fabrics  that  need  protection  from 
moisture,  for  lining  casts,  or  packing  boxes  for  pianos, 
&o.,  or  rolled  up  into  pipes  for  conveying  water.  Asphalte 
tubes  are  only  one- fifth  the  weight  of  iron,  will  not  rust,  and 
are  quite  tough  and  strong.  The  tubes  are  simply  sheets  of 
paper,  of  a peculiar  quality,  dipped  in  melted  asphalte,  and 
then  rolled  upon  a cylinder.  A machine  for  preparing  the 
asphalte  wrapping  paper  consists  of  a hollow  cylinder,  heated 
by  steam,  and  a wedge-shaped  box,  containing  the  hot 
asphalte.  The  box  has  a narrow  slit,  the  width  of  the 
paper,  and  as  the  paper  passes,  a thin  layer  of  asphalte 
is  distributed  on  the  paper  just  before  it  passes  the  cylinder. 

New  Pavements. — Wood,  macadam,  granite,  and  as- 
phalts (especially  the  latter)  find  ardent  friends  and  irre- 
concileable  enemies.  Much  praise  has  been  lavished 

upon  asphalte;  it  is  clean,  smooth,  and  noi.seless;  but 
the  memorial  presented  to  the  Commissioners  of  Sewers 
by  the  owners  of  fifteen  thousand  horses  shows  that 
there  are  at  least  two  sides  to  the  asphalte  question. 
The  slipperiness  of  asphalte  when  slightly  wet  is  a serious 
drawback  in  a country  where  dampness  is  the  normal 
condition  of  things.  Messrs.  Pirkford  and  Co.,  and  the 
London  General  Omnibus  Company  make  the  startling 
statement  that  accidents  to  their  horses  have  not  only  in- 
creased fifty  per  cent,  since  the  introduction  of  asphalte,  but 
have  become  more  severe  in  their  character.  On  the  other 
hand.  Captain  Shaw  rectirds  his  opinion  in  favour  of 
a'^phalte.  If  the  use  of  locomotives  on  roads  develop  with 
the  rapidity  predicted  by  many,  the  durability  of  pavements 
is  likely  to  be  subjected  to  much  severer  tests  than  it  has 
hitherto  endured.  A fifteen  or  twenty  ton  locomotive, 
travelling  at  three  miles  an  hour,  the  maximum  pace  pro- 
posed for  ” heavy  ” engines  ‘‘in  towns”  by  the  Select 
Committee  of  the  House  of  Commou.s,  will  he  very  likely 
to  find  out  the  “ soft  pilaoes,”  both  in  asphalte  and  its  rival 
pavements. — Iron. 


The  St.  Gothard  Railway. — The  seventh  report  of 
the  progress  of  the  St.  Gothard  Tunnel  has  just  been  pub- 
liished  by  the  Federal  Council.  From  this  it  appears  that 
the  length  of  gallery  driven  up  to  30th  of  June  was  427T0 
metres  ; length  of  tunnel  completely  excavated,  298’20 ; 
length  of  arch,  145.00;  length  of  sidewalls  (east),  101-90 ; 
ditto  west,  141  60  ; length  of  drain  built,  99-50  metres. 
The  average  number  of  workmen  employed  during  tho 
month  of  June  was  1,036;  the  greatest  number  employed 
in  one  day  was  1,205.  At  Goesohenen,  19  metres  of  the 
tunnel  in  curve  have  been  driven,  and  13'80  of  aroji  built. 
Towards  the  end  of  the  month  trial  will  be  made  of  two  new 
boring  machines  (Mackeau).  At  Airolo  the  tunnelling  by 
machinery  was  commenced  on  the  21st  of  June  with  the 
machines  of  Dubois  and  Franpois. 

Central  Asia. — The  completion  of  the  Northern  Bengal 
Railway  to  D irjeeliug  svill  do  much  towards  opening  the 
markets  of  Tibet  to  English  produce.  Through  Sikkim 
transit  is  attended  with  few  difficulties,  and  this  route 
possesses  the  advantage  of  leading  to  the  richest  provinces 
of  Tibet.  A little  to  the  ea.st  of  the  two  loftiest  mountains 
in  the  world — Mount  Everest  and  Kunohin-jinga  — is 
the  Jelep  pass,  only  13,000  feet  above  the  level  of  the  sea, 
thus  affording  a practical  gateway  to  Lhassa.  Trade  with 
Eastern  Central  Asia  has  hitherto  taken  a circuitous  route 
through  Ladakh  aud  over  tho  Karakorum  range  to  Yarkund 
and  Kashgar.  Despite  the  difficulties,  dangers,  and  length 
of  this  route,  trade  has  been  steadily  increasing,  and  affords 
great  encouragement  to  those  who  regard  Central  Asia  as  an 
important  future  outlet  for  our  manufactures.  TbeNorthern 
R dlway  will  also  afford  import, ant  help  to  the  tea-planters 
of  the  Terai.  Meanwhile  it  is  gratifying  to  hear  that  the 
mission  dispatched  with  the  Queen’s  letter  from  Rangoon  to 
Mandalay,  in  Upper  Burruah,  has  been  graciously  received 
by  the  golden-footed  monarch.  The  route  through  Upper 
Burmah,  along  the  line  of  the  Irrawaddy,  to  Western  China, 
has  long  attracted  the  attention  of  railway  projectors,  and, 
if  carried  out,  would  have  the  effect  of  pouring  the  whole 
export  trade  of  Yunan  and  Upper  Burmah  through  Ran- 
goon.— Iron. 


NOTICES. 


SUBSCRIPTIONS. 

The  Midsummer  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  following  works  have  been  presented ‘to 
the  Library : — 

R'^port  of  the  Commissioner  of  Agriculture  for  the 
year  1871,  and  the  Monthly  Reports  of  the  Department 
of  Agrirulture  for  the  year  1872.  Presented  by  the 
Department  of  Agriculture  of  the  United  States  of 
America. 

Smithsonian  Contributions  to  Knowledge,  Vol.  XVIII. 
Presented  by  the  Smithsonian  Institution,  Washington, 
United  States. 

Hydraulic  and  other  Tables,  with  Rules,  and  a variety 
of  Useful  Information.  By  J.  M.  Blackbourne, 
M.  Inst.  C.E.  Presented  by  the  Author. 

Practical  Hyilropathy.  By  John  Smedley.  Pre- 
sented by  the  Author. 

Traite  Pratiipie  du  Chauffage,  de  la  Ventilation.  Par 
Ch.  Joly.  Presented  by  the  Author. 

Scientific  Handicraft.  By  J.  J.  Griffin,  F.C.S.  Pre- 
sented by  the  Author. 
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two  eyes  left  to  them.  There  is  here  a curious  mode 
of  cutting  through  the  node  of  the  cane  without  con- 
sidering the  eye  close  by.  When  the  fruit  branch  has 
been  borne  by  one  arm  during  one  year,  it  is  in  the  fol- 
lowing established  on  the  next  arm  to  the  left,  and  the 
arm  with  the  obsolete  fruit-branch  is  cut  down  to  a 
stump.  In  this  manner  the  fruit-branch  travels  round 
the  vine  like  a game  of  cards,  from  right  to  left,  once 
in  four  years.  This  cycle  is  observed  in  the  whole  land 
of  Sherry. 

After  the  pruning,  the  vines  look  so  mutilated  and 
stumpy,  compared  to  their  former  richness  in  branches. 


ANNOUNCEMENTS  BY  THE  COTTNCIL. 


GENERAL  EXAMINATIONS. 

The  Programme  of  Examinations  for  1871  is 
now  ready,  and  may  be  had  gratis,  on  application 
to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY- 


CANTOR  LECTURES. 

The  tirst  lecture  of  the  third  course  of  Cantor 
Lectures  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thudichum,  Esq.,  M.D.,  on  Monday 
evening,  April  21st,  1873,  as  follows 

Lecture  I. — {Continued. from  page  772.) 

Pruning  op  the  Vines. 

After  a long  ride,  interrupted  by  frequent  local 
inspections  and  frequent  questions  on  my  part,  we 
arrived  at  the  vineyard,  named  the  “ A.  B.,”  from 
Andres  Botaina,  its  former  owner.  I requested  to  have 
the  pruning  of  the  vines  explained  to  me,  and  the 
capataz  fetched  his  cutting  instrument.  This  is  termed 


“•  hoz  de  poda.”  The  long  part,  “ boca,”  bears  the 
oblique  cutting  edge  with  which  the  canes  are  cut 
downwards.  The  “ peto  ” is  a kind  of  light  hatchet, 
and  used  as  such  upon  trunks  and  dry  old  wood.  In 

1'  cold  weather  this  hoz  not  rarely  breaks  the  branches, 
particularly  of  young  vines,  therefore  upon  such  ad- 
vanced viticulturists  now  perform  the  poda  by  means 
of  the  secateur.  Each  established  vine  is  generally  so 
trained  that  it  carries  four  arms  on  a low  trunk.  Ideally 
these  arms  should  be  at  right  angles  to  each  other,  but 
as  the  vines  have  no  supports,  and  the  branches  are 
heavily  dragged  down  by  the  fruit,  they  are  mostly 
wonderfully  contorted.  Long  fruit  branches  may  bear 
from  ten  to  twelve  eyes.  The  three  remaining  arms  are 
mere  stumps  of  old  vrood,  which,  if  any,  have  but  one  or 


that  the  uninitiated  can  scarcely  comprehend  the  manner 
of  their  recovering  the  autumnal  appearance.  This  was 
strongly  felt  by  an  English  visitor,  who  expressed  his 
fear  of  what  might  happen  if  the  pruned  vines 
should  take  it  into  their  heads  not  to  grow  again, 
and  caused  him  to  exclaim,  anxiously ; — “ Y si  no 
mete  ?” 

The  pruning  is  always  effected  with  the  intention 
of  causing  the  branches  to  grow  towards  the  ground; 
therefore,  stumps  which  are  directed  towards  the  earth 
are  preferred  to  those  which  are  turned  upwards.  When 
old  wood  is  so  situated  that  its  cutting  off  might  endanger 
the  fruit  branch,  it  is  left.  This  is  the  result  of  the  use 
of  the  coarse  instrument,  the  hoz,  above  described.  I 
have  not  heard  of  the  use  of  saws,  which  in  the  Gironde 
now  everywhere  accompany  the  use  of  the  secateurs. 

In  old  vineyards  young  vines  are  practically  all  pro- 
duced by  layers.  In  new  pla-itations  the  vines  are  pro- 
duced by  canes,  or  by  rooted  plants  trained  in  a plan- 
tera,  or  nursery.  The  new  stocks  are  always  planted  in 
a deep  hollow,  which  is  gradually  filled  up.  Wnen  the 
plant  has  obtained  a good  size,  and  consists  of  a good 
strong  cane,  it  is  cut  for  establishing  the  foot,  that  is  to 
say,  whereas  before  it  was  cut  close  to  the  ground,  now 
it  is  cut  at  a height  of  one  foot  from  the  ground.  Two 
eyes  only  are  left  to  it  at  the  top,  from  which  two  canes 
grow.  These  two  canes  are  in  the  next  autumn  cut  so 
as  to  leave  two  spurs  of  two  eyes  each.  Out  of  each  eye 
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a new  cane  is  produced,  and  these  four  canes  furnish 
the  four  permanent  arms  of  the  vine.  At  the  top  of 
the  primary  stem  a little  dead  wood  is  left  to  indicate 
the  spot  at  which  the  primary  cane  was  cut  from  the 
establishment  of  the  foot.  This  little  stump  is,  curiously 
enough,  never  removed  h}'  the  vine-dresser.  Here  I 
also  observed  some  striking  cases  of  the  diseases  affecting 
the  vine  in  Xeres  ; the  most  remarkable  of  them  is  the 
ageiia — the  insolation,  or  sun-stroke  of  the  leaves,  which 
causes  them  to  die  in  part  or  entirely.  Many  leaves  in 
1871  showed  this  effect  in  the  shape  of  black  or  brown 
patches  of  dead  tissue.  This  agefia  also  affected  the 
grapes,  and  gave  to  many  of  them  a nice  golden  brown 
face,  a feature  considered  a prime  quality  in  the  chas- 
selas  of  France,  and  termed  dare  (gilt).  But  the  grapes 
so  affected  at  Jerez  are  always  inferior,  and  never 
attain  either  the  sweetness  or  aroma  of  pale  greenish 
grapes  whi  h have  ripened  in  complete  shade.  The 
agena  affects  young  vines  more  than  old  ones,  and  causes 
great  havoc  in  nurseries  (planteras).  This  A.  B.  vine- 
yard is  mainly  planted  with  palominos,  few  mantuos,  per- 
runos,  and  cahocazos  ; but  it  also  contained  stocks  of 
the  following  rarer  varieties  of  vines:  — 

Abejera  derives  its  name  from  the  preference  shown 
0 it  by  the  bees  [ahejas).  It  has  a thick  foot,  with  many 
canes,  of  silver-grey,  yellowish  colour,  partly  hanging, 
partly  standing  erect.  The  canes  have  many  laterals. 
The  leaves  are  entire,  or  nearly  so,  somewhat  rugose, 
and  of  a pale  green  colour  on  their  surface,  and  woolly 
on  the  underside.  The  branches  are  pyramidal,  the 
grapes  green,  juic}',  and  sweet,  less  cloying  than  those 
of  the  albillo  Castellano,  which,  in  other  respects,  it 
much  resembles.  It  occurs  in  Espera  as  the  e.volusive 
stock  of  vineyards  or  patches. 

Agracera,  distinguished  by  the  agraz,  or  acid  taste  of 
its  grapes,  which  is  said  to  make  it  useless  for  the  pro- 
duction of  wine.  It  is  a late-ripening  vine,  forms  flowers 
until  the  end  of  the  spring,  and  ripens  some  of  its  fruit 
only  in  November.  Its  grapes  are  very  large,  black  or 
violet ; the  bunches  are  mostly  small,  and  poorly  pro- 
vided with  grapes.  Sometimes,  however,  when  the  vine 
is  planted  in  good  soil,  they  become  large  and  close- 
grained.  It  is  almost  exclusively  grown  in  espaliers. 
The  stock  is  slight,  the  canes  are  numerous,  and  have 
many  branches ; their  colour  is  greenish-white,  and 
sometimes  reddish.  The  leaves  are  small,  shining,  dark 
green,  and  almost  smooth.  They  remain  long  on  the 
vine. 

The  Agracera  de  soto  is  a variation  of  the  foregoing. 
Its  grapes  are  less  black  and  less  acid,  and  ripen  earlier 
than  those  of  the  ordinary  agracera.  It  also  resembles 
a little  the  melonera.  It  is  more  suitable  for  wine 
(say  the  Jerezanos)  than  the  other  two  varieties,  because 
it  is  less  acid. 

The  pago  el  Almocadon  lies  along  the  right  side  of 
the  Trebujena  roail,  opposite  high  Macharnudo.  The 
road  is  here  also  termed  the  cross  road  or  thorough- 
fare of  Almocaden,  as  if  this  pago  were  situated  on 
both  sides  of  the  road.  Its  soil  is  albariza,  with  palo- 
mino mainl)',  mixed  with  some  mantuos,  moscatels,  and 
others.  The  principal  vineyard  is  that  of  Mataraoros. 
The  name  of  Almocaden  is  Moorish,  and  signifies  cap- 
tain or  chief  of  troops  guarding  the  fields.  To  the  right 
is  the  pago  of  Cuadros,  fifteen  to  twenty  aranzadas  of 
vineyards  upon  the  rivulet  of  the  same  name,  abutting 
on  the  road  to  Trebujena,  between  it  and  that  of 
Carrasoal.  The  soil  is  bugeo,  with  some  albariza,  mainly 
planted  with  palomino.  We  now  entered  Carrascal,  a 
pago  of  seven  humlred  aranzadas,  enjoying  great  repu- 
tation. Carrascal  means  a forest  or  plantation  of  ever- 
green oaks ; it  m ly,  therefore,  be  assumed  that  these  pre- 
ceded the  vines  in  this  pago.  The  soil  on  the  heights  is 
albariza,  in  the  lower  parts  bugeo.  Its  predominant  vine 
is  palomino,  with  some  caiiocazo,  Pedro  Jimenez,  and 
albillo.  It  yields  fine  mostos  and  superior  dulces.  It 
forms  the  centre  of  the  group  of  pagos  which  lie  between 
the  road  to  Trebujena  and  that  to  Lebrija.  It  contains 


large  vineyards,  and  amongst  them  that  of  Amorosa  and 
that  of  the  Corregidor. 

Amorosa  lies  on  a lower  hill,  surrounded  by  a circle 
of  higher  ones,  and  therefore  well  protected  from  incle- 
ment winds,  particularly  the  dreaded  levante.  It  pro- 
duces the  amoroso  sherry,  which  is  well  known  and 
frequently  imitated.  Only  a short  time  ago,  I saw  a 
naive  advertisement  of  a London  wine  merchant,  stating 
that  he  had  fine  amoroso,  that  he  did  not  know  why 
it  should  be  called  so,  but  it  was  much  liked,  and  therefore, 
etc.  He  and  his  customers  will  perhaps  thank  me  for  the 
information,!  that  Amoroso  was  the  name  of  the  original 
proprietor  and  planter  of  this  vineyard,  who  lived  at  the 
beginning  of  this  century,  and  is  remembered  as  a contri- 
butor to  the  work  of  Clemente.  But  for  this  reason 
the  name  might  be  considered  objectionable,  particularly 
as  the  Italians  play  much  with  the  root  of  amor  in  the 
names  which  they  give  to  many  of  their  productions, 
such  as  amorino,  amoroso,  amoretto,  and  others,  all  of 
which  I have  seen  on  labels.  However  that  may  be,  the 
wine  which  grows  in  this  vineyard  is  termed  amoroso, 
because  it  grows  in  the  vineyard  of  Amorosa  (i.e.  vifia), 
and  not  on  account  of  any  other  real  or  imaginary  pro- 
perties of  the  wine. 

The  vineyard  contains  some  palomino  negro,  which 
is  generally  used  for  dulce,  or  vino  de  color.  Having 
completed  our  inspection,  we  rode  to  the  vineyard  of 
Romano.  Behind  the  house  of  the  capataz  was  a great 
growth  of  Marvels  of  Peru  (Suspires),  with  white, 
red,  yellow,  and  violet  flowers.  Some  yellow  flowers 
were  piebald,  one-eighth  of  their  entire  petal  being  red. 
The  vines  and  mode  of  making  wine  were  here  the 
same  as  everywhere,  but  I took  the  opportunity  of 
inspecting  the  latter  a little  closer. 

Vintage. 

The  gatherers,  or  vintagers,  all  men,  were  busily 
engaged  in  selecting  the  best  grapes  for  dulce,  to  be  dried 
oh  the  platform.  Each  had  a box  (tineta),  with  a strap 
of  esparto  fixed  on  one  side,  which  hung  the  box  over 
arm  or  shoulder. 

The  full  tinetas  were  taken  to  the  platform,  and  their 
contents  emptied  on  mats.  The  next  operation  was  the 
removal  of  the  main  stalks,  which  was  effected  by  cutting 
the  side-branches  of  the  bunches  away  from  the  stalks 
by  means  of  knives.  I was  told  that  this  was  done  for 
dulce  only,  and  not  for  other  wine.  I then  inspected  the 
building,  which  struck  me  by  its  size  and  convenience  for 
vino-poetic  purposes.  In  a large  hall  were  the  sleeping 
mats  of  the  labourers,  the  pit  for  their  nightly  bonfire, 
and  the  copper  for  boiling  the  must.  In  a large  shed 
behind  this  were  thqlagares,  to  the  number  of  eight,  and 
an  hydraulic  press.  All  these  were  in  active  operation. 

The  Lagar. 

The  lagar  used  in  Andalusia  is  a large  square  wooden 
trough,  in  which  the  grapes  are  trodden  and  pressed, 
but  never  fermented.  It  differs,  therefore,  greatly  from 
the  Portuguese  lagar,  which  is  mostly  of  stone,  and 
serves  for  treading  and  pressing  as  well  as  fermenting 
the  mosto.  The  platform  or  even  bottom  of  the 
Jerez  lagar  is  a square  of  about  three  yards  on  each 
side.  The  sides  of  the  trough  are  from  eighteen  inches 
to  two  feet  high,  and  slope  inwards  towards  the  bottom. 
The  top  of  the  trough  measures,  therefore,  about  three 
and  a-half  yards  in  each  direction.  In  the  centre  of 
the  platform  a wooden  or  iron  screw  is  fixed  perpen- 
dicularly. This  is  about  seven  feet  long ; it  carries  a 
heavy  nut,  to  which  strong  levers  are  attached,  this 
entire  piece  from  end  to  end  being  about  two  yards  in 
length.  The  necessity  of  getting  this  piece  out  of  the 
way  of  the  workmen,  when  they  are  treading  and 
manipulating  the  grapes,  causes  the  enormous  length  of 
the  screw — for  while  onl}'  the  lower  half  or  third  of  the 
screw  is  actually  used  for  pressing  grapes,  the  upper 
half  or  two-thirds  serves  to  screw  up  the  nut  and 
leavers  to  a height  above  the  heads  of  the  workmen.  The 
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lagar  is  raised  above  the  ground  about  a yard  or  more 
and  slightly  inclined  in  the  direction  of  the  side,  where 
there  is  a spout  for  the  juice  to  flow  off.  Sometimes  thi 
lagar  is  raised  sufficiently  high  to  allow. a hota  to  be 
placed  under  the  spout  and  receive  the  juice  directly. 
But  more  commonly  the  spout  delivers  the  juice  into  h 
tub,  even  when  the  lagar  is  high  enough  to  allow  the 
bota  to  be  placed  directly  under  its  spout.  Of  such 
lagares  there  are  generally  a number  kept  ready  in  the 
building  attached  to  each  vine.yard.  In  some  vineyards, 
of  which  I knew  the  dimensions,  I counted  that  one 
lagar  was  kept  for  every  eight  or  ten  aranzadas  of  vine- 
yard, so  that  on  each  lagar  there  would  be  made  from 
thirty  to  forty  botas  of  mosto  during  each  vintage. 

Pressing  the  Grapes. — Pisa. 

The  grapes  are  spread  on  the  lagar,  and  immediately 
dusted  over  with  burned  plaster  of  Paris  (Yeso).  Perhaps 
from  twenty  to  thirty  pounds  of  plaster  are  thus  em- 
ployed, enough  in  any  case  to  precipitate  all  tartaric  acid 
and  leave  a large  excess  of  sulphate.  Two  men  (pisa- 
dores),  lightly  clad  in  short  breeches,  wearing  leather 
shoes,  the  entire  soles  of  which  are  covered  with  heavy 
iron  nails,  now  tread  the  grapes  in  the  lagar,  keep- 
ing time  with  each  other.  The  treading  proceeds 
first  in  one  direction,  and  then  at  right  angles  to  it,  over 
the  entire  lagar.  The  juice  does  not  run  from  the  lagar 
■while  the  trodden  grapes  are  lying  spread,  but  begins  to 
flow  when  they  are  heaped  up  in  one  corner  and  patted 
with  the  shovel.  New  grapes  are  now  spread  over  the 
lagar,  and  trodden,  and  shovelled  aside;  and  this  is  re- 
peated until  a sufficient  quantity  has  been  treated  to  give 
a bota  of  mosto  and  a quantity  of  murk  sufficient  for  a 
pressing,  and  for  leaving  a dry  cake  of  sufficient  size. 
The  trodden  murk  is  now  heaped  up  around  the  screw, 
which  stands  in  the  centre  of  the  lagar,  and  is 
with  great  labour  and  difficulty  worked  up  into  a high 
conical  heap.  The  lagar  is  swept,  and  all  is  carefully 
collected.  To  see  the  pisadores  building  this  “pie”  with 
the  shovel,  and  ever  and  anon  patting  it  with  the  hands, 
cutting,  bending,  and  adjusting  it,  and  then  see  the  murk 
bulge  out  here  and  yonder,  and  require  a new  effort 
on  the  part  of  the  pisadores,  reminded  me  greatly 
of  the  efforts  of  boys  to  construct  a snow  man  in  thawy 
weather.  At  last,  however,  the  column  stands,  and  is  now 
ready  for  being  bandaged.  A long  band,  made  of  esparto 


grass,  three  to  four  inches  broad,  is  wound  round  the 
cone  of  murk  from  below  upwards  in  a spiral  direction  ; 
both  ends  are  fastened  by  being  clenched  between  two 
rounds  of  the  band  itself.  Frequently  the  windings  an 
not  uniform,  so  that  no  spiral  result  is  obtained.  When 
well  built,  the  structure  resembles  much  the  representa- 


tion of  the  tower  of  Babel  in  Merian’s  picture  Bible. 
About  fifteen  rounds  of  the  band  are  required  to  cover  a 
■one  about  a yard  in  height.  The  top  of  the  murk  is 
■overed  with  a plate,  over  this  passes  the  nut  of  the 
screw  to  which  the  levers  are  fastened,  and  the  murk  is 
now  compressed  by  turning  the  nut  downwards.  As 
this  proceeds  the  murk  gives  out  juice,  and  the  spiral 


circles  of  the  esparto  bands  are  pressed,  the  upper  ones 
behind  or  inwards  of  the  lower  ones.  At  last  the  labour 
of  turning  the  screw  becomes  severe.  To  overcome  the 
friction  of  the  plate,  the  men  have  to  jerk  their  bodies 
violently,  and  as  they  might  thereby  lose  the  grasp  of 
the  levers  and  fall,  they  tie  their  hands  to  the  levers. 
When  the  murk  is  compressed  so  that  the  two  men  jerk- 
ing simultaneously  at  the  levers  can  no  longer  move  the 
screw,  the  pressing  is  complete.  The  cake  is  allowed  to 
remain  in  this  compressed  state  for  a time  and  is  then  re- 
moved. 

Some  now  subject  the  entire  murk,  distributed  on  mats, 
to  a second  compression  in  hydraulic  presses  ; others  re- 
move the  stalks  by  working  the  murk  on  sieves,  treat 
the  murk  with  water  and  then  compress  between  mats, 
others,  again,  simply  pour  water  on  the  murk  and  press 
it  between  mats.  Whenever  I have  seen  any  of  these 
processes  adopted  I have  been  always  informed  that  the 
product  was  not  put  with  the  wine  or  used  for  wine,  but 
was  kept  and  fermented  by  itself  and  ultimately  taken  to 
the  distillery. 

The  juice  which  runs  from  the  most  inclined  part  of 
the  lagar  through  a spout  passes  through  an  iron-wire 
sieve  (see  woodcut,  page  784),  of  the  shape  of  an  oval 
basin,  hung  over  the  end  of  the  spout  to  retain  pips  and 
husks,  and  then  flows  into  a tub  (tina),  whence  it  is  ladled 
by  flat  spoons  resembling  bankers’  money  shovels,  into 
jugs,  and  from  them  poured  through  a finer  sieve,  placed 
inside  a wide  funnel  (emhudo),  into  the  butts. 

This  mode  of  pressing  is  highly  laborious,  and  yet  does 
not  yield  a dry  cake  of  murk.  Its  only  advantage  is 
that  it  is  not  strong  enough  to  press  juice  out  of  the 
stalks ; but,  as  no  care  is  taken  to  exclude  the  last  por- 
tions of  juice  from  the  husks,  which  are  always  harsh, 
from  the  mo.sto,  this  feebleness  is  only  a partial  protec- 
tion against  the  coarse  elements  of  the  murk.  We  can 
judge  of  this  process  better  by  comparing  it  with  the 
method  of  pressing  used  in  the  Champagne.  Here  the 
must  is  collected  in  four  or  five  different  stages  and  mi.xed 
consciously  only,  with  the  distinct  object  of  obtaining 
the  finest  and  purest  juice  and  excluding  acerbity.  (See 
I’hudichum  and  Dupre,  Treatise  on  Wine,  &c.,  p.  459). 
Compare  also  with  the  Jerez  mode  of  pressing,  that 
which  is  used  in  Styria  and  Dalmatia  (see  ibid.,  page 
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604),  and  the  description  of  good  wine-presses  as  used 
in  the  Gironde  (ibid.,  p.  102,  et  seq.) 

The  pago  nearest  to  Jerez  reaching  from  the  Lehrija 


road  to  the  Sevilla  chaussee  is  the  Cruz  do  las  Cahal- 
leras.  Thirty  aranzadas  of  barro-arena  are  here  planted 
with  mantuos  and  mollares.  United  to  this  is  the  Pie 
de  Rey,  a pago  of  eight  or  ten  aranzadas.  Farther 
N.N.E.  lies  Bogar  (or  Bogas),  a barro-arena  pago  of 
ninety  aranzadas,  extending  from  the  Duoha  to  the 
Sevilla  road. 

About  one  and  a half  kilometres  from  Bogar,  in  the 
direction  toward  Dacha,  on  both  sides  of  the  Ducha 
road,  and  looking  towards  Carascal  on  the  west,  and  Val 
de  Pajuela  on  the  east,  is  the  pago  of  Doha  Eosa,  harro- 
arena  with  some  albariza,  about  thirty  aranzadas  in 
extent.  Its  vines  are  mantuos  and  mollares.  The 
most  extreme  pago  in  this  section  on  the  Sevilla-road, 
and  stretching  on  its  eastern  side  to  the  railway,  bordered 
on  the  N.E.  by  the  cafiada  ancha  is  Val  de  Pajuela,  a 
barro-arena  pago  of  one  hundred  aranzadas.  On  it 
mantuo  predominates. 

The  second  section  of  the  north-east  district  lies 
between  the  Sevilla-road  and  the  Arcos-road.  The 
pagos  nearest  to  Jerez  are  Jarreta,  pago  of  barro-arena 
near  cemetery,  between  the  road  de  la  Zanja  and  the 
carriage  road  to  Arcos.  Here  also  lies  Membrillar,  dose 
to  the  rivulet  of  the  same  name  ; its  extent  is  about  forty 
aranzadas.  Laguna  del  Jabonero  is  a pago  which  may 
have  been  a swamp  in  which  soda-plants,  yielding  ash 
fit  for  soapmaking,  grew.  Apart  is  occupied  by  the 
cemetery.  Close  to  it  and  the  cemetery  is  the  Peral  del 
Cangrejo,  a pago  of  barro-arena,  and  close  to  this, 
bordering  upon  Jarreta,  is  Peliron,  barro-arena,  forty 
aranzadas  in  extent.  Close  to  the  Peral  del  Cangrejo  is 
the  pago  of  Cuatro  Novias,  barro-arena,  thirty  aran- 
zadas. It  borders  upon  the  suburbs  of  Jerez. 

On  the  right  side  of  the  Sevilla  road,  between  this 
and  the  road  De  la  Zanja,  below  Valdepajuela,  lies  the 


la  Zanja,  and  a side- road  called  of  Largklo,  lies  the  barro- 
pago  of  Santa  Fe,  barro-arena,  twenty  aranzadas  in 
extent.  Between  the  long  narrow  lane  which  runs 
almost  parallel  with  the  Sevilla  road,  called  Callejon  de 
arena  pago  of  Largklo,  with  a surface  of  200  aranzadas. 
Close  to  this,  and  in  the  direction  of  Las  Abiertas,  is 
Pelona,  a barro-arena  pago.  Here  also  is  Percebk,  a 
barro-arena  pago  of  twenty  aranzadas,  planted  with 
mantuos  and  mollares. 

The  most  eastern  pago,  situated  close  to  the  high-road 
to  Arcos,  between  the  olive-groves  of  Alcantara  and 
land  belonging  to  the  Cortijo  de  la  Pefiuela.  is  the  pago 
of  Alchntara.  It  gave  its  name  to  the  Marquisate  of 
that  name,  which  was  bestowed  in  the  seventeenth 
century  upon  the  Jerezano  D.  Agustin  Villavicencio. 
Its  soil  is  albariza,  its  surface  one  hundred  aranzadas — 
the  palomino  predominates  upon  it.  Its  most  notable 
vineyard  is  that  called  of  the  Cartuja,  formerly  the  pro- 
perty of  the  monastery  of  that  name  on  the  Guadalcte. 
The  last  pagos  of  this  group  to  he  described  are  the 
Abiertas  de  Caulina  vineyards,  in  the  plain  of  Caulina, 
forming  the  extreme  E.N.E.  end  of  the  group,  and 
bordering  upon  the  Llanos  de  Caulina.  They  extend 
from  the  Arcos  road  to  the  Callejon  de  la  Zanja,  and  are 
traversed  by  the  railway.  On  the  north  they  are 
bounded  by  Santa  Fe,  on  the  south  by  El  Pinar.  Their 
soil  is  barro-arena,  their  vines  are  mantuos  and  mollares, 
and  their  surface  is  one  hundred  and  forty  aranzadas. 

The  vines  most  commonly  grown  in  this  and  the  fol- 
lowing district  are  the  mantuos,  mollares,  the  ferral 
and  beba.  I subjoin  a short  description  of  them  and  of 
their  subordinate  varieties : — ■ 

Mantuo  Castellano. — This  vine  occupies  one-half  of  the 
Jerez  vineyards.  Its  stock  is  strong;  its  canes  are 
numerous  and  large  ; at  the  thick  end  they  are  greyish 
red,  towards  the  point  whitish  red ; the  leaves  are  yel- 
lowish green,  and  reddish  when  they  are  shed ; they  are 
of  medium  size,  entire,  and  woolly  on  the  lower  face. 
The  numerous  bunches  are  large;  the  grapes  large, 
equal,  of  good  taste,  and  ripen  a fortnight  later  than 
those  of  the  palomino ; they  rot  easily  in  rainy  weather. 
They  are  peculiarly  consistent,  without  being  hard,  as 
if  the  juice  was  shut  up  in  many  small  receptacles. 
Many  dark  stones  make  the  grape  disagreeable  to  eat. 
Its  mosto  is  very  heavy,  ranging  from  9'7®  to  14°  B,  and 
developes  into  wines  termed  finos. 

Mantuo  de  Pila. — The  canes  are  somewhat  irregular  ; 
the  grapes  hard ; sweet,  but  late  ; this  lateness  necessi- 
tates that  they  should  hang  on  the  vines  beyond  the  time 
of  the  general  vintage,  which  causes  them  to  be  incon- 
venient grapes  for  wine-making,  if  not  kept  by  themselves 
Its  name  is  derived  from  Pila,  the  town  in  the  province 
of  Seville. 

Mantuo  niorado. — Similar  to  the  other  mantuos,  but 
differing  by  the  violet  colour  of  its  grapes. 

Mantuo  (7o/ Whitish  strong  canes  ; leaves  yel- 
lowish green  ; grapes  large,  bronzed,  and  translucent. 

Mantuo  lacren,  ladrenado,  or  layren. — Name  derived 
from  the  Arabic,  of  problematical  meaning.  Similar 
to  the  former ; its  grapes  are  less  translucent  and  later 
ripe  ; its  bunches  more  pyramidal. 

Canocaso. — Arabic  name,  signifying  soft  mild  grape. 
Is  also  termed  mollar  bianco.  The  stock  is  strong , its 
canes  are  numerous  and  straggling,  some  being  upright, 
others  on  the  ground,  hanging  in  all  directions  ; they  are 
thick,  and  of  a greyish  red  colour,  with  some  yellow 
admixed.  The  large  leaves  are  almost  entire,  yellowish 
green  ; the  branches  are  large,  with  many  grapes,  and 
giving  a mosto  of  from  11°  to  12“  B,  which  produces 
high-flavoured  olorosos.  When  well  dried  in  the  sun  it 
may  be  advantageously  combined  with  Pedro  Jimenez 
for  dulce. 

Mollar  negro,  also  termed  Sevillano. — Stock  middling  ; 
Canes  numerous,  hanging,  greyish  red  ; with  large  and 
almost  round  leaves  of  yellowish  green  colour,  which 
become  red  before  the  fall.  The  bunches  are  large  and 
numerous,  the  grapes  black.  Very  commonly  grown. 
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inJfrez,  and  used  for  verdeo.  Mosto  weighs  from  9° 
to  B. 

■Fetrar,  also  ferral. — Stock  strong,  with,  few  short, 
thick,  erect  canes,  of  a greyish  red  colour.  Leaves 
yellowish  green  ; bunches  large  ; grapes  nearly  black, 
large  and  very  late.  In  unfavourable  years  and  con- 
ditions the  husks  remain  violet,  even  green,  though  the 
contents  are  quite  sweet.  It  should  be  grown  on  espa- 
liers in  protected  places,  upon  the  so-called  extension 
system,  with  many  branches,  like  the  so-called  Hambro’ 
vine  of  English  conservatories,  the  Tyrol  grape,  to 
which  it  has  much  resemblance.  It  is  supposed  that 
from  the  richness  in  branches  (when  it  is  grown  on  espa- 
liers) the  Arabic  name  ferrar  is  derived.  Its  mosto  is  not 
very  heavy,  Clemente  finding  it  8'5“  B.  I have  ob- 
served it  at  14“  B,  from  very  ripe  ferrars.  Clemente 
says  that  its  must  was  not  good  for  wine,  as  it  was 
too  acid.  This  has  been  so  often  repeated,  that  it  is  now 
generally  believed  ; but  it  is  a great  error.  I have  made 
excellent  wine  from  ferrar.  It  must  not  be  forgotten 
that  what  in  Andalusia  is  acidulous,  would  be  very  sweet 
indeed  even  in  the  Gironde.'' 

The  last  of  the  favourite  vines  in  this  district  is  the 
Beba.  Its  stock  is  of'  middling  size,  with  canes  which 
are  red,  and  have  the  silver-grey  hue  ; they  sink  to  the 
ground.  The  leaves  are  large,  and  appear  whitish,  owing 
to  a downy  covering ; in  shape  irregular,  palmate,  lobed, 
and  of  uneven  surface.  The  bunches  are  pyramidal, 
and  dense,  and  the  grapes  are  large  and  hard,  and  fre- 
quently bronzed.  They  are  late,  and  therefore  are 
suitable  for  being  hung  up  for  later  use,  or  for  being 
transformed  into  raisins.  Large  quantities  are  sold  as 
verdeo.  As  I have  repeatedly  used,  and  shall  have 
again  to  use  this  expression,  I give  some  explanation 
of  its  meaning.  Verdear  is  the  selling  of  fruit  for  the 
purpose  of  its  being  eaten  fresh,  or  transformeil  into 
other  products.  Thus  it  is  said  that  the  inhabitants  of 
Velez  transport  to  Malaga,  in  the  month  of  July, 
‘‘para  verdear,”  or  “para  verdeo,”  250  mule  loads  oi 
sugarcane.  The  grapes  which  are  sold  as  such  at 
Jerez  are  termed  “ verdea,”  but  it  does  not  follow 
that  they  are  all  eaten.  A portion,  no  doubt,  is 
made  into  wine,  although  produced  and  sold,  in  the 
first  instance,  as  verdeo.  (See  Clemente,  p.  13S,  foot- 
note 1.) 

Calona. — This  vine  has  a medium-sized  stock,  and  lew 
straight  and  erect  canes.  The  leaves  are  almost  entire, 
unequally  punctured,  and  of  a yellowish  green  colour. 
The  bunches  are  large,  the  grapes  large  and  white, 
tasty,  but  sour ; this  is  indeed  indicated  by  its  name, 
which  is  Arabic  and  indicates  acid  or  vinegar.  It  is  an 
early  grape  and  used  for  eating.  Its  black  brother,  the 
Calona  neyra^  also  termed  Carchuna,  has  yellower  leaves 
than  Ihe  former,  and  large  thick  black  grapes.  They 
are  sweeter  and  earlier  than  the  white  ones,  and  liked 
for  eating. 

The  Uva  de  Lnja  belongs  to  the  class  of  datileras,  has 
numerous  straggling  canes,  and  small  and  light  yellowish 
leaves.  The  grapes  are  large  and  frequentl5'  two-winged ; 
when  single  they  are  conical ; the  berries  have  thin 
husks,  and  are  good  for  raisins  and  for  eating.  The 
name  is  derived  from  the  town  of  Loja. 

A kind  of  vine,  not  frequently  grown  here,  and  pos- 
sibly identical  with  the  Malvasia  of  Greece,  is  the 
Malvnsia.  Canes  erect,  short,  whitish  red.  Leaves 
large,  irregularly  lobed  or  palmate  ; grapes  transparent, 
white,  very  delicate  to  eat,  sweet,  and  early,  but  with  a 
thick  skin.  Comes  from  Catalufia.  Another  interesting 
vine  is  the  Vigiriega  cnmmun.  Middling-sized  stock, 
many  canes,  and  j'ellowish  leaves,  of  middling  size, 
almost  entire  and  round.  Bunches  few;  grapes  almost 
round,  greenish  white,  and  very  sweet,  being  good  fur 
mosto  and  for  eating.  A variety  of  it  is  the  still  more 
rare  Vigiriega  negra,  black,  and  much  less  sweet  than 
the  former. 

On  this  occasion  I obtained  a classification  of  grapes, 
in  the  order  of  their  quality  for  making  wine : — 


Pedro  Jimenez  — the  finest  grape,  little  grown  in 
Jerez,  mostly  used  for  dulce  ; sweetest  grape. 

Palomino — the  dominating  vine  ; produces  finos  and 
amontillados ; made  pure. 

Perruno — produces  high-flavoured  olorosos. 

Mantuo  Castellano — solid  fleshy  grape. 

Mantuo  de  Pila— late  grape. 

The  foregoing  alone  form  sets  in  vineyards. 

The  following  never  form  sets,  and  are  not  prized  for 
wine  : — 

Beba — esteemed  for  eating. 

Cafiocazo — scarce ; produces  high-flavoured  olorosos. 

Ferral,  Mollard,  and  Palomino  Negro — are  used  by 
proprietors  for  making  vino  de  color,  as  if  from  white 
grapes,  not  red.  The  ferral  and  mollar  are  rejected  by 
the  purchasers  of  partidos. 

Almunecar  and  AlbiUo — the  most  jucy  or  fluid  of 
grapes. 

The  proportion  in  which  any  of  these  vines  are  reared 
in  vineyards  may  be  seen  under  the  description  of  each 
district.  For  common  vineyards  no  proportion  can  be 
stated.  I inspected  some  crops  while  they  were  being 
emptied  on  the  lagares  (September  15,  1871),  and  found 
them  to  consist  of  a mixture  of  the  following  grapes, 
enumerated  in  the  order  of  their  apparent  frequency  : — 
Beba,  Mantuo  Castellano,  Palomino,  Albillo,  and  Mollar. 

The  eastern  group  comprises  the  section  between 
the  Arcos  road  and  the  Hijuela  de  Pedro  Diaz. 
The  first  page  which  the  tourist  comes  to  when 
leaving  Jerez  by  the  Arcos  road  is  that  of  San  Antonio, 
situated  close  to  the  town,  upon  the  drain  or  sewer  de 
los  Alunados,  between  the  caniage-road  to  Arcos,  or 
footpath  del  Badelejo  on  the  one  and  the  footpath  of  the 
Canaleja  on  the  other  side.  Its  extent  is  thirty  to  forty 
ar.inzadas  ; its  soil  is  barro-arena,  its  vines  are  mantuos 
and  mollares.  On  the  south-east  of,  and  close  to  the 
former  page,  is  that  of  the  Pozo  de  Ramos,  twelve  aran- 
zadas  in  extent.  It  is  close  to  Jerez,  and  approached  by 
the  long  narrow  lane  La  Manga  del  Toril.  Its  soil  is 
barro-ai’ena  ; its  vines  are  mantuos  and  mollares.  East 
of  San  Antonio,  and  bordering  upon  the  road  of  Bada- 
lejo,  is  the  mantuo-bearing  pago  of  Barbadillo.  Between 
this,  the  Arcos-road  and  the  pago  El  Pinar,  is  that  of 
Cabrestera,  forty  aranzadas  in  extent.  In  this  group 
also  lies  Garrido,  a pago  of  about  twenty  aranzadas,  and 
Piedra  del  Mirabel,  of  thirty  aranzadas.  Continuing  by 
the  Badalejo  road,  we  meet  on  the  left  the  large  pago  of 
el  Pinar,  which  bears  its  name  from  a plantation  of  pines 
contained  in  it,  and  includes  one  hundred  aranzadas. 
On  its  north  side  this  pago  is  bordered  in  its  whole 
length  by  the  Arcos  road,  in  the  east  it  borders  upon 
the  Caulina  plain  and  Badalejo.  South  of  el  Pinar,  and 
on  the  right  of  the  Badalejo  road,  is  situated  the  long 
pago  of  Canalejo,  confined  on  its  south  side  by  the  road 
of  the  same  name,  with  fifty  aranzadas  of  vineyard. 
The  name  is  probablj'  derived  from  criadero  de  canas, 
cafiaveral,  or  more  probably  from  canaleja,  a drinking 
trough.  The  soil  of  all  the  foregoing  pagos,  when  not 
differently  characterised,  may  be  assumed  to  be  barro- 
arena,  and  to  be  planted  with  mantuos  and  mollares. 

East  of  the  Canaleja  is  the  small  barro-arena  pago  of 
Catalana,  forming  a compact  mass  of  vineyards,  with 
the  larger  pago  of  Badalejo.  This  is  situated  where  the 
Canaleja  and  Badalejo  roads  join,  and,  branching  off 
from  the  road  to  Cuartillos,  make  a semicircular  loop 
towards  the  Arcos  road,  winding  round  the  eastern  end 
of  el  Pinar,  already  described.  The  pago  lies  close  to 
the  rivulet  of  the  same  name,  which  flows  'n  a southern 
direction  towards  the  Guadalete,  and  joins  its  waters, 
profuse  in  the  rainy  season,  almost  nil  in  dry  summer- 
time, with  those  of  the  Guadalete,  at  a point  between  the 
Cartuja  and  the  bridge  close  by.  The  name  of  pago 
and  river  is  spelt  by  Suter  in  his  map  “ Albaladejo,”  sc 
that  we  have  here  an  Arabic  article  prefixed,  and  some 
letters  transposed.  The  spelling  which  I adopt  seems 
justified  by  the  probable  derivation  from  the  Arabic 
guadalec  or  guadalejo,  derived  itself  from  guada,  river. 
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The  soil  of  this  pago  is  harro-arena,  with  much  chalk, 
containing  great  numbers  of  fossil  marine  shells  of  the 
tertiary  period.  The  mantuos  prevail,  and  their  pro- 
ducts are  esteemed.  The  total  area  of  the  vineyards 
amounts  to  forty  aranzadas.  To  the  south-east  of  the 
pago  and  rivulet  of  Badalejo  is  the  isolated  pago  of 
Culebra,  with  25  aranzadas  of  harro-arena  soil,  planted 
with  mantuos  and  mollares. 

Due  east  of  Jerez,  and  about  ten  kilometers  distant,  is 
Cuartillos,  forming,  with  Majada,  an  isolated  group  of 
important  vineyards.  It  comprises  about  four  hundred 
aranzadas  of  lustrillo  soil.  Its  vines  are  palominos, 
perrunos,  albillos,  mantuos,  and  bebas.  The  most  noted 
vineyard  is  that  de  las  Animas.  Majada,  also  termed 
M.  Alta,  measures  twenty  aranzadas,  and  resembles 
Cuartillos  in  soil  and  plantation. 

Keturning  to  Jerez  from  a visit  to  the  plain  round 
Culebras,  I passed  the  pago,  which  from  a neighbouring 
flowing  spring  is  called  Fuente  de  la  Teja.  It  is  situ- 
ated at  the  eastern  end  of  the  group  of  vineyards  which 
.are  enclosed  between  the  road  of  the  Canaleja  and  that 
of  Pedro  Diaz.  It  passes  westwards  into  the  pago  of 
Pedro  Diaz,  thirty  aranzadas  of  barro-areno  soil,  and  is 
also  blessed  with  a living  spring  of  the  same  name. 
From  this  pago  all  the  way  to  Jerez  the  vineyards 
lying  along  the  Hijuela  de  Pedro  Diaz,  over  which  I 
jfode,  belong  to  the  pago  of  San  Jose,  barro-arena  vine- 
yards of  forty  aranzadas  surface,  with  the  mantuos  and 
mollares  usual  in  this  district. 

The  plains  all  round  this  eastern  district  are,  if  not 
barren,  at  least  mainly  uncultivated.  Their  soil  is  clay 
and  sand,  and  suffers  from  stagnation  of  water  in  winter 
and  drought  in  the  summer.  They  are  covered  by 
groups  of  palmitos,  and  were  adorned,  when  I first 
saw  them,  with  numberless  squills  in  full  bloom.  Herds 
of  cattle  were  roaming  over  them.  I was  informed  that 
before  the  Revolution  of  1833  these  lands  were  the 
property  of  the  commune  of  Jerez.  In  consequence  of 
the  revolution  a plan  was  started  in  Jerez  to  cure  the 
poverty  of  the  labouring  population  by  giving  them 
lands.  The  public  lands  were  divided,  and  somehow 
distributed  amongst  the  citizens.  The  plots  were  large 
enough  for  separate  settlements,  or  the  establishment 
of  small  farms.  But  not  a single  one  of  the  new  pro- 
prietors was  found  to  settle  on,  or  even  work,  the  newly 
acquired  land.  Some  sold  it  on  the  evening  of  the  day 
on  which  they'  had  received  the  boon,  for  more  or  less  of 
wine  or  moneys  an  arrobe  of  wine  being  no  uncommon 
price  for  an  entire  lot  of  several  aranzadas.  A few 
monied  persons  and  landowners  in  tbe  neighbourhood 
acquired  the  whole  of  what  had  been  the  common  land, 
for  a ridiculously  inadequate  price  ; and  thus  the  com- 
munity was  not  only  cheated  of  its  property,  but  the 
mass  of  its  poor  inhabitants  were  deprived  of  the  greater 
part  of  the  common  land  on  which  their  animals  had, 
during  a great  part  of  each  year,  found  their  subsisteAce. 

On  leaving  Jerez  by  the  southernmost  of  the  eastern 
gates,  one  passes  the  railway'  station  on  the  right,  and 
soon  after  under  the  viaduct  of  the  railroad  itself.  On 
the  other  side  of  the  railroad  the  way  divides  into  three 
branches,  of  whi(R  that  at  right-angles  to  the  railway  is 
the  Camino  de  la  Canaleja ; another,  about  thirty-five 
degrees  more  to  the  south,  is  the  Hijuela  de  Pedro  Diaz  ; 
and  a third,  turning  immediatelysouthwards,andrunning 
close  to  and  parallel  with  the  railroad,  is  the  Camino  de 
la  Cartuja. 

The  first  pago  close  to  the  south  side  of  Jerez,  border- 
ing upon  the  plain  of  San  Telmo,  is  that  of  Mancebia,  a 
small  vineyard,  of  one  aranzada,  in  bugeo  soil.  Where 
the  road  to  Monte  Allegre  branches  off  that  to  the  Car- 
tuja there  is  situated  the  pago  of  Pozillos,  fourteen  aran- 
zadas  in  extent,  with  barro-arena  soil,  and  planted  with 
mantuos  and  mollares.  In  the  angle  formed  by  the 
Monte  Allegre  and  Cartuja  road  is  situated  the  barro- 
arena  pago  of  Barrial.  Not  far  off  is  the  farm  of  Vallese- 
quillo,  on  barro-arena  soil,  with  orch,ards  and  vineyards. 
In  this  part  the  soil  is  remarkably  red  when  freshly 


worked,  paler  when  long  exposed ; some  parts  are  almost 
reddish  brown,  and  the  colour  changes  frequently  with 
the  situation.  To  the  east  of  the  pages  just  mentioned, 
between  the  Hijuela  de  Monte  Alegre  and  that  of  Pedro 
Diaz,  lies  the  pago  of  Manjon,  or  Majon,  twenty  aran- 
zadas in  extent,  with  barro-arena  soil,  and  the  vines 
appropriate  to  it.  Contiguous  to  this  is  the  Llano  del 
Moral,  a barro-arena  pago,  of  from  fifteen  to  twenty 
aranzadas.  To  the  south-east  of  these  pages,  and  occupy- 
ing almost  the  entire  space  between  the  road  to  the  Car- 
tuja and  that  of  Pedro  Diaz,  is  the  important  pago  of 
Monte  AUegre,  of  about  four  hundred  aranzadas.  It  is 
divided  in  its  middle  by  a road  bearing  its  name.  Its 
s<iil  is  in  one  part  barro-arena,  in  another  portion  plastic 
albariza.  The  dominant  vines  are  mantuos  with  inter- 
posed bebas,  mollares,  and  palominos.  The  point  of 
Monte  Alegre  close  to  the  Cartuja  is  termed  Cabeza  de 
la  Azefia,  and  contains  twenty  aranzadas  of  barro-arena 
soil. 

To  the  south  of  the  road  to  the  Cartuja,  between  it 
and  that  to  the  Granja,  lies  the  pago  of  Buena  Vista, 
which  derives  it  name  from  certain  high  hills  in  its  midst, 
whence  a fine  view  of  the  old  monastery,  and  of  the 
valley  of  the  Guadalete  is  obtained.  It  comprises  about 
sixty  aranzadas ; its  soil  is  barro-arena,  with  some 
chalky'  under-ground ; the  prevailing  vines  are  mantuos. 
More  towards  Jerez,  and  to  the  west  of  Buena  Vista,  we 
see  the  ten  aranzadas  of  the  pago  of  Flamenco,  traversed 
by  the  three  roads  of  the  Cartuja,  la  Granja  and  Solete. 
The  Cartuja  road  separates  it  from  the  Moral,  and  the 
Granja  road  from  the  pago  of  Geraldino.  This  pago  is, 
in  its  turn,  circumscribed  by  the  road  to  the  Granja 
and  that  to  the  Solete.  It  contains  twenty  aranzadas 
of  barro-arena,  and  is  planted  with  mantuos.  The  name 
is  said  to  have  been  selected  in  honour  of  a Jerez  naval 
man,  who  fought  with  unsuccessful  glory  at  the  naval 
battle  of  Cape  St.  Vincent.  At  the  southern  extremity 
of  Buena  Vista,  and  close  to  the  Guadalete,  we  find 
the  pago  of  la  Granja,  with  a farm  of  the  same  name, 
to  which  its  main  vineyard  belongs.  The  road  which 
leads  to  it  bears  the  name  of  Camino  de  la  Granja.  It 
is  thirty  aranzadas  in  extent ; its  soil  is  barro-arena,  and 
its  vines  are  mantuos,  mollares,  and  others. 

West  of  la  Granja,  and  between  it  and  Solete,  is  the 
barro-areno  pago  of  Lazo.  It  is  a long  stiip  of  land,  with 
twenty  aranzadas  of  vineyards,  abutting  in  the  north 
upon  the  Granja-road,  in  the  south  upon  that  of  del  Rio 
viejo.  The  last  of  the  large  pages  of  this  district  which 
I inspected  is  that  of  Solete,  due  south  of  Jerez.  It 
borders  in  the  west  upon  the  Carretera  del  Puerto,  in 
the  east  upon  the  pages  of  Lazo  and  Geraldino,  and  is 
traversed  by  a road  which  bears  its  name,  and  farther 
west  by  the  railway  to  Cadiz,  running  parallel  with  the 
road.  Its  soil  is  barro-arena,  and  its  vines  are  mantuos 
and  mollares. 

On  the  outskirts  of  the  district  above  described  are 
yet  a few  small  pages,  w’hich  may  be  conveniently  here 
enumerated.  S.S.E.  of  Jerez,  and  at  three  leagues’  dis- 
tance from  it,  is  the  newly-planted  pago  Torre  de  la 
Cera,  of  forty-two  aranzas,  with  albariza  soil.  In  the 
same  direction  from  Jerez,  but  a distance  of  five  leagues, 
near  the  ex-convent  del  Valle,  is  the  pago  of  Parrilla,  of 
forty  aranzadas,  also  recently  planted. 

The  road  to  the  Cartuja  is  a quagmire  of  sand  and 
dust,  with  here  and  there  a fragment  of  macadamised 
road,  a remnant  of  a better  past.  We  traversed  it  on 
horseback  ; but  although  it  was  the  end  of  September, 
the  heat  was  something  fearful  to  feel,  particularly 
when  the  road  was  sunk  in  the  ground  and  bordered  by 
dense  hedges  of  cactus  on  the  top  of  the  banks.  It  is  a 
great  relief  and  surprise  to  the  tourist,  when,  at  the  end 
of  the  vineyards  of  Buena  Vista,  he  suddenly  has  before 
him  the  open  valley  of  the  Guadalete,  with  the  Cartuja 
in  the  foreground,  and  is  greeted  by  tbe  fresh  air  from 
the  distant  hills.  It  is  a spot  to  make  a pause  at  to 
take  in  both  fresh  air  and  a great  sight. 

The  Torrox  group  of  vineyards,  sometimes  also  called 
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group  o^  las  Anaferas,  is  situated  S.S.W.  of  Jerez,  in  a 
penxagonal  space,  bordered  to  the  N'.N.W.  by  the 
Trocha  de  Jerez  al  Puerto,  on  the  W.S.W.  by  the 
Canada  del  Carillo,  and  the  northern  slopes  of  the  Sierra 
de  San  Cristobal.  On  the  N.E.  it  is  skirted  by  the 
carretera  del  Puerto  a Jerez,  the  railroad  from  Cadiz  to 
j Sevilla  and  the  Eio  Guadelete,  three  roads  which  run 
close  together  at  the  former  port  of  Jerez,  el  Portal. 
The  entire  group  is  within  five  kilometres  from  Jerez, 
and  is  easily  reached  by  the  Puerto  roads  mentioned,  or 
by  either  of  two  field-roads,  the  Hijuela  of  Torrox  or 
that  of  las  Anaferas. 

The  pago  of  Torrox  is  S.S.W.  from  Jerez,  in  the 
place  where  formerly  was  a laguna  of  that  name,  abut- 
ting upon  Gibalcon,  and  giving  its  Moorish  name  to 
the  entire  group.  Its  extent  is  two  hundred  aranzadas, 
its  soil  albariza,  with  bugeo  in  the  lower  parts.  The 
vines  are  palomino,  mantuo,  Pedro  Jimenez.  To  the 
east  of  this,  and  due  south  of  Jerez,  lies  Gibalcon,  a pago 
with  an  Arabic  name,  and  fronting  towards  the  cerro  del 
Fruto  and  San  Telmo.  Extent,  ninety  aranzadas  ; soil, 
albariza ; vines,  palomino  and  mantuo.  Next  to  the 
former  two  pagos,  and  almost  in  the  centre  of  the  group, 
lies  the  pago  of  Cibullo,  being  albariza  with  some  bugeo, 
fifty  aranzadas  in  extent,  and  mainly  planted  with 
palomino. 

The  pago  nearest  the  river  and  railway  is  that  of 
Parpalana,  one  hundred  and  sixty  aranzadas  in  extent. 
Its  soil  is  white  plastic  earth,  with  bugeo  in  the  lower 
parts.  Vines  : palomino  and  Pedro  Jimenez  intermixed 
with  peruno,  cafiocazo,  albillo,  and  mantuo.  Noted 
vineyards:  Nuestra  Senra  de  la  Merced,  Perla  de 
Parpalana,  borders  upon  la  Calderera  and  Bonaina. 
The  former  is  an  albariza  pago,  with  sixty  aranzadas 
of  palomino,  but  Bonaina  has  more  bugeo  soil,  fifty 
aranzadas  in  extent,  and  is  also  stocked  with  palo- 
. mine.  To  this  district . also  belongs  the  pago  de 

■ Galera,  a strip  of  land  lying  between  the  river 
Guadalete  and  the  carriage-road  to  Puerto,  extending 
from  the  Portal  to  the  olive-grove  del  Duque.  Its  soil, 
of  which  only  half  an  aranzada  is  as  yet  planted  with 
vines,  is  exclusively  bugeo. 

The  pago  of  this  group,  which  is  third  in  importance 
and  most  distant  from  Jerez,  is  las  Anaferas.  It  borders 
upon  the  Cafiada  (brook  lined  with  reeds)  del  Carillo, 
and  the  pagos  of  Cibullo  and  Torrox.  Its  soil  is  white 
albariza,  of  so  plastic  a nature  that  it  can  be  carved  with 
a knife,  like  soap,  and  is  in  that  state  worked  into  por- 
table little  stoves  for  charcoal,  over  which  the  common 
people  cook  their  dinners.  From  these  stoves  the  pago 
derives  its  name.  The  palomino  predominates  on  its 
ninety  aranzadas. 

Bordering  upon  las  Anaferas  is  the  pago  termed  after 
the  brook  Canada  del  Carrillo,  fifty  aranzadas,  with 
albariza  in  the  high  and  bugeo  in  the  low  portions.  On 
the  outskirts  of  the  group  we  have  yet  to  notice  the 
pago  of  Colores,  situated  on  the  right  of  the  bridle-road 
from  Jerez,  to  Puerto.  It  measures  twenty  aranzadas, 
with  bugeo  soil  and  some  albariza.  Its  stock  consists  of 
mantuos  and  palominos.  Close  to  it,  on  the  left  or  south- 
side  of  the  same  road,  is  the  pago  of  Matacardillo,  about 
fifty  aranzadas  in  extent. 

South  of  las  Anaferas  and  of  the  Caiiada  del  Carrillo, 
is  the  pago  of  the  Sierra  de  San  Cristobal.  The  vine- 
yard is  situated  on  the  northern  slope  of  this  mountain. 
Its  soil  is  bugeo,  some  albariza,  and  arena,  products  of 
the  disintegration  of  . the  sand  and  chalk-rock  which 
forms  the  mass  of  the  hill.  The  soil  on  the  whole  is 

■ therefore  lustrillo.  Extent,  fifty  aranzadas ; vines, 
mantuos  and  palominos. 

■ Close  to  el  Portal  is  the  Vega  del  Mosoatel.  It  forms 
about  six  aranzadas  of  vineyards  in  bugeo  soil,  on  which 
1 choice  varities  of  moscatels  are  cultivated,  amongst  them 
the  following : — 

Moscatel  gordo  bianco,  also  termed  romano  and  fla- 
imenco.  The  (Stock  is  strong,  the  canes  are  yellowish, 
like  those  of  reeds,  the  leaves  small  and  entire,  or  almost 


so,  and  the  grapes  are  large,  and  have  the  peculiar 
flavour. 

. Moscatel  gordo  morado,  similar  to  foregoing  in  shape, 
but  its, grape  is  violet,  and  the  canes  somewhat  greyish- 
red. 

Moscatel  menudo  bianco,  also  termed  morisco  and  fino, 
is  a more  delicate  plant  than  the  former ; its  canes  are 
intensely  greyish-red.  The  grapes  are  small  and  very 
sweet,  and  give  the  best  moscatel  wine,  or  rather  sweet 
liqueur. 

Moscatels  require  dark  territory ; even  in  this  warm 
climate  their  flowers  set  very  imperfectly,  but  the  grapes 
which  become  developed  at  all  attain  a high  degree  of 
perfection. 

Farther  towards  Jerez,  to  the  east  of  Gibalcon,  border- 
ing upon  the  side-road  of  las  Coles,  and  the  carriage- 
road  to  Puerto,  are  yet  two  small  pagos,  the  Cerro  de 
Paez,  a single  vineyard  of  from  six  to  seven  aranzadas, 
with  barro-arena  soil,  and  pago  de  Palmosa,  a snull 
vineyard  with  bugeo  soil. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Blanufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  eleventh  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 


REPORT  ON  COOKING  APPARATUS. 

By  G.  W.  Yapp. 

This  class  occupies  considerable  space  in  the 
Exhibition,  there  being  52  exhibitors,  all  of 
whom,  with  the  exception  of  two,  belong  to  the 
United  Kingdom. 

Economical  and  efficient  cooking  apparatus 
always  possessed  considerable  interest  in  the 
eyes  of  the  social  reformer,  the  physicist,  and 
the  doctor,  for  badly-constructed  stoves  bring 
in  their  train  waste  of  fuel,  ill-dressed  dishes, 
hot  kitchens,  and  a vitiated  atmosphere.  Count 
Rumford,  Dr.  Kitchener,  whose  name  will  go 
down  to  posterity  in  connection  with  the  stoves 
which  bear  his  name,  and  other  scientific  and 
benevolent  men,  have  bestowed  much  attention 
upon  the  improvement  of  our  cooking  stoves, 
which  were  in  their  time,  as  they  are  too  fre- 
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quently  even  in  the  present  day,  among  the  most 
glaring  examples  of  the  neglect  of  the  simplest 
rules  of  science  and  economy.  An  enormous 
grate,  three  or  even  more  feet  wide,  with  nothing 
but  a thin,  shifting  check  to  limit  the  extent  of 
the  roaring,  smoking  fire,  with  a great  gaping 
chimney  to  carry  off  wastefully  as  much  of  the 
heat  and  gases  as  possible,  with  no  cooking  ac- 
commodation but  the  fire  itself,  a couple  of  small 
hobs,  and  a pair  of  smaller  trivets,  nearly  all  dis- 
tant from  the  heart  of  the  fire,  with  no  arrange- 
ment for  preventing  the  radiation  of  three  times 
more  heat  into  the  kitchen  than  reached  the 
saucepans ; such  was  the  kitchen  range  of  the 
last  generation,  and  such,  as  we  have  already 
stated,  is  in  too  many  instances  that  in  use  in  the 
present  day.  In  no  country  in  the  world,  but 
one  in  which  the  supply  of  fuel  was  abundant,  and 
consequently  cheap,  would  such  a wasteful, 
dirty,  and  unwholesome  apparatus  have  been 
tolerated  so  long  as  it  has  been  by  the  inhabitants 
of  the  United  Kingdom. 

The  old  range  has  certainly  long  disappeared 
from  well-regulated  houses.  Public  and  other 
large  establishments,  clubs,  &c.,  now  make  use 
of  much  improved  stoves,  but  it  is  well  known 
that  in  many,  the  majority  of  cases,  in  fact — 
perfect  combustion  and  economy  of  fuel  have 
not  been  reached ; chimneys  and  ranges  are,  as 
a rule,  far  too  large  ; too  much  is  attempted 
to  be  obtained  from  one  fire,  and  consequently 
the  cost  of  cooking  apparatus  deters  landlords, 
and  actually  prevents  tenants  of  small  means 
from  adopting  superior  cooking  ranges,  while 
the  misguided  calculations  of  manufacturers 
cause  them  to  produce  apparatus  unnecessarily 
large,  complicated,  and,  in  many  cases,  rendered 
too  costly  by  showy  fittings. 

The  collection  of  cooking  apparatus  at  the 
Exhibition  well  represents  that  in  use  all  over 
the  country,  and  may  be  classed  under  a few 
heads — economical  stoves  for  simple  cooking  for 
large  numbers,  such  as  those  used  in  the  army 
and  navy,  in  hospitals,  workhouses,  &c. ; cook- 
ing-stoves for  private  houses  ; gas-cooking 
apparatus  ; and  sundry  small  adaptations  for  the 
camp,  the  kitchen,  &c. 

It  will  be  convenient  to  consider  these  several 
classes  of  apparatus  apart  from  each  other, 
pointing  out,  at  the  same  time,  any  features  in 
one  class  which  may  be  applicable  to  others. 

Messrs.  Adams  and  Son,  of  London,  exhibit 
cooking  apparatus  on  Captain  Warren’s  system 
for  workhouses,  hospitals,  barracks,  and  for 
domestic  use,  in  several  forms  (catalogue  No. 
4,701).  In  one  instance  a small  steam  boiler  is 
used  to  heat  four  or  more  large  soup-boilers 
arranged  against  the  sides  of  the  former ; in 
others  the  fireplace  is  at  the  base  of  a quadran- 
gular iron  case,  the  upper  portion  of  which  forms 
a large  oven,  while  a number  of  tin  cooking 


vessels  are  arranged  somewhat  in  the  manner  of 
a pack  on  a mule’s  back,  so  that  the  heat  is  well 
economised. 

Capt.  Warren’s  apparatus  is  stated  on  the  au- 
thority of  official  reports  to  cook  for  120  men 
with  a consumption  of  28  lbs.  of  coal  per  day,  or 
4 oz.  of  fuel  per  man.  This  is  not,  how'ever,  by 
far  the  whole  advantage  of  the  system  in  ques- 
tion. The  loss  incurred  in  cooking  meat,  except 
in  the  case  of  dishes  like  the  French  j3oi-aM-/ea, 
in  which  the  juices  make  the  soup,  but  the  meat 
is  left  in  a flavourless  condition,  is  known  to 
be  from  to  more  than  5 oz.  inthe  pound,  that 
is  to  say  a leg  of  mutton  weighing  nine  pounds 
uncooked  will,  if  roasted,  be  reduced  to  about 
six  pounds  ; if  boiled,  to  a little  over  six  and  a 
half  pounds ; and,  if  baked,  to  about  seven 
pounds ; in  careless  cooking  this  loss  of  2 to  3 
lbs.  in  seven  is  absolute  ; the  grease  pot  alone 
benefits.  Capt.  Warren,  besides  saving  50  per 
cent,  in  fuel,  has  succeeded  in  reducing  the  loss 
in  amount  by  about  fifteen  per  cent.,  and  his  ap- 
paratus has  been  adopted  largely.  Trials  were 
made  with  it  at  Portsmouth  which  prove  the 
truth  of  these  figures.  It  was  found  that  fifteen 
pounds  of  meat  cooked  in  the  ordinary  way  at 
tlie  Cambridge  barracks  were  reduced  to  10  lbs. 

12  oz.,  while  by  the  Warren  apparatus  the  same 
weight  of  meat  was  only  reduced  to  12  lbs.  1 oz  , 
showing  a gain  of  1 lb.  5 oz.  in  fifteen  pounds, 
or  nearly  li  ozs  in  each  pound  of  meat.  The 
success  of  the  plan  is  beyond  question  ; and  its  j 
application  may  be  in  a certain  degree  general. 

It  deserves  special  notice,  as  being  based  on  a 
principle  which  is  applicable  to  all  kitchens  and 
has  been  adopted  in  many,  namely,  cooking  the  ; 
meat  in  its  own  juices,  and  thus  to  a great  ex- 
tent making  it  supply  its  own  sauce.  The 
saucepan,  boiler,  box,  or  whatever  form  may  be 
adopted,  consists  of  a double  vessel,  or  rather  of 
one  vessel  within  another,  with  a space  of  an  inch 
or  more  between  them  for  water.  The  meat  is  j 
placed  in  the  inner  vessel,  without  any  water,  un- 
less it  be  salted  meat,  which  requires  just  water  ' 
enough  to  cover  it,  the  water  is  kept  at  the  boil- 
ing point  in  the  outer  vessel,  the  meat  is  entirely 
cooked  in  the  vapours  arising  from  its  own  juices, 
retains  all  its  proper  flavour,  and  is  rendered 
extremely  tender  and  easy  of  digestion  ; the  plan 
applies  to  fish  as  well  as  to  butchers’  meat. 

The  sketch  (p.  789)  of  the  interior  of  one  of 
the  cooking  vessels  in  question  will  explain  the 
principle  of  the  whole  of  them  at  a glance.  i 

The  water  is  contained  in  the  lower  portion, 

A,  which  is  just  filled;  B contains  the  meat, 
fish,  &c.,  to  be  cooked ; C is  a vegetable  steamer, 
of  the  usual  form,  the  steam  rising  into  it  from 
the  lower  vessel.  A,  by  means  of  a pipe  ; lastly, 
and  this  is  a highly  important  feature,  of 
general  application,  the  lid  is  made  double,  to  j 
prevent  loss  of  heat  by  radiation,  the  stratum  ( 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Augdst  29,  1873. 


789 


of  air  between  the  top  and  the  lining  being  an 
excellent  non-conductor.  The  Warren  cooking 
pot  is  used  with  any  kind  of  stove. 


Messrs.  Benham  and  Sons,  of  London  (Cat. 
No.  1,713)  exhibit  a cooking  apparatus  of  admi- 
rable construction,  which  is  in  use  in  a great 
number  of  schools,  colleges,  hospitals,  asylums, 
workhouses,  and  commercial  establishments, 
represented  in  the  following  engraving  : — 


The  apparatus  is  of  the  most  solid  construc- 
tion and  general  application;  it  comprises  a brick 
bread  and  roasting  oven,  a pastry  oven,  hot 
plate,  boilers  for  steaming,  &c.,  and  a hot- water 
boiler  for  supplying,  baths  lor  large  numbers 
with  a single  fire.  The  manufacturers  give  a 
list  of  public  establishments  in  which  these 
apparatus  are  used,  and  state  the  consumption  of 
fuel  to  range,  according  to  circumstances,  from 
1 cwt.  of  coals  a day  for  4U0  persons  to  2 cwt. 
for  300.  The  same  linn  also  exhibits  an  admi- 
rably contrived  circular  apparatus  for  passenger 
ships,  adapted  to  cook  for  about  30O  persons, 
used  on  board  the  new  shijrs  of  the  Royal  Mail 
Steam  Packet  Company.  This  apparatus  is 
fitted  with  every  means  of  cooking,  bain-maries, 
&c.  '1  hey  also  exhibit  a plain,  compact  appa- 

ratus, made  as  strong  and  simple  as  possible, 
used  in  the  navy  and  on  board  the  vessels  of  the 
Peninsula  and  Oriental  Company,  for  cooking 
for  the  crew, 

Messrs.  Bowser  and  Son,  of  Glasgow  (4,714a), 
also  exhibit  a well-known  ships’  cooking  appa- 
ratus, designed  by  Mr.  Janies  Blake,  of  the 


Royal  Dockyard,  Portsmouth,  and  emiiloyed  in 
the  Hoyal  Navy. 

Messrs.  Jones  and  Rowe,  of  Worcester  (4,72b), 
exhibit  a range  which  they  make  expressly  for 
use  in  workhouses,  hospitals,  &c.,  and  wliich, 
with  some  modifications,  is  a[)]ilied  to  private 
kitchens.  In  the  former,  a large  supfily  of  hot- 
water  is  added  to  the  cooking  powers  of  the 
stove,  the  system  of  double  steam  linings  is 
wisely  adopted,  and,  as  in  all  the  best  kitcheners, 
the  flues  are  composed  entirely  of  iron,  so  that 
the  setting  is  reduced  to  the  mere  fixing  of  the 
parts  in  place.  These  ranges  have  been  largely 
adopted,  and  the  certificates  of  the  directors  of 
many  public  institutions  speak  of  the  moderate 
amount  of  fuel  they  consume.  The  roasting  oven 
seems  to  be  well  ventilated,  and  the  fire  may 
also  be  used  for  the  same  purpose. 

Captain  A.  S.  Tomkins  (4,753)  exhibits  mili- 
tary cooking  utensils  carried  on  pack-saddles ; 
and  Sergeant  Mayell  (4,744),  of  the  9th  Lancers, 


army  cooking  apparatus  packed  in  the  smallest 
possible  compass  for  transport. 

In  the  case  of  stoves  for  ordinary  kitchen  ser- 
vice, their  great  similarity  becomes  a source  of 
embarrassment,  and  it  is  evident  that  no  really 
satisfactory  result  can  be  obtained,  except  by  a 
series  of  carefully-conducted  trials.  It  is  per- 
fectly well-known,  however,  to  stove  makers  and 
others,  that  the  most  economical  modes  of  cook- 
ing are  not  adopted,  because  they  require  an 
amount  of  knowledge  which  few  cooks  possess, 
and  more  trouble  than  they  like  to  take.  The 
adoption  of  apparatus  with  one  fireplace,  having 
of  necessity  a very  keen  draught,  for  all  the 
operations  of  boiling,  baking,  roasting,  &c.,  when 
so  much  is  required  of  the  stove  only  during 
very  short  periods,  and  the  fire  is  maintained  all 
the  rest  of  the  day  merely  to  perform  small 
operations,  cannot  be  declared  economical,  ex- 
cept in  comparison  with  the  old  kitchen  ranges 
of  which  we  have  already  spoken.  Certainly  a 
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kitchen  requires  a fire  to  warm  it  in  cold  weather, 
hut  the  use  of  a large  kitchener  for  that 
purpose,  even  with  all  its  dampers  closed,  is  a 
costly  arrangement.  One  great  recommenda- 
tion to  the  kitchener,  however,  is  the  abundant 
supply  of  hot  water,  so  dear  in  more  senses  than 
one  to  an  English  family. 

Mr.  Addis  (4,703),  the  Industrial  Dwelling 
Company  of  London  (4,704b),  and  Messrs.  Ben- 
ham  and  Sons  (4,713),  exhibit  the  simplest  forms 
of  cooking  ranges  that  can  well  be  conceived ; 
those  of  the  two  first  exhibitors  are  small  open  fire- 
ranges  of  the  cheapest  construction,  with  oven 
and  boiler;  that  of  Messrs.  Benham  has  been 
arranged  for  the  use  of  married  soldiers,  and  is 
largely  employed  in  barracks,  and  consists  of 
a block  of  fire  clay  forming  the  fire-place,  a small 
open  fire,  and  an  oven  ; the  parts  are  put 
together  with  about  four  screws,  and  are  strong 
and  simple  in  the  extreme.  Messrs.  Benham  also 
exhibit  a grill  stove,  one  of  those  highly-finished 
apparatus  adopted  in  chophouses,  a fine  piece  of 
work,  in  which  the  gridiron  is  fitted  with  chains 
and  winch  to  bring  it  at  the  proper  height  from 
the  fire,  and  with  a wheel  and  ratchet  that  alter 
the  angle  at  which  it  rests. 

Messrs.  Bailey,  of  High  iHolborn  (4,712),  ex- 
hibit a simple,  solidly-constructed, 'WhlUfiiiished 
close  fire -range.  It  ;is  ifitted  with  .,a  imoveahle 
bottom  grate,  so  ‘that  the  Ifire  imaylhe  erilargied 
or  contracted  at  pleasure ; 'the  oven  iis  lairge, 
<and  may  be  ventilated  ;by  means  i.df  ;.a  tribe 
which  passes  from  the  front  to  the  harik, 
where  the  air  is  iiadmitted  through  a ip>iKEfor- 
ated  box,  while  the  .steam  ..and  ihurnt ; air  iSi® 
carried  off  by  the  .draught  :of  !the  flue  thropgh 
an  opening  made  for  that  .purpose  .at  ithe  dppmf 
the  oven  ; the  boiler  is  made  of  .wrought Iron, 
well  riveted  together,  and  the  whole  apparatus 
is  plain  and  durable.  The  same  firm  also  show 
a compact  cottager’s  or  emigrant’s  stove,  suited 
also  for  a summer  cooking-stove  to  he  placed  in 
a back-kitchen,  or  an  ironing-stove.  With  a 
view  to  emigrants’  use  the  fire-hole  is  constructed 
with  moveable  bars  and  back,  so  that  wood  or 
turf  may  be  burned  in  it.  For  the  sake  of 
simplicity  all  the  space  is  given  to  the  oven,  the 
boiler  being  replaced  by  a very  large  flat  kettle  ; 
the  saucepans  drop  into  the  hole  above  the  fire, 
so  as  to  bring  them  close  to  the  flame,  and  a 
hood  is  supplied  which  converts  a portion  of  the 
hot-plate  into  a Dutch  oven.  In  the  absence  of 
a lining  of  iron  or  fire-clay  a screen  is  introduced 
into  the  oven  to  prevent  scorching  on  the  side 
next  the  fire. 

Stoves  similar  to  the  above  are  exhibited  by 
Messrs.  Brown  and  Green,  of  Bishopsgate-street 
(4,717) ; Mr.  Constantine,  of  Kingsland  (4,719)  ; 
and  Mr.  Murdock,  of  Cannon-street  (4,728). 
'J  hey  will  be  found  of  all  sizes,  from  that  of  a hat- 
box  to  three  or  four  feet  in  length.  These  stoves 


work  well  enough  in  practice  under  certain  con- 
ditions, but  not  otherwise;  their  greatest  fault  is 
excessive  fierceness  of  fire,  and  they  too  often 
burn  themselves  to  pieces  in  a comparatively 
short  time.  They  are,  however,  such  a boon  to 
small  families,  cottagers,  and  others,  that  they 
deserve  special  attention.  Buyers  should  con- 
sider several  points  ; first,  whetherit'is  not  better 
to  dispense  with  the  boiler  in  these  small  stoves, 
making  use  of  a large,iflat  kettle  on  the  hot-plate 
instead,  and  thus  secure  a goodnsized  oven ; 
secondly,  whether  the  iron  work  is  tolerably  ‘ 
thick  ; and,  thirdly — a most  important  point— 
whether  there  is  anything,  either  an  iron  casing 
or  fire-clay,  to  prevent  the  side  of  the  oven  being 
burnt  out.  Thewriter  knows  by  long  experience 
the  necessity  for  these  hints. 

Mr.  Murdoch,  besides  well-made  cottage 
stoves,  exhibits  another  class  of  American  stoves 
well  suited  to  the  habits  of  the  people  of  this 
country.  These  are  small,  ornamental,  open  fire- 
grates, bearing  the  elegant  names  of  “ Queen,” 

“ Sylph,”  and  “ Magnolia,”  with  the  fire  protected 
by  fire-clay  linings,  suitable  for  offices,  small 
sitting-rooms,  shops,  .&c„  but  which,  upon  re- 
imowing  ..an  liomamental  top,  disclose  two  holes  for 
saucepans  or  kettles,  and  are  capable  of  roasting 
; smrillij flints ' or  itoastipg  lin (front.  The  moderate 
'pri:06B..Qfith©seilittle  stoves  (form  a strong  recom- 
imendiattion. 

..lIoBsrs.  if.oore  iflud ’UQ„iiioif  London  (4,729a),  ^ 

!.ako  i;€xhi:bit..i8lrroi!i,g,  welUmiade  portable  stoves  of  i 

the  American  type,  .cloaftliy  ilinesembling  the  pre-  | 

ffieding. 

'Illhie  ehaw  .riif  Ikiti3hfl«Biij0,'lthat  is  to  say,  of  | 

(Coriking.apparatus;foriordinai:y  kitchen  chimneys,  i 

,!.is  ;largie.  | 

Mr.  IBadger,  nof  Worcester  (4,711),  shows  a 
neatly-made  stove,  in  wliich  the  open  and  close 
1 fires  are  carefully  combined,  and  in  which  the 
i arrangement  for  increasing  or  decreasing  the  size 
of  the  fire  is  peculiar,  the  back  and  bars  of  the 
fire-place  being  simply  supported  by  a series  of 
notches  in  front.  The  back  of  the  stove  is  oc- 
; cupied  either  by  a fire-clay  lump  or  a boilers,  as 
desired. 

Messrs.  Benham  (4,713)  exhibit  an  excellent 
kitchener  for  use  in  a moderate-sized  house  ; and 
a somewhat  similar  one,  by  the  same  makers, 
has  been  adopted  in  the  School  of  Cookery  in 
the  Exhibition.  These  stoves  are  very  strongly 
made  with  thick  solid  plates  of  iron,  side  fire- 
bricks, and  boilers  at  back.  Messrs.  Benham  ! 
have  made  no  point  of  an  open  fire,  but  they 
have  done  better,  they  have  taken  great  care  to 
ventilate  their  oven  thoroughly  ; the  air  is  let  in 
through  a pipe,  and  being  conducted  from 
the  bottom  to  the  top  of  the  oven  becomes  suffi- 
ciently warmed  before  it  enters  it ; the  flues  are 
independent  of  the  bricklayer,  and  the  appa- 
ratus altogether  is  of  excellent  construction. 
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JVleBsrs.  Brown  and  Green,  of  Bishopsgate- 
street,  London  (4,7 1 7),  and  ‘Luton,  whose  small 
or  jioitable  stoves  have  already  been  noticed, 
exhibit  6j>ecimens  of  tlie  kitchen-ranges  which 
they  have  made  lor  many  years,  and  in  which 
the  lacility  of  roasting  by  an  open  fire  w'hile 
all  the  other  parts  of  the  apparatus  are  in  full 
action,  is  made  a special  point.  In  their 
kitcheners  the  upper  fron  tof  the  fire  is  enclosed 
by  a moveable  plate,  wliich,  coming  in  contact 
with  the  fuel,  becomes  very  hot,  with  a large 
fire  it  would  be  red-hot  ,so  that  the  joint  is 
exposed  to  as  much  heat  above  as  below.  The 
apparent  intention  of  this  front-plate  is  to  secure 
full  heat  on  the  top  of  the  .stove  and  in  the 
ovens.  It  is  perforated  with  a line  of  holes, 
which  admit  air  over  the  fire,  thus  effecting  the 
burning  of  the  smoke.  When  roasting  is  not 
going  on,  and  a moderate  heat  only  is  required 
in  the  ovens  and  hot-plate,  this  front-plate  may 
be  turned  down,  and  then  serves  as  a trivet 
with  a low  fire.  Among  the  points  of  these 
stoves  are  good  arrangements  of  flues  to  carry 
off  unpleasant  smells,  moderate  depth  with  good 
width  of  the  fire,  and  a sliding-plate  over  the 
fire  which  allows  fuel  to  be  added  without  the 
trouble  of  lifting  a heavy  cover.  In  their  larger 
stoves  steam  boilers  are  included,  but  in  the 
smaller  Messrs.  Brown  and  Green  place  their 
boilers  on  the  hot-plate,  and  in  cases  in  which 
only  an  ordinary  amount  of  cooking  is  required, 
this  is  probably  the  more  economical  method. 
According  to  the  report  of  a trial  with  one  of 
the  large  stoves,  it  appears  that  the  consump- 
tion in  three  hours  was  only  86  lbs.  of  inferior 
coal,  or  three-fifths  of  an  ounce  of  coal  per  head 
per  man  ; but  in  this  case  all  the  capacities  of 
the  stove  were  called  into  action  at  once,  and  the 
cooking  was  only  of  the  ordinary  kind  employed 
in  the  army. 

Messrs.  Edwards  and  Son,  of  Great  Marl- 
■horough-street,  London,  are  well  known  as 
manufacturers  of  w'arming  and  cooking  appa- 
ratus ; they  manufactured  some  twenty  years 
ago  stoves  in  w'hich  the  fuel  is  burnt  from  the 
top  downwards,  a true  principle  set  forth  by 
Mr.  Cutler  about  half  a century  since,  and 
warmly  pressed  upon  the  public  in  1854  by 
Dr.  Neil  Arnott.  These  stoves  burn  admirably 
well,  and  the  chimneys  in  which  they  are  used 
scarcely  ever  require  sweeping,  but  the  fire  is 
not  so  lively  as  in  a common  stove,  and  conse- 
quently they  have  not  become  popular ; perhaps 
at  the  present  price  of  coal  they  may  obtain  more 
favour.  Messrs.  Edwards  and  Sons’  cooking 
stoves  (4,720)  present  the  peculiarity,  since 
adopted  by  other  makers,  of  a large  use  of  white 
tiles,  which  give  them  a very  light  and  agreeable 
appearance,  but  this  is  not  all — white  tiles  are 
light,  clean,  and  do  not  conduct  heat  so  readily 
as  iron  ; they  aid  in  keeping  the  heat  within  the 


appal  atus  and  out  of  the  kitchen  ; they  are 
applied  not  only  to  the  back  and  sides  of  the 
stoves,  but  also  to  the  doors  of  all  ovens  and  hot 
closets  where  they  are  specially  useful.  The 
fire  in  these  stoves  is  recessed,  so  that  the  cook 
may  be  able  to  stand  nearer  to  the  hot  plate  than 
with  a fire  flush  with  the  front  of  the  grate.  In 
ship  stoves  the  fire  has  generally  a sliding  iron 
guard,  or  apron,  to  prevent  accidents,  and  there 
is  no  reason  why  the  same  arrangement  should 
not  be  adopted  in  kitchens.  In  tlie  case  of  large 
apparatus,  Messrs.  Edwards  raise  their  ovens  above 
the  hot-plate,  and  there  is  great  economy  in  so 
doing,  but  it  narrows  the  hot-plate,  the  great  size 
of  which,  by  the  way,  is  one  of  the  causes  of  the 
comparatively  large  consumption  of  fuel  often 
alleged  against  kitcheners.  Messrs.  Edwards 
have  rising  bottoms  to  their  fires,  and  the  usual 
arrangements  for  open-fire-roasting,  but  they 
very  properly  declare  in  their  publications  that 
until  the  open  fire  is  got  rid  of,  positive  economy 
in  fuel  must  not  be  expected.  In  connection  with 
this  subject,  it  is  right  to  state  that  with  tho- 
roughly well  ventilated  ovens,  meat  can  be 
roasted  in  such  a way  that  none  but  the  most 
fastidious  epicure,  and  in  the  best  cases,  not  even 
he,  can  tell  the  difference  between  it  and  that 
which  has  been  cooked  at  an  open  fire.  The 
flues  in  these  kitcheners  are  well  studied  and 
effective,  and  the  roasting  ovens  are  well  venti- 
lated without  the  clumsy  expedient  of  letting 
cold  air  in  at  the  oven  door  being  resorted  to. 

Messrs.  Flavel,  of  Leamington  (4,721),  are 
also  well-known  makers  of  cooking  ranges,  hav- 
ing obtained  medals  at  the  two  great  exhibitions 
of  1851  and  1862,  and  they  have  introduced 
some  modifications  in  the  arrangement  of  parts, 
which  are  protected  by  patents.  Amongst  the 
special  features  is  the  substitution  of  two  loose 
bottom  grates,  one  flat,  for  a high  roasting  fire, 
the  other  on  legs  which  greatly  diminish  the 
area  of  the  grate.  This  is  certainly  a cheaper 
and  more  simple  jilan  than  that  of  a bottom 
worked  by  a rack.  The  ventilation  of  a roasting 
oven  in  Messrs,  hlavels’  kitcheners  is  managed 
by  means  of  a cast-iron  box  placed  over  an  aper- 
ture in  the  top  of  the  oven,  close  against  the 
back  ; a constant  current  of  air  passes  through 
this  box,  when,  and  in  proportion  to  the  extent 
to  which,  a valve  which  works  in  it  is  open, 
which  carries  off  all  the  steam  and  fumes  into  the 
flue,  'flhis  box  also  forms  the  back  of  the  top 
flue  of  the  oven,  beneath  the  hot-]ilate.  In  the 
larger-sized  stoves,  the  boiler  is  strongly  made 
and  placed  at  the  back  of  the  fire.  Messrs. 
Flavel  take  advantage  of  fire-clay  to  retain  heat 
and  preserve  the  side  of  their  ovens.  'L'hey  have 
a very  neat  form  of  latch  to  their  oven  doors, 
and,  in  common  with  some  other  makers,  they 
adopt  the  very  useful  arrangement  of  a bracket- 
piece,  set  level  with  the  floor  of  the  oven,  upon 
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wbiuh  the  cook  may  easily  draw  out  a dish  to 
see  how  the  cooking  is  progressing.  In  the  case 
of  heavy  joints,  this  is  a great  boon  to  cooks,  and  , 
may  pr-event  many  accidents.  I 

Mr.  Gray,  of  Torquay  (4:,722),  exhibits  a 
kitchener  which  presents  little  difference  in 
appearance  from  others  around,  with  the  ex- 
ception of  the  adoption  of  bracket-rests  for 
both  ovens.  These  Devon-tor  ranges,  as  they 
are  called,  have  been  for  some  years  before  the 
public,  and  are  said  to  consume  a very  moderate 
amount  of  fuel.  Like  others  already  mentioned 
the  fire  may  be  either  closed  or  open,  and  when 
open  may  be  reduced  by  simple  contrivances  to 
a very  small  one.  The  arrangement  of  the  flues 
and  the  equalisation  of  the  top  and  bottom 
heat  of  the  ovens  have  evidently  been  carefully 
studied,  and  the  iron-work  of  the  ovens  is  carried 
up  to  the  hot  plate,  in  order  to  avoid  the  com- 
mon accident  of  displacement  of  bricks,  mortar, 
or  cement.  These  stoves  are  strong  and  well 
.put  together. 

ilessrs.  JJassall  and  Singleton  (4,724)  show  a 
close  and  open  .fire-range  which  calls  for  no 


special  remark.  The  model  is  of  an  ordinary 
kind,  with  no  peculiar  features  as  a cooking- 
stove.  The  sides  of  the  stove  are  formed  into 
hot-air  chambers  for  heating  apartments. 

Mr.  Nock,  of  Birmingham  (4,729)  shows 
another  open  and  close  fire-range,  the  charac- 
teristics of  which  are  very  large  ovens,  and  a 
novel  form  of  fender,  which  is  just  level  with 
the  bottom  of  the  ovens,  and  supplies  firm 
support  for  drawing  out  dishes,  or  for  the  foot 
of  the  cook,  besides  answering  the  ordinary 
purposes  of  a fender.  Mr.  Nock  uses  a fire- 
clay grate-back,  and  causes  the  fire  and  heated 
air  to  pass  down  behind  the  back  and  imder  the 
bottom  of  the  ovens  first,  and  lastly  over  the 
top  and  into  the  main  flue.  The  bottom  of  the 
grate  is  worked  .upwards  or  downwards,  to  in- 
crease or  diminish  the  size  of  the  fire,  by  means 
of  a vertical  screw.  The  front  of  the  stove  is 
octagonal  in  form,  so  that  the  cook  in  worldng 
at  the  hot-plate  is  less  exposed  to  the  fire  than  in 
a straight-fronted  stove. 

Messrs.  Wright  and  Co.,  of  London  and  Rother- 
ham (4734),  exhibit  two  “economic  cookers,” 


of  smaller  dimensions  than  usual,  only  two  feet 
wide,  which  deserve  attention  from  their  com- 
pactness and  moderate  prices.  In  these  stoves 


a large  oven  is  placed  beneath  the  fire,  and  the 
boiler  across  the  back  ; the  fire-place  is  lined 
with  fire-brick,  and  the  stove,  like  many  others, 
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can  be  converted  in  a moment  into  an  open  grate. 
The  maker  claims  for  it  great  economy  in  the 
consumption  of  fuel. 

Gas  cooking  apparatus  presents  more  novelty 
than  that  which  is  fed  by  ordinary  fuel,  and  its 
cleanliness  and  convenience,  the  portability  of 
the  stoves,  their  comparative  independence  of 
positive  flues.  &c.,  are  highly  attractive  charac- 
teristics ; still  the  fact  remains  that  under  ordi- 
nary conditions  cooking  by  gas  is  not  an  eco- 
nomical process,  and  as  the  cost  of  gas  follows, 
of  necessity,  the  price  of  coal,  their  relative 
advantages  in  this  respect  must  always  main- 
tain the  same  ratio.  The  original  form  of  gas 
stove,  a ring  of  gas  pipe  pierced  with  a number 
of  holes,  unprotected  by  any  heat-preserving 
arrangement,  although  a very  simple  and  cheap 
apparatus,  is  as  extravagant  a form  of  cooking 
stove  as  could  be  imagined,  though  it  has  this 
special  advantage,  that  the  gas  is  always  ready 
at  any  moment,  where  there  is  day  service,  and 
the  fire  can  be  extinguished  the  moment  the 
cooking  is  done.  Its  disadvantages  were  many, 
the  holes  in  the  pipes  wore  away  rapidly,  and 
the  jet  thus  became  irregular;  every  breath  of 
air  caused  flickering  and  loss  of  heat,  and  the 
product  of  combustion  often  filled  the  place 
w'ith  disagreeable  smells,  while  the  meat  in 
broiling  was  liable  to  be  contaminated  with 
them. 

One  of  the  grand  faults  of  the  original  gas 
stoves  was  corrected  by  the  introduction  of  the 
atmospheric  jet,  or  Bunsen  burner,  which  con- 
sists simply  of  a gas  pipe  placed  within  a pipe 
of  larger  dimensions,  and  fitted  with  holes  to 
admit  air;  the  pressure  of  the  gas  causes  the  air 
to  enter  the  outer  tube  at  a proportionate  rate, 
and  the  gas  and  air  are  then  burnt  together  in 
the  ]iroportion  which  the  inlets  of  the  two  bear 
to  each  other.  The  effects  of  this  arrangement 
are  great  economy  in  the  amount  of  gas  con- 
sumed, small  steadily  burning  jets,  with  great 
heating  and  but  little  luminous  power,  and 
lastly,  the  absence  of  sooty  deposit  on  the 
cooking  utensils,  in  consequence  of  the  more 
perfect  combustion  caused  by  the  oxygen  of  the 
air.  A gas  cooking  apparatus  without  an  atmo- 
spheric burner  ought  to  be  regarded  as  a mon- 
strosity, only  equalled  by  the  burning  of  a candle 
in  the  open  air  without  protection.  But  even 
with  the  use  of  the  Bunsen  burner,  the  ordinary 
gas  stove  is  a wasteful  apparatus,  and  the  amount 
of  heat  lost  is  out  of  all  proportion  to  the  work 
done  by  its  means.  Fortunately  this  fact  has 
been  recognised,  and  the  most  approved  gas 
apparatus  presents  many  arrangements  well 
deserving  of  attention. 

First  in  order,  as  in  importance,  is  the  show 
of  gas  apparatus  made  Messrs.  Leoni  and  Co., 
of  London  (1,705).  In  the  collection  exhibited 
by  this  firm  is  almost  every  form  of  cooking 


apparatus,  from  the  simple  ring  of  gas  to  that  for 
the  preparation  of  food  for  a large  household, 
and  even  for  public  establishments.  Mr.  Leoni 
has  evidently  studied  his  subject  carefully,  and 
has  produced  admirable  results. 

In  the  first  place  he  has  adapted  a patented 
composition,  called  “ adamas,”  to  the  formation 
of  gas-burners..  These  are  placed  in  holes  in 
the  gas  rings  and  tubes,  and,  while  they  produce 
well-formed  jets,  wear  infinitely  less  than  the 
holes  in  an  iron  pipe,  which  soon  lose  their  re- 
gularity of  form'  from  the  heat.  Secondly,  he 
has  introduced  a fireproof  material  in  many  in- 
genious ways,  as  linings  to  large  cooking  ap- 
paratus, as  reflectors  and  diffusers,  and  as  small 
ovens,  and  has  thus  given  to  gas  apparatus  new 
and  improved  forms.  The  simplest  form  of 
cooking-stove,  as  supplied  by  all  makers  of  such 
apparatus,  is  a ring  of  gas-jets  set  within  an  iron 
frame,  which  serves  as  support  for  kettle,  sauce- 
pan, and  fryingpan.  The  next  step  is  the 
adoption  of  the  principal  of  reflection  which  is 
shown  in  a simple  form  in  the  accompanying 
figure  A.  In  this  case  a boiler,  with  stewpan 


and  steamer,  is  placed  over  the  gas,  while  a por- 
tion of  the  heat  reflected  by  the  bottom  of  the 
boiler  is  made  to  grill  a chop  below.  In  place 
of  the  boiler  a pair  of  Mr.  Leoni’s  heat-reflectors 
may  be  ttsed.  These  are  simple  circular  vessels, 
made,  as  already  stated,  of  fireproof  ware  two  or 
more  inches  deep,  and  about  half-an-inch  in 
thickness.  Two  of  these  placed  together,  the 
upper  one  bottom  upwards,  form  an  excellent 
oven  for  potatoes  or  any  small  pieces  of  meat, 
&c.,  and  the  heat  on  the  top  is  sufficient  for 
gentle  simmering,  or  keeping  anything  hot. 

The  complete  application  of  the  principles  of 
reflection,  diffusion,  &c.,  is  well  illustrated  in  the 
two  figures  B andC  (p.  794),  the  former  represent- 
ing an  apparatus  three  feet  high,  and  about  sixteen 
inches  in  diameter,  capable  of  roasting  a joint  of 
meat  up  to  14 lbs.,  baking  four  loaves  of  bread, 
or  cooking  an  entire  dinner.  A description  of 
the  parts  of  this  apparatus  will  explain  the  prin- 
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ciples  adopted  by  Mr.  Leoni.  The  ring  of  gas 
is  near  the  bottom  of  the  apparatus,  above  the 
dripping-pan ; on  one  side  is  the  gas-pipe  con- 


nection, and  in  the  other  a neat  arrangement  for 
lighting  and  extinguishing  the  gas.  The  outer 
case  of  the  stove  is  of  iron-plate,  but  'within  this 


IS  a jacket  of  heat-reflecting  composition,  an 
inch  thick,  shown  by  the  broad  white  line  to  the 
left  of  the  door.  Between  the  iron  case  and  the 
composition  lining  is  a space  all  round,  which 
greatly  economises  the  heat,  and  allows  of  com- 
plete ventilation  when  required.  Tlie  top  of  the 
stove  is  simply  covered  by  one  of  the  heat 
reflectors  already  mentioned,  on  which  anything 
may  be  kept  hot,  or  which  may  be  replaced  by 


a gas  ring  for  broiling.  The  interior  of  the 
stove  may  be  arranged  according  to  the  require- 
ments of  the  day,  being  built  up  of  circular 
stands  made  of  thin  iron-plate.  Figure  0 ex- 
hibits an  arrangement  for  general  cooking  pur- 
poses, ■while  B contains  four  loaves  of  bread.  At 
the  bottom  of  0 is  a heat-diffuser — a mere  circular 
plate  of  the  fire-clay  composition;  this  is  used  to 
disseminate  the  heat  equally,  and  is  necessary  in 
all  cases  except  roasting  when  a fierce  central 
beat  answers  best.  When  a large  piece  of  meat 
or  poultry  is  to  be  roasted,  it  is  simply  hung  from 
the  centre  of  the  frame,  the  divisions  being  re- 
moved. 

The  above  description  will  apply  generally  to 
nearly  the  whole  of  the  cooking  stoves  made  by 
Mr.  Leoni,  whether  large  or  small,  round  or 
square.  For  hotels  and  other  large  establish- 
ments Mr.  Leoni  makes  roasting  apparatus  to 
cook  from  100  to  '^00  lbs.  of  meat  or  poultry  at 
once.  In  these  cases  the  cover  is  lifted  by  means 
of  a lever,  the  body  of  the  machine  is  drawn  from 
beneath  on  rails,  and  the  iron  cage  of  two  stages 
containing  the  meat  lifted  out  by  means  of  a 
light  crane.  The  principle  has  been  still  further 
carried  out  by  the  same  firm  at  the  London 
Hospital,  in  the  Whitechapel-road,  where  a large 
apparatus  has  been  at  work  for  a considerable 
time.  This  stove  is,  for  convenience,  fitted 
beneath  the  floor  line  ; the  roof  or  reflector  of 
the  apparatus  is  attached  to  an  iron  trap-door, 
which  fills  up  the  opening,  and  thus  completes 
the  level  of  the  floor.  By  means  of  cogged  wheels, 
the  winding  up  or  down  of  this  trap  is  easily 
done  in  two  or  three  minutes;  a light  crane  by  a 
similar  process  works  up  and  down  an  iron  lift 
which  holds  the  meat,  and  in  this  manner  eight 
minutes  are  sufficient  time  for  one  man  to  fill 
the  apparatus  with  about  SOOlbs.  of  meat,  and 
(he  same  time  to  empty  it.  The  dripping  is 
carried  ofi’  as  soon  as  produced  into  a pail  at  some 
distance  from  the  gas  apparatus,  where  it  cools 
at  once ; products,  fumes,  steam,  &c.,  are  carried 
off  underground  into  the  flue  ; gas  is  lit,  turned 
on  or  off  by  means  of  a special  apparatus,  from 
the  floor  above  ground,  and  according  to  the 
quantity  of  meat  the  heat  is  regulated,  by  turning 
on  either  one,  two,  or  more  supplies.  The 
whole  quantity  of  meat  is  roasted  in  exactly  two 
hours’  time.  During  the  roasting  the  meat 
requires  no  basting,  turning,  or  any  attention 
■whatever. 

This  apparatus  w'as  set  up  in  1870,  and  its 
results  are  thus  summed  up  in  a letter  by  Mr.  J. 
Nixon,  house-governor  and  secretary  of  the 
hospital : — ‘‘  In  the  six  months  ended  31st 
December  last  (1870),  the  large  roaster  was  in 
use  125  days,  being  about  six  days  short  of  a 
full  half-year’s  work.  The  waste  of  meat  during 
this  period  averaged  about  14i  per  cent.,  as 
against  33J  under  the  old  systems  of  roasting. 
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while  the  consumption  of  gas  was  also  reduced 
from  a daily  average  of  610  to  250  cubic  feet. 
The  actual  saving  to  the  hospital  in  125  days 
was,  in  meat,  4,579  lbs.,  and  in  gas  44,525  cubic 
feet,  or  for  a full  year’s  working  of  261  roasting 
days  very  nearly  10,000  lbs.  of  meat,  worth  at  pre- 
sent prices  £296,  and  about  88,000  cubic  feet  ol 
gas,  costing  £17  12s.,  and  representing  together 
an  annual  saving  in  money  of  £313  12s.” 

The  following  is  Messrs.  Leoni’s  statement  of 
a practical  experiment  made  with  one  of  their 
family  gas  apparatus : — 

“ Breakfast  for  five  adults  and  three  children 
— two  pints  of  coffee,  one  pint  of  tea,  half-pound 
of  bacon,  half-pound  of  oatm'eal  for  porridge, 
six  rounds  of  toast ; time,  twenty  minutes  ; 
consumption  of  gas,  twelve  feet;  cost,  under 
three-farthings.  Dinner  for  twelve  adults  and 
three  children — 6 lbs.  leg  of  lamb  (loss,  l^lb.), 
4 lbs.  sirloin  of  beef  (loss,  10  oz.),  5 lbs.  of 
potatoes,  six  large  cauliflowers,  two  large  fruit 
pies  ; time,  one  hour  and  a half ; consumption 
of  gas,  48  feet ; cost,  2id.” 

Messrs.  Leoni  have  also  applied  gas  to  the 
production  of  steam  and  baking.  They  exhibit 
a high-pressure  steam  boiler,  worked  with  36  gas 
jets,  which  produces  100  feet  of  steam  per  hour, 
with  a pressure  of  ten  to  fifteen  pounds  per  inch 
A pipe  connects  this  boiler  with  a steam-cooking 
chest,  having  a metallic  lining  throughout,  cover 
included,  the  space  between  the  metal  ceasing 
and  the  wood  lining  filled,  like  the  Norwegian 
boxes,  with  felt. 

Messrs.  Billing  and  Co.,  of  London  (4,714), 
have  in  their  stoves,  which  are  good  specimens 
of  work,  relied  almost  entirely  on  the  principle 
of  reflection  for  the  operation  of  roasting.  The 
mode  adopted  is  one  which  has  been  in  use  for 
some  years  for  gas-heating  stoves,  and  originated, 
we  believe,  in  France.  The  gas  pipe  is  above 
the  meat  to  be  roasted,  and  thus  all  fear  of  the 
latter  deriving  any  unpleasant  smell  from  the 
process  of  combustion  of  the  gas  is  entirely 
obviated.  In  small  apparatus  the  heat  is  reflected 
downwards  direct  upon  the  meat,  while  in  larger 
stoves  the  reflector  is  placed  at  an  angle  of  about 
45  deg.  behind  the  meat,  and  a tin  reflector 
placed  in  front  of  the  joint,  as  in  the  case  of 
an  ordinary  coal  fire.  Above  the  gas  is  the  hot- 
plate, and  thus  one  series  of  jets  is  made 
to  perform  two  sets  of  operations,  as  in  the  small 
gas  cooker  described  above ; this  looks,  at  first 
sight  like  a very  economical  arrangement,  and  so, 
under  certain  conditions,  it  is.  If  a good  deal 
of  cooking  is  to  be  done  at  the  top  of  the  stove 
and  a small  amount  below,  the  economic  con- 
ditions are  fulfilled,  but  if  these  be  reversed 
there  must  be  a great  loss  of  heat,  for  a given 
number  of  feet  of  gas  can  only  give  a certain 
number  of  degrees  of  caloric ; and,  moreover,  the 
reflected  heat  is  not  equal  to  direct  heat.  To 


roast  below  the  gas  must  require  a large  quan- 
tity, and,  as  already  stated,  unless  the  top  heat 
is  actually  required,  there  must  be  loss.  A 
chop,  or  any  small  article  cooks  admirably  under 
reflected  heat,  but  the  system  can  only  be 
regarded  as  supplementary. 

Messrs.  Billingshave adopted  the  goodarrange- 
ment  of  double  sides  to  their  ovens,  and  thus 
obtain  great  regularity  and  economy  of  heat,  but 
the  latter  would  be  much  increased  by  the 
addition  of  fire-clay  linings.  The  almost  un- 
avoidable spilling  which  occurs  in  cooking  causes 
extremely  unpleasant  vapours  to  arise ; this 
is  in  some  cases  partially  prevented  by  the 
use  of  sand  on  the  hot  plate,  and  Messrs.  Billings 
have  adopted  an  ingenious  mode  of  cleaning  the 
plates;  in  small  stoves  the  top  rails  or  other 
supports  for  the  saucepans,  lift  up  to  allow 
of  the  plate  below  being  cleaned,  and  in  the 
large  stoves  this  plate  is  made  to  draw  out,  like 
the  wooden  tray  of  a bird  cage.  Messrs.  Billings 
make  use  of  the  Bunsen  burner  in  various  sizes, 
and  their  pipes  and  fittings  are  well  arranged. 
The  following  is  their  own  statement  of  the 
capabilities  of  one  of  their  Family  Cooking  stoves, 
about  three  feet  high  by  18  inches  square  : — “ A 
joint  weighing  nine  pounds,  a large  family  pie, 
a couple  of  ducks,  two  sorts  of  vegetables,  fish 
and  soup,  were  all  cooked  at  one  time  in  the 
space  of  two  hours,  consuming  about  40  feet  of 
gas.” 

Messrs.  John  Wright  and  Co.,  of  Birmingham 
(4,735),  are  well  known  manufacturers  of  gas 
cooking  and  other  stoves,  and  the  articles  which 
they  exhibit  are  neatly  got  up,  in  some  cases 
remarkably  so  ; the  white  tiles,  set  in  neat  iron 
frames,  present  a bright  and  extremely  clean 
appearance.  Their  ovens  and  general  appa- 
ratus for  cooking  bread,  meat,  and  all  other 
kinds  of  food,  have,  we  are  informed,  been  for 
some  time  in  use  at  the  Crystal  Palace, 
Sydenham,  and  many  other  establishments. 
These  makers  do  not  seem  to  adopt  either  double 
iron  walls  or  fire-clay  linings,  and  this  must  be 
regarded  as  a serious  oversight;  the  escape  of 
heat  which  has  done  no  cooking,  must  always  be 
one  of  the  tests  of  the  economy  or  otherwise  of 
such  apparatus,  and  their  white  tiles,  although 
good  reflectors,  are  very  far  iudeed  from  perfect 
reflectors  and  anti-radiators.  Messrs.  Wright, 
however,  make  use  of  certain  earthen  reflectors 
and  heat  distributors,  similar,  if  not  identical, 
with  those  of  Messrs.  Leoni.  They  declare  that 
their  ordinary  domestic  cooking  stoves  do  not 
consume  more  than  a pennyworth  of  gas  per 
hour. 

Gas  stoves  are  also  exhibited  by  Messrs. 
Davis  and  Son,  of  Westminster;  Mr.  Hall,  of 
Battersea ; Mr.  Mitchel,  Mr.  Southby,  and 
Messrs.  Chavasse  and  Co.,  of  London  ; Messrs. 
Scott  and  Butler,  of  Birmingham ; Messrs.  Verity 
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Brotliers,  of  Paddington,  and  one  or  two  other 
firmSj  but  present  no  features  calling  for  special 
notice.  The  lastrnamed  firm  makes  use  of  large 
fire-clay  burners,  and  white  porcelain  slabs 
beneath,  the  hot-plate. 

A word  should  be  said  by  way  of  recommenda- 
tion of  the  excellent  French  fire-proof  dishes  and 
pans  introduced  by  more  than  one  exhibitor  of 
gas  apparatus. 

Cooking  by  means  of  petroleum  or  other  hydro- 
carbons is  illustrated  by  two  exhibits,  that  of 
Messrs.  Odhner  and  Co.,  of  Stockholm  (1,707), 
which  is  a small  portable  apparatus,  with  two 
lamps,  with  long,  flat  wicks ; and  the  apparatus 
of  Messrs.  Randall  and  Co.  (1,730),  who  apply 
the  vaporisation  of  hydro-carbons  to  large  and 
small  cooking  apparatus  as  well  as  to  heating 
purposes.  These  “ vapour  stoves,”  as  they  are 
called,  are  but  recently  introduced,  and  require  a 
few  words  of  explanation.  The  fire-place  in  which 
the  mineral  oil  is  burnt  is  circular,  having  in  the 
centre  a small  hollow  iron  cone  truncated,  a taper 
ring.  Behind  the  stove  a small  vessel  containing 
the  oil  is  mounted  on  a tall  tube,  so  as  to  be  out 
of  the  way  of  danger  from  the  fire  ; and  from  the 
upright  tube  a small  horizontal  one  passes  over 
the  top  of  the  conical  ring  already  mentioned; 
the  supply  being  regulated  by  a stop-cock,  the 
oil  is  allowed  to  drop  very  slowly  from  the  tube 
into  the  ring.  The  oil  being  lighted  burns  at 
first  in  yellow  flames,  but  when  the  cone  and 
fire-i)lace  have  become  hot,  which  they  soon  do, 
the  oil  is  vapourised  at  once,  and  burns  in  the 
form  of  gas  with  a blue  flame.  The  apparatus 
seems  to  answer  its  intended  purpose  well,  but 
its  economy  must  be  ascertained  by  practical 
experiment,  'i  he  invention  is  American. 

A few  small  apparatus  remain  to  be  mentioned. 
Messrs.  Chavasse  and  Co.,  of  London  (1,704) 
show  a family  coffee -roaster,  in  the  form  of  a 
frying-pan,  with  cover  and  interior  stirrer  ; and 
a useful  portable  “ hot-air  oven,”  which  consists 
of  a close-fitting  double  iron  pan  with  handles, 
which  may  be  put  on  or  in  any  kind  of  fire,  the 
potatoes,  chestnuts,  or  other  contents  being  pro- 
tected from  burning  by  an  inneiTining  with  holes. 

Messrs.  Silver  and  Co.,  of  London  (l,73:i),, 
exhibit  that  valuable  invention,  the  Norwegian 
apparatus,  that  is  to  say,  a close-fitting  box,  with 
a thick  lining  of  felt,  or  hair,  which  is  equally 
valuable  as  an  ice-box  or  as  a cooking  apparatus. 
It  is  only  in  the  latter  form,  however,  that  it 
comes  within  the  scope  of  this  report.  I'he 
Norwegian  box  is  pretty  well  known  ; those  w'ho 
arc  unacquainted  with  it  will  be  hardly  prepared 
for  the  fact  that  food  contained  in  a tin  saucepan, 
of  which  the  water  has  only  boiled  for  a few 
minutes,  when  shut  up  in  the  Norwegian  box 
will  be  as  thoroughly  cooked  as  if  it  had  been 
kept  for  the  usual  time  over  a fire  ; and,  further, 
that  it  will  remain  hot  and  unspoiled  for  from 


eight  to  thirty  hours,  according  to  the  size  of  the: 
box  For  campaigning,  travelling,  boating,  &c., 
such  a companion  is  invaluable ; and,  in  addition 
to  this,  itmust  be  mentioned  that  cooking  in  such 
a manner  causes  the.  snjallest  possible  amount  of 
Ibse. 

Mr.  Smartt,  of  Buckhurst-hill  (4,733),  shows 
a small  machine,  called  a. sub-fire  oven,  consisting 
of  a tin  vessel  with  one  rather  smaller  inside,, 
and  between  which  a small  amount  of  space  is 
maintained,,  which  is  partly  filled  with  water,, as 
in  the  Warren  kettles ; a.cover.  overlaps  bothi 
vessels,  and  the.  whole  is  easily  managed  by 
means  of  a simple  moveable,  handle.  For  keeping 
anything  hot,  for  warming  up,  and  for  cooking: 
small  things  on.  the  ashes,  or  beneath  a fire,  a 
better  or  more  simple  arrangement  could,  scarcely 
be  imagined. 

Messrs.  Needham  and  Kite,  of  London  (4,738), 
Mr.  Duff,  of  Leicester  (4,739),  and  Mr.  S.  Jones, 
of  London  (4,74z),  exhibit  self-acting  and  basting, 
roasting  machines.  These,  and  most  of  the 
other  small  apparatus  mentioned  above,  are 
in  the  1 ood  Class,  in  the  upper  east  quadrant, 
where  the  Atmospheric  Churn  Company  (4,129), 
show  an  ingenious  portable  cooking  dish,  which, 
when  closed,  looks  like  a gigantic  silver  hunt- 
ing watcli.  It  contains  a small  stand  for  one 
of  the  two  tin  dishes  of  which  it  is  composed, 
and  a.  little  tin  grate.  One  dish  is  placed  on 
a table,  the  grate  within  it,  and  the  other 
dish;  on  its  stand,  over  the  grate.  The  lower 
dish  acts  as  a reflector,  and  in  ten  minutes  or 
so  a chop,  egg,  or  other  small  viand  is  cooked 
by  means  of  waste  paper  only. 

In.  the  annexe  opposite  the  door  of  the  School 
of  Cookery  will  be  found  a very  neat  apparatus, 
called  the  “ Flying  Column  Portable  Stove,”  the 
invention  of  Captain  Lecky  (4,751).  It  consists, 
of  a small  cooking  stove,  with  canteen  for  three 
persons,  all  packed  into  a stout  iron  bucket,, 
which  will  hold  six.  gallons  of  water,  and  the- 
weight  of  the  whole  is  22  lbs.  It  was  used  at 
the  last  autumn  manoeuvres  in  several  regiments 
and  battalions  and. volunteer  contingents  ; and  is 
stated  as  boiling  a kettle  or  saucepan  with  eight 
ounces  of  wood  in  eight  minutes.  In  the  same 
place,  Mr.  D.  Tailerman  (4,752),  of  London,, 
exhibits  one  of  the  great  cateres  used  iu  the 
French  army  for  making  coffee. 

The  collection  of  cooking  apparatus  does  not 
present  anything  new  in  principle — it  was  scarcely 
])ossible  that  it  should — but  it  exhibits  an  amount 
of  improved  workmanship  and  many  economical 
adaptations  the  value  of  which  cannot  be  over- 
looked at  a time  when  the  price  of  fuel  is  one  of 
the  most  serious  questions  of  the  day. 

The  number  of  visitors  admitted  to  the  Exhibition 
luring  the  week  ending  Saturday,  August  23rd,  was  as 
follows Season  tickets,  732  ; on  payment,  15,286  ; 
total,  16,018. 
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All  com/nmications  for  the  Society  should  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W,C, 


ANNOTOCEMENTS  BY  THE  COHNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely,  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 


and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 


In  the  report  of  the  Educational  Officer 
read  at  the  Conference,  held  on  the  27th  June, 
it  was  stated  that  six  candidates  had  been 
examined  at  the  Technological  Examinations  held 
on  the  17th  May.  The  reports  of  the  examiners 
relative  to  the  papers  worked  were  favomable,  but 
at  the  date  above  referred  to  the  returns  of  the 
examiners  of  the  Department  of  Science  and  Art, 
relative  to  the  science  subjects,  had  not  been  sent 
in.  These  have  now  been  received,  and  the  results 
are  as  follows : — 


E,  means  Elementary  Stage ; A,  Advanced  Stage ; and  H,  Honours  Stage. 
Carriage  Building. 


Science  Subjects.* 

Name. 

Address. 

Age. 

Occupation. 

Obligatory. 

Optional. 

I. 

VI. 

vn. 

II. 

v. 

Freehand 

Dra'wing. 

Heywood,  J.  J.  . . 

19,  Parker-st.,  Preston 

22 

Carrriaije  Builder 

A 1 

E 1 

A 2 

H 2 

stage,  class. 
2 1 

Passed. 

Mullins,  T.  F.  . . 

42,  Naylor-st.,  Cork. . 

26 

Do. 

E 2 

E 2 

E 2 

Passed. 

Mullins,  M 

42,  Naylor-st.,  Cork. . 

19 

Do. 

E 2 

E 2 

E 2 

Excellent. 

The  above  have  all  complied  with  the  conditions, 
and  have  obtained  first-class  certificates  in  the 
elementary  stage  of  carriage  building. 

T.  P.  Mullins  has  been  awarded  the  Society 
of  Arts’  prize  of  £o.  The  studentship  of  £50, 
given  by  Her  Majesty’s  Commissioners,  will 


be  offered  to  him  on  the  conditions  stated 
below,  t 

M.  Mullins  obtains  the  prize  of  £3,  offered  by 
G.  N.  Hooper,  Esq. 

J.  J.  Heywood  obtains  the  prize  of  £2,  offered 
by  G.  N.  Hooper,  Esq. 


Cotton  Manufacture. 


Science  Subjects. 

Name. 

Address. 

Age, 

Occupation. 

Obligatory. 

Optional. 

I. 

VI.  or  vn. 

n. 

ni. 

V. 

XVI. 

XXH. 

Mills,  Thomas  G. 

( 200,  South-st.,  1 
{ Longsight,  near  > 
( Manchester. . . . ) 

22 

( Cotton  Mann-  1 
i facture . . . . | 

E 2 

E 1 

A 1 

•• 

•• 

A 2 

The  above  candidate  has  complied  with  the  con- 
ditions, and  has  obtained  a first-class  certificate  in 


* The  following  is  a list  of  the  science  subjects  referred  to : — 

Subject  I.  Practical,  Plane,  and  Solid  Oeometry. 

„ IL  Machine  Construct  on  and  Drawing. 

„ in.  Building  Construction. 

„ V Pure  Mathematics. 

„ VI.  Theoretical  Mechanics. 

,,  VII.  Applied  Mechanics. 

,,  VIII.  Acoustics,  Light,  and  Heat, 

,,  X.  Inorganic  Chemistry. 

„ XXI.  Vegetable  Anatomy  and  Physiology, 

„ XXil.  Steam. 

t Her  Majesty’s  Commissioners  for  the  Exhibition,  in  a letter  to 


the  elementary  stage,  cotton  manufacture,  with 
the  Society  of  Arts  prize  of  £5. 


I Major  Donnelly,  say  that,  “with  the  view  of  encouraging  persons 
to  present  themselves  tor  the  examinations  in  technology,  which 
have  been  established  by  the  Society  of  Ans,  they  have  resolved  to 
offer  to  grant  three  studentships,  of  fifty  pounds  each,  to  be  awarded 
to  the  persons  who  .shal  distinguish  themselves  the  most  in  the 
subjects  of  steel,  silk  and  carriages  respectively,  at  the  examina- 
•I  tions  in  the  present  year  'Ibese  scholarships  are  to  be  awarded  on 
j condition  that  the  recipients  go  for  a year  to  some  place  of  scientific 
instruction,  such  as  the  Royal  School  of  Mines,  the  Royal  College 
I of  Science  in  Dublin,  Owens  ('ollege,  Manchester,  or  the  Bnglieh, 
Scotch,  or  Irish  Universities,  or  <-ther  school  approved  by  her 
M jesty’s  (’ommissioners,  or  travel  abroad  for  the  purpose  of  im- 
proving themselves  iu  their  trades.” 
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Stbel  Manufacture. 


Science  Subjects. 

Name. 

Address. 

Age. 

Occupation. 

Obligatory. 

Optional. 

VI. 

vn. 

vm. 

X. 

XIX. 

I. 

n. 

V. 

( 2,  Upper  Cross-  J 

stage,  class. 
( 3 2 

Warren,  W.  H.  . , 

1 rd.,  Kingsland-  | 
( park,  Dublin  . . ) 
( 7,  Little  Heath,  ) 

21 

Engineer. 

A 2 

A 2 

H2 

A 2 

A2 

H fail. 

H2 

6 2 
( 6 2 

Jamieson,  A 

I Old  Charlton,  > 
{ S.E ) 

23 

Meehanical  do. 

A 2 

A 2 

E 1 

Fail. 

E 1 

H 2 

2 1 

W.  H.  Warren  lias  complied  with  the  conditions, 
and  has  obtained  a first-class  certificate  in  the 
honours  stage,  Steel  Manufacture,  with  the  Society 
of  Arts  prize  of  £10.  The  studentship  of  £50, 
given  by  Her  Majesty’s  Commissioners,  will  be 
offered  to  him  on  the  conditions  stated  in  the 
previous  page. 

A.  Jamieson  failed  in  subject  XIX.,  and  has  not 
been  examined  in  subject  VIII.  ; he  does  not 
therefore  comply  with  the  conditions,  but  he  may 
do  so  in  a future  year,  and  will  then  be  entitled  to 
a certificate. 


GENERAL  EXAMINATIONS,  1874. 

The  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  had  gratis,  on  application 
to  the  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
evenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — 


Tuesday, 
April  21, 
From?  tolOp.m 

W E D N B s d ay, 
April  22, 
From  7 to  10  p m. 

Thursday, 
A|)ril  23, 
From  7 to  10  p m. 

Friday, 
April  24, 
From7to  10p.m. 

Ariihmetio. 

Theory  of  Music 

Political  Eco“ 

Book-keeping. 

Logic, 

Rnirlisli  History. 

nomy. 

English  Lan- 

Floriculture. 

German. 

French. 

gnage. 

Spanish. 

Fruit  and  Vejre- 
tnhle  C-iPu  e. 

Italian. 

Friday,  April  24,  6 to  7 p.m.— Dictatiou. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  being  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subject  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  held  by  the 


District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  shoidd 
be'  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations. 

A copy  of  the  Programme  accompanies  this 
Journal  to  each  Institution  in  Union,  and  addi- 
tional copies  will  be  forwarded  on  application. 


ECONOMICAL  USE  OF  COAL  FOE  DOMESTIC 
PURPOSES. 

With  regard  to  these  prizes  it  has  been  decided 
that  testing  rooms  will  be  provided,  in  which  the 
various  competing  articles  may  be  tested  in  succes- 
sion, each  competitor  having  allotted  to  him  in 
turn  a room  and  chimney,  for  a limited  period, 
where  he  may  fix  his  apparatus  for  the  purpose  of 
its  being  tested  by  the  judges  appointed  by  the 
Society  of  Arts,  the  same  to  be  removed  when 
directed  by  the  judges ; such  fixing  and  removal 
to  be  at  the  cost  of  the  competitor. 

The  competing  articles  must  be  delivered  at  the 
London  International  Exhibition  Building,  South 
Kensington,  on  the  1st  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently  shown 
in  the  Exhibition  of  1874. 


The  Engineer  has  intelligence  of  preliminaiy 
arrangements  of  much  sig-nifioance  for  developing  the  sub- 
merged minerals  in  a portion  of  the  South  Staffordshire  dis- 
trict, that  will  result  in  the  bringing  to  market  of  several 
millions  of  tons  of  good  coal,  besides  much  valuable  iron- 
stone. 

An  immense  quarry  of  lithographic  stone  has 
just  been  discovered  near  the  small  town  of  Volbrom,  in 
Russia.  A merchant  in  Berlin  is  said  to  have  purchased  it 
for  100,000  francs. 

It  is  stated  that  coal  has  been  found  in  West- 
moreland, and  that  some  Middlesbrough  capitalists  are  in- 
terested in  the  discovery,  which  they  intend  to  turn  to 
practical  account  without  delay. 

The  annual  consumption  of  tin  in  America  and 
Europe  was,  in  1868  and  1869,  about  22,000  tons  ; in  1870, 
24,000  tons  ; in  1871,  27,000  tons. 
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PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 


The  second  lecture  of  the  third  course  of  Cantor 
Lectures  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thtjdichitm,  Esq.,  M.D.,  on  Monday 
evening,  April  28th,  1873,  as  follows : — 

Lecture  II. 

TAe  Va7'ieties  of  Wmes  Produced  at  Jerez — 3rostos,  Anadas, 
Firos,  Palos-cortados,  A^nontillados,  Fayas,  Bastos,  ^c. — 
Physical  and  Chemical  Observations  on  the  Causes  of  these 
Different  Fesults. — Brandying,  Plastering,  Sulphuring, 
Mixing,  and  Counterfeitmg  of  Jerez  Wines.- — -Neglect  of 
Scientific  Guidance  in  Vinification  duninishes  the  Cer- 
tainty and  Success  of  otherwise  highly- developed  Viticul- 
ture and  Comtjiercial  Operations. — Other  Spanish  Vine- 
yards and  Wines. 

Density  of  Jerez  Mostos. 


Many  a sherry-drinker  has  heard  the  oft-repeated 
tale,  that  in  the  south  the  grapes  are  so  sweet,  so  highly 
charged  with  sugar,  that  the  mosto  made  from  them 
is  unable  to  consume  the  whole  of  it,  and  remains  sweet, 
to  some  extent,  even  after  fermentation  has  produced 
the  ordinary  quantity  of  alcohol.  This  tale  is  often 
made  to  justify  or  explain  the  sweet  taste  of  sherry,  and 
the  large  amount  of  distilled  spirits  which  is  added  to 
it.  For,  say  those  who  spread  this  tale,  if  spirits  were 
not  added  to  this  sweet  liquorous  wine,  it  would  not  keep, 
but,  during  transit  and  the  vicissitudes  of  its  being  kept 
in  private  houses,  it  would  again  ferment  and  spoil. 

In  the  “ Treatise  on  Wine,”  of  Thudiohum  and 
Dupre,  p.  638  et  seq.,  a special  chapter  is  devoted  to  the 
comparison  of  the  density  of  Jerez  must  with  the 
specific  gravity  of  must  produced  from  different  wines 
in  various  countries  and  years.  This  comparison  led  us 
to  the  conclusion  that  sherry  is  not  naturally  stronger 
than  the  principal  wines  of  Prance  and  Germany  ; that  it 
is  able  to  consume  the  whole  of  its  saccharine  matter  by 
natural  fermentation,  and  become  natural  wine,  and,  if 
properly  treated,  does  not  require  either  plastering,  or 
the  addition  of  brandy,  spirits,  or  boiled  must. 

I have  been  able  to  confirm  this  conclusion  by  many 
observations  made  at  Jerez  upon  mostos  as  they  came 
from  the  lagars,  and  subsequently  fermented  in  the 
bodegas. 

Out  of  103  mostos,  at  the  average  temperature  of  70° 
Fahr.  ; — 
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All  these  mostos  came  from  the  mantuo  Castellano  grapes 
(grown  in  barro-arena  soil)  and  transported  to  the 
bodegas  on  mules’  backs  during  the  time  from  September 
20th  to  October  2nd,  that  is  to  say,  very  late  in  a very 
hot  Jerez  season.  The  grapes  had,  indeed,  been  subjected 
to  such  a heat  that  many  were  shrivelled,  and  others 


transformed  into  dry  raisins.  These  latter  do  not  in- 
fluence the  specific  gravity  of  mostos  made  on  the  lagar, 
but  are  mostly  lost  to  the  wine-makers.  When  the  dry 
murk  is  subsequently  cast  into  the  roads,  or  carried  to 
the  dung-heaps  or  fields,  one  can  see  numbers  of  poor 
children  rummaging  it,  and  picking  out  these  raisins. 
I state  this  in  order  to  show  that  the  mostos  above  de- 
scribed were  really  highly  concentrated  liquids,  which 
is  indeed  also  shown  by  the  specific  gravities  themselves, 
to  all  those  who  know  that  Spanish  musts  fluctuate  be- 
tween specific  gravity  9 and  14  as  extremes,  and  are 
more  frequently  near  the  lower  than  the  higher  figure. 

I next  observed  eight  mostos  which  were  made  from 
assoleated  grapes,  and  showed  specific  gravity  13-3 ; 
13’0  ; four  :=  14°;  two  =:  14-25.  Each  bota  received 
six  arrobas  of  brandy  of  40°  Cartier,  whereby  the  specific 
gravity  was  depressed  by  six  or  seven  degrees.  Of 
mostos  made  on  October  2nd,  from  long- dried  mantuo 
de  pila,  two  showed  15°,  one  16°,  and  one  17°  Baum^. 
The  heaviest  mosto  I observed  at  all  at  Jerez  had 
22°  B.,  and  came  from  Pedro  Jimenez  grapes  exposed 
to  the  sun  during  ten  days,  from  September  5th  to  15th. 
All  these  heavy  mostos  were  expressly  prepared  for 
dulce,  and  were  not  allowed  to  ferment  at  all,  but  had 
their  fermentation  arrested  by  the  addition  of  one-fifth 
of  their  volume  of  alcohol. 

I found  the  best  palomino  mosto  from  albariza  soil, 
on  many  samples,  weighed  between  September  11th 
and  30th,  to  have  a specific  gravity  of  13°  B.  All  these 
mostos,  as  well  as  the  mostos  of  mantuo  Castellano  from 
barro-arena  soil,  fermented  readily  and  rapidly,  and  in 
the  space  of  ten  days  or  so,  had  completely  lost  all  sugar, 
and  were  new,  dry,  thoroughly  fermented  w’ines.  Thus 
it  is  shown,  by  overwhelming  evidence,  that  the  asser- 
tion so  frequently  made  to  screen  the  true  nature  of 
sugared  and  brandied  wines  is  untrue.  Sherry  wine  is 
never  sweet  except  when  it  is  expressly  and  intentionally 
sweetened  by  makers  and  exporters.  Sherry  is  so 
sweetened,  and  coloured,  and  brandied,  in  order  to  cover 
the  natural  defects  of  the  taste ; and  no  sherry  of  any 
claim  to  quality  is  ever  sugared  or  coloured,  because 
the  makers  know  very  well  that  pale,  dry  wine,  with 
the  least  possible  amount  of  alcohol,  is  far  more  valuable 
than  the  cooked  and  drugged,  coloured,  sweet  and  hot 
liquids. 

Sulphuring — Azufrado. 

The  wines  in  Jerez  are  all  plastered.  But  the  common 
■wines  are  not  only  plastered,  but  sulphured  in  addition. 
For  this  purpose  a complicated  apparatus  is  employed, 
consisting  of  the  following  parts.  A vat,  closed  on  all 
sides,  of  the  size  of  a bota,  is  raised  Tipon  a stand,  so 
that  its  bottom  is  about  breast-high  ; to  the  side  of  this 
is  attached  a little  furnace  in  which  the  sulphur  matches 
are  burned.  The  fumes  of  the  sulphurous  acid  are  con- 
ducted by  a tube  to  the  top  of  the  vat,  and  then  diffuse 
in  its  cavity.  The  mosto  is  kept  in  a reservoir  under 
the  vat,  mostly  buried  in  the  ground,  and  is  repeatedly 
raised  to  the  top  of  the  vat  by  means  of  a pump.  It  is 
spread  out  in  the  vat  in  the  form  of  a fine  shower  by 
means  of  a rose,  or  sievelike  distributor,  and  in  falling 
becomes  impregnated  with  the  sulphurous  acid.  The 
matches  which  are  burned  are  made  of  broad  cotton 
hands,  and  the  products  of  the  imperfect  combustion  of 
these  bands  are,  of  course,  also  admixed  with  the  must. 
The  quantity  of  sulphur  thus  burned  to  impregnate  each 
bota  amounts  to  one-third  of  a pound,  or  more  than  five 
ounces,  and  this  will  yield  more  than  ten  ounces  of  the 
sulphurous  acid  gas,  and  ultimately  nearly  a pound  of 
sulphuric  acid.  As  the  plastering  introduces  several 
pounds  of  sulphuric  acid  into  each  bota,  it  is  now  ex- 
plained why  some  descriptions  of  sherry  contain  from 
three  to  five  poun  s of  sulphuric  acid.  The  acid  intro- 
duced with  the  plaster  is  in  a combined  state,  but  that 
introduced  by  sulphuring  is  ultimately  contained  in  the 
free  state. 

The  sulphuring  process  has  the  effect  of  somewhat 
retarding  fermentation,  in  warm  weather  one,  in  cooler 
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■weather  two  days.  The  process  also  lasts  a little  longer 
than  in  must  not  sulphured.  The  freshly  fermented  ■v  ine 
has  an  awful  smell  and  taste  of  brimstone  and  rotten 
eggs,  and  contains  considerable  quantities  of  sulphuretted 
hydrogen  and  other  products  of  the  reduction  of  sul- 
phurous acid. 

The  object  of  sulphuring  is  said  to  be  to  prevent  the 
■wine  from  running  into  the  acetous  fermentation. 
Incidentally  the  free  acid  of  the  -wine  is  increased  in 
quantity,  and  thus  approaches  more  to  the  condition  of 
■unplastered  mosto.  It  seems  also  that  sulphured  wine 
becomes  clear  more  quickly  than  unsulphured.  In 
return  for  this  advantage,  the  sulphured  wine  remains 
in  the  objectionable  state  of  contamination  with  sulphu- 
retted hydrogen  for  a very  long  time ; and  after  oxyda- 
tion  of  this  remains  turbid  from  finely-divided  sulphur, 
which  is  removed  with  difficulty  only.  There  can  also 
be  no  doubt  that  the  sulphuring  deteriorates  the  taste  of 
the  wine,  even  after  complete  oxidation  of  the  sulphur 
to  sulphuric  acid.  This  is  so  well  known  to  the  pro- 
ducers and  extractors,  that  they  never  sulphur  the  better 
classes  of  wine,  but  only  the  low  common  qualities.  If 
the  Jerezanos  had  cellars  to  keep  their  musts  at  about 
70°  F.  during  fermentation,  and  if  they  did  not  allow 
their  wines  to  lie  with  a great  vacuum  in  their  casks  at 
temperatures  approaching  the  fever  heat  of  the  human 
blood — a temperature  well  known  to  be  the  most  suit- 
able for  the  manufacture  of  vinegar — they  might  easily 
dispense  with  this  practice  of  sulphuring,  and  save 
themselves  an  amount  of  trouble  in  the  clarification  of 
their  wines,  which  only  those  can  appreciate  who  have 
investigated  the  question.  If  sulphuring  saves  the  wine 
from  becoming  acetified,  it  on  the  other  hand  entails  its 
being  heavily  brandied.  For  the  bodega-hole ers  of 
Jerez  cannot  clarify  their  wines  without  raising  their 
alcoholic  strength  to  forty  degrees  of  proof  spirit. 

Temperatures  of  Fermenting  Musts. 

On  September  21st,  when  the  temperature  of  the  outer 
air  was  76^6°  Fahr.,  I ascertained  the  temperature  of  fer- 
menting palomino  mostos  to  be  90°  Fahr.  When  the 
casks  lay  in  a warmer  place,  their  temperature  rose  to 
92  and  93°  ; when  in  a cooler,  it  fell  to  85°.  Thoroughly 
fermented  mostos  about  twelve  days  old  showed  74’5°. 
When  the  casks  were  laid  up  in  rows  three  high, 
called  andanas,  I found  that  the  lower  rows  quickly 
assumed  an  even  temperature, of  about  75°,  while  the 
temperatures  of  the  middle  rows  was  about  80°.  The 
third  or  top  rows  varied  between  81°  and  92°.  The 
highest  temperatures  were  found  near  open  windows. 
I have  no  doubt  that,  although  these  betas  completed 
their  noisy  fermentation  on  the  even  ground,  they  carried 
a portion  of  the  heat  acquired  by  fermentation  up  to  the 
andana,  and  that  the  entire  heat  cannot  be  placed  to  the 
account  of  position.  But  a certain  portion  of  the  heat  is, 
no  doubt,  communicated  by  the  h itter  air  in  the  upper 
strata,  which  in  the  day-time  rose  to  97°,  and  at  night 
fell  to  74°.  Now,  here  is  the  easy  explanation  of  the 
observation,  that  so  much  wine  at  Jerez  and  in  other 
parts  of  the  south  passes  immediately  from  the  vinous 
fermentation  into  the  acetous.  The  temperatures  of  the 
casks  of  one  of  the  top  rows  observed  were  the  follow- 
ing:—87°,  90°,  87-5°,  88°,  90°,  88°,  90°,  92°,  91°3,  76°. 
All  these  casks  had  just  completed  their  fermentation, 
and  were  turbid,  but  beginning  to  deposit  their  yeast. 
They  were  lying  in  warm  places,  and  following  in  a 
certain  measure  the  lead  of  external  changes  of  tempera- 
ture, and  kept  near  their  actual  temjierature  by  the  heat 
of  the  air  in  the  day-time,  which  at  this  period  (the  middle 
of  September)  was  excessive,  that  is  to  say,  much  higher 
than  in  ordinary  years.  All  the  casks  were  with  vacua, 
that  is  to  say,  not  filled  by  at  least  one- sixth  of  their 
capacity.  Under  these  circumstances,  it  is,  in  my  opinion, 
impossible  that  they  should  not  directly'  pass  into  acetous 
fermentation  ; indeed,  the  wonder  is,  not  that  they  form 
vinegar,  but  rather  that  any  escape  from  this  contamina- 
tion, and  remain  sound  wine.  This  stage  is,  indeed,  the 


most  dangerous  one  for  Jerez  wines,  namely,  the  time 
from  the  cessation  of  the  fermentation,  at  which  the  wine 
has  a temperature  of  90°  to  96°  Fahr.,  and  is  turbid,  to 
that  time  at  which  the  wine  has  reached  76°  and  less, 
and,  not  being  disturbed  by  external  fluctuation  of 
temperature,  has  deposited  its  yeast  and  become  clear. 
Until  the  Jerezanos  have  underground  cellars  in  which 
to  secure  their  wines,  they  must  take  care  to  fill  up  the 
vacua  immediately  after  the  tumultuous  fermentation  is 
over,  and  bung  the  casks  with  safety  bungs,  which  will 
allow  exit  to  the  little  carbonic  acid  evolved,  and  prevent 
the  air  from  acetifying  the  hot  wine ; and  they  must 
not  admit  air  until  the  wine  is  pretty  clear,  and 
its  temperature  has  sunk  to  at  least  75°.  In  a similar 
manner  they  must  proceed  with  all  young  and  all  un- 
brandied  wines  during  summer  time.  The  clearer  and 
the  older  these  wines  become,  the  more  spirit  they  con- 
tain, the  more  independent  they  are  of  heat  and  air. 
But  it  is  well  known  that  much  spirit  hinders  the 
development  of  wines,  and  has,  therefore,  to  be  avoided. 
Now,  if  by  the  exclusion  of  air  in  hot  seasons  the  aceti- 
fioation  of  wine  can  be  prevented  (which  it  most  certainly 
can),  then  a great  part  of  the  necessity  for  adding  so 
much  spirit  to  wine  is  done  away  with.  Consequently, 
the  wine  is  in  a position  to  become  more  quickly  de- 
veloped, and,  being  developed,  it  may  be  either  left  in  its 
natural  state  or  brandied  for  the  taste  of  palates  accus- 
tomed to  burning  liquids. 

The  fermented  wine  remains  stacked  in  the  andanas 
of  the  bodega  until  it  is  pretty  clear  of  floating  y’east, 
which  is  mostly  in  January  or  February.  It  is  then 
racked  (desliado),  and  some  brandy  is  added  to  it.  Finos 
receive  half  an  arrobe  per  bota.  Common  wines  receive 
from  one  to  one  and  a-half  arrobes,  of  40°  Cartier.  On 
the  whole  it  may  be  said  that  the  better  the  wine,  the 
less  brandy  is  added  to  it.  Those  betas  which  have 
become  bad  are  sent  to  the  still,  and  those  which  are 
retained  are  marked,  if  they  have  developed  any  specific 
qualities,  or  left  unmarked  if  they  remain  doubtful  and 
on  trial.  If  a wine  goes  wrong  in  any  of  several  waj'S, 
the  only  remedy  applied  to  it  is  brandy,  never  any 
change  in  its  other  chemical  or  in  its  physical  con- 
ditions. 

Stages  of  Wine,  and  Qualities. 

Mosto  is  not  only  the  freshly  pressed  juice  of  the 
grapes,  but  the  name  is  retained  for  all  fermented  wine 
up  to  the  time  of  the  first  spring  racking.  Vino  d’un 
anno  is  wine  which  approaches  or  has  passed  the  age  of 
one  year.  Quantities  of  wine  of  this  quality  are  generally 
termed  anadas.  A regular  heavy  Jerez  wine  from  alba- 
riza  soil  remains,  as  a rule,  in  an  unripe  state  for  several 
years,  and  then  gradually  becomes  fino.  It  rem-ains  so 
from  the  5th  to  the  8th  year,  and  then  passes  into  amon- 
tillado  ; when  continued  in  open  cask,  and  allowed  to 
develop,  it  remains  in  this  state  from  the  9th  to  the 
14th  year,  and  then  passes  into  oloroso ; this  condition 
lasts  from  the  15th  to  the  20th  year,  whereupon  the  wine 
becomes  secco ; this  is,  properly  speaking  a passed  wine, 
all  its  qualities  are  exhausted  and  gone  : it  is  more 
properly  termod  passado.  In  other  parts  of  Spain  very 
old  secco  is  sometimes  called  rancio,  but  in  Jerez  this 
word  is  not  used  in  the  same  sense,  but  signifies  a rancid, 
bad,  sour,  and  mousy  wine.  From  stout  fino  all  subse- 
quent qualities  may  be  obained  directly  by  accidental 
development.  The  wine,  as  it  were,  skips  a stage  or 
two,  and  becomes  either  oloroso  or  secco,  without  having 
been  in  the  arnontillado  stage  at  all. 

In  the  bodega  of  a distinguished  Jerez  house  there  is 
an  intere.sting  collection  of  wines,  arranged  so  as  to  re- 
present all  these  stages  from  year  to  year,  17  in  number. 

When  distinguished  according  to  quality  simply,  wines 
give  rise  to  the  following  names : — 

Palma. — The  fine,  dry,  wines  in  the  second  and  third 
ymar  are  thus  called.  They  yield  arnontillado  by  time. 
Some  extractors  say  that  the  arnontillado  obtainable 
from  palma  is  thin,  and  never  becomes  oloroso.  Others 
mark  the  arnontillado  by  the  sign  of  the  palma. 
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Double  palma  signifies  the  same  general  qualities  as 
the  former,  hut  more  general  and  ripe. 

Treble  palma  is  the  highest  intensity  of  this  modifica- 
tion, essence  of  amontillado. 

Talo  cortado,  the  broken  stick,  or  cut  stick,  the  mys 
terious  sign  for  oloroso. 

Double  palo  cortado,  a better  wine  than  the  former. 

Treble  palo,  the  highest  perfection  of  oloroso,  “ Oloroso 
muy  viejo,”  rising  in  price  to  £120  per  butt. 

Some  place  the  oloroso  before  the  palma  as  to  quality. 
Probably  the  palma  speaks  more  to  the  taste,  the  palo 
■cortado  to  the  nose. 

Out  of  a large  number  of  butts  of  wine  from  the  same 
■vintage  and  vineyard,  only  a small  number  develope 
into  any  of  the  above  qualities.  The  largest  quantity 
remains 

liaya,  or  rayea,  the  third  quality  of  wine.  This  in  its 
natural  state  is  sound  and  dry’,  but  without  prominent 
qualities.  Perhaps  three-quarters  of  all  albariza  sherry 
is  raya.  It  is  the  bulk  of  the  sherries  exported  to  and 
drunk  in  England.  This  quality  (raya  primera)  re- 
sembles in  colour  and  dryness,  but  does  not  equal  in 
merit,  secco  of  20  years. 

Dos  rayas  is  a common  wine,  not  clean,  but  affected 
with  some  fault  or  other. 

Ires  rayas  signify  wine  which  nobody  will  buy — re- 
fuse. Thus  it  will  be  seen  that  with  ra,ya  the  multi- 
plication of  the  sign  goes  along  with  the  increase  of 
badness,  while  with  palma  and  palo  cortado  the  multi- 
plication signifies  increase  of  good  qualities. 

Vinagre,  wine  which  is  more  or  less  affected  by’  acetous 
fermentation. 

The  sign  of  a grating  signifies  wine  destined  for  the 
■distillery’. 

The  foregoing  distinctions  yield  nine  different  quali- 
ties of  wine.  Of  all  wine  produced  in  Jerez  only  a 
small  proportion  reaches  the  highest  quality,  and  it  was 
the  opinion  of  one  of  the  first  extractors  that  there  were 
not  2u0  butts  of  treble  palo  in  Jerez  at  the  time  of  my 
visit.  These  signs  and  distinctions  are  mainly  used  by 
the  extractors  for  their  guidance  in  buying,  and  during 
maturing,  and  are  not  generally  applied  to  wines  as 
shipped. 

The  Ckiadera. 

This  name  signifies  a kind  of  nursery,  in  which  wines 
are  placed  which  have  already  arrived  at  a certain 
quality  in  the  partido.  The  partido  is  the  entire  “p^^'ccl;  ” 
that  is  to  say,  the  total  number  of  casks  of  one  vintage 
from  one  particular  vineyard.  When  this  partido  has 
been  dissolved  into  its  separate  qualities,  either  by  the 
proprietor  or  purchaser,  these  qualities  are  now  added  to 
other  quantities  of  similar  quality,  or  are  simply  laid 
by  their  side  to  undergo  their  probation.  We  will 
assume  a hundred  betas  of  palma  to  have  been  selected 
from  ten  different  partidos.  The  hundred  casks  may  all 
develop  equally,  or  all  unequally,  or  only  a number  may 
take  the  normal  development ; the  others  may  go  back 
before  having  their  character  permanently  determined. 
This  result  is  attained  and  observed  in  the  criadera. 
The  name  is  derived  from  the  idea  that  the  vine  while 
thus  situated  grows.  The  extractors  say  that  they’  grow 
the  wine,  which  has  to  be  interpreted,  that  they  stand 
by  while  the  wine  undergoes  its  changes  for  better  or 
for  worse,  and  observe  and  register  these  changes  from 
time  to  time.  If  the  wine  shows  signs  of  an  unfavourable 
kind  it  is  treated  with  some  spirits,  but  no  other  applica- 
tion or  regimen  is  applied  to  it.  When  wine  in  the 
cri  idera  has  attained  certain  desired  qualities  it  is  either- 
arrested  in  its  career  and  prevented  from  changing  any 
further  by  receiving  its  full  complement  of  spu-its,  or  it 
is  taken  to  the  soleras. 

The  SoLEiiA. 

A number  of  botas,  which  are  kept  together,  and  as 
far  as  possible  supplied  with  wine  of  similar  character, 
are  termed  a solera.  This  institution  has  for  its  object 
to  enable  the  extractor  to  supply  constantly  good  wine 


of  the  same  general  quality,  or,  at  aU  events,  wine 
which  difi'ers  no  more  in  the  variation  of  years  and 
seasons  than  can  be  disguised  by  careful  mixing.  If, 
therefore,  a solera,  say  of  amontillado,  consists  of  sixty 
butts,  and  the  sales  of  the  extractor  have  diminished 
their  contents  to  one-half,  then  he  has  to  supply  thirty 
butts  to  make  up  his  solera.  These  he  must  obtain 
either  from  his  own  criadera  or  from  that  of  others. 

Now  suppose  that  in  the  criadera  of  a hundred  butts 
of  palma  assumed  in  the  previous  paragraph,  thirty  had 
turned  into  amontillado,  then  the  extractor  would 
probably  distribute  these  thirty  butts  over  his  solera  of 
sixty  butts,  and  have  it  complete;  but  if  he  obtained 
only  ten  butts  of  amontillado  in  his  criadera  he  would 
distribute  these  ten  over  his  entire  solera,  and  the  butts 
of  the  solera  would  contain  a void  of  one-third  of  their 
capacity.  On  the  contrary,  if  the  extractor  were  to  sell 
thirty  botas  of  his  solera,  consisting  of  sixty,  he  would 
not  sell  half  the  number  of  his  casks;  but  he  would 
draw  from  each  of  the  casks  half  a bota,  arrobe  by  arrobe, 
and  distribute  them  equally  over  the  botas  about  to  be 
sold.  The  criadera,  therefore,  and,  still  more,  the  solera, 
in  one  sense,  destroy  s all  individuality  of  wine  as  to 
origin  and  year.  When  large  soleras  have  to  be  made 
up  from  numerous  small  partidos,  they  represent,  of 
course,  a mixture  of  an  infinite  variety  of  wines  ; and 
old  soleras  represent  a mixture  of  small  residues  from  a 
great  number  of  years,  the  latest  addition  being 
probably  the  largest  in  quantity.  All  the  deposits 
which  the  wine  torms  while  in  the  soleras  are  left  in 
the  Imtts.  I was  inlorraed  by  an  extractor  that  he  once 
bought  the  entire  and  only  solera,  consisting  of  1,000 
butts,  of  an  old  Cadiz  house,  who  made  only  one  quality 
of  wine.  Each  cask  contained  about  four  gallons  of 
black  deposit,  which  was  carefully  moved  with  the  wine 
when  it  was  taken  to  Jerez.  These  deposits  must  not 
be  of  yea.st,  or  they’  will  be  injurious.  Later  deposits 
improve  the  wine,  and  the  storing  up  of  old  deposits  in 
soleras,  e.g.,  during  the  addition  of  wine  Irom  the 
criadera,  has  a tendency  to  clear  the  wine.  So  say  some 
extractors.  Others  have  no  belief  in  these  deposits ; 
they  mostly  consist  of  drowned  mycoderma  vini,  and 
their  significance  stands  and  falls  with  that  of  the  fresh 
or  active  my  cuderma. 

CoLotJES  OF  Shereies. 

All  young  sheiry  wines  which  are  produced  from 
sound  grapes  are  very  slightly  coloured  greenish 
yellow.  With  advancing  age  they  get  a little  more 
yellow,  but  the  fiuos  and  amontUlados  are  on  the  whole 
pale,  and  it  is  only  the  olorosos  which  become  as  dark 
as  amber.  The  secccs  are  amber  to  brow’nish.  I assume 
all  such  wines  to  be  genuine,  dry,  free  from  sugar  and 
boiled  mosto.  Now,  as  colour  in  good  wine  is  an  un- 
doubted sign  of  age  (colour  in  young  wine  indicates 
that  there  were  rotten  grapes  employed  amongst  others), 
and  as  many  people  believe  that  age  is  the  highest 
quality  to  be  desired  in  wine,  the  greater  part  of  the 
occupation  of  the  Jerez  wine  trade  consists  in  imparting 
to  young  common  wines  a sham  colour,  by  means  of 
which  it  may  pass  as  aged.  But  as,  happily,  the  finos, 
amontillados,  and  olorosos  are  highly  valued  in  the  pure 
state,  they  are  scarcely  ever  coloured  by  extractors  who 
understand  their  business.  The  Englishman  of  position 
and  purse  drinks  raya,  of  ten  or  twelve  years  of  age, 
and  it  is  to  the  imitation  of  this  that  all  efforts 
are  directed.  In  this  process  the  following  agents  are 
employed. 

AuEOrE. 

The  plastered  must,  as  it  runs  from  the  press,  is  boiled 
in  a large  copper,  which  is  mostly  fixed  in  a building  in 
the  vineyard.  While  boiling  it  is  constantly  skimmed, 
and  the  impurities  and  syrup  adhering  are  thrown  with 
the  refuse,  to  be  fermented  and  distilled.  Seventy-six 
arrobas  of  mosto,  fresh  from  the  press,  yield  ultimately, 
by  evaporation,  seven  and  a-half  arrobas  ot  skimmings 
and  15  arrobas  of  arrope.  When  five  butts  have  been 
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reduced  to  one,  which  takes  from  14  to  18  hovirs,  the 
mass  is  consfantly  kept  stirred  to  prevent  burning  at  the 
bottom  of  the  copper,  and  promote  evaporation.  It  is 
now  a dark-brown  or  reddish  syrup,  in  thin  layers.  The 
colour  18  due  to  caramel,  produced  by  the  united  action 
of  heat  and  acid.  Its  taste  is  partially  aromatic,  par- 
tially bitter  and  nasty,  owing  to  the  concentrated  mass  of 
sulphate  of  potash  which  it  contains.  It  is  sometimes 
so  acrid  as  to  blister  the  tongue  of  delicate  persons  who 
taste  it.  The  arrope  is  not  used  by  itself  without  pre- 
paration, but  it  always  transformed  into — 

Color,  or  Vino  db  Color. 

To  one  bota  of  common  wine  about  eleven  gallons  of 
arrope  and  a quantity  of  spirit  are  added  and  dissolved 
by  agitation.  By  adding  varying  quantities  of  this 
color  to  other  wine  the  shades  are  produced.  Brown 
sherry  receives  about  25  gallons  of  this  vino  de  color  to 
the  bota.  The  pale  brown  (sometimes  also  termed  pale) 
receives  about  20  gallons.  A butt  of  golden  sherry 
requires  15  to  17  gallons  of  vino  de  color;  and  the  least 
coloured,  called  pale  {i.  e.,  golden),  receives  7 gallons  of 
color.  It  is  perhaps  due  to  this  large  addition  of 
brown  and  of  boiled  matter  in  the  shape  of  vino  de  color, 
that  this  “golden”  sherry  can  be  shipped  with  about  34 
per  cent,  of  proof  spirits,  while  “ pale”  sherry,  with  the 
smallest  amount  of  color,  requires  40  per  cent,  to  42  per 
cent,  proof  spirit. 

In  exceptional  cases  vino  de  color  is  made  by  boiling 
mosto  down  to  one-third,  and  adding  spirit  to  the  coloured 
liquid. 

All  vino  de  color,  and  wine  made  with  its  aid, 
fluoresces  green.  This  is  easily  observed  when  the 
wine  is  exposed  to  the  direct  rays  of  the  sun  in  an  other- 
wise dark  place.  Natural  wine  never  fluoresces  in  this 
manner,  but  requires  a cone  of  concentrated  sunlight  for 
showing  fluorescence ; then  it  is  pale  green,  nearly  white, 
whereas  that  of  color  is  green. 

Bulge. 

Natural  good  wine  has  a mild  sweetish  taste,  without 
containing  sugar.  But  common  wines  have  no  such  taste, 
and  are  therefore  mixed  with  sugar.  The  most  genuine 
sweetening  material  is  mosto  preserved  in  spirit,  termed 
dulce.  To  produce  the  best  dulce,  either  Pedro  Ximenes, 
the  sweetest  grapes,  or  palomino,  is  selected.  The  grapes 
are  exposed  to  the  sun  until  they  begin  to  shrivel,  and 
then  they  are  trodden  and  pressed.  I examined  a mosto 
made  from  palomino  assoleadas,  that  is  grapes  which  had 
been  strongly  passulated  in  the  sun,  and  found  its  specific 
gravity  to  be  22°  Baume.  The  first  and  later  runnings, 
when  the  grapes  had  been  more  crushed,  had  the  same 
specific  gravity,  although  the  men  working  the  press 
believed  that  the  many  raisins  contained  in  the  grapes 
would  make  the  mostos  heavier.  The  sugar  of  true 
raisins  is  never  extracted  by  mosto  in  the  short  time 
during  which  this  is  in  contact  with  them.  Therefore, 
unless  raisins  are  picked  out  from  amongst  the  plump 
grapes,  and  treated  separately,  they  are  lost  in  the  ujurk. 
Murk  from  which  mosto  for  dulce  has  been  pressed,  is 
treated  with  water  and  pressed  in  an  hydraulic  press, 
and  then  yields  a mosto  of  full  15°  B.  But  this  is 
not  of  good  taste,  and  goes  to  the  refuse  vats  to  be  dis- 
til'ed  after  fermentation.  The  sweet  thick  mosto  to  be 
mide  into  dulce  is  mixed  with  one-fifth  of  its  bulk  of 
spirit  of  40°  Cartier  strength,  so  that  a bota  of  dulce 
consists  of  24  arrobas  of  mosto  and  6 arrobas  of  spirit. 
According  to  my  observation  it  has  then  from  8’5°  to  9“  B. 
specific  gravity.  It  is  not  subject  to  fermentation,  but 
forms  a deposit ; and  when  decanted  from  this  becomes 
clear,  amalgamated,  and  a little  darker  by  age.  Old 
dulce  (dulce  muy  viejo)  is  frequently  drunk  as  a liqueur, 
and  the  working  men  take  a glass  of  it  the  first  thing  in 
the  morning,  a practice  which  they  call,  “ Tomar  la 
mafiana.” 

By  the  addition  of  such  dulce,  the  various  kinds  of  mixed 
sherry  receive  their  sweetness.  No  sherry  of  any  kind 


contains  a sufficient  amount  of  sugar  to  have  a sweet  taste 
of  itself.  In  fact,  all  wine  in  Jerez  which  has  fermented 
is  perfectly  dry  and  free  from  sugary  taste.  Grapes  not 
passulated  by  assolation  yield  always  a mosto,  which 
ferments  perfectly,  and  never  any  sweet  wine.  Mostos 
of  as  much  as  22°  B.  require  twenty  per  cent,  of  strongest 
alcohol  to  be  protected  from  fermentation.  The  ordinary 
sherries  receive  of  such  dulce  as  much  as  may  be  required 
by  the  taste  of  the  customer.  It  is  found  by  chemical 
analysis  that  the  sugar  thus  imparted  to  wine  amounts 
to  from  one  to  four  per  cent,  of  the  total  weight  of  the 
wine.  In  some  bodegas  the  common  dulces  are  kept  in 
the  open  air,  in  order  to  let  them  be  heated  by  the  sun. 
Much  colouring  and  sweetening  material  is  now  made 
from  cane-sugar.  This  is  in  so  far  preferable  to  the 
arrope,  as  it  is  not  saturated  with  sulphate  of  potash. 
The  sugar,  when  mixed  with  wine,  is  quickly  transformed 
into  grape-sugar,  and  the  caramel  is  identical  with  that 
of  the  arrope. 

I here  summarise  once  more  what  I have  already 
partly  discussed  in  connection  with  mosto,  namely,  the 
observation  on  the  vacua  in  betas  as  affecting  wines.  The 
casks  containing  the  wine  are  at  no  time  filled  up  to 
their  bunghole,  but  there  is  always  an  empty  space  left,  to 
which  the  air  has  free  access.  This  space  is  called  “ vacio.” 
The  wine  is  allowed  to  ferment  in  seasoned  botas,  of 
from  37  to  38  arrobes,  and  in  these  a vacio  of  from  5 to  6 
arrobes  is  customary,  so  that  after  two  gallons  of  lees  are 
abstracted  and  a little  brandy  added,  a full  bota  of  clear 
wine  may  be  obtained  after  the  first  racking.  In  butts 
of  30  arrobes  the  vacio  amounts  to  from  3 to  4J  arrobes. 
This  empty  space  causes  the  wine  to  offer  a great  surface 
to  the  action  of  the  air  ; the  surface  favours  all  kind  of 
change,  the  best  and  the  worst,  according  to  the  external 
temperature.  In  warm  weather,  the  mycoderma  vini  is 
quickly  developed,  also  the  mycoderma  aceti,  and  the 
wine  changes  with  great  rapidity  from  fino  to  vinegar, 
to  mousetaste,  to  basto,  or  amontillado.  All  these  varie- 
ties are  observed  side  by  side,  or  one  above  the  other,  in 
the  same  lot  of  originally  identical  qualities  of  wine. 
This  vacio,  together  with  the  changeable  temperature  of 
the  bodegas,  is  the  ruin  of  Jerez  wines.  No  doubt 
by  its  means  these  wines  mature  quicker  in  a low  tempera- 
ture, though  even  here  it  is  dangerous,  as  we  know,  from 
the  Arbois  vaults.  But  in  hot  weather  the  wines  go 
quickly  to  their  ruin  if  not  suffocated  by  and  pickled  in 
brandy.  I am,  therefore,  decidedly  of  opinion  that  the 
practice  of  the  vacio,  at  least  in  summer  time,  should  be 
abolished,  and  only  be  adopted  during  the  time  from 
October  to  March. 

Evaporation  of  Wine  from  Casks. 

All  wines  kept  in  wooden  casks  diminish  in  quantity 
by  evaporation,  partly  through  the  wood,  partly  through 
the  corks  and  the  bunghole.  Young  wines  lose  less 
than  old  ones.  The  former  are  estimated  to  diminish  by 
2^-  per  cent.,  the  latter  by  3 per  cent,  per  annum.  Some 
extractors  maintain  that  all  wines  become  stronger  in 
alcohol  by  keeping,  but  I am  not  aware  that  this  has 
been  proved  by  reliable  experiment. 

Hydraulic  Bungs. 

This  instrument  is  intended  to  prevent  the  access  of 
air  to  fermenting  wine,  while  allowing  exit  to  the  car- 
bonic acid  gas.  This  latter  has  to  press  its  way  through 
a column  of  water.  Of  course  the  instrument,  in  order 
to  act,  must  be  fixed  air-tight  into  the  bunghole.  In  a 
bodega  I was  shown  such  bungs,  and  the  extractor  said 
he  had  perceived  admirable  effects  from  them,  although 
he  had  not  applied  them  to  what  they  were  intended 
for,  namely,  fermenting  wine,  but  to  old  wine.  On 
examining  the  first  bung  handed  to  me,  by  blowing  in. 
at  the  lower  aperture,  where  the  carbonic  acid  should 
enter,  I expelled  a quantity  of  water,  showing  that  the 
hollow  of  the  bung  had  been  unduly  filled  with  water. 
The  next  bung  I found  quite  dry,  and  containing  no 
water  at  all.  The  fact  is,  these  hollow  cones,  made  of 
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tin  and  varnished  red,  are  silly  playthings.  They  can- 
not be  hermetically  fixed,  just  because  they  are  made  of 
tin.  In  the  above  case  they  were  a mere  delusion,  as 
the  extractor  did  not  even  know  their  internal  construc- 
tion or  mode  of  action. 

Flou. 

With  the  expression  Flor  the  extractors  signalise  the 
whitish  fungus  which  grows  on  the  surface  of  wine ; 
the  Germans’  term  is  Kahn  ; botanists  give  it  the  name  of 
Mycoderma  vini.  In  November,  1871,  all  the  wine  of 
that  year  which  I examined  (and  I examined  many 
hundreds  of  hotas)  was  covered  with  this  mould.  On 
expressing  my  astonishment  to  the  extractors  that  they 
allowed  their  wines  to  lie  with  a vacio  and  to  be  covered 
with  this  mould,  they  admitted  that  it  was  an  un- 
favourable feature  if  the  fior  appeared  on  mosto  or  young 
wine  yet  on  the  first  lees  ; hut  they  said  they  liked  the 
fior  on  wine  after  the  first  racking,  or  on  the  anadas,  or 
wine  in  criaderas  and  soleras.  They  said  that  wine, 
otherwise  sound  and  growing  fior,  developed  best.  It 
is  not  easy  to  understand  why,  or  how  the  fungus 
should  be  unfavourable  at  one  and  advantageous  at 
another  time.  On  the  same  grounds  it  is  impossible  to 
believe  that  the  fungus  takes  any  part  in  the  develop- 
ment of  the  wine — for  if  it  caused  any  favourable 
process,  then  the  first  fior  ought  to  cause  the  greatest 
improvement,  as  it  is  the  largest  in  amount.  Fior  is 
most  commonly  associated  with  the  amontillado  develop- 
ment, rarel}^  with  the  oloroso  stage.  But  I have  also 
seen  it  together  with  mouse  and  other  nasty  tastes, 
and  spoiled  wine,  and  do  not  believe  in  its  specific 
action.  The  German  wine-makers  consider  kahn  their 
greatest  enemy,  and  carefully  prevent  its  formation. 
All  countries  producing  red  wines  avoid  its  formation 
on  these  wines,  as  it  completely  spoils  their  purity  and 
high  taste.  Only  at  Arhois,  in  the  Jura,  is  wine  allowed 
to  be  covered  with  mycoderma  vini,  as  we  know  from 
Pasteur’s  description.  This  chemist  also  made  it 
probable  that  the  fior  absorbed  oxygen  from  the  air, 
and  gave  it  to  the  wine,  but  not  so  as  to  form  vinegar. 
This  latter  function  he  attributes  to  the  vinegar  plant, 
or  mycoderma  aceti,  which  he  found  frequently  mixed 
with  the  wine-plant,  and  observed  also  that  it  displaced 
and  drowned  the  wine-fungus.  At  Arbois  the  wine  is 
kept  in  cold,  deep  cellars,  with  vacios  in  the  casks,  which 
are  never  filled  up.  The  moulds  are  never  removed, 
many  casks  of  wine  perish  by  becoming  vinegar  ; some, 
however,  assume  an  admirable  development.  This 
quality  is  said  to  stand  in  a direct  proportion  to  the  de- 
velopment of  fior.  But  here  the  proof  of  the  fior  causing 
the  good  development  is  also  wanting.  If  fior  were  the 
cause  of  good  development  of  wine,  nothing  would  be 
easier  than  to  keep  wine  always  covered  with  it.  A 
mixture  of  red  wine  and  water  will  grow  true  wine- 
mycoderma  in  a very  few  days,  and  many  crops  may  be 
obtained  from  the  same  surface.  The  fior  thus  grown 
might  be  easily  placed  on  the  surface  of  wine  required 
to  be  developed.  This  would  soon  decide  the  question 
whether  or  not  fior  causes  any  favourable  change  in 
wine  at  a certain  stage.  The  cause  of  its  unfavourable 
influence  at  the  earlier  stages  would  then  require  ex- 
planation, and  certainly  its  development  at  these  early 
stages  should  be  prevented. 

SCUDDINESS. 

A white  pertinacious  turbidity  of  wine  is  called  scud- 
diness,  and  the  matter  causing  the  appearance,  scud.  It  is 
not  necessary  that  the  matter  should  be  in  the  shape  of 
clouds  (nube)  when  the  liquid  is  moved  in  a glass ; but 
this  kind  of  scud  is  the  moat  unfavourable.  Most  of 
these  turbid  conditions  of  sherry  cannot  be  removed 
•xcept  after  the  addition  of  large  quantities  of  brandy. 
Indeed,  scud  is  the  main  cause  of  the  brandying  of 
wine.  No  other  wines  being  subject  to  such  perti- 
nacious turbidity  as  sherry,  I made  a special  study  of 
this  matter,  and  soon  found  that  the  extractors  con- 


found under  the  one  name  scud  a considerable  variety 
of  conditions.  I distinguished  the  following  varieties 

The  albuminous  scud. — This  is  due  to  suspended  albu- 
minous matter  in  a fine  state  of  division. 

The  Bacteria  and  vibriones  scud. — This  arises  in  new 
wine  of  feeble  alcoholicity,  and  is  counteracted  by 
sulphuring. 

The  tartrate  of  calcium  scud. — This  is  the  whitest  scud, 
and  deposits  gradually  as  a white  deposit,  but  a cask  of 
wine  afifected  with  it  would  perhaps  not  become  entirely 
clear  before  six  or  seven  years. 

The  sulphide  of  potassium  scud. — 'Bhis  is  caused  by  the 
sulphate  becoming  reduced  in  the  wine  in  the  absence  of 
oxygen,  and  the  production  of  peculiar  sulphur  com- 
pounds. 

The  reduced  sulphur  scud. — This  is  caused  by  the  re- 
duction of  sulphurous  acid  in  sulphured  wines.  Sul- 
phuretted hydrogen  is  first  formed,  and  causes  the  wine 
to  stink  horribly  ; then  this  gas  is  gradually  oxidised 
and  deposits  finely-divided  sulphur,  which  is  one  of  the 
most  difficult  turbidities  to  remove,  particularly  from 
organic  liquids.  This  scud  is  regularly  found  in  all 
Portuguese  white  (and  not  rarely  red)  wines  during 
their  first  year,  and  sometimes  does  not  disappear  until  the 
third  year,  or  some  time  after  all  the  sulphuretted  hydro- 
gen has  been  oxidised,  and  all  sulphurous  acid  has  been 
oxidi.sed  or  otherwise  decomposed. 

While  the  albuminous  and  vibrionio  scuddiness  are 
natural  events,  and  are  easily  removed  by  ordinary  rea- 
sonable treatment  and  fining,  the  tartrate  of  calcium  and 
sulphate  of  potassium  scuds  are  the  result  of  plastering, 
and  most  difficult  to  remove  without  brandy.  The 
reduced  sulphur  scud,  and  the  stinking  qualities  of 
wines,  are  the  causes  of  the  sulphuring  which  some 
wine-makers  adopt  who  do  not  know  how  to  protect 
their  wine  from  acetification,  or  to^ive  it  more  acidity, 
if  that  should  be  required.  All  the  principal  difficulties, 
therefore,  are  artificial,  and  not  inherent  in  the  nature 
of  things.  If  the  Jerez  wine-makers  had  proper  subter- 
ranean cellars,  they  would  not  require  these  practices  of 
sulphuring,  and  would,  I am  sure,  be  quite  able  to 
remove  any  turbidity  from  their  wines  by  technical  means 
without  that  destroyer  of  good  wines,  distilled  spirit. 

Finings. 

Animal  Charcoal. — Much  turbid  and  putrid  evil  smel- 
ling wine  is  treated  at  Jerez  with  animal  charcoal. 
There  are,  indeed,  extractors  who  use  charcoal  as  the 
sovereign  remedy  for  all  evils,  and  leave  the  conse- 
quences to  others  to  fight  out  Putrid  and  evil  smells  can 
be  removed  from  spoiled  wines  by  charcoal,  but  the 
clearing  such  wines  is  only  a temporary  success.  The 
wine  dissolves  phosphate  of  calcium  out  of  the  charcoal, 
and  this  is  deposited  from  the  wine  subsequently  in 
minute  quantities  and  reproduces  the  turbidity. 

Much  wine  is  fined  with  blood,  which  is  put  warm  into 
the  bota.  The  albumen  precipitated  by  the  alcohol  causes 
the  turbidity  to  be  enveloped,  and  drags  it  to  the  ground. 
Jullien’s  powder  consists  of  dried  blood,  and  is  not  rarely 
putrid . Blood  mostly  lea  ves  a little  hematin  in  the  wine,  and 
makes  it  darker.  It  also  leaves  some  acid  albumen  and 
the  salts  in  the  wine,  not  rarely  also  the  particular  smell 
which  is  peculiar  to  the  blood  of  all  animals. 

Meat  is  also  used  for  fining  wines ; slices  of  steak 
are  merely  hung  up  in  the  wine,  and  their  albumen  is 
extracted,  and  causes  a precipitate. 

Most  commonly  albumen  from  eggs  is  used  for  fining 
the  brandied  wines.  Fifteen  to  twenty  whites,  together 
with  a quantity  of  common  salt,  are  put  into  a bota  and 
stirred.  After  that  a quantity  of  Spanish  earth,  in  the 
condition  of  a smooth  thin  paste,  is  added  and  stirred. 
The  mixture  is  allowed  to  stand,  and  the  wine  becomes 
clear.  In  this  case,  also,  the  formation  of  a heavier  and 
copious  precipitate  drags  down  the  lighter  slight  impurity 
called  scud.  Milk,  so  frequently  used  in  this  country 
for  clarifying  sherr}',  is  not  used  at  Jerez. 

In  general,  the  difiSculty  of  clarifying  Jerez  wines 
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permanently  is  very  great,  and  is  said  to  be  the  principal 
reason  for  the  addition  of  so  much  brandy  to  wine  as  we 
observe  in  it. 

Tinajas. 

The  wines  of  all  southern  provinces  of  Spain,  par- 
ticularly those  of  Montilla,  used  formerly  to  be  made  and 
kept  in  tinajas,  buried  in  the  ground  of  the  bodega. 
The  tinajas  were  either  large  earthenware  vessels,  con- 
taining about  a hogshead  each,  or  they  were  constructed 
of  bricks  and  cement.  I have  seen  both  forms  in  the 
Jerez  district,  and  believe  them  to  have  been  here 
also  the  general  receptacles.  In  a vineyard  I saw  a large 
tinaja  used  as  a dog-kennel ; and  in  a shed  at  San  Lucar 
I saw  several  tinajas  of  brick  and  cement,  holding  six 
botas  each,  in  a disused  but  hardly  dilapidated  state. 
The  dangers  of  these  vessels  are  well  represented  in  the 

legend  about  Don  — — ’s  Sheep.  Don was  a 

celebrated  producer  or  extractor  of  wine,  at  Montilla. 
His  reputation  grew,  it  is  said,  out  of  one  particular 
tinaja,  and  the  beginning  of  the  rise  was  marked  by  the 
disappearance  of  a family  sheep,  a merino  ram.  After 
the  lapse  of  years  the  celebrated  tinaja  which  had  made 
the  fortune  of  the  house,  had  at  last  to  be  cleared  out, 
and  in  its  muddy  deposit  were  found  the  fleece  and 
skeleton  of  the  unlucky  carnero.  It  is  said  that,  in 
imitation  of  this  remarkable  event  (a  discoverj^  without 
intention),  the  montillanos  to  this  da}'  are  in  the  habit 
of  putting  the  entrails  of  sheep  into  their  wine.  But 
whether  this  is  true  or  not  I cannot  say  from  my  own 
experience ; I know,  however,  that  sheep’s  blood,  and 
that  in  a warm  state,  is  often  put  into  these  wines. 

We  are  now  in  a position  to  appreciate  why  botas  and 
bodegas  do  not  fit  one  another.  In  olden  times  wines 
were  kept  in  tinajas,  underground,  which,  in  a covered 
space,  is  virtually  in  a cellar.  When  tinajas  were  dis 
carded  and  botas  adopted,  burying  was  discontinued. 
The  necessity  of  providing  for  export  and  transport 
antiquated  tinajas  ; but  the  bota  exposed  wine  more  to 
the  influence  of  heat  and  air.  It  is  curious  to  speculate 
what  anxiety  this  change  must  have  given  to  the  pro- 
ducers. But  the  enormous  convenience  of  the  wooden 
cask  conquered  the  tinajas  and  their  security.  Now,  the 
necessity  for  security  must  send  the  hotas  underground, 
and  they  will  therefore  have  to  go,  not  into  the  bare 
earth,  where  the  tinajas  go,  but  into  vaults,  to  remain 
accessible  and  moveable. 

Notes  on  Casks. — They  are  mostly  made  of  Memel  oak 
staves,  and  of  Canadian  oak  staves.  One  hota  now 
costs  9 dolls.,  equal  to  36s.  ; but  in  productive  years  the 
price  sometimes  rises  to  15  dols.  and  16  dols. 

J cask 5 dols.  ==  20s. 

i „ 3 „ = 12s. 

1 !>  2 ,,  — 8s. 

barille  (4  arrobas) 8s. 

2 arrobas 5s. 

1 arroba  3s. 

The  practice  as  regards  the  treatment  of  new  casks 
differs  greatly.  Some  cause  the  casks  to  be  burned 
inside  when  the  staves  are  being  bent,  but  do  not  steam 
the  casks.  I have  heard  that  some  contractors,  pos- 
sessed of  steam-boilers  and  every  necessary  apparatus, 
have  abandoned  the  practice  of  steaming  casks,  as 

either  unnecessary  or  hurtful  to  the  wood.  Other  ex- 

tractors do  not  burn,  but  steam  the  casks,  and  are  very 
proud  of  their  pipe-arrangements  for  this  steaming.  A 
third  series  of  houses  both  burn  and  steam  their  casks. 
All  these  gentlemen,  however,  agree  in  soaking  the 
inside  of  their  casks  with  water  for  a very  long  time,  and 
frequently  renewing  this  water,  while  it  remains  both 
colourless  and  tasteless. 

The  new  wine,  of  good  quality,  is  here  mostly  fer- 
mented in  old  casks,  which  are  retained  in  the  bedega 
and  never  sold.  But  the  rich  proprietors  lend  new 
casks  to  less  fortunate  producers,  to  ferment  their  wine 
in  ; after  the  spring  racking  and  sale  the  seasoned  casks 
go  back  to  the  proprietors. 


Bodegas  and  Want  of  Cellars  in  Jerez. — A cellar  is 
an  apartment  underground,  so  constructed  as  to 
withdraw  its  atmosphere  from  the  fluctuation  of 
temperature  of  the  external  air.  The  necessity 
for  such  apartments  is  felt  more  by  the  inhabit- 
ants of  rigorous  climates,  with  severe  winter 
frosts,  than  by  those  of  southern  countries  with  mild 
winters.  Accordingly  the  knowledge  and  practice  of 
building  cellars  is  more  developed  in  the  north  than  in 
the  south  of  Europe.  Cellars  have  been  most  developed 
in  their  application  to  beer  and  efiervescent  wines,  so 
that  the  best  are  met  with  in  Bavaria  and  the  Cham- 
pagne. In  Bavaria  they  fulfil  a twofold  purpose.  The 
beer  is  fermented  as  well  as  preserved  in  them  after  fer- 
mentation. Owing  to  the  low  temperature  the  fermen- 
tation is  slow ; it  need  not  be  quick,  as  exposure  to  the 
air  does  not  injure  the  beer  at  that  low  temperature. 
But  the  exposure  to  air  has  the  advantage  of  ripening 
the  beer  by  oxidising  and  precipitating  the  dissolved 
albuminous  matters.  For  these  reasons  the  thin  or  light 
Bavarian  beer  keeps  better  than  stronger  beer  prepared 
by  ordinary  hot  fermentation,  when  both  are  similarly 
exposed  to  air  and  heat.  The  cellars  of  the  Champagne 
are  not  so  much  used  for  fermenting  the  must,  as  for  fer- 
menting the  wine  a second  time  after  it  is  drawn  into  bottles 
to  give  it  the  mousse.  This  fermentation  might  take 
place  in  any  apartment  above  ground,  and  for  it  the  cellar 
is  not  absolutely  requisite.  But  the  equable  temperature 
of  the  cellar  is  required  for  the  deposition  of  the  yeast 
formed  in  the  bottles  ; in  other  words  for  the  perfect 
clearing  of  the  effervescent  wine. 

In  Jerez,  and  generally  in  the  south  of  Spain  and 
Portugal,  there  are  no  cellars  such  as  I have  defined 
above.  The  wines  are  always  made,  fermented,  and 
kept  in  buildings  above  ground  constructed  for  the 
purpose,  and  termed  bodegas — in  Portuguese,  adegas. 
These  structures  are  frequently  of  very  large  size  and 
rather  lofty,  but  they  have  many  windows  and  doors, 
and  their  roofs  are  made  of  two  layers  of  tiles,  resting 
upon  wooden  rafters.  The  tiles  next  to  the  wood  are 
flat,  like  large  bricks  ; the  tiles  facing  the  sky,  however, 
are  corrugated,  and  so  laid  as  to  form  parallel  ridges  and 
furrows.  The  two  layers  are  fixed  upon  each  other 
with  mortar.  Now,  this  roof  conducts  the  heat  of 
the  sun  with  great  facility,  and  radiates  it  easily  into 
the  space  of  the  bodega.  The  bodegas,  therefore,  are 
very  hot  indeed  ; during  the  daytime  their  oppressive 
condition  is  only  mitigated  a little  by  draughts  of  air. 
In  the  night  they  become  cool  again.  The  wines  in  the 
botas  follow  all  these  changes  within  certain  limits. 
They  become  cool  at  night,  warm  in  the  day — though 
they  never  reach  the  extremes  of  the  air.  The  botas 
which  lie  highest  on  the  andana  which  may  form  the 
third  or  fourth  tier  from  the  ground,  are  the  most 
affected ; those  in  the  second  tier  less,  and  so  on  to  those 
on  the  ground,  which  are  the  steadiest  in  their  tempera- 
ture. Those  botas  also  which  lie  near  apertures  and 
windows  are  liable  to  great  changes  of  temperature. 
Accordingly,  it  is  often  found  that  the  upper  tiers  con- 
tain the  greatest  and  the  lower  tiers  the  smallest 
proportion  of  spoiled  wine.  Botas  near  windows  are 
frequently  spoiled,  and  all  this  is  just  as  it  ought  to  be. 
Scud,  mousetaste,  and  vinegar  threaten  constantly  every 
bota.  With  anxious  mien  the  capataz  tastes  the  wines 
and  marks  the  changes.  This  basto  of  to-day  was  new 
amontillado  a week  ago  ; these  finos  are  all  in  danger  of 
becoming  vinegar.  He  shakes  his  head  while  observing 
all,  and  cannot  alter  it ; he  does  not  know  the  reasons 
for  these  ruinous  changes  ; he  consoles  himself  with  the 
few  palmas  which  he  can  inscribe  here  and  there,  puts 
brandy  over  the  heads  of  the  naughty  children,  and 
condems  the  worst  of  them  to  the  still.  But  he  has  no 
power  over  the  changes  of  his  wines,  either  for  good 
or  evil,  simply  because  he  cannot  regulate  their  relation 
to  air  and  temperature,  and  such  regulation  he  cannot 
possibly  effect  because  he  has  no  cellar.  It  is  unques- 
tionable that  the  great  mass  of  Jerez  wines  is  greatly 
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deteriorated,  or  ruined,  owing  to  the  absence  of  cellars. 
I need  hardly  include  in  this  category  of  ruined  wines 
those  which  require  and  receive  brandy  for  being  pre- 
served from  acetification  and  fermentation,  in  order  to 
prove  my  proposition,  but  everybody  admits  that  brandy 
deteriorates  wines,  more  particularly  those  of  good 
quality,  and  therefore  the  fact  of  wine  having  been 
brandied  is  suppressed  and  disguised  by  every  possible 
means. 

How  different  would  be  the  case  if  the  .Terezunos 
were  possessed  of  proper  underground  cellars,  where 
their  products  might  be  maintained  at  the  average 
temperature  of  the  earth  in  that  region.  I ascertained 
what  that  temperature  is  in  the  usual  manner,  by  taking 
on  October  3rd  the  temperature  of  three  deep  wells  : — 


Pozo  in  a cooperage 64°73  F. 

Ditto  en  casa  de  Don . . 64“ 33  F. 

Ditto  en  casa  de  Don . . 64°33  F. 


Consequently  a good  underground  cellar  in  Jerez 
ought  to  have  the  average  temperature  of  64°5,  with  a 
very  light  increase  in  summer,  owing  to  the  heat 
radiated  into  it  by  windows  and  doors.  But  never  would 
the  temperature  reach  70,  or  fluctuate  between  70  and 
85,  as  I have  observed  it  to  fluctuate  in  bodegas  in  Sep- 
tember. I fear  to  think  what  the  temperature  in  those 
buildings  must  be  in  the  height  of  summer.  No  one  at 
Jerez  knew  it,  and  after  my  actual  observation  it  is  not 
necessary  to  speculate  about  it. 

In  such  cellars  the  Jerez  wine  would  undergo  a per- 
fectly normal  development.  It  would  be  perfectly  safe 
in  every  respect.  It  would  ferment  thoroughly,  would 
not  be  liable  to  the  acetous  or  mousy  change,  and  would 
become  clean  in  a short  time.  It  might  be  left  to 
develop  with  the  vacio,  for  at  the  low  temperature  the 
[ contact  with  air  would  be  hardly  dangerous,  probably 
i|  beneficial.  It  would  probably  be  always  beneficial,  for 
as  all  botas  would  be  under  identical  conditions,  they 

i could  not  fail  of  producing  identical  results.  In  any 
case,  I am  convinced  that  with  cellars  the  Jerezanos 

I would  produce  90  per  cent,  of  good  wine,  where  now  they 
produce  10  per  cent.  To  this  some  of  the  extractors  have 
objected  by  questions  which  exhibit  more  their  anxiety 
than  their  discernment.  They  said,  “Suppose  we  change 
our  style  of  growing  the  vine  (‘growing’  is  here  used  as 
an  active  verb  by  the  extractors,  who  also  speals:  of 
! ‘ rearing  ’ and  ‘ educating,’  whereas  their  only  action  con- 
I sists  in  standing  by  and  seeing  the  wine  behave  and  mis- 

I behave,  ‘ kick,’  and  mark  the  result  with  chalk  upon  the 
barrel),  should  we  produce  any  of  those  very  fine  quali- 
ties which  constitute  our  reputation  and  main  profit  P 
Should  we  not  depress  our  wines  to  one  common  low 
level  ?’’  To  this  I always  replied  that  the  mass  of  their 

! wines  was  at  a very  low  level  indeed,  that  half  their 
wine  had  to  be  exported  at  £15  per  bota,  and  that  £30 

ii  per  bota  was  a high  average  to  assume  for  the  total  ex- 
|!  port,  and  that  of  fine  wine  at  £100,  about  which  so  much 
ij  boast  was  made,  not  two  hundred  botas  were  annually 

II  produced  and  exported  from  Jerez.  That  the  loss  of 
* these  very  high  wines,  if  it  were  a necessary  consequence, 
I'  which  I by  no  means  admitted,  of  a change  of  vinifica- 
tion would  be  very  small  compared  to  the  loss — the 
enormous  loss — inflicted  upon  the  average  wines  by  the 
faulty’  condition  of  the  bodegas  ; for  I said  that  it  was 

I notorious  that  in  the  fortnight  following  the  harvest  of 
1 1871  all  wines  suffered  an  immense  depreciation  owing 
i'  to  the  great  heat,  which  caused  the  wines,  yet  hot  from 
: an  active  fermentation,  to  pass  at  once  into  the  acetous 
I fermentation  (I  have  tasted  so  many  wines  of  that  kind 
I that  I am  fully  able  to  believe  that  the  loss  in  money  value 
f which  the  Jerezanos  suffered  during  that  fortnight  was 
something  like  a quarter  of  a million  of  pounds  sterling). 

‘ If  these  wines  had  fermented  in  cellars,  or  had  been  put 
\ into  cellars  after  their  fermentation,  this  deterioration 
could  not  have  occurred,  and  the  cellars  would  in  one 
fortnight  have  repaid  the  cost  of  their  construction. 

This  is  a matter  entirely  apart  from  the  question  o’- 


the  vacio.  To  prevent  misunderstanding,  I point  out 
that  I am  quite  convinced  that  wines  ripen  quicker  with 
the  aid  of  the  vacio  than  without — that  wines  ripen 
quicker  in  warm  air  than  in  cooler  air.  But  warm  air 
and  vacio  together  force  the  wine  to  go  wrong,  and 
compel  the  addition  of  brandy.  Warmth  without  the 
vacio  docs  not  easily  spoil  wine,  and  vacio  without 
warmth  is  a safe  condition  for  Jerez  wine.  Iherefore,  the 
Jerezanos,  by  transfering  their  wines  to  cellars,  would 
only  insure  themselves  from  loss,  although  their  wines, 
if  left  altogether  in  the  cellars,  would  ripen  more  slowly 
than  in  the  bodegas.  But  what  would  compel  them  to 
leave  their  wines  always  in  the  cellars  ? Having  got 
them  clear  and  cool,  having  timed  them  over  the  dangers 
of  great  autumnal  and  summer  heat,  what  would  prevent 
them  from  placing  the  wines  in  the  bodegas  for  the 
temperate  months  of  the  year,  October  to  April  ? Why 
should  they  not  in  this  respect  do  as  the  Champagne 
makers  do,  transport  their  wines  to  that  cave  which  is 
uiost  suitable  to  their  then  condition  ? Surely,  to  intro- 
duce the  conditions  of  certainty  into  these  operations  is 
a desirable  thing,  and  not  an  innovation  to  be  dreaded, 
and  it  can  by  no  means  alter  the  character  of  their  wine 
except  for  the  better,  and,  therefore,  can  affect  their  trade 
only  in  the  sense  of  expansion. 

Notes  os  the  History  op  Viticulture  and  of  the 
Trade  in  Wine  at  Jerez. 

It  is  probable  that  viticulture  in  Jerez  is  not  of  very 
great  antiquity.  In  Roman  times  no  wine  seems  to  have 
been  made  there,  while  the  provinces  of  Catalonia  and 
Valencia  produced  plenty.  The  first  reliable  historic 
evidence  of  the  existence  of  vineyards  at  Jerez  is  in 
the  year  1268,  when.  Alonzo  el  Sabio,  after  having  de- 
feated the  Moors,  rewarded  forty  of  his  knights  by 
giving  to  each  of  them  viney'ards  in  bearing,  as  the 
document  of  donation  preserved  in  the  archives  of  the 
municipality  at  Jerez  has  it — “sex  aranzadas  de  vifia  ” 
and  land  on  which  they  might  plant  vines — “ sex  aran- 
zadas de  tierra  para  majuelo.”  It  does  not  appear  in 
which  district  these  vineyards  were  situated,  but 
an  Arabic  document,  a diary  of  the  field  opera- 
tions of  the  Moorish  army,  published  by  the  Royal 
Academj’  of  History,  recites  that  in  1285,  when  General 
Jusuf  laid  siege  to  Jerez,  he  encamped  the  body  of 
his  army  between  the  river  Guadalete  and  the  town,  in 
vineyards  and  gardens.  This  is  the  place  where  up 
to  this  day  we  find  the  greater  number  of  Jerez 
gardens  and  a great  number  of  vineyards.  The  army 
was  ordered  to  cut  down  the  vines  in  the  vineyard  during 
the  4th,  5th,  and  6th  days  of  May,  in  order  to  clear  the 
fields  for  the  encampment,  from  which  we  may  conclude 
that  the  vineyards  had  considerable  extension.  The 
vineyards  presented  to  the  knights  in  1268  amounted  to 
240  aranzadas,  and  if  they  had  planted  their  fields,  might 
have  risen  in  1 285  to  double  that  number.  Probably  there 
were  other  proprietors  besides  these  knights.  The  vines 
which  the  Moorish  general  ordered  to  be  destroyed  were 
in  the  shape  of  cepas,  the  low  stocks  at  present  in  use, 
and  parras,  or  vines  nailed  up  to  walls  and  espaliers, 
with  which  the  properties  were  surrounded.  From  those 
times  dates  a Castilian  proverb,  which  is  said  to  have 
originated  as  follows : — Diego  Perez  de  Vargas  was 
pruning  his  vines,  when  the  King  Alonzo  el  Sabio  hap- 
pened to  come  by,  and  entering  the  vineyard  began  to 
collect  the  cut-off  branches.  On  Vargas  expressing  his 
astonishment,  the  King  is  said  to  have  replied,  “ a tal 
podador,  tal  sarmentador,’’  meaning  that  the  labourer 
was  by  no  means  too  good  for  the  bricklayer,  in  this  case. 
In  the  fourteenth  century,  the  Jerez  vineyards  seem  to 
have  been  neglected,  mainly  in  consequence  of  epi- 
demics of  pestilence;  in  1402  Enrique  III.  expressly 
forbade  their  destruction  by  the  proprietors.  But  after 
that  the  cultivation  of  the  vine  took  a fresh  start,  and 
in  1431,  when  the  inhabitants  of  Jerez  and  Puerto  de  Sa 
Maria  agreed  upon  the  boundaries  of  their  relative  com- 
munes, and  recorded  them  in  documents,  they  mentioned 
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the  enclosures  of  the  vineyards  of  Barbaina  and  of  La 
Oallega. 

In  the  fifteenth  century  vineyards  "were  also  fully 
established  at  San  Lucar,  and  in  a manuscript  from  that 
period,  preserved  in  Madrid,  it  is  related  that  they  were 
'dug  round  in  March. 

The  Jerez  wine  of  the  fifteenth  century,  which  was  the 
most  esteemed,  was  red  wine ; for  on  September  13th, 
1410,  the  town  council  of  Jerez,  desirous  of  making  an 
important  present  (un  presente  grande)  to  Alonzo  | 
Nunez  de  Villavicencio,  the  Alcade  Mayor  of  Jerez,  who 
was  then  assisting  at  the  siege  of  Antiquera,  sent  him 
ten  ari’obas  of  the  best  red  wine.  In  1456,  the  town 
council,  in  expectation  of  the  visit  of  Enrique  IV.  to 
their  town,  ordered  that  all  persons  who  had  wine  to 
sell,  should  sell  the  best  of  red,  as  well  as  white,  at  the 
price  of  six  maravedis  the  azumbre.  Nowadays,  says 
a modern  writer,  “ the  mode  of  making  red  wine  is  no 
longer  known  at  Jerez  ; and  the  wants  of  its  population 
nnd  its  traders  are  supplied  by  the  viticulturists  of 
Valencia,  CataluSna,  and  La  Mancha.  The  maravedi 
of  the  fifteenth  century  is  supposed  to  be  equivalent 
to  fifteen  maravedis  in  the  present  day  ; consequently  the 
arroba  of  wine  was  fixed  in  1466,  at  a little  more  than 
21  reals  ; the  bota  of  30  arrobas,  therefore,  at  42  pesos. 
(A  peso  being  the  imaginary  unit  by  which  all  wine  in 
Jerez  is  bought  and  sold,  equal  to  16  reals.)  This  price  is 
almost  the  same  as  in  the  presentday.  In  1479  the  harvest 
failed,  owing  to  rains  in  May  and  continuous  Levantes 
and  great  heat,  and  the  azumbre  of  wine  rose  to  40 
maravedis,  which  is  equal  to  more  than  141  reals  the 
arroba,  and  282  pesos  the  bota.  Such  prices  were,  in 
subsequent  years,  only  realised  once,  namely  in  1863, 
when  all  extractors  believed  the  Millennium  had  begun. 
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The  Coitncil,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
pvblish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
■Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
■engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
■to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  twelfth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 


THE  COLONIAL  CONTRIBUTION  TO 
THE  INTERNATIONAL  EXHIBITION  AT 
SOUTH  KENSINGTON. 

The  contribution  made  by  the  Colonies  to 
this  year’s  International  Exhibition  comes 
almost  entirely  from  Australia,  and  is  contained 
in  one  annexe,  with  the  exception  of  the  portion 
from  Queensland,  which  occupies  a space  apart. 


The  annexe  consists  of  two  rooms,  which  were 
originally  occupied  by  Belgium,  and  these  are 
shared  by  Victoria,  New  South  Wales,  and  South 
Australia,  who  have  expended  about  £2,0U0  in 
preparing  and  furnishing  them.  The  room 
containing  the  Queensland  contribution  is 
smaller,  and  separate  from  the  so-called  “ Aus- 
tralian” annexe,  but,  like  it,  can  be  entered  from 
the  gallery  in  which  the  silk  products  are  shown. 

What  most  strikes  the  eye  in  the  Australian 
contribution  is  the  grand  display  it  makes  of 
objects  of  commercial  and  economic  value.  The 
large  room  occupied  by  Victoria  is  in  particular 
distinguished  by  this  feature.  The  collection 
consists,  first  and  foremost,  of  a rich  assemblage 
of  food-substances,  in  large  and  abundant  samples, 
showing  every  kind  of  produce  that  the  (.'olouy 
has  to  turn  to  account  in  this  way,  whether  for 
export  or  for  home  consumption.  The  preserved 
meats  are,  of  course,  in  great  force,  and  in  a 
variety  which  indicates  that  great  enterprise  is 
being  used  in  the  development  of  this  some- 
what new’  industry.  Besides  beef,  in  the  various 
forms  of  roast,  boiled,  corned,  and  spiced,  ox- 
cheek  and  kidneys,  ox-tail  soup,  roast  veal  and 
leg  of  mutton,  there  are  the  more  luxurious 
viands,  roast  goose,  duck  and  giblets,  rabbit 
boiled,  curried,  and  smothered  in  onions,  sheeps’ 
tongues,  friccasseed  turkey,  and  kangaroo-tail 
soup.  Very  fair  samples  are  also  exhibited  of 
bacon,  salt-butter,  and  cheese,  and  even  pre- 
served milk.  Of  corn  Victoria  shows  splendid 
samples  of  wheat,  the  grain  heavy  and  full- 
bodied.  Wheat  appears  also  in  the  form  of 
flour,  and  of  various  kinds  of  biscuits,  including 
macaroons  and  ratafias. 

The  colony  believes  in  its  wines,  and  means  to 
have  them  recognised  in  the  home  market  if  one 
may  judge  by  the  number  of  the  samples.  There 
are  no  less  than  about  a hundred  and  fifty  differ- 
ent kinds  mostly  under  three  years  old.  Thirty- 
five  samples  are  from  the  Melbourne  district, 
and  one  of  these,  called  Ivanhoe,  made  from 
the  Reisling  grape,  was  selected  for  the  writer  to 
taste,  as  being  one  of  the  choicest  kind.  It  is 
a sound  white  wine,  a good  deal  like  second- 
quality  Barsac,  being  dry,  well,  though  not  richly, 
flavoured,  and  of  some  strength.  It  should, 
even  in  this  early  form,  be  accepted  as  a welcome 
addition  to  the  English  cellar.  Several  varieties 
of  mineral  waters  are  likewise  exhibited,  one 
named  Coimadai,  having  a very  pleasant  resem- 
blance to  the  best  seltzer. 

The  fruits  that  grow  near  Melbourne  are 
shown  in  beautifully  executed  models.  They 
include,  besides  the  common  English  fruits,  figs, 
citrons,  limes,  and  lemons,  and  appear  most  of 
them  also  in  some  form  of  preserve.  The  other 
food  substances  which  Victoria  exhibits  are  pearl 
barley  and  oatmeal,  cocoa  and  soluble  chocolate ; 
a series  of  condiments,  such  as  mustard,  sea-salt. 
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'CTiTrie  powder,  tomato  sauce,  and  pickles  of 
various  sorts ; also  chicory  and  hops.  Sugar 
appears  only  in  two  samples  extracted  from  beet 
root. 

Among  manufactured  articles,  leather  makes 
a good  show,  in  the  form  of  white,  tanned,  ai  d 
black  kangaroo  skins ; also  of  calf  skins,  which 
seem  to  be  of  good  texture,  soft  and  yet  strong. 
Solid  portmanteaus  of  colonial  leather  made  in 
Melbourne  are  shown  ; paper  cases,  handsomely 
inlaid  and  finished,  and  boots  of  many  kinds,  con- 
spicuous among  them  being  long  shining  boots 
for  the  use  of  miners  at  tlie  gold  fields.  There 
are  also  furs  of  the  kangaroo,  opossum,  wallaby, 
native  cat,  and  bear,  with  rugs,  mats,  muffs,  and 
an  opera  cloak  made  of  them.  Togetlier  with 
good  samples  of  washed  and  unwashed  wool,  in 
fleeces  and  bales,  are  exhibited  excellent  tweeds 
and  shawls  manufactured  at  the  Victoria  Woollen 
Mills,  Geelong.  There  are  also  small  samples  of 
Orleans  cotton,  silk  cocoons  of  good  size  and 
quality,  contributed  by  Mrs.  Neill,  and  a 
collection  of  ostrich  feathers  from  naturalised 
birds. 

Native  ores  and  samples  of  the  metals  ex- 
tracted from  them  are,  of  course,  prominent  ob- 
jects in  the  Victorian  collection.  Gold-bearing 
quartz  from  Ballarat  is  shown  in  huge  blocks,  of 
which  it  is  stated  that  such  as  do  not  yield  more 
than  six  pennyweights  of  gold  to  the  ton  will 
repay  the  crushing.  Besides  samples  of  extracted 
gold,  very  interesting  models  of  remarkable 
nuggets  of  the  true  size  are  shown,  the  largest  of 
which  is  marked  the  “ welcome  nugget,”  Bakery- 
hill,  Ballarat,  weighing  2,*.^  17  ounces,  and  worth 
£9,32  ').  Fine  hseniatite  and  iron  ore,  and  large 
ingots  of  iron,  appear  in  abundance  ; also  tin  ore, 
stream  tin  in  ingots,  lead  ore  and  lead  in  ingots 

Among  a large  series  of  articles  illustrating 
subordinate  industries  of  the  colony  may  be 
noticed  soap  and  candles,  knife-polish,  and 
blacking,  carpet  brooms  made  from  millet  straw, 
washing-powder,  a clothes  washer  and  a wooden 
churn,  both  of  home  contrivance  ; tobacco, 
cigars,  and  snuffs  ; artificial  manures  of  various 
kinds,  disinfecting  powder,  glue,  madder, nutgalls, 
gum,  spectacles  in  colonial-made  frames,  native 
baskets  and  table-mats,  bricks,  tiles,  pottery, 
stoneware-casks,  jars,  bottles,  and  filters ; and 
glass  lamp-shades,  chimneys,  and  jars.  There  is 
also  an  extensive  series  of  spirits,  essences,  ex- 
tracts, and  oils,  prepared  from  vegetable  sub- 
stances, among  them  being  a native  peppermint 
obtained  from  a species  of  eucalyptus,  tar  ex- 
tracted from  the  Finns  Larix,  and  fiitch  from 
Euvalypins  viminalis.  d'here  are  besides  speci- 
mens of  vinegar  and  ardent  spirits. 

Numerous  samples  of  native  woods  are  ex- 
hibited. and  two  handsome  )iieces  of  furniture 
that  have  been  made  from  them.  The  one  is  a 
lady’s  work-table,  inlaid  with  many  varieties; 


and  the  other  an  enormous  sideboard,  of  carved 
wood,  representing,  not  only  fruit  and  flowers, 
but  the  animals  peculiar  to  the  colony,  such  as 
emus,  kangaroos,  wombats,  &c.  Its  natural 
history  is  represented  by  cases  of  stuffed  birds 
and  stuffed  skins  of  the  edible  fishes  of  the  Aus- 
tralian seas,  among  them  a gigantic  crab.  The 
scenery  of  Victoria  is  fully  illustrated  by  draw- 
ings «nd  photographs,  and  there  are  also  pretty 
models  of  the  rough  timber  fences  and  of  the 
wooden  huts  which  are  in  use  at  the  outlying 
stations. 

Of  manufactured  metals,  the  colony  exhibits, 
besides  steel  springs  and  lead  pipes,  some  con- 
venient forms  of  cooking  stoves  and  ranges 
adapted  to  home  service,  but  its  most  ambitious 
effort  in  this  direction  is  a powerful  stone-break- 
ing machine,  driven  by  steam,  which  is  being 
kept  at  work  by  the  inventor,  Mr.  Hope.  Motion 
is  given  to  its  powerful  grooved  jaws  by  a crank 
working  on  a heavy  fly-wheel  that  is  driven  by 
a portable  engine  of  from  3 to  5 horse-power.. 
’Fhe  machine  works  with  great  steadiness,  and 
deals  with  stones  15  and  16  inches  across  in  their 
largest  measure,  delivering  from  80  to  12o  cwts. 
of  crushed  stone  per  hour.  This  machine  will 
be  found  in  the  0[)en-air,  outside  the  annexe. 

The  New  South  Wales  collection  occupies  the 
half  of  the  second  room,  which  joins  on  to  that 
containing  the  Victorian,  and  like  it  is  marked 
by  consisting  chiefly  of  articles  of  economical 
and  commercial  value,  the  samples  however 
being  less  numerous.  ’I  here  are  preserved 
meats,  wines  labelled  Hermitage,  Burgundy, 
Madeira,  white  Pincan,  Buckullu  ; specimens 
of  gold-quartz,  and  of  gold,  tin,  and  antimony, 
both  in  blocks  and  in  ore  ; samples  of  fine  wool, 
ar  d of  tweeds  manufactured  from  it ; large 
slabs  of  about  vO  kinds  of  wood,  and  a piece  of 
one  called  the  Black  Butt,  which  is  still  per- 
fectly sound,  although  it  had  been  in  the  ground 
33  years.  Besides  these,  which  it  has  in  common 
with  Victoria,  New  South  W’ales  exhibits  speci- 
mens of  coal  in  sections  of  columnar  forms,  so  as 
show  the  thickness  and  quality  of  different 
seams.  These  came  from  four  separate  collieries; 
and  there  are  likewise  specimens  of  cannel  coal 
from  another,  and  of  bituminous  slate,  which 
yields  oil,  from  a place  called  Hartley. 

In  addition  to  photographs  of  scenery  and 
buildings.  New  South  W’ ales  has  on  the  walls  of 
its  department  some  remarkable  drawings  of ' 
native  plants,  contributed  by  a Miss  A.  F. 
Walker.  Specimens  of  native  sponges  are  also 
exhibited,  and  the  industrial  part  of  the  collec- 
tion is  completed  by  samples  of  colonial  India- 
rubber,  and  of  mats  made  by  the  convicts  at 
Sydney. 

That  corner  of  the  New  South  Wales  depart- 
ment which  adjoins  the  Victorian,  is  given  up  to 
a large  case  containing  fabrics  made  from  New 
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Zealand  flax.  These  are  exhibited  by  Mr.  Cor- 
nelius Thorne,  who  has  taken  great  interest  in 
the  development  of  this  branch  of  industry,  and 
consist  of  towellings,  Scotch  sheeting,  coarse 
linen  cloths  for  wool  packs  and  corn  sacks,  twill, 
bleached  and  unbleached,  stair  carpeting,  canvas, 
Hessian  cloth,  huckaback,  plain  and  dice-pat- 
terned table  cloths  and  napkins,  ladies’  light 
moi’ning  dresses,  and  string,  cord,  and  rope.  The 
woven  fabrics  have  been  made  principally  in 
Scotland,  at  North  Lopham  in  Norfolk,  and  at 
Lurgan  in  Ireland.  Most  of  them  consist 
exclusively  of  New  Zealand  flax,  but  some  have 
warps  of  other  flaxes,  or  of  jute,  cotton,  or  silk. 
All  the  cloths  are  of  excellent  quality,  and  are  not 
to  be  distinguished  from  the  ordinary  forms  of 
the  goods  whose  names  they  bear.  Besides  the 
fabric,  the  case  contains  the  raw  fibres  of  the 
plant  in  various  states  ; and  in  the  centre  of  it  is 
a salver  of  Buckland  silver,  in  which  the  plant 
itself,  the  Fliormium  tenax,  appears,  modelled  in 
Canterbury  gold.  The  salver  bears  an  inscrip- 
tion, stating  that  it  was  presented  to  0.  Thorne, 
by  the  Canterbury  Flax  Association  of  Christ- 
church, in  recognition  of  his  services  in  deve- 
loping the  uses  of  the  New'  Zealand  flax.  The 
specimens  of  the  products  of  this  plant  are  all 
that  the  colony  contributes  to  the  Exhibition. 

In  a space  of  no  larger  size,  and  next  to  that 
which  is  occupied  b^  New  Zealand,  both  having 
been  most  liberally  spared  out  of  its  own 
allow'ance  by  New  South  Wales,  the  small 
-colony  of  Natal  contrives  to  give  an  ad- 
mirable exhibition  of  the  chief  of  its  staple 
industries.  ’i  here  are  beautiful  samples 
of  sugar,  of  coffee,  tea,  arrowroot,  cayenne- 
pepper,  wheat,  tobacco,  ground  nuts  and  the 
oil  obtained  from  them,  spirits  of  wune  and  rum, 
currie-powder,  with  banana  and  tamarind 
chutneys,  and  preserved  fruits  are  also  shown. 
All  are  arranged  so  as  to  have  for  their  centre 
a tabular  statement  of  the  commercial  progress 
of  the  colony,  giving  the  yearly  value  of  the 
different  articles  of  export,  and  just  above  is  a 
large  map  of  Natal  showing  the  broad  indus- 
trial features  of  the  land.  The  arrangement  is 
attractive  and  business-like  at  the  same  time. 
For  the  tabular  statement  the  colony  is  indebted 
to  the  Hon.  F.  C.  Drummond. 

South  Australia  occupies  the  other  half  of 
the  second  room,  and  exhibits  much  the  same 
things  as  New  iSoufh  Wales  and  Victoria.  Its 
collection,  however,  is  conspicuous  for  the  beauty 
of  the  samples  of  w’ool  and  the  massiveness  of 
the  ingots  of  metal.  Of  the  w'ool  much  is  shown 
in  cases,  with  photographs  of  the  sheep  that 
yielded  it  before  they  were  shorn.  But  there 
are  also  entire  snow-white  fleeces  spread  upon 
the  tables  and  hung  up  against  the  walls.  One 
fleece  is  marked  as  having  been  grown  in  52 
weeks,  and  weighing  Ih  lbs.,  and  the  wool  of  a 


prize  Leicester  ram  and  ewe,  as  being  respec- 
tively 1 i|  and  lOj  inches  long.  Copper  ap- 
pears in  huge  ingots  and  blocks,  the  produce  of 
various  mines,  and  bismuth  is  also  shown  in 
large  masses.  W^heat  is  exhibited  weighing 
68  lbs.  to  the  imperial  bushel.  The  export  of 
wheat  from  Adelaide  in  1872  was  26,629  tons, 
and  of  flour  34,758  tons.  There  are  the  usual 
samples  of  preserved  meats,  also  of  wines,  a 
great  abundance  of  preserved  fruits,  all  of 
English  kinds,  and,  besides  these,  currants  and 
muscatel  raisins  from  some  of  the  vineyards. 
The  exhibition  is  completed  with  the  usual 
photographs  of  scenery  and  places. 

Queensland  makes  its  greatest  show  with 
woods,  stufi'ed  birds,  and  photographs,  all  of 
w'hich  have  been  arranged  and  displayed  so  as 
to  give  this  department  a very  attractive  ap- 
pearance. In  the  interspaces  between  these  one 
comes  upon  a variety  of  objects,  which  lead  to 
the  supposition  that  at  the  present  time  Queens- 
land has  taken  the  place  which  was  once  assigned 
to  Natal,  that  of  being  the  “colony  of  samples.” 
Among  them  are  its  specimens  of  sugar,  of  which 
some  are  hung  against  the  wall  in  flat  glazed  cases, 
a few  inches  square,  and  looking  a good  deal 
like  pictures  of  different  sand-papers.  Some 
finer  specimens  are  placed  in  show-glasses 
on  the  table.  The  specimens  come  from 
plantations  which  extend  through  ten  de- 
grees of  latitude.  The  other  “samples” 
which  Queensland  shows  comprise  silk,  wheat, 
maize,  barley,  coffee,  tea,  arrowroot,  tobacco, 
gums,  coal  in  small  cases,  gold  quartz,  and  iron, 
lead,  and  copper  ores.  Preserved  meats  appear 
in  some  variety,  and  so  also  does  wine,  but  on 
close  examination  it  is  found  that  a great  array 
of  bottles  means  only  one  sample  of  a true 
Queensland  vintage,  named  “Toongaii”  after 
the  vineyard  that  yields  it. 

Of  the  really  fine  and  numerous  specimens  of 
woods  the  colony  displays,  the  most  beautiful 
are  red-cedar,  black  iron-bark,  and  cyfiress  pine. 
-It  exhibits  likewise  sugar  hogsheads  and  tallow- 
casks,  made  of  a wood  that  is  called  silky-oak. 
The  specimens  of  stuffed  birds  are  most 
numerous  and  beautiful,  and  have  evidently 
been  arranged  with  great  taste.  They  are 
grouped  in  large  cases,  richly  and  diversely 
filled,  and,  being  dispersed  throughout  the 
department,  give  it  a marked  brightness  of 
aspect.  Intermixed  with  them  is  a great 
assemblage  of  photographs  of  Queensland 
scenery  and  settlements,  which  help  still  further 
the  ornamental  aprpearance  that  has  evidently 
been  aimed  at  in  this  room. 

There  is  one  very  curious  substance  amongst 
the  objects  in  the  Queensland  collection,  called 
“ Beebe  de  mer.”  It  looks  like  a leathery 
mass,  and  is  collected  on  the  sea-shore,  being 
probably  a kind  of  Holothuria.  It  is  valued  by 
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Chinese  epicures  as  the  peculiar  ingredient  of 
Beche  de  iner  soup.  It  may  well  be  so  esteemed 
if  prepared  according  to  a receipt  annexed  to  the 
specimen,  as  that  directs  that  it  is  to  be  stewed 
in  beef  or  veal  stock,  and  flavoured  freely  with 
wine. 


REPORT  ON  STEEL. 

Note. — In  the  report  on  Steel,  published  in  the 
JournalioY  August  22,  it  was  stated  (p.  775)  that 
a perforated  circular  saw  was  exhibited  by 
Messrs.  VVhealman  and  Smith.  It  should  have 
been  said  that  Messrs.  Taylor  Brothers,  Adelaide 
Works,  were  the  exhibitors. 


The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  August  30th,  was  as 
follows; — Season  tickets,  691;  on  payment,  15,189; 
total,  15,880. 


The  removal  of  exhibits  will  commence  on  Saturday, 
the  1st  November,  and  it  is  hoped  that  foreign  commis- 
sioners will  so  arrange  that  everything  shall  have  been 
removed  by  Saturday,  the  15th  November. 


In  accordance  with  the  resolution  passed  at  the  meet- 
ing for  the  promotion  of  technical  education,  at  which 
his  Royal  Highness  the  Prince  of  Wales  presided,  the 
Court  of  the  Ironmongers’  Company  have  forwarded  the 
sum  of  £10  to  the  London  School  Board,  to  enable  the 
Board  to  send  school  children  to  inspect  manufactures 
and  their  processes  at  the  London  International  Exhibi- 
tion of  this  year. 


Last  Saturday  evening  a special  lecture  was  delivered 
in  the  School  of  Cookery  to  an  audience  composed  of 
members  of  the  Working  Men’s  Club  and  Institute  and 
their  families.  The  lecture  was  made  to  suit  the  particular 
class  of  hearers  that  had  assembled.  A tureen  of  soup 
■was  prepared  on  the  jBoll  a feu  principle,  which  was  fully 
explained,  and  the  spectators  were  shown  how  for  15d. 
enough  soup  could  be  made  for  five  persons.  The, cook- 
ing of  a dish  of  tripe  was  also  practically  illustrated,  and 
the  best  manner  of  frying  potatoes  was  shown. 


EXHIBITIONS. 


Vienna  Exhibition  Awards. — A first  list  of  awards  to 
exhibitors  in  the  British  section  appeared  in  the  London. 
Gazette  of  August  26th.  In  the  Gazette  of  the  2nd  inst. 
a similar  list  of  awards  to  exhibitors  from  the  Indian 
Empire  and  the  British  Colonies  was  published. — Messrs. 
Thorne,  of  Norwich,  have  obtained  a med'il  for  “ pro- 
gress ■’  for  a cab.  similar  to  that  now  shown  at  the 
International  Exhibition  amongst  the  cabs  competing 
for  the  Society's  prizes. 

America  at  the  Vienna  Exhibition. — {From  a corre- 
s/ponrfruf).— Although  the  American  Department  made  a 
bad  start  at  Vienna,  things  have  now  been  f'airlj'  arranged, 
..  and  the  show  made  by  the  United  States  is  bj'  no  means 
the  worst  in  the  Exhibition  building.  For  new  and 
really  valuable  inventions  of  public  utility  the  Americans 
are  unsurpassed.  In  all  other  sections  we  find  large 
quantities  of  articles  which  are  rather  for  s-ale  than  for 
show.  There  are  many  objects  of  art  and  luxury  ; fine 
jewellery,  bronzes,  and  statues  in  abundance ; superb 
porcelains  and  glassware  ; carpets  and  fine  stuffs ; but 
scarcely  an  article  not  seen  every  day  in  the  year  in  the 


shops  of  Regent-street  and  on  the  Bouvelards  des  Italians. 
Of  course  the  samples  exhibited  by  manufacturers 
and  tradesmen  are  artistically  made  and  exquisitely 
finished,  but  after  all  we  see  very  few  articles  in  many 
of  the  sections  which  have  not  long  been  known  to  the 
public,  and  offered  for  sale  in  the  principal  cities  of 
Europe.  In  the  American  Department,  on  the  other 
hand,  the  majority  of  the  articles  exhibited  are  entirely 
new  to  Europeans,  or  present  improvements  which 
are  highly  creditable  to  the  inventive  genius  of 
our  American  cousins.  In  novelties  in  agricul- 
tural machinery  this  nation  is  unrivalled.  There 
is  a patent  pump,  which  causes  general  astonish- 
ment, on  account  of  its  great  power  and  extreme 
simpli  ity;  a woolspinner,  so  simple  in  its  mechanism, 
and  yet  so  wonderful  in  its  work,  t'nat  it  may  be  fairly 
said  to  be  one  of  the  most  remarkable  machines  in  the 
exhibition.  The  American  sewing  machines  are  well 
worthy  of  careful  examination,  some  of  them  exhibiting 
improvements  of  great  value,  and  all  attracting  universal 
attention.  In  the  preparation  of  oils,  in  classifying 
petroleum,  in  working  stearine,  in  making  felt,  gold 
pens,  dental  instruments  and  artificinl  teeth,  in  pre- 
paring starch,  in  tanning  leather,  in  soda  fountains, 
ships’  compasses,  military  arms,  and  in  the  manufacture 
(jf  many  other  articles  of  general  utility,  the  Americans 
are  unrivalled.  I was  particularly  struck  with  a case 
of  bank-notes,  specimens  of  American  steel  engraving, 
and  a case  of  dental  instruments,  made  and  finished  in 
the  very  highest  style  known  to  modern  art.  In  the  fine 
arts  the  Americans  are  behindhand,  nor  can  they  compete 
with  the  French  in  jewellery  or  bronzes  ; but  in  all 
matters  pertaining  to  practical  industry,  the  Americans 
may  certainly  claim  the  palm. 

Italy  at  the  Vienna  Exhibition. — Twenty-one  diplomas 
of  honour  have  been  awarded  to  the  Italian  department 
at  the  Vienna  Exhibition  ; of  these  two  to  the  Minister 
of  Public  Wotk.s,  for  works  that  have  been  carried  out  in 
Itnly.  Two  diplomas  have  also  been  awarded  to  the 
Minister  of  Agriculture,  for  workmen’s  houses  and  for 
progress  that  has  been  made  in  the  cultivation  of  the 
vine ; one  diploma  to  the  Minister  of  Public  Instruction ; 
a diploma  to  the  Senator  Fiorelli,  for  report  on  the  ex- 
cavations at  Pompeii ; and  among.st  other  well-known 
names  wbo  have  received  diplomas  may  be  mentioned 
Castellani,  of  Rome,  the  well-known  art  jeweller;  Dr. 
Salviata,  of  Venice,  for  mosaics  and  glass  ; the  Marquis 
Ginori,  of  Florence,  for  majolica  and  the  manufactory  of 
mosaics  at  the  Vatican. 

A Curiosity  in  Shorthand  "Writing  is  shown  at  the 
Vienna  Exhibition  by  Herr  Schreider,  professor  of 
stenography  at  Vienna.  It  consists  of  the  whole  Iliad 
of  Homer,  written  in  so  small  a space  as  to  be  enclosed 
in  a nutshell. 

Philadelphian  Exhibitien,  1876. — The  plan  of  classi- 
fication adopted  at  the  Paris  Exhibition  of  1867  will  be 
carried  out  at  the  forthcoming  Universal  Exhibition  at 
Philadelphia,  that  is  to  say,  each  class  of  exhibits  will 
have  a space  assigned  to  it,  and  each  country  exhibiting 
will  have  a piortion  of  that  space,  so  that  the  best  oppor- 
tunity will  be  afforded  for  comparison.  The  following 
are  the  divisions  under  which  they  will  be  arranged  : — 
(1)  Raw  materials — mineral,  vegetable,  and  anim  d.  (2) 
Materials  and  manufactures  used  for  food  or  in  the  arts, 
the  result  of  extractive  or  combining  processes.  (3) 
Textile  and  felted  fabrics — apparel,  costumes,  and  orna- 
ments for  the  person.  (4)  Furniture  and  manufactures 
of  general  use  in  construction  of  dwellings.  (5)  Tools, 
implements,  machines,  and  processes.  (6)  Motors  and 
transportation.  (7)  Apparatus  and  methods  for  the  in- 
crease and  diffusion  of  knowledge.  (8)  Engineering, 
public  works,  architecture,  &c.  (9)  Plastic  and 

graphic  arts.  (10)  Objects  illustrating  efforts  for  the 
improvement  of  the  physical,  intellectual,  and  moral 
condition  of  man,  &c.  The  Centennial  Commis- 
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sion  for  the  inauguration  and  conduct  of  the  great 
exhibition  have  already  made  most  commendable 
progress.  Committees  from  their  number,  having  in 
charge  special  departments  of  the  vast  scheme,  are  in 
constant  session,  and  the  general  outline  of  the  work 
seems  to  have  been  fully  developed.  The  site  for  the 
buildings  used  for  the  occasion  has  already  been  secured 
in  Philadelphia’s  beautiful  park,  and  the  formal  transfer 
of  the  ground  by  the  city  authorities  to  the  control  of 
the  Centennial  Commissioners  took  place,  with  suitable 
ceremonies,  on  July  4th.  The  decoration  of  the  ground 
for  the  purpose,  the  planting  of  shade  trees,  &c.,  is  to  be 
taken  in  hand  at  once. 

Oriental  Congress  and  Exhibition. — The  Exhibition 
of  Art,  Archaeology,  and  Industr}',  organised  by  the 
Oriental  Congress,  was  opened,  as  annoimced,  on  the  1st 
of  September,  at  the  Palais  de  I’lndustrie  in  Paris. 


SILK-GEOWING  IN  AUSTRALIA. 

The  following  communication  from  Governor  Weld 
to  the  Earl  of  Kimberley  is  gratifying,  as  showing  how, 
from  all  sides  of  the  great  continent  of  Australia,  favour- 
able reports  on  the  prospects  of  successfully  raising  silk 
are  being  received : — 

Government  House,  Perth, 
20th  May,  1873. 

My  Lord, — In  reference  to  my  former  correspondence 
with  your  lordship,  regarding  the  culture  of  silk  in  this 
colony,  I have  much  pleasure  in  informing  you  that  the 
first  small  sample  that  has  been  sent  from  this  colony  to 
the  Chamber  of  Commerce  and  Arts  of  Como,  Lombardy, 
has  been  officially  reported  upon  most  favourably  by 
that  body.  The  sample  has  been  tested  against  silk  pro- 
duced in  the  province  of  Como  and  the  Branza,  which 
has  hitherto  been  considered  the  finest  in  the  world,  and 
for  elasticity'  and  strength,  and  yield  per  cocoon,  the 
Western  Australian  sample  gives  excellent  results,  in 
spite  of  some  easily  remedied  faults  of  manipulation. 

2.  Mr.  Gugerie,  a gentleman  well  able  to  judge, 
writes  : — “I  am  now  quite  certain  of  the  results  attend- 
ing sericulture  ” [in  Western  Australia],  “ and  my  prin- 
cipal reason  for  making  this  statement  is,  that  the 
enclosed  sample  was  produced  from  seed  of  an  inferior 
kind,  imported  years  back ; and,  notwithstanding  the 
drawbacks  of  the  unskilful  management,  the  silk  pro- 
duced is  proved  to  be  of  a superior  kind. 

3.  I may  here  mention  that  I have  grown,  and  am 
growing,  large  numbers  of  mulberiy  trees  for  distribu- 
tion, at  little  expense,  by  paupeiTabour,  and  that  recent 
discoveries  in  the  art  of  sericulture,  or,  as  I believe  it  is 
now  termed,  sericiculture,  h.ave  much  increased  the 
probability  that  this  industry  will  be  a source  of  vast 
future  wealth  for  Australia  generally,  if  the  people 
can  only  be  indui;ed  to  turn  their  attention  to  it, 
particularly  to  Western  Australia,  which  is  so  especially' 
adapted  to  it  by  soil,  climate,  and  position, — I have,  &c., 

Fred.  A.  Weld,  Governor. 

The  Right  Hon.  the  Earl  of  Kimberley. 


Mr.  Maraini,  of  Lugano,  says  the  Swiss  Times ^ 

has  received  permission  from  the  Italian  Government  to 
study  the  plan  of  a connecting  railway  between  Lake  Mag- 
goire  and  the  Lake  of  Como,  and  ha.s  applied  to  the  Conseil 
d’Etat  of  Tessin  for  permission  to  study  the  ground  for  the 
portion  from  Gandiia  to  Fornasette,  on  Swiss  territory. 

The  value  of  the  steam  engines  exported  in  the 
first  seven  months  of  this  year  wa.s  £1,715,618,  as  compared 
with  £1,416,930  in  the  corresponding  period  of  1872,  and 
.£1,104,152  in  the  corresponding  period  of  1871. 

Dr.  Clement  Winkler  has  published  an  essay  in 
which  he  .strongly  recommends  the  use  of  aluminium  as  the 
best  metal  for  small  coins. 


SCIENTIFIC  AND  TECHNICAL  EDUCATION 
IN  ENGLAND. 

(From  Iron.) 

The  chief  encouragement  to  the  scientific  instruction 
of  our  working  classes  comes  from  three  sources — the 
Science  and  Art  Department,  the  Society  of  Arts,  and 
the  Guilds  of  the  City  of  London.  No  doubt  there  are 
minor  local  societies  scattered  through  the  land  doing 
good  work  in  the  same  direction,  but  these  three  are 
admittedly  the  principal,  and  may'  therefore  fairly  be  con- 
sidered alone.  The  funds  expended  by  the  Science  and 
Art  Department  come  out  of  the  national  revenues ; the 
Society  of  Arts  depends  upon  the  voluntary  subscrip- 
tions and  donations  of  its  members ; and  the  City  Guilds 
have  their  own  resources  from  the  savings  and  bequests 
of  centuries. 

The  only  scheme  of  popular  scientific  education  which 
is  entitleri  to  the  term  “ national”  is  that  organised  and 
carried  out  by  the  Science  and  Art  Department.  This, 
as  any  one  who  has  diligently  studied  its  ‘’Directories” 
can  testify',  is  very  good  as  far  as  it  goes.  It  is  based 
upon  the  principle  of  helping  those  who  are  willing  to 
help  themselves,  by  paying  a capitation  grant  upon  all 
students  tatight  according  to  prescribed  rules,  and  who 
pass  certain  examinations.  Nominally,  the  payment  of 
a certain  fee  by  the  student  is  required,  but  there  is  a 
tendency  to  relax  this  salutary  rule.  The  Department 
speak.s  with  an  uncertain  sound ; it  is  always  recom- 
mending local  schools  to  become  ” self-supporting,” 
and  to  prepare  for  ultimate  withdrawal  of  Government 
aid,  and  yet  no  care  seems  to  he  taken  to  insist  on  pay- 
ment by'  students.  On  running  down  the  table  of  fees 
charged,  we  see  all  kinds  of  sums  mentioned,  from  a 
guinea  the  course  down  to  a penny  a lesson,  with  here 
and  there  the  word  ‘‘  free.”  In  our  experience,  if  a 
workman  is  wishful  to  learn  science,  he  is  willing  to 
pay'.  He  may  not  be  able  to  pay  what  his  teacher  is 
worth  ; in  that  case,  it  is  advisable  to  give  him  assist- 
ance, and,  on  the  whole,  there  is  no  better  manner  of 
doing  this  than  that  adopted  by  the  South  Kensington 
authorities.  No  government  can  he  too  “paternal” 
in  the  matter  of  genuine  instruction ; if  anything,  ours 
is  not  paternal  enough,  seeing  that  South  Kensington 
only  spends  about  £25.000  annually  on  science  teaching, 
for  which  sum  about  37  000  students  are  taught  by  1,000 
teachers.  An  important  auxiliary  to  the  Government 
grant  is  the  munificent  endowment  of  Sir  Joseph  Whit- 
worth. 

The  Society  of  Arts  has  for  many  years  done  good 
service,  through  its  annual  examinations,  in  stimulating 
scieiitifie  education.  Latterly,  the  curiiculum  has  been 
revised,  and  subjects  identical  with  those  in  the  South 
Kensington  syllabus  have  been  removed.  At  the  si.me 
time  a new  class  of  “technological”  examinations  has 
been  organised,  which  seems  destined  to  take  a high 
place  amona:  the  recognised  tests  of  efficiency  in  this 
country.  The  scheme  is  but  a year  old.  and  only'  six 
persons  have  as  yet  been  examined  under  it;  hence  little 
can  be  said  of  its  results,  though  its  prospects  are  good. 
The  mode  of  operation  is  explained  by  the  Society’s 
own  statement  of  its  object,  namely',  “to  supplement 
the  existing  examinations  of  the  Science  and  Art 
Department,  by'  organising  examinations  in  the  science 
and  technology  of  the  various  arts  and  manufactures  of 
this  country,  to  be  conducted  by'  examiners  capable  of 
testing  the  practical  knowledge  and  skill  required  in  the 
application  of  the  scientific  principles  involved  in  each 
art  or  manufacture.”  It  is  gratifying  to  find  that  the 
Commissioners  for  the  Exhibition  of  1851  have  decided 
to  aid  theS ocietvof  Arts  by  grandng  three  studentships, 
of  £50  each,  to  the  persons  who  shall  most  distinguish 
themselves  in  the  subjects  of  steel,  silk,  and  carriages 
reapecfivcdy  at  the  technological  examinations  in  the 
present  year.  The  scholarships  are  to  be  awarded  on 
the  very  sensible  condition — “that  the  recipients  go  for 
a year  to  some  place  of  scientific  instruction,  such  as  the 
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Royal  School  of  Mines,  the  Royal  College  of  Science  in 
Dublin,  Owens  College,  Manchester,  or  the  English, 
Scotch,  or  Irish  Universities,  or  other  school  approved 
by  her  Majesty’s  Commissioners,  or  travel  abroad  for  the 
purpose  of  improving  themselves  in  their  trades.” 
Some  of  the  City  Companies  are  also  willing  to  aid 
the  Society  of  Arts  by  donations,  and  we  believe  the 
Clothworkers’  Company  intends  to  found  scholarships 
in  its  own  branch  of  manufacture. 

The  Trade  Guilds  of  London  have  been  fair  game  for 
reformers  many  years.  Perhaps,  on  the  whole,  no 
attack  upon  them  has  been  so  successful  as  that  of  edu- 
cationalists. At  any  rate,  the  companies  themselves 
have  become  as  wide  awake  to  their  newly-discovered 
duty  of  encouraging  technical  education  as  most  people. 
The  Turners’  Company,  one  of  the  smallest  and  poorest, 
was  the  first  to  offer  medals  and  the  freedom  of  the  City 
as  prizes  for  excellence  in  its  own  handicraft — -a  course 
which  it  is  intended  to  continue  from  year  to  year.  The 
Coacbmakers’  Company — another  small  one — is  follow- 
ing in  the  same  direction ; and  one  of  the  richest,  the 
Stationers’  Company,  organiseil  in  the  spring  of  the 
present  year  a course  of  lectures  to  persons  engaged  in 
the  printing  trades.  The  lectures  were  excellent  of  their 
kind,  but  by  no  means  practical — a thing  not  at  all 
astonishing,  since  Mr.  Ellis  A.  Davidson,  who  delivered 
them,  though  a skilful  artist,  is  no  printer.  For  their 
first  attempt,  however,  the  Stationers  are  to  be  com- 
mended, and  it  is  to  be  hoped  the  second  will  take  a more 
practical  turn. 

The  Trades’  Guild  of  Learning  has  not  yet  sufficiently 
developed  its  plans  for  it  to  be  brought  into  consideration 
as  a principal  agent  in  technical  education,  though,  as  a 
spontaneous  movement  of  those  who  are  to  be  educated, 
it  is  deserving  of  all  encouragement. 

To  come  at  length  to  something  practical  for  the 
present  and  future,  what  comse  is  the  best  adapted  for 
stimulating  the  scientific  and  technical  instruction  of 
our  workmen?  We  have  already,  in  the  Science  and  Art 
Department’s  scheme,  the  nucleus  of  a truly  national 
system,  and  it  is  strikingly  evident  that  there  are  public 
bodies  and  private  individuals  who  are  able  and  willing 
to  assist  in  its  development.  There  is  also  some  dispo- 
sition on  the  part  of  those  needing  instruction  to  take 
advantage  of  the  facilities  at  their  disposal.  The  duty 
of  those  anxious  for  the  spread  of  scientific  and  technical 
education  is  to  cultivate  the  desire  to  learn  on  the  one 
hand,  and  to  improve  the  means  of  instruction  on  the 
other. 


THE  WHITWORTH  ENGINEERING  SCHOLAR- 
SHIPS. 

At  the  suffgestion  of  Sir  Joseph  Whitworth,  the  Lords 
of  the  Committee  of  Council  on  Education  have  an- 
nounced certain  important  alterati  ms  in  the  conditions 
under  which  the  scholarships  in  mechanical  engineering, 
founded  by  that  gentleman,  are  henceforth  to  be  held, 
the  experience  in  the  jmst  competition  for  the  scholar- 
ships having  proveii  to  him  the  necessity  of  establishing 
rules  which  shall  ensure  that  the  holders  of  them  shall 
devote  themselves  to  the  studies  and  practice  necessary 
for  mechanical  engineering,  during  the  tenure  of  the 
scholarships. 

It  is  therefore  resolved  that,  as  soon  as  possible,  that 
is,  in  the  competition  of  1875,  every  candidate  for  a 
scholarship  shall  produce  a certifiivite  that  he  has  worked 
in  a mechanical  engineer’s  shop,  or  in  toe  drawing  office 
of  such  a shop,  for  two  years  consecutively.  In  1874, 
nine  months’  consecutive  work  only  in  the  engineer’s 
shop  will  be  r>  quired.  The  age  of  intending  candidates 
will  still  remain  twenty-two  years,  as  at  present.  Each 
candidate  will  he  examined  in  the  appointed  sciences,  as 
also  in  smith’s  work,  turning,  filing,  and  fitting,  pattern- 
making and  moulding,  as  already  established,  and  the 
same  marks  will  be  awarded  as  at  present. 


In  1875,  and  the  following  years,  each  holder  of  a 
scholarship  appointed  under  these  new  rules  will  be  re- 
quired to  produce  satisfactory  evidence  at  the  termina- 
tion of  every  year,  that  he  has  made  proper  advances  in 
the  science  and  practice  of  mechanical  engineering,  by 
coming  up  for  an  examination  similar  to  that  which  is 
pres(;ribed  for  the  competition,  both  in  theory  and  prac- 
tice ; and  thus,  although  the  scholarships  may  still  be 
held  for  three  years,  they  may  be  withdrawn  at  the  end 
of  each  year,  if  the  scholar  has  not  male  satisfactory 
progress. 

The  number  of  scholarships  in  the  competition  of 
1874  will  be  reduced  from  ten  to  six.  Each  scholarship 
will  be  of  the  fixed  annual  value  of  £100,  together  with 
an  additional  annual  sum,  determined  by  the  results  of 
the  progress  made  in  the  preceding  j'ear.  Then,  at  the 
end  of  each  year’s  tenure  of  the  scholarship,  the  scholars 
appointed  under  these  new  rules  will,  as  before  stated, 
be  examined  in  theory  and  in  practice  in  the  same 
manner  as  in  the  competition  for  the  scholarships.  On 
the  results  of  this  examination  the  following  payments, 
in  adilition  to  the  £100  before  mentioned,  will  be  made 
among  each  year's  set  or  batch  of  scholars: — To  the 
scholar  who  does  best  in  the  examination,  £100  ; to  the 
second,  £60  ; to  the  third,  £50  ; to  the  fourth,  £40  ; to 
the  fifth,  £30  ; and  to  the  sixth,  £20,  provided  that  each 
scholar  has  made  such  a progress  as  is  satisfactorj^  to  the 
Department  of  Science  and  Art,  which  will  determine 
if  the  sum  named,  or  any  other  sum,  shall  be  awarded. 

At  the  expiration  of  three  years'  tenure  of  the  scholar- 
ships under  these  new  regulations,  a further  sum  of 
£300  will  be  awarded,  in  sums  of  £200  and  £100,  to  the 
two  scholars  of  each  year’s  set  or  batch  who  have  done 
best  during  their  own  scholarship.  And  in  this  way  it 
will  be  possible  for  the  best  of  the  scholars,  at  the  end  of 
his  period  of  tenure  of  the  scholarship,  to  have  obtained 
£800,  and  the  others  in  proportion. 

The  prizes  of  £100  down  to  £20  will  be  awarded 
according  to  the  total  number  of  marks  obtained  by  the 
students  in  practice  and  theory,  in  the  examination  at  the 
end  of  the  year,  and  the  prizes  of  £200  and  £100  will  be 
awarded  by  adding  together  the  marks  obtained  by  the 
students  at  the  end  of  the  three  years. 

The  Whitworth  scholarship  prospectus  will  be  revised 
in  consonance  with  these  regulations. 


THE  ICE  TRADE. 

The  following  details  are  extracted  from  a recent 
article  on  this  subject  which  appeared  in  the  Standard : — 

The  ice  harvest,  as  conducted  in  America  and  on  the 
Norwegian  lakes  and  fjords,  is  an  interesting  operation. 
It  commences  when  the  ice  is  about  a foot  thick,  and  the 
first  step  is  to  plane  off  the  snow,  or  rough  surface  ice, 
with  an  instrument,  drawn  hy  horses,  called  the  ice-plane. 
W hen  the  required  superficies  is  cleared,  the  ice-ploughs, 
which  are  like  saws  with  plough -handles  to  them,  and 
drawn  by  horses,  set  to  work.  Their  business  is  to  mark 
out  the  ice-field  into  squares  of  from  two  to  three  feet, 
like  a chess-board,  penetrating  the  surface  from  one  to 
three  inches  The  blocks  of  ice,  weighing  from  two  to 
three  hundred  weight,  are  then  easily  detached  by  gentle 
taps  on  wedges,  or  by  the  use  of  a kind  of  crow-bar, 
and  floated  through  an  opening  in  the  ice,  or  canaLs,  to 
the  ice  houses,  where  they  are  stored  most  carefully 
with  layers  of  sawdust  between  them,  for  shipment  as 
required.  Vessels  carrying  50n  tons  and  upwards  bring 
them  to  London,  where  they  are  unloaded  at  the  Surrey 
Docks,  or  Limehouse  Basin,  and  thence  conveyed  to  the 
different  ice-stores,  in  barges  on  the  canals,  or  other  means 
of  transport. 

The  quantity  of  ice  used  in  the  metropolitan  district 
annually  has  risen  to  high  dimensions  during  the  last 
few  years.  Perhips  it  would  not  be  an  exaggeration  to 
put  it  at  60,000  tons,  not  including  the  “rough”  ice, 
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collected  from  ponds,  rivers,  and  canals  in  the  neigh- 
bourhood of  London.  Some  of  the  large  merchants  get 
rid  of  more  than  10,000  tons  in  the  year.  The  stores 
are  immense,  one  belonging  to  Mr.  Leftwich,  for  in- 
stance, being  44  feet  across  and  108  feet  deep,  and 
holding  4,000  tons.  Yet  our  metropolitan  consumption 
does  not  equal  that  of  Boston  or  New  York.  It  is  only 
of  late  years,  comparatively  speaking,  that  we  have 
taken  to  ice.  Americans  have  long  looked  on  it  as  a 
necessity,  and  not  merely  as  a luxury.  They  use  it 
almost  as  freely  in  the  winter  as  in  the  summer. 
The  moderate  and,  indeed,  free  use  of  iced  drinks  in  hot 
weather  is  certainl}’’  wholesome,  and,  as  a rule,  there  is 
no  more  danger  in  taking  them  when  the  body  is  very 
hot  than  in  bathing  in  that  state.  It  is  a popular  error 
to  suppose  that  the  shock  in  either  case  is  dangerous. 
It  is  satisfactory  to  find  that  ices  and  iced  drinks  are 
now  within  the  reach  of  the  very  poor,  the  former  being 
obtainable  at  almost  every  street  corner  for  the  modest 
sum  of  a half-penny.  Generally  speaking  they  are 
wholesome,  and  even  at  this  low  figure  it  is  said  a very 
handsome  profit  is  made  out  of  them. 

Independently  of  the  personal  pleasure  derived  from 
the  use  of  ice  as  a luxury,  it  is  a valuable  article  for  a 
variety  of  purposes.  Without  it  we  could  not  have  the 
supply  of  fish  which  now  come  in  such  large  quantities 
from  distant  fishing,  grounds  to  our  markets.  It  is  true 
that  its  application  does,  to  a certain  extent,  deteriorate 
from  the  fiavour  of  fish,  but  it  is  better  to  get  a good 
supply  of  fish  with  the  use  of  ice  than  that  it  should  he 
limited  without  it.  Without  ice  it  would  he  impossible 
to  lay  telegraphic  cables  of  great  length  in  warm  la'i- 
tudes,  for  the  gutta-percha  with  which  they  are  encasi  d 
would  melt.  To  obviate  this,  tanks  containing  ice  are 
placed  in  contiguity  to  the  tanks  containing  the  cables. 
By  the  use  of  ice  brewers  are  enabled  to  sell  their  beer 
cheaper.  In  former  times,  when  ice  was  very  dear, 
brewers  generally  could  only  brew  once  a week,  in  con- 
sequence of  the  time  taken  for  “the  wort”  to  cool.  By 
icing  the  tanks  this  can  now  be  done  in  a few  hours, 
and  brewing  g'oes  on  every  day.  By  the  use  of  ice  the  ova 
of  salmon  and  other  fish,  as  well  as  the  eggs  of  birds, 
can  be  transported  thousands  of  miles ; and  thus  new 
and  useful  forms  of  animal  life  are  diffused  throughout 
the  world.  For  medical  and  surgical  purposes  the  value 
of  ice  is  inestimable.  For  many  affections  of  the  head, 
such  as  sun-strokes,  its  application  is  most  beneficial, 
and  in  numerous  cases  iced  drinks  produce  the  best 
possible  results  ; while,  for  surgical  operations,  the  em- 
ployment of  ice  to  deaden  pain  and  arrest  hsemorrhage 
is  now  considered  indispensable.  Thousands  of  tons  are 
used  annually  in  our  metropolitan  hospitals.  Such  are 
some  of  the  uses  of  ice,  and  we  may,  therefore,  be  grate- 
ful that  such  an  abundant  supply  of  cheap  ice  is  always 
at  hand  for  these  and  other  purposes. 


NOTES  ON  BOOKS. 


Hygiene  Elementaire. — Par  le  Dr.  Ldon  Souheiran. 
{Paris:  Hachette).  1873.  This  little  manual  is  devoted 
to  an  exposition  of  the  elementary  principles  by  which 
health  is  governed.  Chapters  are  devoted  to  “Atmo- 
spheric agents;”  “Soil  and  water;”  “Habitation;” 
including  warming,  ventilation,  &c. ; “ Clothing ;” 

“ Personal  hygiene  ;”  “ Contagious  and  other  diseases ;” 
“Food;”  “Exercise;”  “Sleep;”  “Hygiene  des  sens,” 
dealing  with  the  proper  method  of  keeping  each  sense 
in  due  health  and  activity ; and  “ Mental  and  physical 
occupations.”  The  whole  forms  a compact  but  thorough 
elementary  treatise  on  the  subject. 


The  French  Government  propose  to  appoint  a 

special  commi.ssion  to  inquire  into  the  practicability  of  making 
at  Boulogne  a new  deep-water  harbour,  which  shall  be 
accessible  at  all  hours. 


GENERAL  NOTES. 


Albumen  Extracted  from  Milk. — Schwalbe  has  found 
that  if  oil  of  mustard  be  added  to  cow’s  milk  in  the  propor- 
tion of  one  drop  to  1-1  drams,  the  milk  does  not  coagulate 
even  after  being  kept  for  a considerable  period,  hut  that  the 
caseine  is  transformed  into  albumen.  If  this  discovery,  says 
Zes  Mondes,  is  confirmed,  it  will  be  of  eonsiderable  import- 
ance in  the  printed  fabric  industry. 

Bath  Stone. — The  great  extension  of  the  demand  for 
Bath  stone  during  the  last  few  years  has  led  to  the  apprehen- 
sion that  the  existing  quarries  would  soon  be  exhausted. 

This  apprehension  has  been  dispelled  by  the  discovery  of  a 
large  extent  of  building  stone  in  the  neighbourhood  of  Cors- 
ham,  which  is  now  being  opened  by  Messrs.  Randell  and 
Saunders.  The  quantity  is  sufficient  to  supply  the  existing 
demand  for  half  a cenfury.  It  will  be  connected  by  railway 
with  the  Great  Western  system. — Bristol  Daily  Post. 

The  Book  Trade. — The  Custom-house  returns  for  1872 
show  that  the  export  of  printed  hooks  from  this  country  in 
that  year  reached  81,422  cwt.,  of  the  declared  value  of 
£883.914,  an  inc.rea.se  of  no  less  than  19,212  cwt.  in  quantity, 
and  £164,872  in  value  over  the  preceding  year.  On  the  other 
hand,  the  import  of  book,«i  into  this  country  was  only  14,172 
cwt.,  of  the  value  of  £149,189,  showing  a decrease  of  335 
cwt.  in  quantity,  and  of  £9,240  in  value. 

The  Narrowest  Gauge,  or  Single  Central  Bail,  Hall- 
way — We  {Builder)  understand  a project  will  be 
brought  before  the  British  Association  for  the  Advancement  i 
of  Science  for  engines  and  carriages  to  be  constructed  with  j 
a single  row  of  central  wheels,  ranged  a la  bycicle,  to  travel 
on  a single  line  of  rails.  The  advantages  claimed  for  it  are  1 
economy  in  construction,  easier  motion,  greater  safety,  and 
the  facility  which  it  otfer.s  for  rapidly  extending  railway  ' 
communieation  at  home  and  abroad.  ( 

Ee-huilding  the  Alexandra  Palace. — The  Builder 
understands  that  the  plans  for  reconstructing  the  Alexandra 
Palace  having  been  drawn  up  and  agreed  upon,  the  ruins 
have  now  been  handed  over  to  the  builders,  and  that  the  re- 
building of  the  palace  will  be  commenced  as  soon  as  the 
debris  can  he  cleared  away.  It  is  said  that,  with  the  excep-  i 
tion  of  the  walls  of  the  central  transept,  the  building  will  be 
entirely  reconstructed.  The  new  palace  is  to  be  larger  than 
the  old  building,  being  both  longer  and  broader.  It,  is  to 
have  three  transepts,  one  forming  a concert-hall,  another  a 
theatre,  and  the  third  is,  it  is  stated,  to  he  devoted  to  bazaar 
purposes.  These  will  he  connected  by  corridors,  in  which 
light  goods  will  be  exhibited  for  sale.  In  some  respects  the  | 
new  building  will  resemble  the  Crystal  Palace,  it  having 
been  decided  that  iron  and  glass  shall  be  largely  used  in  the 
oomstruction  of  the  building.  It  is  expected  to  be  completed 
and  ready  for  opening  in  June  next. 

Eeport  of  the  Commissioners  of  Patents. — In  the  year 
1872  there  were  3,970  petitions  presented  for  grants  of  letters 
patent  in  this  country,  and  a stamp  duty  of  £5  was  paid 
upon  each  ; there  were  2,988  notices  given  of  intention  to 
proceed  with  the  application,  and  those  also  bore  a stamp  of 
£5  each  ; there  were  2,773  warrants  signed  for  patents,  also 
with  the  £3  stamp;  2,771  patents  were  actually  sealed,  and 
bore  the  £5  stamp.  In  the  same  year  2,745  specifications 
were  filed,  hearing  the  £5  stamp.  The  progressive  stamp  , 
duty  of  £50  wa.s  paid  upi>n  791  patents,  to  prevent  their 
becoming  void  at  the  end  of  their  third  year ; and  the  further 
duty  of  £100  was  paid  on  193  patents,  to  prevent  their 
b'  Coming  void  at  the  end  of  their  seventh  year,  when  half 
their  term  had  run  out.  About  72  per  cent,  are  allowed  by 
non-payment  to  lapse  at  the  end  of  their  third  year,  and  only 
about  9 per  cent,  are  kept  alive  beyond  the  seventh  year. 

The  fees  on  patents  paid  in  1872  to  the  Attorney- General 
and  his  clerk  amounted  to  £6,030 ; the  Solicitor-General  comes 
under  the  new  rule  for  payment  of  the  law  officers  by  salary 
for  nou-contentious  business.  The  compensations  payable 
from  the  patent  fee  fund  to  the  Scotch  and  Irish  law  (jffloers 
amounted  in  the  year  to  £3,450.  The  whole  income  reached 
£137,840,  and  the  expenditure  left  a surplus  of  £86,611,  paid 
into  the  Treasury. 
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FRIDAY,  SEPTEMBER  12,  1873. 


AU  commvnfiicatiGns  for  the  Society  shovM  he  addressed  to  the  Secretary^ 
John-street^  AdelphU  London^  W.C, 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


GENERAL  EXAMINATIONS,  1874. 

The  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  had  gratis,  on  application 
to  the  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
evenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — 


T 0 E S D A T, 
Apiil  21, 
From  7 1 1 10  p m 

W"  E DN  R8  D AY, 

Ap  il  22, 
From  7 to  10  p m. 

Thursday, 
April  23, 
From  7 to  10  p.m. 

F E I D A T, 
April  24, 
FromTtolOp.m. 

Arilhinetio. 

Theory  of  Music 

Political  Eco- 

Book-keeping. 

Logio. 

Fu.'lisli  History. 

nomy. 

Bnglish  Lan- 

Fioricalture. 

Germ  in. 

French. 

guage. 

Spanish. 

Fruit  and  Vege- 
table Culr.ure. 

Italian. 

Friday,  April  24,  6 to  Y p.m. — Dictation. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  being  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subj  ect  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  aU  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

1.  The  necessity  for  a National  Training  School 
for  promoting  the  art  of  Music  in  this  country  has 
long  been  felt,  and  has  at  various  periods  been 
urged  on  the  attention  of  successive  Governments 
by  the  highest  authorities.  Such  has  been  the 
unanimity  of  all  those  who  are  competent  to  give 
an  opinion  in  this  matter  that  it  is  needless  to 
discuss  the  question  here.  Suffice  it  to  say  that 
the  whole  subj  ect  of  Musical  Education  in  this  and 
foreign  coimtries  was  investigated  and  fully  re- 
ported on  by  a committee  appointed  by  the  Society 
of  Arts  in  I860. 

2.  Although  it  appears  from  the  Reports  of  the 
Science  and  Art  Department  that  the  question  of  a 
State  Training  School  was  at  one  time  under  the 
consideration  of  the  Lords  of  the  Committee  of 
Council  on  Education — Earl  Granville  being  then 
Lord  President — -the  Department  of  Science  and  Art 
up  to  this  time  has  not  taken  any  active  steps 
towards  its  establishment.  It  has  therefore  been 
decided  by  the  Society  of  Arts  to  take  the  initia- 
tive, and  establish  a Training  School  by  voluntary 
effort,  with  the  full  intention  that  it  should,  and 
under  the  confident  hope  that  it  will,  eventually, 
be  transferred  to  the  responsible  management  of 
the  State. 

3.  The  fundamental  principle  and  primary  object 
of  the  School  is  the  cultivation  of  the  highest 
musical  aptitude  in  the  country,  in  whatever  sta- 
tion of  society  it  may  be  found.  In  order  to  carry 
out  this  principle  to  the  fullest  extent,  admission 
to  the  School  will  be  obtained  by  competitive  exa- 
mination alone. 

4.  As  the  gift  of  musical  ability  is  found  in  aU 
grades  of  society,  and  frequently  among  the  classes 
of  very  limited  means,  it  is  evident  that  in  a large 
number  of  cases,  the  student  must  not  only  re- 
ceive gratuitous  instruction,  but  also  be  supported 
during  the  period  of  his  training.  To  provide  for 
this  it  intended  to  establish  about  300  scholarships, 
for  which  the  most  influential  support  has  already 
been  promised,  and  further  support  is  solicited. 

5.  The  proposed  scholarships  will  be  of  two 
kinds,  the  one  to  afford  free  instruction  by  paying 
the  students’  fees,  the  other  to  give  free  instruction 
with  a maintenance  allowance  in  addition.  It  will 
be  open  to  any  county,  town,  public  body,  or  private 
individual  to  establish  one  or  other  of  these  kinds 
of  scholarships  for  competition  under  given  limi- 
tations. Should  there  be  more  accommodation  in 
the  school  than  is  requisite  for  the  instruction  of 
these  scholars,  students  paying  their  own  fees  will 
be  admitted  by  competition  to  fill  the  vacancies, 
care  being  taken  that  they  show  sufficient  aptitude. 

6.  It  is  proposed  that  the  School  should  provide 
in  the  first  instance  for  the  free  instmction  of  about 
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300  scholars.  The  school  fee  without  maintenance, 
it  is  estimated,  will  be  between  £35  and  £40  a year. 
The  maintenance  allowance  for  the  support  of  the 
scholar  wiU  be  in  addition  to  this  fee,  and  in- 
dependent of  the  school. 

7.  The  Council  of  the  Eoyal  Albert  Hall  are  pre- 
pared to  devote  certain  rooms,  including  two 
small  lecture  theatres,  to  the  use  of  the  School  at 
a nominal  rental,  when  proper  arrangements  shall 
have  made  been  made  for  its  conduct.  This 
assistance  is  estimated  to  be  worth  about  £1,000 
a year. 

8.  The  Eoyal  Commissioners  for  the  Exhibition 
of  1851  have  offered  a plot  of  ground  immediately 
adjoining  the  Albert  Hall  for  supplementary 
suites  of  practising  and  lecture-rooms,  and  have 
agreed  to  grant  a lease  of  the  same  to  Mr.  C.  J. 
Freake,  a member  of  the  Council,  who  has  most 
munificently  undertaken,  at  his  own  cost  and  risk, 
to  erect  the  necessary  buildings  thereon.  Indeed, 
the  plans  for  these  buildings  are  in  a forward  state 
of  preparation. 

10.  The  School  is  tmder  a Committee  of  Manage- 
ment, consisting  of  two  members  appointed  by  the 
Eoyal  Commissioners  for  the  Exhibition  of  1851, 
two  members  appointed  by  the  Council  of  the 
Eoyal  Albert-hall,  and  three  members  appointed 
by  the  Council  of  the  Society  of  Arts,  and  the 
Committee  thus  formed  consists  of  H.E.H.  the 
Duke  of  Edinburgh,  H.E.H.  Prince  Christian, 
Admiral  the  Eight  Hon.  Lord  Clarence  Paget, 
K.C.B.,  Major-General  Eardley-Wilmot,  E.A., 
F.E.S.,  Henry  Cole,  Esq.,  C.B.,  Major  Donnelly, 
E.E.,  and  Sir  William  Anderson,  K.C.B. 

All  communications  relative  to  the  establishment 
of  Scholarships,  and  all  inquiries  about  the  Train- 
ing School,  should  be  addressed  to  the  Secretary 
of  the  National  Training  School  for  Music,  Kens- 
ington-gore,  London,  S.W. 

P.  Le  Neve  Poster,  Secretary. 

SIR  JOSEPH  WHITWORTH’S  PRIZES  FOR  THRIFT 
ESSAYS. 

Sir  Joseph  Whitworth  has  oflFered  prizes  of 
the  value  of  one  hundred  pounds,  to  be  awarded 
by  the  Society  of  Arts,  for  the  best  Essays  on 
the  “Advantages  that  would  be  likely  to  arise  if 
railway  companies  and  limited  companies  gene- 
rally were  each  to  establish  a savings-bank  for  the 
working  classes  in  their  employ.”  With  this  offer 
he  has  transmitted  the  following  observations  : — 

1.  Is  not  a good  rate  of  interest,  with  perfect 
security,  more  likely  to  promote  the  habit  of 
saving  than  any  other  plan  that  can  be  devised  ? 

2.  Sir  Joseph  Whitworth  suggests  that  the 
interest  to  be  paid  on  the  deposits  should  be  the 
same  as  the  dividend,  with  a guarantee  that  it 
shall  not  be  less  than  4 per  cent. 


_ 3.  By  paying  the  same  rate  of  interest  as  the 
dividend  earned,  there  is  a bond  of  union  estab- 
lished between  labour  and  capital. 

_ 4.  An  Act  of  Parliament  might  make  the  depo- 
sits of  the  industrial  classes  the  first  charge  on  the 
estate. 

5.  The  proprietor  of  a private  establishment, 
whose  profits  are  not  made  known,  might  under- 
take to  pay,  say  7 or  8 per  cent,  when  the  profits 
reached  that  amount  or  more,  the  proprietor  giving 
an  undertaking  to  pay  not  less  than  4 per  cent. 

6.  In  the  case  of  Agriculture,  each  county  might 
have  its  savings-bank  for  the  savings  of  both  men 
and  women  in  the  said  county,  and  the  interest  to 
be  paid  might  be  6 or  7 per  cent. 

7.  To  do  this  there  might  be  a rate  collected 
along  with  the  poor-rate,  to  be  called  the  interest 
or  industrial  rate. 

8.  As  this  rate  increased,  no  doubt  the  poor-rate 
would  diminish,  and  if  the  habit  of  saving  became 
general  among  the  labouring  classes,  there  would 
probably  be  great  gain  to  the  property-owning 
classes,  considering  the  great  variety  of  ways  in 
which  they  have  now  to  contribute  for  the  support 
of  the  unfortunate  who  now  make  no  provision  for 
themselves. 

9.  In  order  to  realise  what  might  be  the  pro- 
bable saving  to  those  who  encourage  the  savings- 
banks  thus  suggested,  Sir  Joseph  Whitworth  points 
to  the  list  of  charities,  also  institutions,  such  as  in- 
firmaries, hospitals,  union-houses,  prisons,  police, 
&c.,  &c. 

10.  In  any  establi.shment,  if  only  one-third  of 
those  employed  deposited  savings,  they  would 
have  immense  influence  over  the  other  two-thirds 
of  their  fellow- workmen. 

11.  Men  who  spend  all  their  earnings  are  gene- 
rally reckless,  and  become  the  dupes  of  agitators  ; 
but  the  man  who  has  put  by  some  of  his  earnings 
will  be  likely  to  exercise  forethought,  and  w5l 
not  be  led  away  by  others. 

12.  In  South  Wales  is  it  likely  there  would  have 
been  the  late  turn-out,  if  the  different  establish- 
ments had  each  had  such  a savings-bank  as  that 
jiroposed  ? 

13.  In  the  case  of  a man  or  woman  falling  into 
distress  from  causes  beyond  their  control,  what 
better  proof  could  be  given  that  they  were  de- 
serving of  sympathy  and  assistance  from  their 
friends,  than  the  fact  that  they  had  put  by  savings 
at  a time  when  they  were  able  to  do  so  ? The  rule 
of  action  should  be  to  do  as  little  as  possible  for 
those  who  do  as  little  as  possible  for  themselves. 

14.  Some  of  the  points  to  be  considered  by  the 
essayists  will  be  the  amoimt  to  which  the  savings 
shall  be  limited,  and  when  the  depositor  wishes  to 
withdraw  the  whole  or  any  part  of  the  sum  de- 
posited, what  notice  shall  be  given. 

15.  The  co-operative  system  is  no  doubt  effect- 
ing much  good,  but  if  the  system  here  sketched 
out  were  adopted,  the  greatest  good,  in  the  shortest 
time  possible,  might  be  effected. 

To  the  above  observations  Sir  J oseph  Whitworth 
has  added  the  following : — 

I think  it  will  be  admitted  as  desirable  that  one- 
third  of  the  period  of  man’s  existence  should,  if 
possible,  be  spent  free  from  the  necessity  of  labour 
and  toil. 

The  middle  period  of  life  is,  therefore,  the  time 
when  man’s  energies  should  be  put  forth,  and 
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the  greatest  amount  of  work  should  be  done 
that  strict  obedience  to  the  laws  of  health  will 
permit.  The  experience  of  industrious  men  goes  to 
prove  that  the  most  pleasurable  existence  is  insured 
by  following  this  course. 

It  is  therefore  wrong,  in  every  sense,  for  the 
Amalgamated  Engineers  and  other  Trades  Unions 
to  combine  and  endeavour  to  compel  young  and 
middle-aged  men,  in  the  prime  of  life,  to  limit  and 
reduce  their  hours  of  labour  to  the  extent  now  being 
attempted,  and  thus  prevent  them  from  saving  so 
much,  and  laying  it  by  for  that  period  of  life 
when  man’s  energies  begin  to  fail,  when  work 
becomes  irksome,  and  when  rest  is  necessary  in 
order  to  pass  a comfortable  existence.  May  not  the 
case  between  the  industrious  working  man  who 
saves  part  of  his  earnings,  and  the  man  who  is 
reckless  and  will  not  save  part  of  his  earnings,  be 
fairly  stated  thus : — 

That  the  man  who  does  not  save  when  he  is  in 
health  and  strength,  robs  the  man  who  does 
save,  because  the  law  compels  him  to  support 
those  who  have  not  saved,  and  to  bury  them  when 
dead  ? 

The  principal  subj  ects  which  the  essayists  should 
consider  are  the  preceding. 

After  commending  these  observations  of  the 
enlightened  and  liberal  donor  to  the  consideration 
of  the  competing  essayists,  the  Council,  however, 
would  further  call  their  attention  to  the  bability 
to  frauds  of  various  kinds  to  which  such  a system 
may  be  subject,  such  as,  for  instance,  that  of  colour- 
able investments  being  made  by  parties  investing, 
in  their  own  names,  moneys  not  bona  fide  their 
own ; and  would  impress  upon  the  competitors  the 
importance  of  suggesting  the  best  means  of  pre- 
venting such  abuses. 

There  will  be  two  prizes,  £70  for  the  best,  and 
£30  for  the  second  best  essays.  The  judges 
reserve  the  right  of  withholding  the  prizes- 
altogether,  or  awarding  lesser  sums. 

The  following  are  the  conditions  to  be  observed  : 

1.  The  essays  must  be  sent  to  the  House  of  the 
Society  of  Arts,  Adel  phi,  London,  addressed  to 
the  Secretary,  on  or  before  1st  December,  1873. 

2.  They  must  be  delivered  either  in  print  or  in 
manuscript.  If  in  manuscript,  they  should  be 
written  distinctly  on  foolscap  paper,  on  one  side 
of  the  paper  only.  Every  paragraph  must  be 
numbered. 

3.  They  must  be  sent  in  sealed,  with  only  a 
motto  or  cypher ; and  a separate  letter,  also  sealed, 
with  the  motto  or  cypher  marked  outside,  must 
accompany  the  essay,  giving  the  name  and  address 
of  the  writer. 

4.  Brevity  will  be  considered  as  a merit. 

5.  They  may  have  been  published  anonymously 
before  being  sent  in. 

6.  The  Society  is  to  have  the  right  of  publishing 
the  two  prize  essays  in  its  Journal. 

7.  The  award  of  the  judges  will  be  final. 


PROCEEDINGS  OF  THE  SOCIETY- 


CANTOR  LECTURES. 

The  second  lecture  of  the  third  course  of  Cantor 
Lectures  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thudichttm,  Esq.,  M.D.,  on  Monday 
evening,  April  28th,  1873.  The  concluding 
portion  runs  as  follows  : — 

Lecture  II.  {concluded). 

The  Vineyards  or  San  Lucar  db  Barrameda. 

The  situation  and  extent  of  the  vineyards  of  San  Lucar 
is  best  appreciated  by  an  inspection  of  the  map  of  Consul 
Suter.  They  are  mainly  situated  upon  albariza  hills, 
and  are  worked  upon  the  same  principles  as  the  Jerez 
vineyards.  But  at  San  Lucar  all  vineyard  labours 
throughout  the  year  are  performed  a fortnight  earlier 
than  at  Jerez.  The  vintage  is  in  the  beginning  of 
September,  when  the  grapes  are  in  a much  less  ripe  state 
than  that  in  which  a fortnight  later  they  are  harvested 
at  Jerez.  This  is  probably  caused  by  the  proximity  of 
the  sea,  which  in  September  brings  rains  and  winds,  both 
of  which  are  destructive  of  ripe  and  over-ripe  grapes.  The 
vines  are  mostly  “ listanes,”  the  same  as  those  which  at 
Jerez  are  termed  palominos.  Vinification  is  the  same  as 
at  Jerez  ; plastering,  vino  de  color,  dulce,  and  brandy  are 
used  to  make  up  the  semblance  of  sherry.  But  there  is 
a speciality  produced  at  San  Lucar,  which  may  be  termed 
the  parallel  to  the  Jerez  amontillado,  namely,  the  so- 
called  manzanilla  de  San  Lucar.  This  wine  has  a par- 
ticularly nice,  though  thin  flavour,  while  young ; with 
age  it  becomes  very  dry,  and  somewhat  bitter.  It  has 
the  character  of  all  wines  made  from  somewhat  under- 
ripe grapes,  and  becomes  passado  at  less  than  one-third  of 
the  age  of  genuine  sherries.  It  should  always  be  termed 
“manzanilla  de  San  Lucar”  in  full,  to  distinguish  it 
from  the  wines  of  Manzanilla,  an  important  viticultural 
district  not  far  from  Seville.  The  production  and  trade 
of  San  Lucar  are  in  the  hands  of  growers  or  cosecheros, 
holders,  or  almacenistas,  and  extractores,  or  shippers,  as 
at  Jerez.  When  I visited  San  Lucar,  in  October,  1871,  I 
inspected  more  particularly  the  viticultural  pagos  of  El 
Merino  on  the  east  and  La  Malaya  on  the  west  of  the  new 
road  from  Jerez.  In  some  of  the  vineyards  labourers 
were  already  engaged  in  arranging  the  soil  for  the 
winter.  The  vines  were  kept  even  lower  on  the  ground 
than  at  Jerez.  Close  to  San  Lucar,  I observed  orange- 
groves  of  great  beauty,  and,  as  I was  told,  of  great  value. 
In  San  Lucar  I visited  several  bodegas,  among  others 
that  of  an  old  gentleman  who  was  supposed  to  possess 
the  oldest  wine  in  the  place.  I heard  him  relate  that  in 
1804  he  had  in  his  bodega  three  betas  of  vino  de  color, 
which  were,  to  his  knowledge,  at  least  twenty  years 
old.  These  three  betas  had  since  then,  by  simple 
evaporation,  become  concentrated  to  one.  It  was  sold 
in  my  presence  for  ninety  pounds  sterling,  and  the 
purchaser  thought  the  value  of  his  acquisition  at  least 
ten  times  that  sum.  I myself,  however,  looked  upon 
this  wine  as  merely  a pickle  of  sulphate  ot  potash,  cara- 
mel, and  spirit,  from  which  the  soul  of  wine  had  fled 
ages  ago.  In  the  same  old  bodega  in  which  this  relic 
was  kept  I also  observed  some  of  the  underground 
tinajas  of  130  arrobas,  or  six  betas  capacity  each, 
executed  in  brickwork,  which  in  former  ages  used  to 
receive  the  wine.  They  had  evidently  been  disused  for 
generations,  and  now  served  as  the  playground  of  a 
numerous  colony  of  rats. 

In  another  large  bodega  I much  admired  some  fine 
Manzanilla  de  San  Lucar,  ten  years  old,  price  in  loco  300 
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pesos,  equal  to  £45  per  bota.  I tasted  wine  of  1870, 
worth,  at  the  time  of  my  from  forty  to  fifty  pesos, 

which  in  1873  would  probably  sell  at  140  pesos,  or  £21, 
per  hutt.  On  the  whole  I came  to  the  conclusion 
that  the  San  Lucar  wines  on  an  average  command  less 
than  half  the  average  price  of  Jerez  wines.  The  wines 
in  the  bodegas  were  not  highly  hrandied,  but  they  do 
not  come  to  England  in  that  state.  They  are  always 
suffocated  in  spirit  before  shipment. 

The  Algaida  and  its  Indigenous  Vines. 

The  Algaida  is  a forest  of  about  9,000  aranzadas 
in  extent,  on  the  south  hank  of  the  Guadalquivir, 
to  the  east  of  San  Lucar.  It  is  reached  by  a lung  journey 
along  the  sandy  and  marshy  hanks  of  ihe  liver,  through 
fields  anil  forests,  and  over  uncultivated  plains  of  vast  ex- 
tent. Itis  surrounded  by  swamps  (marismas)  and  during 
the  rainy  season  is  itself  inundated  to  a great  i xtent. 
The  soil  con.-ists  partly  of  clay,  parti}'  of  sand,  and  in 
many  parts  it  contains  deserts  of  pure  sand.  It  is 
planted  mainly  with  the  sea-pine  ( Pi'ags  maritimn)^  but 
contains  also  groups  of  the  silvery  elm,  and  large  tracts 
are  covered  with  shrubs  of  lentiscus.  Almost  its  entire 
border,  and  many  large  and  ,«mall  open  spares  in  its  in- 
terior, are  lined  with  the  wild  \ines,  first  desriibed  liy 
Clemente,  which  were  the  piincipal  object  of  my  ex- 
cursion to  the  spot. 

I was  accompanied  by  some  frimds,  and  we  engaged 
two  foresters  to  guide  and  guard  us,  all  being  well  armed. 
There  are  no  roads  whatever,  and  paths,  beaten  by  the 
herds  of  goats  of  the  distant  villages,  exist  only 
round  the  circumference  and  in  the  shrubby  parts.  In 
walking  along  I soon  perci  ived  some  wild  vines  cover- 
ing an  (deander  burh ; further  on,  w ild  fig-hushes  and 
trees  in  nun  hers.  Then  moie  vines,  much  pulled  about 
by  men  and  beasts.  When,  after  a long  walk,  I arrived 
in  a pat  t where  white  silver-elms  form  a large  continuous 
group,  I found  vines  covering  the  whole  of  large  fir-tiees ; 
there  were  at  the  same  time  brambles  and  sarsaparilla  in 
blossom,  creeping  up  shrubs  and  trees.  From  a formid- 
able rampart  of  brambles,  covered  with  vines,  one  of  my 
companions  fetched  some  vine  branches  upon  which  were 
(on  October  13th)  eight  bunches  of  blossoms.  By  this 
means  I was  enabled  immediately  to  determine  and 
to  demonstrate  to  all  present,  that  these  garanonas,  as 
the  iSp  idards  term  the  wild  vine.s,  are  really  imliginous 
wild  plants,  and  not  stray  children  of  vineyards  ; for  all 
the  flow  ers  had  the  stamina  > ecurvaia,  which  we  know  to 
be  the  chaiacteiistic  of  the  female  ty  pe  of  the  dioecic 
wild  vine,  and  no  erect  stamina;  and  the  recurvation 
wa.s  so  strong  and  typical  that  I observed  several  stamina 
which  had  grasped  the  little  cap  oidinarily  pushed 
off  the  bud,  anil  kept  it  closely  pressed  to  the  flower-stem. 
As  often  as  I bent  it  back  so  as  to  cover  the  umlidcus 
the  stamen  returned  again  with  the  cap,  and  showed 
its  nature. 

Such  flowers  are  represented  in  fig.  3,  p.  6,  of  Thudi- 
chum  and  Dupie's  “Tieatise  on  Wine,”  &c.,  and  the 
account  there  given  of  the  indigenous  vines  of  Euro- 
pean countries  is  confirmed  in  all  essential  partictilars  by 
the  foregoing  obseivation  in  the  Algaida.  S me  vine- 
leaves  were  red,  indicating  black  grapes.  The  shep- 
herds and  goats  had  not  left  a single  berry  on  this  side 
of  the  forest.  We  were  infoimed  Vy  the  foresters  that 
the  shepherds  not  only  eat  these  wild  grapes,  but  make 
wine  trom  them.  Alter  a long  struggle  through  miles 
of  forest,  brushwood,  and  brambles,  through  sand  and 
difficulties  of  every  kind,  I at  last  came  to  the  place 
described  by  Cbmente: — ” In  this  place  the  vines  form 
impenetrable  thickets,  magnificent  banquetting  halls, 
most  graceful  pavilions,  grottoes,  places,  covered  walks, 
winding  footpaths,  crossed  walks,  ]ab\ritiihs,  walls, 
arches,  pillars,  and  a thousand  other  original  and  inde- 
scribable caprices.”  This  des"ri|:tion,  which  dates  from 
the  year  1803,  is  litei  ally  tiue  in  the  present  day.  From 
a large  tree  I took  a vine  branch  50  feet  in  length.  Many 
other  canes  of  the  same  size  were  hanging  down,  and 


forming  a perfect  screen,  in  the  shade  of  which  I rested 
for  some  time  to  admire  the  phenomenon. 

We  then  passed  miles  upon  miles  of  vines ; at  last  we 
struck  across  the  sandy  interior  of  the  side  of  the  forest 
on  which  fiows  the  Guadalquivir.  A march  of  two  hours 
through  loose  sand  brought  me  to  a part  where  all  the 
forms  of  wild  vines  were  found,  round  a swamp,  in  their 
most  intense  concentration.  A wild  fig-tree  was  covered 
with  a wild  vine  full  of  grapes.  They  were  small  and 
black,  acidulous,  but  good  to  eat.  The  vine  was  much 
affected  by  the  oidium.  The  swamp  gave  me  a good 
idea  of  the  circumstances  under  which  the  fossil  vines 
described  in  our  Treatise,  pp.  14-15,  were  living.  At 
Siilzhausen,  the  fossil  vine  leaves  are  found  together  with 
the  leaves  of  a fig-tree.  The  vines  are  growing  in  such 
masses  in  this  forest,  that  the  foresters  estimated 
the  quantity  of  wine  which  could  be  made,  if  all  the  grapes 
could  be  collected,  at  a hundred  betas.  It  is  probable 
that  these  garafionas  have,  by  cultivation,  yielded  the 
black  palomino,  also  called  tempranillo  of  the  south, 
identical  with  the  graciano  of  the  Ebro  valley.  The 
doctrine  which  I advocated  before  this  Society  some  years 
ago,  in  a paper  printed  in  vol.  18,  p.  109  of  the  Journal, 
namely,  that  the  peculiar  wines  of  the  great  viticultural 
districts  of  Europe  were  derived  from  wild  vines  in- 
digenous to  these  districts,  and  not  imported  into  them 
by  the  agency  of  man,  has  thus  obtained  an  important 
confirmation. 

The  Vineyards  oe  Eota. — Tintilla  de  Eota. 

The  soil  of  the  Eota  district  is  almost  pure  sand.  All 
the  celebrated  Eota  vegetables  and  fruit,  as  well  as  the 
tintilla,  are  indeed  grown  upon  sand  thrown  upon  the 
shore  by  the  sea.  The  parcels  of  land  are  all  surrounded 
by  sand-walls,  and  these  latter  are  fixed  by  stockades  of 
reeds,  the  well-known  canas.  The  parcels  are  mostly 
small,  or,  if  large,  are  frequently  subdivided  by  such 
reed-palings,  to  break  the  force  of  the  wind  and  keep 
the  sand  in  its  place.  The  wines  in  the  bodegas  of  Eota 
I found  to  be  of  three  very  different  qualities.  The 
first  quality,  the  principal  product  of  the  vineyards  of 
Eota,  is  the  tintilla.  This  is  not  wine  in  the  ordinary 
significance  of  the  term,  hut  more  of  a syrup,  made 
from  jiassulated  grapes  or  raisins  by  a peculiar  process. 
The  black  grapes  of  the  tintilla  vine  are  dried  in  the 
sun,  taken  off  the  stalks,  and  put  into  upright  barrels 
open  at  the  upper  end.  Must,  which  has  been  evaporated 
to  the  consistence  of  a fluid  syrup,  arrope,  is  now  put 
over  the  raisins,  and  the  mixture  is  allowed  to  stand  and 
macerate,  the  tops  of  the  casks  being  covered  with  mats. 
The  raisins  now  become  disintegrated,  until  the  mass  is 
like  a jam.  More  arrope  is  added  from  time  to  time  ; in 
January  the  mass  is  trodden  on  the  lagar  and  pressed. 
The  resulting  thick,  dark,  reddish  brown  liquid  is  the 
tintilla.  No  spirit,  as  1 was  informed,  is  added  to 
it  at  any  time,  and  therefore  the  finished  tintilla, 
which  is  said  not  to  ferment,  ought  not  to  contain 
any  alcohol.  But  on  tasting  the  product  of  1870, 
in  one  of  the  bodegas,  I found  it  to  be  in  a 
slightly  effervescent  state,  producing  the  well-known 
prirkly  sensation  on  the  sides  of  the  tongue.  And  on 
subjecting  a quantity  of  old  solera  tintilla  to  distillation 
I obtained  5'89  per  cent,  by  weight  of  alcohol,  or  12'87 
per  cent,  of  proof  spirit.  Another  specimen  of  tintilla 
from  another  bodega  contained  5 ‘6  per  cent,  by  weight 
of  alcohol,  equal  to  12  per  cent,  of  proof  spirit.  Itis 
therefore  certain  that  the  tintilla  of  Eota  contains 
alcohol,  and  that  this  is  probably  the  product  of  a 
very  slow  fermentation.  From  the  mode  in  which 
the  arrope-drenched  raisins  are  kept  in  the  bodegas,  it 
appeared  possible  that  the  product  might  contain  much 
acetic  acid.  On  subjecting  a quantity  to  distillation 
with  oxalic  acid  it  yielded,  however,  only  0-228  per  cent., 
another  specimen  0-2  per  cent.  Distilled  with  some 
caustic  potash  the  tintilla  yielded  an  alkaline  distillate, 
containing  ammonia  and  compound  ammonias,  easily 
recognised  by  the  peculiar  and  disagreeable  smell.  Th& 
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existence  of  these  ammonias  is  accounted  for  by  the  long 
maceration  which  the  albuminous  matters  of  the  raisins 
undergo  in  the  casks  while  moistened  with  arrope. 
Although  the  tintilla  is  made  from  black  grapes,  it  does 
not  contain  the  red  or  blue  colouring  matter  of  their 
husks,  for  this  would  require  much  alcohol  and  acid 
for  extraction,  as  the  alcohol  is  not  added  and  is  not 
produced  until  after  the  juice  is  separated  from 
the  husks;  the  colouring  matter  remains  behind. 
The  great  amount  of  sweetness  and  the  flavour  of  dried 
grapes,  together  with  the  mass  of  extractives  and  the 
little  alcohol  in  juxtaposition  to  the  free  acidity,  make 
the  tintilla  an  article  of  the  class  of  agreeable,  drinkable 
sweets.  A beta  full  of  the  best  quality  costs  at  Eota  about 
£40,  but  the  current  price  of  the  great  bulk  of  the  pro- 
duce is  about  £20  to  £24  per  bota. 

The  second  product  of  importance  of  Kota  is  vino  de 
color.  The  tinto  grapes  are  plastered,  pressed,  and  the 
white  must  is  allowed  to  ferment.  Another  quantity  of 
the  same  white  must  is  evaporated  to  the  consistence  of  a 
syrup,  and  is  added  to  the  fermenting  natural  must,  and 
the  mixture  completes  its  fermentation.  Then  spirit  is 
added  in  larger  or  smaller  quantities.  This  vino  de  color 
has  a horrible  taste,  and  is,  in  fact,  undrinkable.  Its 
principal,  perhaps  only  use,  is  for  mixing  with  pale 
country  wines,  to  give  them  the  external  falsified  resem- 
blance to  the  similarly  prepared  brown,  pale,  and  golden 
sherries. 

The  third  quality  of  Eota  product,  and  the  one  which 
approaches  nearest  to  wine,  is  the  tinto,  or  tent  of  Eng- 
lish authors.  It  is  made  by  fermenting  the  juice  with  the 
husks,  and  thus  becomes  a truly  red  wine.  I have  tasted 
tinto  thoroughly  fermented,  dry,  free  from  sugar  and 
adventitious  spirit,  which  was  really  delicious,  and  showed 
what  tinto  might  be  if  properly  prepared  and  left  alone. 
But  such  is  not  to  he,  for  it  is  not  to  the  taste  of  the  wine 
merchants,  who  want  Kota  tent  with  burning  spirit  and 
lots  of  sweet.  This  treatment  completely  ruins  the  peculiar 
finefiavour  of  this  wine.  The  tinto  grape  of  Eota  therefore 
fares  like  the  same  grape  of  Tarragona.  It  is  misused 
for  the  production  of  the  vilest  imitation  of  port  wine 
that  could  be  imagined,  and  sol  to  the  British  public  as 
“ Spanish  port  ” at  prices  which  are  several  hundred  per 
cent,  higher  than  the  original  cost.  The  unhappy  in- 
mates of  hospitals  and  other  charitable  institutions  are 
its  piincipal  consumers.  The  prices  of  this  wine  at  Eota 
vary  between  £4  and  £9  per  butt.  As  Catalonia  can 
undersell  Eota  in  this  particular  article,  the  manufacture 
at  Eot  t is  likely  to  come  to  an  end. 

As  one  of  the  piincipal  objects  of  these  lectures  is  to 
bring  before  the  Society  of  Arts  new  knowledge  not 
hitherto  recorded,  I shall  not  enter  upon  any  long 
description  of  those  other  vineyards  of  Spain  on  which  I 
havenothingnewto  communicate.  A short  and  systematic 
account  of  them  can  be  read  in  Thudichum  and  Dupre’s 
Treatise,  p.  653  to  658.  The  wines  of  Catalonia,  Aragon 
and  Valencia,  white  as  well  as  red,  are  almost  all  plas- 
tered, and  several  Spanish  oenologists  have  strongly 
protested  against  this  practice,  which  they  term  an  adul- 
teration and  a fraud.  Some  wines  are  unintentionally 
plastered  by  being  kept  in  underground  cisterns  of 
■masonry,  of  which  the  binding  and  lining  material  is 
plaster  of  Paris.  I think  it  likely  that  the  practice  was 
discovered  in  this  manner.  In  the  Ebro  valley,  however, 
much  wine  is  made  in  the  purest  possible  manner,  and 
it  is  not  unlikely  that  we  may  be  supplied  hereafter 
with  exquisite  wine  of  moderate  price  from  the  part 
callei  the  Eioja. 

On  the  whole,  then,  we  find  that  the  wines  of  Spain 
are  by  nature  generally  excellent,  but  are  easily  and 
quickly  spoiled  in  part  by  unskilful  and  unscientific 
treatment.  They  are  subject  to  many  so-called  diseases 
which  destroy  their  value,  and  to  counteract  these  or 
their  result  the  producers  use  plaster,  sulphurous  acid, 
boiled  plastered  must,  brandy,  and  sweet  must  preserved 
in  alcohol.  These  admixtures  are,  however,  more  or 
less  objectionable,  because  unwholesome  to  the  consumer. 


It  ought  therefore  to  he  the  object  of  oenologists  in  the 
future  to  prepare — sherry  in  particular — and  other  wines, 
so  as  to  exclude  these  admixtures.  In  that  case  the  wine  8 
of  Jerez  would  probably  assume  and  hold  the  first  place 
amongst  all  wines  of  the  world. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
prhlish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactares,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  without  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  publication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  be  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  expressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  report  is  the  thirteenth  that  has 
been  issued.  The  remainder  will  appear  as  soon 
as  they  are  complete. 

AUSTRALIAN  PROVISIONS. 

By  J.  D.  Copeman  (Yeata,  Acocks,  and  Copeman). 

The  rapid  rise  of  the  Australian  Colonies  may 
be  said  at  the  outset  to  have  been  due  to  the 
gold  discoveries.  The  useful  functions  which 
these  colonies  performed  in  furnishing  an  in- 
crease to  the  metallic  currency  of  the  world, 
just  at  the  period  when  Great  Britain  started 
upon  a new  career  of  free  trade,  under  the 
teaching  of  Messrs.  Cobden  and  Bright,  and 
through  the  instrumentality  of  ^ir  Robert  Peel, 
mark  an  era  in  the  commercial  history  of  recent 
times.  ’The  great  representative  pyramid  of 
gold  at  the  Exhibition  of  1851  is  still  present  in 
the  minds  of  Englishmen.  Many  of  our  notions 
with  regard  to  Australia  have  in  this  manner 
been  moulded  and  perpetuated  even  to  the 
present  day.  The  time  has,  however,  arrived 
when  we  can  regard  the  new  phase  upon  which 
these  colonies  have  apparently  entered.  The 
International  Exhibition  furnishes  an  opportunity 
which  might  not  otherwise  have  arisen  for 
remarking  the  progress  that  commerce  and 
agriculture  have  of  late  years  been  making. 
The  constant  demand  for  all  descriptions  of 
food  for  the  population  of  our  own  island,  where 
the  people  are  so  largely  engaged  in  industrial 
pursuits,  the  mining  operations,  the  spinning  of 
yarns  and  the  weaving  of  textile  fabrics,  and  the 
extraordinary  high  prices  to  which  the  necessaries 
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of  life  have  risen  in  consequence,  have  led  to 
experiments,  hitherto  successful,  for  the  intro- 
duction of  tinned  and  preserved  meats.  These 
matters  have  been  dealt  with  in  a former  report, 
and  attention  will  now  be  more  especially  directed 
to  the  other  productions  of  Australia. 

It  may  be  observed  that  the  British  market  is 
at  all  times  open  and  ready  to  receive  the  pro- 
ducts of  any  and  every  part  of  the  globe, 
however  remote,  either  for  home  consumption  or 
for  transhipment ; that  the  British  trader  is 
always  willing,  and  even  desirous,  if  only  from 
self-interested  motives,  to  advise,  assist,  and 
further  the  preparation  of  articles  that  can  by 
any  means  be  brought  to  enter  into  his  transac- 
tions. It  may  also  be  said  with  equal  truth 
that,  possessing  as  he  does  the  command  over 
an  almost  unlimited  area,  and  being  at  the  same 
time  called  upon  to  cater  for  a somewhat  cen- 
sorious constituency,  he  is  obliged  to  be  critical 
and  exacting  about  the  minutest  particulars,  and 
what  does  not  perhaps  strike  the  producer  as 
important  becomes  with  him  a matter  of 
necessity.  The  upper  and  middle  classes  of 
England  have  always  been  consumers  of  first-class 
qualities  of  produce,  hut  the  artisans  have  now 
entered  the  field  with  apparently  equal  tastes 
and  determination.  Although  the  market  has 
been  vastly  extended  by  this  means,  the 
difficulty  of  furnishing  what  is  required  has  been 
increased  to  a degree  hitherto  unknown.  These 
remarks  apply  more  especially  to  London  and 
the  manufacturing  districts,  where  only  the 
highest  prices  can  he  obtained,  and  where  we 
presume  our  colonial  friends  desire  to  acquire  a 
permanent  and  profitable  footing.  We  have 
seen  how  America  has  persevered  in  a course  of 
agricultural  industry,  until  from  small  beginnings 
and,  at  the  outset,  apparently  hopeless  attempts, 
she  has  come  to  occupy  a position  of  importance 
that  cannot  be  gainsaid  or  disregarded.  I 
may  cite,  for  instance,  that  at  the  time  I 
write,  cheese  to  the  extent  of  d0,000  hundred- 
weights has  been  received  during  one  week, 
and  this  an  article  which  twenty  years  ago  was 
only  saleable  to  meet  the  necessities  of  the 
lowest  classes.  I mention  these  matters  for 
the  encouragement  of  our  Austi-alian  friends 
who  have  favoured  our  International  Exhibition 
with  their  valuable  and  instructive  collection  of 
products.  And  having  thus  prefaced  this  sub- 
ject with  opinions  upon  general  questions, 
I proceed  to  observe  the  particulars  presented 
to  notice  by  Mr.  Levey,  the  secretary  to 
the  Victorian  Commission.  I ought  to  men- 
tion that,  owing  to  the  extreme  heat  which  had 
prevailed,  many  of  the  samples  had  been 
withdrawn,  and  my  attention  was  confined  to 
the  following  : — 

No.  174  (two  sides  of  bacon),  J.  Foord, 
Ballarat. — This  specimen  is  fairly  proportioned 


with  regard  to  fat  and  lean,  and  more  valuable 
than  if  fatter.  It  is  well-cured,  from  a well-fed 
hog  ; too  salt,  however,  for  the  London  market, 
but  saleable  at  the  present  time  at  50s.  per  cwt. 
The  Australian  curers  and  exporters  for  this 
market  have  to  guard  against  three  things  ; — 
First,  the  extreme  heat  of  the  tropics  ; secondly, 
against  a cost  of  more  than  44s.  to  cover  freight 
and  insurance  ; thirdly,  against  its  arrival  in  this 
country  between  August  and  March,  because 
from  September  to  February  the  markets  are 
fully  supplied  both  from  England  and  Ireland. 

No.  176  (two  sides  of  bacon),  Samuel  Hender- 
son, Melbourne. — The  feeding  is  superior  to  the 
American  in  every  respect — the  fat  solid,  the 
colour  good;  the  bacon  is weU-cured,  and  streaky; 
and  if  brought  over  in  quantity,  equal  in  condi- 
tion to  this  sample,  it  would  realise  at  the  present 
time  44s.  per  cwt.  The  markets  are  now  at  a 
fair  average  price,  but,  during  scarce  seasons  for 
home  produce  this  description  of  bacon  would 
realise  50s.  to  56s.  per  112  lbs.,  and  occasionally 
even  more. 

No.  173  (two  hams),  J.  Foord,  Ballarat. — This 
is  well-cut,  from  a w’ell-fed  hog,  but  too  salt  for 
the  best  markets.  It  has,  I think,  been 
salted  more  than  necessary,  and  if  slightly  milder 
it  would  make  the  passage  and  arrive  in  equal 
condition.  The  smaller  sizes  are  always  more 
valuable  in  proportion. 

Mess  pork,  Watson  and  Patterson,  Melbourne. 
— Shipowners  will  find  this  equal,  if  not  superior, 
to  American,  but  not  equal  to  Irish  or  Hamburg 
meat ; but  a little  extra  attention  would  bring  it 
up  to  their  standard.  At  present  prices  this  it 
worth  80s.  per  barrel  of  204  lbs. 

Cheese. — The  samples  show  that  great  im- 
provements are  needed  both  in  colouring  and  in 
the  mode  oi pressing.  The  specimens  are  all  ill- 
flavoured,  which  may,  however,  in  great  measure, 
arise  from  the  extreme  heat  through  which  they 
have  passed,  both  in  their  passage  and  during 
their  exposure  in  the  building.  This  shows  also 
the  absolute  necessity  for  having  the  cheese 
extra  pressed  for  export.  The  mode  of  entirely 
covering  the  cheese  with  a cloth  is  very  pre- 
judicial to  the  flavour ; it  is  quite  sufficient  to 
cover  the  peel  about  two  inches  round  the  top 
and  bottom.  Had  these  cheeses  been  in 
sound  condition,  their  present  market  value 
would  be  54s.  per  cwt.  By  way  of  en- 
couragement to  the  Australian  cheese  makers, 
we  would  observe  that  fifteen  years  ago  similar 
qualities  were  imported  from  the  United  States; 
now  American  cheeses  fetch  prices  varying  from 
60s.  to  74s.,  according  to  season,  and  they  are 
taking  the  place  of  English  cheeses  that  fall 
below  the  quality  of  the  fancy  dairies. 

No.  177,  keg  of  salt  butter,  exhibited  by 
Jeffry  Samuel,  Yan  Yean. — This  was  originally 
fine  butter,  well-made,  and  good  in  colour.  The 
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flavour  has  become  tallowy  throughout;  the 
outside  has  lost  its  proper  colour,  and  presents 
the  appearance  of  tallow.  The  value  at  the 
present  time  is  56s.  per  cwt.  The  stocks  of  old, 
■butter  having  been  nearly  cleared  out  last  year, 
butter  of  this  class  is  now  above  its  average 
value.  Many  experiments  have  been  already  j 
tried  by  exporters  to  secure  the  butters  from  the 
melting  effects  of  the  tropics — all  have  proved  | 
failures,  the  packages  generally  used  being  old 
porter  kilderkins  ; but  we  are  bound  to  believe 
that,  inasmuch  as  butter  was  formerly  exported  j 
from  Cork,  and  arrived  in  Australia  in  good  con-  j 
diticn,  the  same  may  be  done  vice  versa.  V\'e 
recommend  the  maker  to  prepare  for  this  market 
from  the  time  it  leaves  the  churn  solid  butter 
thoroughly  cured  by  a sufficient  admixture  of 
salt,  say  Gibs,  of  salt  to  GUlbs.  of  butter.  The* 
difference  between  its  arriving  in  the  state  of  the 
inspected  tub  and  fit  to  compete  with  good 
ordinary  salt  butter  would  be  4Us.  per  cwt. ; this 
tallows  a wide  margin  for  going  to  some  consider- 
table  expense  with  the  package.  The  casks  con- 
taining the  farinaceous  articles  at  the  Exhibition, 
made  of  silver  wattle  wood,  indicate  that  a pack- 
age might  be  prepared  which  would  meet  the 
necessities  of  the  case.  This  should  be  of  well- 
seasoned  wood,  not  liable  to  shrink,  and  as  nearly 
air-tight  as  possible.  It  would  be  desirable  also 
to  secure  a fast  vessel  for  the  transit,  and  a cool 
place  on  board  for  stowage. 

'I'he  making  of  butter  has  been  most  suc- 
cessfully carried  on  in  Holland,  Ireland,  and 
France,  and  it  would  be  well  if  the  Australian 
farmers  and  squatters  would  adapt  the  circum- 
stances of  their  case  to  the  examples  to  be  found 
in  each  of  these  countries.  In  Holland  and 
Ireland  there  are  regular  dairy  farmers,  who 
make  this  calling  their  sole  occupation,  and  who 
have  a large  mtmber  of  cows,  with  cow-houses 
and  all  other  appliances.  In  France,  owing  to  the 
sub-division  of  property,  the  farmers  are  pro- 
ducers of  smaller  quantities,  not  sufficient  in 
themselves  for  export,  but  these  smaller  quanti- 
ties are  collected  by  the  merchants,  who  attend 
the  country  markets  for  that  purpose,  and  who 
carry  on,  upon  their  own  premises,  a regular 
sorting,  mixing,  and  packing  of  the  butters  so 
collected.  Any  Victorian  whilst  upon  a visit  to 
this  part  of  the  w'orld,  would  find  a trip  to  Cork 
a remunerative  one  for  gaining  an  insight  into 
the  method  of  packing  there  adopted. 

Amongst  the  other  articles  scattered  through- 
out the  Victorian  and  New  South  Wales 
Court,  I may  mention  that  the  trophy 
case  of  biscuits,  exhibited  by  Messrs.  Guest 
and  Co.,  contained  a great  variety  of  biscuits, 
all,  so  far  as  i can  judge,  excellent  in 
quality,  and  quite  equal  to  any  of  British 
manufacture.  The  vinegar  exhibited  by  Messrs. 
Gutheil,  Butner,  and  Co.,  Standard  Vinegar 


Works,  Prahan,  seemed  upon  trial  of  the  very 
best  quality;  in  fact,  1 scarcely  ever  remember 
having  tasted  any  superior.  The  sugar  from 
New  South  Wales  reminded  me  of  the  old 
Jamaica  sugar  of  former  days,  now  to  a certain 
extent  sujierseded  by  the  more  questionable 
light-coloured  sugar  and  extraction  from  beet- 
root. The  Tomato  Sauce,  exhibited  by  E.  Zorn, 
t'akleigh,  is  excellent,  and  can  be  produced  in 
large  quantities,  as  an  article  of  export.  I'he 
samjdes  of  glue  exhibited  by  F.  Walker, 
Preston,  near  Melbourne  ; and  the  candles, 
tallow,  and  soap,  by  T.  Kelsall,  Ballarat,  point 
to  the  use  of  animal  refuse  in  a country  where 
such  raw  produce  must  be  exceedingly  cheap. 
'I  he  cigars  exhibited  by  Messrs.  V\  hite,  of 
Melbourne,  appe  r upon  trial  equal  to  the  ordi- 
nary home-made  British  cigar. 

Hops.  — The  sample  shown  has  neither  the 
strength  nor  the  flavour  of  Sussex  hops,  to  say 
nothing  of  Kent,  and,  although  better  than 
samples  I have  seen  in  the  market,  still  the 
value  is  below  those  produced  in  the  most 
inferior  districts  in  Belgium. 

370.  Tong  and  Hurst,  Western  Market, 
Melbourne. — Samples  of  assorted  Victorian 
jams,  viz.  Raspberry,  black  currant,  red 
currant,  gooseberry,  damson,  strawberry,  apricot, 
cherry  and  gooseberry,  and  plum. 

'I'liere  seems  to  be  an  opening  for  the  preser- 
vati  'ii  of  fruit,  as  the  variety,  both  from  South 
Australia  and  Victoria,  is  good.  The  large  tins 
of  the  ' outli  Australian  tarn  Company  (Limited) 
appear  to  have  attained  the  desired  perfection, 
and  are  thoroughly  excellent  and  recommend- 
ahle.  With  regard  to  the  Victorian  preserves, 
the  apricots  do  not  possess  sufficient  of  the 
natural  flavour  of  the  fruit.  This  is  attributable 
to  the  use  of  a syrupy  sugar  whereas  a refined 
sugar,  provided  all  other  operations  were  correct, 
would,  in  my  opinion,  rectify  this  defect,  which 
obtains  generally  throughout  the  other  varieties. 
As  fancy  articles,  bought  generally  by  ladies,  and 
often  allowed  to  stand  open  upon  the  table  for 
breakfast  and  dessert,  t would  suggest  an  im- 
provement in  the  colour  and  designs  of  the  labels. 
In  this  matter  I cannot  do  better  than  point 
to  the  highly-finished  boxes  of  preserves  im- 
ported from  Portugal  and  France,  which  serve 
as  ornaments  to  the  windows  of  the  Italian  shops 
in  Piccadilly,  Bond-street,  and  other  thorough- 
fares of  the  West  End  of  London.  This  may 
appear  a matter  of  small  iiiiportance  where  the 
quality  is  really  good,  but  in  such  articles  the 
exterior  often  attracts  the  eye  of  the  purchaser. 
The  preserves  of  themselves  are  thoroughly  good, 
honest,  and  wholesome,  and  this  seems  the  cha- 
racteristic of  all  the  productions  that  came  under 
notice.  This  exliibition  as  a whole  in  fact  im- 
presses me  strongly  with  the  feeling  that  Australia 
is  preparing  herself  for  a profitable  business,  for 
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the  management  of  which  experienced  and  skilled 
hands  will  he  found  necessary,  and  the  remarks 
made  have  been  with  the  wish  to  instruct,  so  far 
as  possible  ; but  success  will  only  be  achieved 
after  many  experiments,  and  probably  many 
failures. 

P.S. — Since  writing  the  above,  attention 
has  been  especially  directed  by  Mr.  Levey  to 
some  very  important  experiments  in  meat  pre- 
serving which  have  recently  been  made  in 
Melbourne.  It  appears  that  amongst  the  new 
discoveries  published  at  the  Exhibition  held 
there  in  the  latter  end  of  the  past  year,  was  one 
made  by  Mr.  James  Harrison,  a gentleman  who 
has  had  considerable  experience  in  refrigeration, 
and  who  is  the  inventor  of  an  ice-making 
machine,  largely  used  both  in  Australia  and 
South  America.  The  terms  in  which  he 
described  his  process  were  as  follows  : — “ Fresh 
meat,  frozen  and  packed  as  if  for  a voyage,  so 
that  the  refrigeratory  process  may  be  continued 
for  any  required  period.”  By  this  process,  the 
inventor  states  that  the  hold  of  a ship  can  be 
filled  with  the  carcases  of  sheep  and  cattle, 
which  are  frozen  in  the  act  of  being  stowed. 
The  expense  of  freezing  500  tons  before  starting 
w'ill  be  £100,  and  of  keeping  the  cargo  in  a 
frozen  state  during  the  voyage  of  three  months, 
£75,  or  7s.  a ton  in  all.  At  the  commencement 
of  the  Exhibition,  Mr.  Harrison  packed  his  meat 
in  a preserving  house,  erected  in  a rough  hut  i 
substantial  way,  of  common  deal  hoards,  in  the 
very  hottest  portion  of  an  unlined  zinc  building,  ' 
and  in  the  middle  of  the  hottest  season  in 
Australia.  At  the  end  of  25  days,  the  place  ' 
was  opened,  in  the  presence  of  the  Rev.  Dr.  . 
Bleasdale,  and  the  half  of  a large  sheep  and  piece  1 
of  beef  taken  out.  Upon  examination  the  meat  > 
w^as  found  to  be  perfectly  sweet,  and  remained 
in  that  state  after  the  ice  was  taken  away,  and  i 
during  lengthened  exposure  to  the  air.  The  1 
Commissioners  that  watched  the  experiment  f 
awarded  to  Mr.  Harrison  the  gold  medal  of  the  . 
Exhibition  ; and  so  well  satisfied  are  the  landed 
proprietors  and  graziers  of  Victoria  wuth  the  - 
results  obtained,  that  they  have  subscribed  the  - 
sum  of  £2,500  for  the  purpose  of  despatching  an  ] 
experimental  cargo  to  London.  At  the  time  of  s 
the  last  mail  leaving  Australia  the  arrangements  < 
were  in  a very  forward  state,  and  the  ship  I 
selected  was  to  leave  in  the  early  part  of  July.  1 
Its  results  will  be  watched  with  considerable  . 
interest.  The  preserved  meats  hitherto  supplied  1 
are  so  well  known  in  England  that  it  is  needless  to  f 
express  any  other  opinion  than  this,  that  much  as  ‘ 
the  Australians  have  advanced  in  this  respect,  there  1 
is  still  something  to  be  overcome  before  perfection  ( 
is  attained.  It  is  quite  possible  that  the  inven- 
tion of  Mr.  Harrison  may  give  the  desired  i 
results ; if  not,  however,  without  doubt  patience  i 
and  perseverance  will  overcome  the  difficulties,  t 


and  an  Englishman  may  yet  enjoy  the  luxury  of 
a roasted  “ joint  ” of  colonial  mutton  or  beef  at 
a moderate  price. 


SUPPLEMENT  TO  “ REPORT  ON 
CARRIAGES.” 

Some  time  after  this  Report  was  drawn  up 
there  arrived  several  carriages  from  Russia,  and 
one  from  Australia.  The  lateness  of  these  ar- 
rivals tends  to  support  the  view  that  the  Special 
Committee  for  each  department,  with  the  ex- 
perts nominated  by  the  City  Companies  (where 
the  Companies  are  willing  to  assist),  should  be 
called  together  many  months  in  advance  of  the 
opening  of  the  Exhibition,  in  order  to  allow 
time  for  letters  and  notices  to  reach  the  most 
distant  parts  of  the  world,  so  that  would-be 
exhibitors  may  be  enabled  to  prepare  their  goods 
and  to  transport  them  under  very  varying  con- 
ditions of  climate  and  opportunity. 

Late  as  are  these  arrivals,  they  are  oppor- 
tune and  interesting,  as  illustrating  different 
tastes  and  manufactures,  and  show  how  utterly 
opposite  are  the  ideas  of  the  makers  and  users 
in  the  places  of  their  origin,  and  what  different 
conditions  of  service  have  to  be  met. 

The  C and  under-spring  Victoria  Phaeton  of 
Mr.  C.  Nellis,  of  St.  Petersburg,  is  a well  built 
and  proportioned  carriage,  and  does  much  credit 
to  the  Russian  workmen  who  made  it.  The  ex- 
cessive thickness  of  the  wheel-tyres  will  pro- 
bably astonish  the  makers  of  wheels  in  England  ; 
they  are,  however,  found  to  be  necessary  on  the 
Russian  roads,  which  are  every  year  broken  up 
by  the  thawing  of  the  ice-bound  surface  in 
spring. 

The  stuffing  of  the  body  is  worthy  of  notice, 
as  such  work  requires  to  be  done  with  a light 
hand,  and  English  workmen  have  not  hitherto 
succeeded  in  this  department  as  well  as  the 
French,  Germans,  or  Russians. 

'J'he  Droski  sent  by  Mr.  Jakovleff,  also  of  St. 
Petersburg,  is  a thoroughly  national  carriage. 
It  is  hung  on  an  iron  perch,  with  high  C-springs, 
low  wheels,  and  short  axles  ; the  principal 
seat  has  no  support  for  the  back,  and  the 
driver’s  feet  are  supposed  to  rest  on  a footboard 
fixed  without  springs  to  the  under-carriage,  while 
his  body  and  legs  are  carried  by  the  C-springs. 
A leather  pad  somewhat  relieves  the  concussions, 
but  the  comfort  of  drivers  is  evidently  not  quite 
so  much  considered  in  Russia  as  in  England. 
Such  carriages  are  driven  at  great  speed  in 
Russia,  and  afford  quite  as  rapid  a means  of 
getting  about  as  the  Hansom  cabs  of  London. 

The  sledge,  also  from  Mr.  Jakovleff,  is  an 
illustration  of  how  light  such  vehicles  can  be 
made.  The  principal  seat  has  no  support  for 
the  back,  and  the  driver’s  seat  is  about  4 inches 
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in  width,  while  the  space  provided  for  his  lower 
extremities  shows  in  what  singular  positions 
some  men  have  to  do  their  work,  the  receptacle 
being  in  shape  like  a wooden  bag  (were  such  a 
thing  possible).  However,  the  form  and  work- 
manship of  the  sledge  are  excellent ; and  if  it 
fulfils  its  purpose,  and  those  who  use  it  are 
satisfied,  why  should  Englishmen  object  ? 

The  Phaeton  sent  by  Mr.  Daniel  White,  of 
Melbourne,  is  a close  copy  of  American  work, 
being  very  light,  and  having  high  wheels  and 
long  axles — almost  as  great  a contrast  to  the 
Russian  Droski  as  can  well  be  imagined.  In 
point  of  workmanship  the  Russian  carriages, 
however,  much  excel  the  Australian  one. 

Comparing  them  with  English  carriages,  there 
is,  however,  this  great  difference — that  the  Rus- 
sian and  Australian  carriages  for  one  horse  only 
carry  two  persons  each,  and  the  pair-horse  car- 
riage only  four;  whereas  the  one-horse  carriages 
shown  by  England,  mostly  carry  four  persons, 
sometimes  six,  and  in  a few  cases  six  are  carried 
in  a carriage  that  forms  an  open  or  close  one 
at  pleasure. 

The  English  pair-horse  carriages  carry  four 
to  six  persons,  and  sometimes  eight ; the  four- 
horse  brakes  carry  eight  persons,  and  the  drags 
fourteen.  So  that  with  the  same  horse-power, 
a greater  result  is  obtained  than  with  the  Rus- 
sian or  Australian  carriages. 

The  action  taken  by  the  Coach  Makers’  Com- 
pany of  London  in  order  to  encourage  the  art  of 
drawing  among  those  who  carry  on  the  manufac- 
ture in  England,  has  been  before  the  public  now 
for  several  years,  and  some  of  the  prize  drawings 
are  hung  in  the  French  annexe ; side  by  side 
with  these  are  working-scale  drawings,  side 
views,  and  sections  of  six  carriages,  sent  by 
Mr.  L.  Looschen,  of  No.  8,  Erteleff  Pereoulok, 
St.  Petersburg.  This  gentleman  has  probably 
been  trained  in  the  school  of  practical  carriage- 
drawing in  Paris,  and  now  shows  to  English 
manufacturers  that  the  proper  system  of  planning, 
and  the  proper  construction  of  carriages  are  well 
understood  in  St.  Petersburg,  and  that  they 
have  formidable  competitors  to  meet  where  they 
probably  little  expected  to  find  them. 

Working  drawings  of  carriages  have  also 
arrived  from  France  and  from  Servia,  but  the 
Russian  artist  has  on  the  present  occasion  sent 
the  best  contribution  of  the  kind  in  the  Exhi- 
bition, and  proves  himself  very  competent  and 
clever  in  his  art. 

A similar  exhibition  of  carriages  will  not  be 
held  in  London  for  ten  years,  and  it  is  to  be 
regretted  that  more  foreign  carriages  have  not 
been  sent,  as  the  interchange  of  ideas  tends  to 
progress,  creates  more  emulation,  and  makes 
known  to  us  the  changes  taking  place  in 
various  parts  of  the  world ; whether  England 
holds  her  ground,  or  is  giving  way  to  rivals. 


In  one  matter,  as  regards  the  export  of  car- 
riages, the  tables  prepared  by  the  Board  of 
Trade,  at  the  request  of  the  Carriage  Committee, 
show  a comparative  condition  of  trade  that  may 
surprise  English  manufacturers.  The  exports 
of  France,  Austria,  and  the  United  States,  being 
greater  than  the  British,  in  some  cases  two-fold. 

English  carriages  have  held  a very  high 
reputation  for  a long  period,  and  foreign  builders 
readily  cede  the  highest  place  to  the  best 
London  carriages ; but  there  has  arisen  a great 
demand  for  cheap  vehicles,  both  for  home  use 
and  for  export,  that  has  taken  the  trade  from 
many  competent  builders,  and  closed  their 
establishments ; they  have  been  replaced  by 
makers  that  have  suited  the  public  taste  for 
cheapness,  while  sacrificing  the  soundness  and 
good  qualities  that  are  essential  to  give  per- 
manent satisfaction  to  home  and  foreign  buyers. 

Combined  with  this,  foreign  makers  have 
made  rapid  progress,  and  it  behoves  England  to 
make  strong  efforts,  if  she  is  to  take  such  a posi- 
tion iu  the  export  of  carriages  as  her  other 
manufacturers  have  won  for  her  in  the  markets- 
of  the  world. 

The  number  of  visitors  admitted  to  the  Exhibition 
during  the  week  ending  Saturday,  September  6th,  was  as 
follows : — Season  tickets,  693  ; on  payment,  15,555  ; 
total,  16,248. 


EXHIBITIONS. 


THE  VIENNA  EXHIBITION. 

One  of  the  principal  features  at  the  Vienna  Exhibition 
is  the  number  of  kiosks  and  pavilions  that  are  scattered 
about  in  the  park.  The  number  of  these  buildings  is 
168,  some  of  which  are  used  as  cafes  and  restaurants  ; 
but  many,  like  those  of  the  Austrian  Llo}^ds  and  Danu- 
bian  Steam  Navigation  Compan}',  are  the  property  of 
large  companies  or  private  firms,  and  contain  specitnens- 
of  the  products  or  manufactures  of  their  owners. 

The  above-mentioned  companies,  as  well  as  the  Mari- 
time Department  of  Trieste,  exhibit  in  their  respective 
pavilions  a large  number  of  models  of  steam  vessels,  en- 
gines, ropes,  and  ships’  stores  of  all  kinds,  that  are 
manufactured  at  their  yards. 

In  the  pavilions  of  the  Archduke  Albert,  and  of  the 
Prince  Swarzenberg,  samples  of  the  productions  of  their 
lands  are  shown,  such  as  coal,  marble,  grain,  fruit,  cheese, 
wines,  beer,  sugar,  samples  of  the  plants,  and  implements 
used  for  their  cultivation. 

An  obelisk,  built  of  blocks  of  coal  from  the  mines  of 
the  Prince  Hohenlohe,  each  block  representing  a different 
mine,  occupies  a conspicuous  place  in  the  ground.  The 
pavilion  of  the  Minister  of  Agriculture,  an  irregular 
shaped  building,  contains  samples  of  the  produce  of  the 
crown  lands,  and  of  the  industries  that  are  Government 
monopolies.  Tobacco  of  every  kind,  from  Hungary., 
Croatia,  Transylvania ; salt  from  the  Government  mines 
of  Gallicia,  and  Salzburg.  Amongst  the  curiosities  in 
this  pavilion  is  a large  vessel,  said  to  contain  1 ^ tons  of 
mercury,  that  has  been  obtained  from  the  Government 
mines ; on  the  surface,  which  resembles  a mirror,  a 
a large  cannon  ball  floats. 

In  a long  lateral  gallery  upwards  of  200  specimens  of 
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ploughs  are  shown,  from  the  rudest  form  used  by  the 
Hungarian  peasantry,  to  the  latest  American  notion. 
The  classiflcation  of  these  ploughs,  which  have  been 
collected  and  arranged  with  extreme  care,  adds  much  to 
their  value. 

Occupying  a place  of  honour,  on  a damask  coloured 
table,  is  an  oi  l and  rusty  plough,  of  the  commonest  form, 
and  the  visitor  is  informed  by  the  inscription  that  it  is 
the  same  plough  that  was  taken  by  Joseph  II.  from  the 
hand  of  a ploughman,  and  w'th  which  with  his  own 
royal  hand  the  Emperor  ploughed  a furrow,  much  to  the 
astonishment  of  his  courtiers. 

In  the  pavilion  of  the  provinces  of  Styria  and 
Carinthia  are  shown  specimens  of  the  mineral  products 
for  which  they  are  noted. 

In  the  pavilion  of  the  Neue  Freue  Presse,  the  most 
important  newspaper  of  Vienna,  the  Walter  Printing 
Machine  may  be  seen  daily  at  work;  and  on  the  con- 
tinuous web  of  paper  travelling  at  the  rate  of  15  miles 
per  hour  the  Abendblatt  is  piinted. 

Amongst  the  curiosities  at  the  Vienna  Exhibition  the 
great  map  of  the  network  of  the  North  Pacific  Eailway 
in  the  American  department  should  not  be  passed  by 
without  comment.  This  map,  which  is  probably  one  of 
the  largest  that  has  yet  been  executed,  measures  42  ft.  in 
length  by  9^  ft.  in  width,  and  represents  a tract  of  counti-y 
1,950  miles  in  length  and  336  miles  in  breadth,  covering 
an  area  of  655,200  square  miles.  Besides  showing  clearly 
thegeneril  top-jgraphical  features  of  the  country,  the 
lines  of  railway  opened  and  in  course  of  construction  are 
distinctly  marked.  The  length  of  the  main  line,  from 
Columbia  River  to  Paget’s  Sound,  is  2,000  miles.  The 
following  are  the  partial  distances  on  this  railway: — 
Between  Duluth  and  Red  River,  259  miles ; from  Red 
River  to  Missouri,  200  miles  ; from  the  Missouri  to 
Yellowstone,  250  miles  ; from  Yellowstone  to  Helena, 
400  miles;  from  Lake  Superior  to  Helena,  1,100  miles; 
from  Helena  to  the  Orville  Pond,  350  ; from  Orville  Pond 
to  the  Columbia  River,  210  miles;  from  this  point  to 
Kalama,  250  miles ; from  thence  to  Paget’s  Sound,  90 
miles. 

Five  weeks  were  occupied  in  executing  this  map,  the 
draughtsmen  working  diy  and  night  at  it,  and  it  is  by 
far  the  most  complete  of  any  map  of  this  region  that  has 
yet  been  made. 

The  railway  material  exhibited  in  the  Austrian  Depart- 
ment is  by  far  the  most  complete  and  numerous  in  the 
whole  building,  and  the  workmanship  leaves  nothing  to 
be  desired. 


EXHIBITION  BY  SCHOOLS  OF  DESIGN  AT 
VICTORIA. 

The  following  account  is  condensed  from  the  Melbourne 
Argus  of  July  2 : — ■ 

The  third  annual  competitive  exhibition  of  drawings 
by  pupils  in  schools  of  design  associated  with  the  Tech- 
nological Commissicjn  was  opened  in  the  annexe  of  the 
National  Gallery  on  July  1st.  Both  in  the  quality  and 
quantity  of  exhibits  this  exhibition  is  a decided  improve- 
ment on  last  year’s.  The  rapid  jiace  at  which  industrial 
development  has  progressed  of  late  years  in  nearly  every 
country  in  the  world  has,  here  as  elsewhere,  given  an 
impetus  to  the  desire  for  technological  instruction.  It 
is  generally  admitted,  in  fact,  that  any  country  which 
does  not  wish  to  be  left  behind  in  the  race  for  ujaterial 
wealth  must  not  ignore  such  education.  The  plan  of 
schools  of  design  established  three  or  four  years  ago  in 
Victoria  is  calculated  to  supply  this  desideratum  to  a 
certain  extent,  though  it  falls  far  short  of  the  system 
which  the  colony  ought  to  have.  Pupils  attending  the 
schools  are  volunteers  only,  and  the  boys  here  are,  as  a 
rule,  no  more  willing  to  work  when  their  ordinary  com- 
panions are  at  play  than  boys  elsewhere.  The  total 
number  of  pupils  on  the  rolls  of  the  nineteen  schools  in 
connection  with  the  commission,  on  the  31st  December, 


1872,  was  only  1,417.  None  of  the  schools,  too,  are 
open  for  m ire  than  from  one  hour  to  two  hours  in  one 
night  each  week.  So  great,  however,  is  the  desire  of 
many  of  the  pupils  to  be  taught,  that  they  attend  at 
more  than  one  school  a week.  As  far  as  it  has  gone,  the 
present  system  has  certainly  done  much  good,  and 
the  Sphere  of  its  operation  is  continually  ex- 
panding. There  were  in  all  sixteen  schools  represented. 
The  exhibits  from  each  school  are  hung  up  separately  on 
the  walls,  each  lot  being  divided  by  a red  line.  All  the 
drawings  are  not  of  the  mechanical  class.  No  pupil  who 
goes  to  one  of  the  schools  is  refused  admission  if  he  or 
she  profess  a desire  to  be  taught,  siy  landscape  drawing 
only,  though  the  chief  aim  of  the  commission  is,  of  course, 
to  promote  practical  knowledge.  The  walls  are  adorned 
with  very  many  coloureii  and  other  crayon  and  chalk 
studies  of  fruit,  landscapes,  and  the  human  figure,  several 
of  which  show  artistic  t-tste  and  ability  of  a high  order. 
Indeed,  the  mere  fact  that  many  of  the  pupils  are  girls  is 
sufficient  to  prove  that  it  would  be  undesirable  to  limit 
the  tuition  to  strictly  utilitarian  subjects.  Most  of  the 
exhibits,  however,  are  geometrical,  architectural,  and 
mechanical  drawings,  comprising  sketches  of  buildings 
and  columns,  ornaments  for  the  decoration  of  the  interior 
or  exterior  walls  of  buildings,  illustrations  of  machinery, 
and  of  many  other  things  in  everyday  use  by  artisans  of 
various  trades.  There  are  several  plans  showing  the  prin- 
ciple of  isometrical  and  ordinary  perspective,  on  teaching 
connected  with  which  much  attention  has  evidently  been 
bestowed.  The  examinations  in  practical  geometry, 
mechanical  drawing,  architectural  drawing,  and  freehand 
drawing  were  to  be  held  on  July  8th.  Mr.  S.  H. 
Roberts,  the  inspector  of  schools,  and  acting  secretary  to 
the  commission,  who  has  rendered  great  service  to  the 
cause  of  technological  instruction,  prepared  the  plan 
which  is  to  be  submitted  to  the  competitors  in  practical 
geometry.  During  the  first  week  the  exhibition  was 
open  daily  from  10  a.m.  to  5 p.m.  There  was  no  formality 
about  the  opening.  The  exhibition,  to  which  admission 
was  free,  was  visited  by  some  hundreds  of  persons  on  the 
day  of  opening. 

National  Exhibition  at  Rome. — ^The  Society  for  the 
Encouragement  of  Arts,  Industry,  and  Commerce,  have 
decided  upon  holding  an  exhibition  at  Rome  next  spring. 
This  exhibition  will  include  every  description  of  Italian 
produce  and  manufacture,  but  no  foreign  j^oducts  wUl 
be  admitted. 


HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  743^. 

Wherever  the  colonist  finds  himself  located,  there  he 
should  plant  the  mulberry  tree.  The  fruit  alone  will 
repay  him  well  for  all  his  trouble,  it  being  a wholesome 
and  useful  adjunct  to  his  store,  and  will  “preserve” 
readily.  The  writer  has  lived  for  days  at  a time  upon  a 
diet  of  ripe  mulberries  and  boiled  rice,  and  found  him- 
self in  no  way  the  worse  for  it.  Cattle  will  nearly  all 
eat  the  leaves  ; and  when  oxen  or  sheep  get  the  taste  of 
the  young  leaves,  it  is  sometimes  difficult  to  keep  them 
away  from  the  plantation.  In  Italy,  when  the  season 
for  rearing  the  worms  is  over,  what  is  left  of  the  leaves 
is  usually  . sold  for  feeding  cattle  ; and,  it  has  been  stated, 
that  sheep  fed  largely  on  mulberry  leaves  have  improved 
in  their  wool  in  a marked  degree  over  those  fed  other- 
wise— a thing  for  our  Australian  friends  to  “ make  a note 
of.”  It  also  makes  excellent  hedges,  and  may  be  planted 
sufficiently  close,  when  used  for  this  purpose,  to  form, 
after  a year  or  two,  a good,  strong,  useful  fence. 

As  regards  the  land  suitable,  provided  it  be  neither 
clay  nor  chalk,  almost  all  lands  that  any  man  would 
attempt  to  cultivate  are  suitable.  The  most  so  is  a rich, 
free  loam ; if  it  be  slightly  sandy  the  mulberry  flourishes 
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wonderfully  ; and  provided  the  position  be  not  too  dry 
it  is  extraordinary  upon  what  apparently  sterile  soil  it 
will  grow.  As  to  situations,  the  slopes  of  hills  where 
the  air  can  circulate  about  it  appear  to  be  its  favourite 
position  ; low,  damp  flats  are  to  he  avoided,  but  the 
conditions  vary  so  much  in  different  colonies  that  the 
settler  must  form  his  own  opinion,  and  take  these  hints 
as  hints  only,  not  as  rules.  The  Chinese  have  thousands 
of  mulberry  trees  reaching  from  the  Hochow  hills  along 
the  banks  of  the  Grand- canal,  to  the  Tai-ho  lake,  all  on 
so  flat  a country  that  they  are  enabled  to  irrigate  the 
trees ; but  this  is  never  done  by  bringing  water  to  the 
tree  itself,  but  only  to  within  a short  distance  of  the 
tree.  Were  the  water  brought  to  the  tree  the  leaves 
w'ould  be  weak  and  watery,  and  not  good  for  the  worms. 
This  is  why  a claye}’’  flat  is  ordinarily  about  the  worst 
field  for  a sericiculturist,  but  in  a ver)'  dry  climate  a sub- 
soil that  retains  the  moisture  would  be  rather  of  service. 
In  the  new  rich  soils  of  most  of  our  colonies  the  mul- 
berry will  grow  anywhere  and  everywhere ; and  when 
it  is  remembered  that  in  many  parts  of  Europe  and 
Japan,  where  the  land  is  not  good  enough  for  anything 
else,  the  mulberry  is  planted,  we  may  rest  assured  that 
there  will  be  few  disappointments  wherever  it  is  planted 
round  and  about  the  settler's  location. 

There  are  many  descriptions  of  the  mulberry  tree — 
Morus  nigra,  or  the  black  mulberry,  the  common  mul- 
berry of  England ; Morus  alba,  the  white  mulberry,  in 
many  countries  the  very  best  for  producing  silk  ; Morus 
morettiana,  or  Dandolo’s  mulberry,  a variety  of  the 
white,  said  by  both  Dandolo  (the  great  authority)  and 
Moretti  to  produce  the  most  beautiful  of  all  silks ; Morus 
midticaulis,  or  the  Philippine  mulberry,  originally  in- 
troduced there  from  China,  was  supposed  some  years 
ago  to  be  the  best  of  all  mulberries  for  silk  culture,  but 
experience  has  proved  that  this  is  better  adapted  to  a 
dry,  hot  climate  than  to  any  other ; but  the  mulberry 
presents  such  different  aspects  in  different  climates,  that 
no  one’s  opinion  respecting  it  is  worth  much,  except 
those  who  have  seen  and  watched  the  growth  of  the 
plant  in  its  individual  locality,  and  produced  cocoons 
from  its  leaves.  Many  of  our  best  descriptions  are 
hybrids,  and  in  some  of  the  colonies  these  hybrids  ap- 
pear to  produce  superior  results,  in  crops  of  leaves  and 
cocoons,  to  the  pure  varieties. 

The  English  mulberry  is  a good  stock,  and,  when 
reared  from  cuttings  in  the  colonies,  soon  loses  many  of 
the  distinctive  features,  and  assumes  those  of  the  white ; 
and  it  would  be  difiicult  to  recognise  in  thebeautifullarge 
dark-colouredglossy  leaves  one  finds  in  the  South  African 
colonies,  the  progeny  of  the  English  tree,  and  yet  it  is 
known  to  be  so  ; and  it  is  a question  whether  this  fleshy, 
resinous,  and  rather  rough  leaf,  be  not  a better  silk  pro- 
ducer than  the  finer,  brighter-looking  leaf  of  the  alba  or 
morettiana.  It  is  surprising  how  the  mulberry  may  be 
made  to  alter  its  very  characteristics  by  removal  to  more 
genial  localities.  The  following,  which  is  vouched  for 
by  undoubted  authority,  conveys  a good  idea  of  the 
changes  that  may  be  effected  in  the  mulberry  by  pecu- 
liar treatment.  The  red  mulberry  {Morus  rubra)  is  in- 
digenous to  North  America,  and  bears  very  large,  nume- 
rous wrinkled  leaves,  which,  although  unfit,  can  be 
made  most  excellent  food  for  silkworms,  if  the  tree  be 
inoculated  with  rings  of  bark  taken  from  the  best  white 
mulberry. 

Some  years  ago  the  writer,  then  in  South  Africa,  was 
discredited  for  a time  by  hazarding  the  statement  to  a 
learned  botanist  that  he  could,  by  changing  its  condi- 
tions, produce  leaves  from  the  mulberry  tree  before 
them  which  the  botanist  would  class  as  of  another 
description.  A cutting  was  taken  and  planted  in  a 
sheltered  warm  nook,  in  a rich,  free  loam,  at  two 
thousand  feet  less  elevation,  where  the  refuse  of  an 
adjoining  stable  was  frequently  thrown  about  it.  Two 
years  after,  the  parent  tree,  then  five  years  old,  or  in  its 
prime,  in  a poor  dry  soil  and  exposed  situation,  produced 
a rough,  small,  dark  brownish  loaf,  full  of  woody  fibre, 


about  four  inches  extreme  length,  while  its  progeny,  the 
cutting  at  two  years  of  age,  yielded  a large,  light, 
bright,  green-coloured  smooth  leaf,  measuring  17  inches 
in  length  by  12  inches  in  width,  and  in  no  instance 
corresponding  to  the  leaf  of  the  original  tree. 

The  botanist  pronounced  it  to  be  Morus  alba,  while  its 
progenitor  was  known  to  be  Morus  nigra.  The  “ moral 
of  this  anecdote  may  be  thus  summed  up.  Don’t  bother 
your  heads  about  species,  nor  wait  to  get  white  mulberry 
while  you  have  any  other  ; take  what  you  can  obtain  on 
the  spot,  and  trust  to  a genial  climate,  good  soil,  and 
proper  cultivation  to  do  the  rest.  After  all,  the  results 
of  feeding  are  the  true  tests,  worth  more  than  all  the 
opinions  about  different  descriptions,  and  the  worm  itself, 
where  there  is  any  choice,  will  immediately  select  the^ 
leaf  which  is  the  fittest. 

The  mulberry  leaf  contains  five  different  substances. 
1st.  The  solids  or  woody  fibrous  matter.  2nd.  The 
colouring  matter.  3rd.  "VVater.  4th.  The  nitrogenous 
saccharine.  And  6th.  Resinous  substance.  The  woody 
fibre,  the  colouring  matter,  and  the  water,  excepting 
what  in  part  composes  the  body  of  the  silkworm,  can- 
not be  said  to  be  nutritive  to  that  insect ; the  saccharine 
matter  is  therefore  the  only  part  which  nourishes  it, 
promotes  its  growth,  and  forms  its  animal  substance, 
and  the  leaves  should  contain  plenty  of  this  to  be  a 
suitable  food  for  the  silkworm.  The  resinous  substance 
is  that  which,  separating  itself  gradually  from  the  leaf  by 
the  peculiar  animal  organisation,  accumulates,  clears 
itself,  and  insensibly  fills  the  two  reservoirs  or  silk- 
vessels  which  form  the  integral  parts  of  the  worm. 
According  to  the  difl'erent  proportions  of  these  elements 
composing  the  leaf,  cases  will  occur  in  which  a greater 
weight  of  leaf  will  yield  less  that  is  useful  to  the  silk- 
worm, both  for  its  nourishment,  as  well  as  with  respect 
to  the  quantity  of  silk  to  be  obtained  from  the  insect. 
The  result  must  therefore  be  that  the  silkworm  which 
consumes  a large  quantity  of  leaves  less  nutritive,  must 
be  more  fatigued  and  more  liable  to  disease  than  that 
which  eats  a smaller  proportion  of  more  nutritive  leaves. 
The  same  applies  to  those  leaves  which,  though  con- 
taining a sufficiency  of  nutritive  matter,  carry  but  little 
resinous  substance.  In  this  case  the  insects  would 
thrive  and  grow,  but  not  produce  a cocoon  proportionate 
to  the  weight  of  the  worm. 

There  is  no  doubt  some  peculiar  substance  in  the  mul- 
berry leaf  which  is  not  to  be  found  in  any  other  vege- 
table production.  It  is  easily  shown  that  the 
leaves  of  all  the  different  kinds  of  mulberry  which  nou- 
rish the  silkworm  have  a kind  of  granulous  surface, 
covered  with  a great  number  of  minute  tubercules,  re- 
sembling glands,  which  seem  to  contain  a sort  of  essen- 
tial oil  and  give  out  the  odour  which  the  leaves  exhale. 
This,  some  years  ago,  formed  the  subject  of  some  careful 
examinations  by  certain  French  chemists,  and  they  have 
been  enabled  to  ascertain  the  existence  of  a matter  alto- 
gether peculiar  to  the  leaves  of  the  mulberry,  having  no 
relation  to  the  general  principles  of  other  vegetable  pro- 
ductions. It  is  well  known  that  but  very  few  insects 
besides  the  silkworm  will  touch  the  mulberry,  and  even 
the  aphides  seem  to  be  destroyed  by  coming  in  contact 
with  it.  Thus,  then,  if  merely  by  the  substance  of  this 
neutral  matter  the  leaves  of  the  mulberry  are  distin- 
guished from  all  other  vegetables,  and  it  being  a fact  that 
the  silkworm  feeds  exclusively  on  these  leaves,  and 
that  no  other  food  enables  it  to  make  cocoons 
of  good  quality,  there  seems  reason  to  believe  that  silk  is 
only  a metamorphosis  of  the  matter  in  question,  and  that 
it  is  within  the  range  of  possibility  that  some  other 
laboratory,  besides  that  of  the  silkworm,  may  be  found 
with  the  power  to  convert  the  mulberry  leaf  into  silk. 
At  the  French  Exhibition  of  1867  some  French  chemists 
declared  they  had  discovered  the  method,  and  attracted 
some  attention  at  the  time  ; but  we  hear  nothing  more 
of  it,  and  our  colonial  friends  may  rest  assured  that, 
although  one  cannot  deny  the  possibility  of  such  a 
thing,  it  will  be  a long  time  before  any  other  laboratory 
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than  that  of  the  silkworm  itself  will  succeed,  in  convert- 
ing mulberry  leaf,  or  any  portion  of  it,  into  silk. 

Messrs.  Berthollet,  Fourcroy,  and  Chaptal  have 
declared  that  silk  has  much  analogy  with  the  tissue  of 
horn,  and  that  by  distillation  they  have  obtained  from 
it  carbonate  of  ammonia  and  a large  portion  of  oil. 
Eoard,  in  his  paper  on  the  subject,  addressed  to  the 
National  Institute  of  France  (Decreusage  des  Soies), 
gives  an  analysis  conformable  to  the  observations  of  the 
three  celebrated  chemists  above  named.  He  demon- 
strates that  the  yellow  silk  contains,  of  gum  24  to  25 
per  cent.  ; of  colouring  matter,  which  is  a resinous  sub- 
stance, 65  to  60  per  cent. ; of  a wax,  which  no  doubt 
forms  the  exterior  brilliancy  of  the  silk,  1'2  to  1’25  per 
cent. ; and  a volatile  oil,  having  a strong  disagreeable 
odour.  By  these  characteristics  we  may  conclude  that 
silk  is  of  an  intermediate  nature  between  vegetable  and 
animal,  which  will  correspond  with  the  qualities  dis- 
covered by  the  above  chemists. 

(To  he  continued.') 


THE  FISHERIES  OF  NEWFOUNDLAND. 

The  papers  relating  to  her  Majesty’s  colonial  posses- 
sions contain  some  interesting  observations  upon  the 
fisheries  which  furnish  the  largest  portion  of  the  exports 
of  Newfoundland,  and  the  chief  means  of  occupation  for 
the  population.  The  physical  features  of  the  country 
seem  peculiarly  adapted  for  the  purpose.  The  bays 
which  indent  the  whole  of  the  line  of  coast  are  among 
the  finest  in  the  world.  These  bays  are  in  turn  indented 
by  countless  minor  bays,  inlets,  and  harbours,  which 
carry  the  great  arms  of  the  Atlantic,  laden  with  the 
finny  treasure,  many  miles  into  the  interior,  besides  pro- 
viding water  communication  of  immense  value.  The 
cod  fishery,  which  is  the  staple  produce  of  Newfound- 
land, is  prosecuted  from  June  till  October,  and  affords 
employment  to  the  mass  of  the  population,  who  carry  on 
this  fishery  around  the  shores  of  the  island  and  on  the 
coast  of  Labrador,  from  whence  one-thiid  of  the  annual 
catch  is  now,  during  a prosperous  season,  taken.  The 
fishery  on  the  banks  is  almost  exclusively  confined  to 
the  French  and  Americans.  It  is  remarkable  that  the 
cod-fishery  shows  no  progress,  the  catch  of  filty  years 
ago  being  almost  as  great  as  that  of  the  present  time. 
Thus,  while  the  population  has  more  than  don  bled,  there 
has  been  almost  no  increase  in  their  chief  means  of  sup- 
port, which,  as  experience  has  proved,  is  some- 
what variable  and  precarious.  The  manner  in 
which  the  business  is  conducted  between  the 
merchant  and  the  fisherman,  is  for  each  of  the  former  to 
supply  food,  clothing,  hoots,  tackle,  &c.,  to  a number  of 
the  latter,  to  support  them  and  their  families,  on  the 
understanding  that  the  fishermen,  or,  as  they  are 
called,  “dealers,”  sell  to  the  merchant  all  the  fish 
taken  at  the  market  price,  the  value  of  the  goods 
supplied  being,  of  course,  deducted  from  the  cost  of  the 
fish.  It  will  thus  be  seen  that  a had  fishery  brings  no 
loss  to  the  merchant,  except  for  the  quantity  of  goods 
given  by  him  on  credit  to  the  fisherman ; whereas 
a good  voyage  brings  ample  remuneraii  m,  as  the  prices 
charged  for  the  supplies  are  exceedingly  high,  owing  to 
the  presumed  risk  of  loss  on  the  part  of  the  ine.rchant. 
In  addition  to  the  common  cod  oil  exporteil,  a quantity  of 
cod-liver  oil  is  manufactured.  The  best  kind  is  made 
without  boiling,  by  applying  to  the  livers  a slight  degree 
of  heat,  and  straining  through  thin  fl  inuel  or  similar 
texture.  When  carefully  prepared  it  is  quite  pure,  nearly 
inodorous,  and  of  crystalline  transparency. 

The  seal  fishery,  which  ranks  next  in  importance  to 
that  of  the  cod,  commences  about  the  1st  of  March  in 
each  year,  and  terminates  in  May.  Of  late  the  seal 
fishery  has  greatly  declined,  'twenty'  years  ago  about  400 
vessels  were  annually  engaged  in  it,  now  not  more  than 
half  that  number.  Within  the  last  few  years  screw  steamers 
have  been  employed  with  great  success,  and  there  can  be 


little  doubt  that  in  this  fishery  steamers  will  ere  long  be 
almost  exclusively  employed.  These  steamers  are  very 
strongly  built  of  wood,  sheathed  with  iron  at  the  bows, 
in  order  to -contend  with  masses  of  floating  field-ice, 
through  which  they  must  frequently  force  a passage  in 
order  to  reach  the  seals,  which  are  generally  fouiid  in 
the  centre,  and  not  on  the  edges  of  packs  of  ice.  Thus, 
the  steamers  have  a considerable  advantage  over  sailing 
vessels,  the  latter  being  obliged  to  grope  through  chance 
passages  in  the  ice  fields,  or  remain  at  the  edges  until  a 
strong  wind  disperses  the  pack.  Another  advantage  in 
respect  to  steamers  consists  in  being  able  to  come  close  to 
the  spot  where  the  men  despatch  the  seals,  whereas,  in 
reference  to  sailing  vessels,  the  seals  are  frequently  killed 
at  some  miles  from  the  ship,  thereby  entailing  great 
labour  on  the  already  hard- worked  sealers,  who  are 
obliged  to  drag  the  carcases  along  the  ice  to  the  respec- 
tive ships.  One-third  of  the  value  of  the  seals  is  divided 
among  the  crew  of  the  steamers,  and  one-half  of  the 
value  of  the  seals  in  respect  to  sailing  vessels-  The 
amount  advanced  to  each  man  is  deducted  from  each 
share.  The  merchants,  as  in  the  case  of  the  cod  fi-shery, 
supply  each  sealer  with  food,  clothing,  &c.,  in  anticipa- 
tion of  being  paid  by  a successful  voyage.  Some  idea  of 
the  value  of  the  fishery  may  be  gathered  from  the  fact 
that,  in  the  spring  of  1871,  the  steamship  Commodore 
brought  in  seals  to  the  number  of  32,000,  valued  at  about 
£24  000  sterling,  one-third  of  which,  viz,,  £8,000,  was 
divided  among  the  sealers,  say  200,  giving  to  each  man 
£40,  a sum  realised  in  six  weeks.  In  addition  to  seal  oil, 
a large  quantity  of  seal  skins  are  annually  exported,  the 
number  in  1871  being  nearly  500,000.  There  are  four 
kinds  of  seal,  viz.,  the  harp  seal,  the  most  valuable  of  all; 
the  hooded  seal,  which  has  a hood  it  can  draw  over  its 
head  ; the  square  flipper;  and  the  bay  seal. 

In  the  mouth  of  June  each  year  the  shores  of  New- 
foundland are  visited  by  enormous  shoals  of  caplin,  for 
the  purpose  of  spawning.  The  masses  of  them  in  the 
various  bays  and  harbours  are  so  great  that  two  men 
with  a small  landing  net  will  fill  a boat  in  a couple 
of  hours.  So  little  account  is  made  of  this  delicious 
fish,  that  it  is  largely  employed  in  manuring  the  fields 
and  gardens.  Naturalists  name  the  caplin /Sofwo  articus. 
The  flavour  of  it,  when  fresh,  is  delicious,  and  its  size  is 
about  that  of  a saidine.  There  is  little  doubt  that,  if 
properl}'  cured,  the  caplin  might  compete  with  either 
sardines  or  anchovies,  which  are  so  profitable  to  the 
fishermen  of  the  Mediterranean.  If  merely  pickled 
and  dried  it  would  be  worth  more  than  a dollar  a barrel ; 
but  no  attention  is  paid  to  this  little  fish,  the  sup-dy  of 
which  seems  inexhamtible.  Herrings  are  found  in  large 
quantities,  and  of  the  finest  quality,  on  many  parts  of 
the  coast,  while  the  Labrador  herrings  enjoy  a wide- 
spread reputation.  The  chief  seats  of  this  fishery  are 
St.  George’s  Bay,  Fortune  Bay,  Bay  of  Islands,  and 
Bonne  Bay.  In  the  Bay  of  Islands,  during  the  winter, 
holes  are  cut  in  the  ice,  and  the  herrings  taken 
in  nets ; the  fishery  lasts  from  December  till 
April.  The  salmon  fishery  is  abundant,  and  the 
fish  are  of  excellent  quality.  In  certain  localities 
this  fishery  is  large  and  constantly  increasing.  The 
method  of  taking  the  fish  is  generally  in  nets.  So 
plentiful  is  the  supply  of  fresh  salmon  during  the  season 
in  St.  John’s,  that  it  is  often  sold  at  four  or  five  cents  per 
lb.  Owing  to  the  cupidity,  selfishness,  and  ignorance 
on  the  part  of  the  fishermen,  the  salmon  fishery,  princi- 
pally on  the  French  shore,  is  slowly,  but  very  surely, 
becoming  exterminated.  In  the  bays  fleets  of  nets  are 
frequently  laid  down — sometimes  twenty,  forty,  and 
even  fifty  at  a time,  and  every  inlet  stopped;  and  if  the 
fish  should  by  any  chance  be  able  to  escape  the  first 
barriers,  the  rivers  are  so  obstructed  by  weirs,  traps, 
dams  and  nets — the  latter  frequently  stretched  right 
across,  and  at  close  intervals — that  it  is  a wonder  that 
this  fishery  has  not  long  since  come  to  an  en-1.  Some  of 
the  river  obstructions  are  generally  removed  before  the 
anticipated  arrival  of  a man-of-war,  only  to  be  replaced 
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when  she  leaves  the  neighbourhood,  and  it  is  highly 
desirable  that  some  active  measures  should  at  once  he 
taken  by  the  Government  to  stop  this  deplorable  state 
of  affairs,  before  the  salmon  fishery  of  Newfoundland 
becomes  a thing  of  the  past.  With  reference  to  other 
fisheries,  mackerel,  halibut,  turbot,  and  lobsters,  are  taken 
on  the  coast.  


THE  BRITISH  EXPORT  TRADE  AND  COM- 
MERCIAL TREATIES. 

As  the  modern  commercial  treaties  between  this 
country  and  several  continental  nations  have  now  been 
sufficiently  long  in  existence  to  afford  a test  of  their 
value  to  the  export  trade  of  this  country,  it  may  be 
useful,  as.  well  as  interesting,  to  ascertain  what  ad- 
vantage this  country  has  gained  by  the  partial  abolition 
of  the  protective  system  by  many  European  states.  Our 
export  trade,  as  is  well  known,  consists  of  two  branches. 
First,  the  exports  of  the  produce  of  the  kingdom  ; and, 
secondly,  the  re-exports  of  foreign  and  colonial 
merchandise.  The  last  number  of  the  “ Statistical 
Abstract  for  the  United  Kingdom  ” furnishes  the 
statistics  of  both  these  branches  of  export,  and  from  it 
the  following  tables  have  been  compiled  : — 


1.  Total  Value  of  British  and  Irish  Prodwe  Exported. 


1860. 

1872. 

Increase. 

Value. 

Per  cent. 

million 

million 

million 

£ 

£ 

£ 

To  European  States  

50 

110 

60 

120 

To  all  Other  parts  

86 

146 

60 

70 

Total 

136 

256 

120 

00 

Only  a part  of  the  new  French  tariff  came  into  force 
at  the  end  of  the  year  1860  ; that  year  may  therefore  he 
taken  as  the  starting  point,  and,  as  will  be  observed  from 
the  table  above,  the  increased  value  of  expnits  from  this 
country  to  Europe  in  1872,  as  compared  with  1860,  was 
sixty  millions  sterling,  which  was  equal  to  the  increased 
value  of  exports  to  the  whole  of  the  rest  of  the  globe. 
It  will  also  be  seen  that  the  increase  of  exports  to 
Europe  was  in  much  greater  proportion  than  to  other 
parts  of  the  world,  the  former  having  progressed  at  the 
rate  of  120  per  cent.,  whilst  the  latter  only  advanced  at 
the  rate  of  70  per  cent.  It  should  perhaps  be  remarked 
that,  for  facility  of  comprehension,  all  the  above  totals 
have  been  stated  in  round  numbers. 


2.  As  regards  the  Exports  of  Foreign  and  Colonial  Pro- 
duce, we  have  the  following  facts  : — 


1860. 

1872. 

Increase. 

Value. 

Per  cent. 

million 

million 

million 

£ 

£ 

£ 

To  Eurooean  countries  

24 

46 

22 

91 

To  all  other  parts  

4 

12 

8 

200 

Total  

28 

58 

30 

108 

Here,  again,  we  find,  although  the  progressive  in- 
crease is  not  so  large  to  European  countries  as  to  other 
parts,  that  this  branch  of  trade  nearly  doubled  itself  in 
the  period  under  consideration,  the  increase  in  1872  being 
twenty-two  millions  sterling.  The  superiority  of  our 
mercantile  marine  and  the  facilities  for  warehousing  in 
this  country  are  the  chief  causes  of  the  increase  of  this 
branch  of  trade;  for  it  is  worthy  of  remark  that,  although 
by  the  treaty  with  France  of  1860,  wool  from  Australia, 


and  cotton  and  jute  from  India,  were  admitted  into 
French  ports  free  of  duty  in  English  or  French  vessels, 
scarcely  any  direct  trade  in  those  articles  has  taken  place, 
the  French  impoits  having  been  almost  entirely  made 
indirectly  through  English  ports. 


3.  Summary  of  Total  Export  Trade. 


1860. 

1872. 

Increase, 

Value. 

Percent. 

million 

million 

million 

£ 

£ 

£ 

To  European  States  

74 

156 

82 

Ill 

To  all  other  parts  

90 

158 

68 

75 

Total 

164 

314 

150 

91 

The  above  table  exhibits  the  total  value  of  all  kinds  of 
goods  exported  from  the  United  Kingdom  in  1860  and 
1872.  It  will  be  seen  that  the  total  export  trade  of  the 
(viuntry  advanced  ninety  one  per  cent.,  representing  a 
value  of  one  hundred  ami  fifty  milliotis  sterling.  Of  this 
increased  export,  Europe  look  eighty-two  millions, 
against  sixty-eight  millions  sent  to  (jiher  parts.  It  will 
also  be  observe  i that  our  trade  with  Europe  is  progress- 
ing in  a greater  ratio  than  with  the  rest  of  the  world, 
and  that  the  total  vilue  of  the  trade  in  the  year  1872 
was  only  two  niillions  short  of  that  of  the  enlire  export 
trade  to  Asia,  Africa,  America,  and  Australia  put  together. 
With  such  facts  before  us,  we  can  hardly  doubt  that  a 
Very  large  proportion  of  the  increased  trade  is  due  to  the 
operation  of  our  treaties  of  commerce  with  the  several 
European  states. 


NOTES  ON  BOOKS. 


Mechanical  and  Architecture  Drawing  Copies.. — By 
W.  Busbridge.  This  is  a series  of  lithographed  working 
drawings  of  the  details  of  various  e pgines,  machines, 
buildings,  &c.  Th(.re  aie  short  dirtctions  attached,  and 
a list  of  the  technical  terms  for  each  portion  of  the 
machine  described.  Each  drawing  deals  with  a separate 
part  of  the  machine,  &c.  Thus  one  sheet  gives  a design 
lor  a governor,  a second  one  for  a spur-wheel,  a third  a 
kirig-post-ti  uss,  and  so  on.  It  may  he  added  that  the 
drawings  have  been  recommended  by  the  Science  and 
Art  Department  as  supplying  a want  much  felt  by 
teachers  of  mechanical  drawing. 


Six  American  railway  cars,  constructed  by  the 
Puliiian  Comprti.y,  have  been  shipped  at  Montreal  for  the 
Midland  Railway.  They  are  in  .«ectmn.«,  and  will  be  fitted 
at  Del  by  hy  a staff  of  men  sent  over  from  Detroit. 

The  Leeds  Corporation,  having  tested  wood 

pavements,  are  about  to  lay  them  down  in  several  important 
thoroughfares,  and  especially  near  the  Leeds  County  Court, 
whose  proceedings  have  tliu.s  tar  been  inconvenienced  by 
the  noise  of  vehicles  passing  over  the  .stone  pavements  near. 

Over  one  hundred  and  fifty  kilns,  engaged  in 

making  croekery  ware  exclusivity,  exist  in  iheUuUed  States. 
Tlie.-e  kilns  are  capable  of  producing  at  the  rale  of  about 
30,000  dollars’  worth  of  ware  each  per  year,  making  a total 
of  the  whole  of  ueaily  4,500,000  dollar.s  per  day. 

An  American  is  said  to  have  brought  into  use 

a new  nn  five  power  that,  promises  to  revolutionise  existing 
modes  of  propulsion.  The  inventor  substitutes  the  vapours 
f.f  bisulphide  of  carbon  for  steam,  the  vapour.s  being  con- 
densed and  used  over  again  with  very  little  loss  of  the 
chemical.  The  vapours  are  produced  in  a water  bath,  which 
at  boiling  point  creates  a pressure  of  65  lbs.  to  the  inch,  at 
least  so  says  the  Boston  Globe. 
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GENERAL  NOTES. 


British  Association. — The  final  arrangements  for  the 
Bradford  meeting  of  the  British  Association  are  as  follows  : — 
The  first  general  meeting  will  be  held  on  Wednesday, 
September  17,  at  8 p.m.  precisely,  when  Dr.  Carpenter, 
LL.D.,  F.R.S.,  &c.,  will  resign  the  chair,  and  the  President- 
Elect,  Profes,sor  W.  A.  Williamson,  F.R.S.,  will  assume 
the  pre.sidenoy,  and  deliver  an  address.  On  Thursday, 
September  11,  at  8 p.m.,  a soiree;  on  Friday,  September  19, 
at  8'30  p.m.,  a discourse  by  Professor  W.  C.  Williamson, 
F.R.S.,  of  Manchester,  on  “Coal  and  Coal-plants;”  on 
Saturday  evening,  September  20,  a lecture  on  “ Fuel,”  to 
working  men  only,  by  Mr.  Siemens,  F.R.S. ; on  Monday, 
September  22,  at  8.30  p.m.,  a discourse  on  “Molecules,”  by 
Professor  Clerk  Maxwell,  F.R.S.  ; on  Tuesday,  September 
23,  at  8 p.m.,  a soiree ; on  Wednesday,  September  24,  the 
concluding  general  meeting  will  be  held  at  2.30  p.m.,  and  a 
grand  concert  will  be  given  in  St.  George’ s-hall,  at  8 p.m. 
'The  excursions  on  Thursday,  September  25,  will  be  to 
Harrogate,  Ripon,  Studley,  Bolton  Abbey,  Gordale  Soarr, 
Malham,  Clapham  Caves,  Settle  Caves,  and  Ingleboro’. 
Lists  and  prices  of  lodgings,  and  other  general  information 
will  be  given  on  application  at  the  Local  Secretaries’  Office, 
Bradford. 

Tunnel  Locomotives. — The  Engineer  for  last  week  has 
a suggestive  article  on  this  subject,  apropos  of  the  Metro- 
politan Railway  and  the  defective  ventilation  therein.  After 
pointing  out  the  difficulties  which  arise  from  the  necessity  of 
keeping  up  pressure  for  a time  sufficient  for  a journey,  and 
consequently  of  keeping  the  blast  on  and  discharging  into  the 
air  the  products  of  combustion,  the  article  concludes  with  the 
following  novel  proposal; — “We  believe  that  infinitely  the 
better  plan  would  be  to  arrange  at  each  terminus  a modifica- 
tion of  the  Siemens’  furnace.  Each  engine  would  be  brought 
over  a suitable  gas  burner,  if  we  may  use  the  word,  and  steam 
may  be  got  up  with  lightning  speed.  There  would  be  no 
delay  to  get  the  fire  up.  It  would  only  be  necessary  to  bring 
each  engine  over  the  gas-burner  on  a siding,  turn  on  the 
flame,  and  run  up  the  pressure.  Engine  would  succeed 
engine  with  perfect  regularity,  and  the  production  of  steam 
would  be  really  continuous.  In  a word,  the  engines  would 
take  in  heat  as  they  now  bake  in  water.  And  here  we  must 
call  attention  to  one  most  important  feature  of  the  scheme. 
Not  only  would  the  tunnels  be  kept  perfectly  clear  of  gas,  but, 
instead  of  using  most  expensive  co,al,  the  companies  could  at 
once  resort  to  the  u.se  of  small  cheap  slack.  Any  kind  of  coal, 
indeed,  would  give  good  results  in  the  Siemens’  gas  producer; 
the  saving  from  this  cause  would  soon  tell  sensibly  on  divi- 
dends.” 

Iron  and  Phosphorus.— A new  light  has  been  thrown 
upon  the  manufacture  of  finished  iron  by  Professor  Scheerer, 
of  the  Mining  Academy  of  Freiburg.  The  Professsor  recom- 
mends, for  the  removal  of  phosphorus  from  pig-iron  during 
the  puddling  process,  that  chlorides  of  calcium  and  sodium 
in  equal  parts  be  fused  together,  and  introduced  into  the 
puddling  furnace  in  the  proportion  of  about  three  times  as 
much  as  the  phosphorus  contained  in  the  iron.  The  phos- 
phorus and  the  chlorides  combine,  and  are  removed  in  the 
slag.  In  these  days  of  dear  coal  the  discovery  of  Professor 
Scheerer  assumes  considerable  importance,  inasmuch  as  one 
of  the  principal  objections  urged  against  the  use  of  peat  and 
preparations  of  peat  for  smelting  purposes  has  been  the  pre- 
sence of  phosphorus— in  large  or  small  quantities — in  that 
description  of  fuel.  If  the  elmiination  of  phosphorus  is 
reduced  to  the  simple  process  described,  its  presence  in  such 
pig-iron  as  is  intended  to  be  subsequently  “finished”  will 
become  of  minor  importance,  and  the  long-predicted  rivalry 
of  peat  with  coal  will  at  least  assume  a formidable  appear- 
ance.— Iron. 

Production  of  Glauber’s  Salts  in  the  Caucasus. — A 
natural  deposit  of  Glauber’s  salts  has  recently  been  dis- 
covered in  the  Caucasus.  In  the  trial  hole  that  was  sunk 
the  first  foot  furnished  marl,  then  grey  moist  clay  2J  feet, 
dark  grey  bituminous  salty  clay  9 inches,  and  pure  Glau- 
ber’s salt  bored  into  6 feet.  The  entire  deposit  probably 
amounts  to  15^  millions  of  cubic  feet.  The  salt  in  some 
places  is  entirely  free  from  other  salts,  and  contains  only 
8'10  per  cent,  of  mechanical  admixture. 


Transparent  Paper. — A German  invention,  recently 
patented,  has  for  its  object  the  rendering  more  or  less  trans- 
parent of  paper  used  for  writing  or  drawing,  either  with  ink, 
pencil,  or  crayon,  and  also  to  give  the  paper  such  a surface 
that  such  writing  or  drawing  may  be  completely  removed  by 
washing,  without  in  anyway  injuring  the  paper.  The  object 
of  making  the  paper  translucent  is  that  when  used  in  schools 
the  scholars  can  trace  the  copy,  and  thus  become  proficient 
in  the  formation  of  letters  without  the  explanations  usually 
necessary ; and  it  may  also  be  used  in  any  place  where 
tracings  may  be  required,  as  by  laying  the  paper  over  the 
object  to  be  copied  it  can  be  plainly  seen.  Writing  paper 
is  used  by  preference,  its  preparation  consisting  in  first  satu- 
rating it  with  benzine,  and  then  immediately  coating  the 
paper  with  a suitable,  rapidly-drying  varnish  before  the 
benzine  can  evaporate.  The  application  of  varnish  is  by 
preference  made  by  plunging  the  paper  in  a bath  of  it,  but 
i t may  be  applied  with  a brush  or  sponge.  The  varnish  is 
prepared  of  the  following  ingredients; — Boiled  bleached  lin- 
seed oil,  20  lbs.  ; lead  shavings,  1 lb.  ; oxide  of  zinc,  5 lbs. ; 
Venetian  turpentine,  I lb.  Mix  and  boil  eight  hours.  After 
cooling,  strain,  and  add  white  gum  copal,  5 lbs.,  and  gum 
sandarac,  f lb. — Journal  of  Applied  Science. 

Making  Paper  from  Hops.— The  Maidstone  Journal 
is  informed  that  it  is  intended  to  carry  out  in  this  coun- 
try, in  an  extensive  way,  the  French  invention,  lately 
noticed  in  the  Journal,  of  making  paper  from  the  sheath  of 
the  hop-stalk,  when  the  outer  skin  has  been  removed.  The 
substance  made  from  this  material  is  of  great  suppleness  and 
delicacy,  and  by  its  employment  in  this  manufacture  a new 
and  considerable  source  of  profit  will  be  opened  for  the  hop- 
grower.  The  importance  of  this  discovery  to  Kentish 
farmers  cannot  well  be  exaggerated,  for  if  the  season  should 
not  prove  favourable,  and  fail  to  produce  first-rate  hops,  the 
paper-making  material  will  compensate  for  the  deficiency  in 
this  respect.  No  doubt  the  growth  of  hops  will  be  intro- 
duced in  future  in  many  districts  where  they  are  not  known 
at  present,  as  the  large  amount  of  material  which  they  will 
supply  for  paper -making  will  alone  ensure  a good  return 
for  their  cultivation.  The  price  of  the  article  is  very  high 
at  present. 

A Substitute  for  India-rubber. — -The  Scientific  American 
states  that  a substitute  for  india-rubber  has  been  found  in  a 
gum  from  the  milkweed  plant,  or  other  plants  of  the  Asclepia 
tribe,  and  from  flax  and  other  seeds.  This  process  consists  in 
macerating  and  fermenting  the  substances,  and  then  by  evapo- 
ration reducing  the  liquid  so  obtained  to  a thick  gummy 
mass.  The  gum  produced  in  this  manner  is  alleged  to 
possess  many  of  the  valuable  qualities  of  india-rubber  ; it 
is  insoluble  in  water,  and  may  be  vulcanised  with  sulphur. 
The  price  of  pure  rubber  is  now  very  high,  and  the  discovery 
of  an  economical  substitute  is  a matter  of  great  importance 
in  the  arts. 

Alexandra  Park. — The  directors  of  the  Alexandra 
Palace  have  secured  the  entire  Japanese  Colony  at  the  Ex- 
hibition in  Vienna,  including  the  bazaar,  the  Moorish  house 
by  Dr.  Schmidel,  the  Austrian  Consul  in  Tangiers  (with  all 
its  fittings),  and  the  two  Moorish  Courts  in  the  large  exhibi- 
tion building,  besides  many  other  foreign  houses,  furnished 
tents,  &c.  


NOTICES. 

«- 

THE  LIBRARY. 

The  following  works  have  been  presented  to 
the  Library ; — 

Annals  of  the  Queen’s  College,  Birmingham.  Edited 
by  'William  Sands  Cox,  F.R.S.  Vols.  3 and  4.  Presented 
by  the  Editor. 

Report  of  the  Forty-second  Meeting  of  the  British 
Association  for  the  Advancement  of  Science,  held  at 
Brighton,  in  August,  1872.  Presented  by  the  Associa- 
tion. 

Transactions  of  the  Royal  Irish  Academy.  Vol.  24, 
parts  16  and  17.  Vol.  25,  parts  1 to  4.  And  the  Pro- 
ceedings of  the  Academy.  Vol.  10,  part  4 ; and  Vol.  1, 
second  series,  parts  2 to  8.  Presented  by  the  Academy. 

Statistics  of  the  Colony  of  Victoria  for  1871.  Part  8, 
Sickness  and  Infirmitj’.  For  1872,  Part  2,  Finance,  &c. 
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Hatbb.  1868. 


AU8TSB0AU,  18e9. 


STEPHENS'S  STAINS  FOR  WOOD, 

A snbstitut©  for  Paint  to  resemble  Oak,  Mahogany,  Rosewood,  Walnnt, 
Satinwood,  and  Ebony.  These  preparations  exhibit  to  great  advantage  the 
natural  grain,  so  that  the  cheapest  descriptions  of  wood,  when  stained,  sized, 
and  varnished,  tar  surpass  paint  in  beauty  of  appearance.  Specimens  of 
Deal  stained  by  post.  Manufactured  and  sola  by  the  Proprietor, 
HENRY  STEPHENS,  171,  Aldersgato  Street,  London. 

WILLIAM  WARNS  and  CO,, 

Sole  Manufacturers  of  the  

Patent  VOLUTE  HOSE  ; Consolidated  EMEKT  WHEELS; 
Improved  Junction  RUBBER  for  Valves,  Pump  Buckets,  Steam 
Packing,  Hydraulic  Rams,  Gas  Works,  &c. ; 
Ferruginous  CEMENT  for  Packing ; 
INDIA-RUBBER  MATS  for  Doorways,  Baths,  &c. ; 

The  Prince  of  Wales’  Self-closing  POUCHES ; 
PATENT  MAGNETIC  CUT  THREAD,  in  Warps. 

Manufacturers  also  of  all  descriptions  of  Vulcanized  India-rubber 
Sheet,  Valves,  Washers,  &o. ; Hose  Pipes,  Tubing,  Ac.;  Water- 
proof and  Air-proof  Goods. 

wM.  WARNE  & Co.,  9.  Gresham-st.  West.  E.C. ; & Tottenham.  N. 


Digestion  promoted  by  pepsine. 

Prepared  by  T.  Morson,  and  recommended  by  the  Medical 
Profession.  Sold  in  bottles  from  3s.,  and  boxes  from  2s.  6d.,  by  all 
Chemists,  and  the  Manufacturers,  THOMAS  MORSON  & SON,  124, 
SouthaTipton  Row.  'W.C.,  London.  See  name  on  label. 

Bookbinding  in  the  monastic, 

GROLIER,  MAIOLI,  and  ILLUMINATED  Styles,  in  the 
most  superior  manner,  by  English  and  Foreign  W orkmen. 
JOSEPH  ZAEHNSDORF, 

36,  CATHERINE  STREET,  STRAND,  W.C. 

Oleographs  and  engravings, 

THE 

FINEST  LANDSCAPES  AND  FIGURE  SUBJECTS, 

After  the  best  Masters, 


GEO.  REES,  41,  42,  43,  Russell  St.,  Covent  Garden, 
(Opposite  Royal  Entrance,  Drury  Lane  Theatre). 


AND  PERRINS’  SAUCE, 

“WORCESTERSHIRE, 

Pronounced  by  Connoisseara 
“THE  ONLY  GOOD  SAUCE” 

Its  use  improves  appetite  and  digestion. 
UNRIVALLED  FOR  PIQUANCY  AND  FLAVOUR 


BEWARE  OF  IMITATIONS, 

- To  avoid  which,  sc^  the  Names, 

LEA  & PERRINS,  on  all  Bottles  & Labels. 


Ask  for  “LEA  & PERRINS”’  SAUCE. 


Agents  : CROSSE  AND  BLACKWRLL,  London, 
and 

Sold  by  aU  Dealers  in  Sauces  throughout  the  v\  orld. 


Dass’s  East  India  Pale 

O ale. 

BARCLAY’S  PORTER  and  STOUT, 
f Id  Eighteen  Gallon  Casks,  Bottles,  Half 
Bottles,  and  Imperial  Pints. 

Also  DEVONSHIRE  CIDER 

BERRY  BROS,  and  CO.,  3,  St,  James’s-street,  London.  3.W. 


H 


UMBT  & SON,  DENTISTS, 

47,  LITTLE  BRITAIN,  E.C. 


SETS  IN 

40LD,  PLATINA,  AND  VULCANITE 

FITTED  IN  A FEW  HOURS  IF  REQUESTED. 

PRINTING  AND  SHOW  TABLETS.— We  beg  to 
notify  that  the  completion  of  recently  improved  steam  machinery 
now  enables  us  to  supply  every  description  of  LITHOGRAPHIC, 
LETTERPRESS  and  CllROMO  PRINTING,  at  greatly  reduced 
prices.  Estimates  and  Designs  furnished  for  Labels,  Wrappers. 
Circulars,  Catalogues,  Show  Tablets,  &c.,  both  plain  and  in  colors 
3,  Castle-street,  Holborn.  j « tohnson  a- 

56,  Hatton  Garden.  J . M.  J OHJNSON  & SONS. 


Awarded  Prize  Medal,  London  1862, 


For  Design  and  General  Excellence 


GOWTAN  & MANNOOCH, 

SUCCESSORS  TO  THE  LATE 

DUPPA  & COLLINS, 

S14,  STPIEET, 

NEAR  NEW  BOND  STREET, 

DECORATORS  AND  UPHOLSTERERS. 

C,  & M.  invite  attention  to  their  Fine  Collection  of  Chinese  Paperhangings,  just  imported  direct  from  Canton;  also  to  their  choice 
designs  of  French  and  English  Papers,  and  Cretonne  and  other  Chintzes,  Tapestries,  &c. 


CITY  COLZA,  LUBRICATING,  & RAPE  OIL  REFINERY, 

GrEORa-E  WHA.RE,  36^,  XJRPER  THAMES  S'TREET. 


LONDON,  1851-PRIZE  MEDAL  I LONDON,  1862-PRIZE  MEDAL. 

PARIS,  1855-FIRST-CLASS  MEDAL.  I DUBLIN,  1865-PRIZE  MEDAL. 


FREDERICK  EDWARDS  & SON’S 

ECONOMICAL  TILED  KITCHENERS. 

I Designed  to  obviate  entirely  the  objections  made  to  Kitcheners  of  the  ordinary  description.  These  Kitcheners 

j are  thoroughly  effective  and  durable.  They  are  very  economical ; they  give  no  oppressive  amount  of  heat ; and 
they  properly  ventilate  the  Kitchen.  The  Ovens  are  more  equally  heated  than  in  the  ordinary  Kitcheners,  and 
. roasting  can  be  done  in  front  of  the  fire  if  desired. 


49,  GREAT  MARLBOROTJaH- STREET,  REOENT-STREET,  LONDON. 

Prospectuses  forwarded,  per  post,  free,  on  appUeation. 
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ADVERTISEMENTS. 


SCALE  OF  CHARGES. 


0 4 
0 0 


Si  lines  or  under  (about  10  words  in  a line)  ...  ., 

Every  additional  line 

Half  column 

Column 

Special  arrangements  for  outside  of  cover. 

All  communications  to  be  addressed  to  THE  MANAGER 
Journal  of  thf  Society  of  Arts,  John-street,  Adelphi.  ’ 


Pletcher’s  New  Universal  Furnace 

-L  (GAS), 

FOR  MUFFLES,  CRUCIBLES,  LADLES, 

And  general 


purposes;  re- 
quiring neither  blast  nor  atten- 
tion, and  working  at  any 
required  temperature  with 
certainty. 

Small  sizes  for  Laboratory 
work.  Large  sizes  for  lirass 
and  iron  ca^tings,  reducing 
photo,  waste,  | hoto.  enamel- 
ling, assaying,  and  all  purpoes 
where  exact  results  are  re- 
quired wiihout  constant  atten- 
tion. 

More  than  fifteen  hundred 
of  these  furnaces  are  now  in  use. 

Drawing  and  descriptions 
free  by  post. 


T.  FLETCHER.  F.C.S., 
BOLD-STREET, 

AND 

suez-street; 

■WARRINGTON. 


Moscow  Exhibition.— A First  Grand 

GOLD  MEDAL  WAS  AWARDED  TO 

JAMES  DALZIEL  DOUQALL. 

FOR  HJS  ^ 

PATENTED  IMPROVEMENTS  IN  BREECH-LOADERS. 


PARIS, 


Medals  have  also  been  taken  at 
JUBULPORE,  AND  LONDON. 


AT  VIENNA  EXHIBITION 

Later  Improvements  are  being  shown. 

THE  CELEBRATED  AND  WoKLIi-RENi  )WNED  PATENT 
SIDE-LEVER,  LOCK-FAST  BREECH-LOADER 
Is  unrivalled  for  Use  in  foreign  Countries,  where  duiability 
is  a sine  gun  non. 

THE  NEW  DOUBLE  PATENT  UN i lE R-LEV  R LOCK-FAST 
Is  acknowledged  to  he  a most  ^ dmirai'le  Improvement. 

THE  NEW  DOUGALL  SELF-CLOSING  GUNS 
Are  the  strongest  made,  as  can  he  showu  to  all  inquirers. 


DOUGALL’S  KOYAL  RIFLE, 

For  Dangerous  Game,  is  the  most  Important  Improvement 
Sporting  Rifles  up  to  this  dale. 

Weight  of  Ball,  oz  25  grs.  Flat  Trajectory,  from  20  to  200  yds. 

DOrGALL’S  EXPRESS  RIFLFS, 

DUCK  GUNS,  AND  GENERAL  FOWLING-PIECES, 
Are  Manufactured  by  J.  D.  D.,  in  ihf-ir  entirety,  from  the  rough 
Wood  and  Iron. 


DOUGALL’S  SUPERIOR  LOADED  CARTRIDGES 

fAS  USED  BY  THK  LEADING  SpOUT.<MEN>, 

Are  remarkable  for  possessing  attractive  qualiiies,  which  make  them 
preferrable  to  all  otuhrs.  sent  to  any  pai  tof  the  United  Kingdom. 


JAMES  OALZlEL  DOUCaLL. 

GUN  & EXPRESS  RIFLE  MANUFACTURER, 


(By  Spbi  lAL  Warkants,) 

To  their  R H H.  The  Prince  of  Wales  and  I he  Dukr  of  Edinburgf, 

59,  ST.  JAMES'S  street,  LONDON,  S W. 

23,  GORDON-  TPEFT 


GLASGOW, 

ESTABLISHED  1760. 


N.B: 


THE  "SELF FEEDING” 

efrigerator. 

(ASH’S  NEW  PATENT,  DATED  1872.) 


Selected  for,  and  used  in,  ihe  Silkworm  House,  Inter- 
national Exhibition.  B\'  this  invention  the  !o»\  est  temperature 
produced  by  a given  quantity  of  ice  is  fuliy  maintained, 
day  by  day,  until  only  a lev'  pounds  of  ice  temain.  I'wo 
“ Self-feeding  ” f^afes  of  equal  area  can  be  seen  in  ac  tion 
charged  wi;h  about  501t>  and  101b.  of  block  ice  respectively, 
each  registering  the  same  d'  gree  of  cold. 

GREAT  E<  ONOMY  IN  ICE. 

IN(’REASI  D SPATE 
AN  UNIFORM  LO\\  T MPl^RIURE. 

A DRY  VE  DILATED  A I MO-IGll- RE. 

Such  important  results  in  «efrigeration  camiut  be  obtained 
by  any  otlier  system. 


Manufactured  by  the  Pr"prietors  of  the  Patent,  and  Sold 
Exclusively  at  their  Office.',  the 


PISTON  m I NG  mmm  & ice  company, 


314  TO  3I7C,  OXI  ORD  S'l  REET,  W. 
(Near  Harewood  Gate.) 


THE  MOST  WHOLESOME  SPIRIT  IN  GENERAL  USE,  BEING: 
FREE  FROM  THE  FUSIL  AND  ESSENTIAL  OILS 
THAT  FLAVOUR  OTHER  SPIRITS. 


SOLD  BY  WINE  MERCHANTS, 

AND  AT 

HOTELS,  TAVERNS,  AND  REFRESHMENT  ROOMS. 
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All  communications  for  the  Society  should  he  addressed  to  the  Secretary  y 
John-itreety  Adelphi^  London^  W,C, 


ANNOOTCEMENTS  BY  THE  COTTNCIL. 


GENERAL  EXAMINATIONS,  1874. 

Tlie  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  bad  gratis,  on  application 
to  tbe  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
eyenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — 


Tuesday, 
April  21, 
From  7 to  10  p.m 

W E DNESD  AT, 
April  22, 
From  7 to  10  p m. 

Thursday, 
April  23, 
From  7 to  10  p.m 

Friday, 
April  24, 
From7tol0p.m. 

Arithmetic. 

Logic. 

Floriculture. 

Tlienry  of  Music 
Ruirlisli  History. 
German. 
Spanish. 

Political  Eco- 
nomy. 

French. 

Fruit  and  Vege- 
table Culture. 

Book-keeping. 
English  Lan- 
guage. 
Italian. 

Friday,  April  24,  6 to  7 p.m. — Dictation. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  being  again  examined  in  that  siibject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subject  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any' subject. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations.  I 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely,  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 


ECONOMICAL  USE  OF  COAL  FOR  DOMESTIC 
PURPOSES. 

With  regard  to  these  prizes  it  has  been  decided 
that  testing  rooms  will  be  provided,  m which  the 
various  competing  articles  may  be  tested  in  succes- 
sion, each  competitor  having  allotted  to  him  in 
turn  a room  and  chimney,  for  a limited  period, 
where  he  may  fix  his  apparatus  for  the  pm-pose  of 
its  being  tested  by  the  judges  appointed  by  the 
Society  of  Arts,  the  same  to  be  removed  when 
directed  by  the  j udges ; such  fixing  and  removal 
to  be  at  the  cost  of  the  competitor. 

The  competing  articles  must  be  delivered  at  the 
London  International  Exhibition  Building,  South 
Kensington,  on  the  1st  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently  shown 
in  the  Exhibition  of  1874. 


HALL-MARKING  OF  JEWELLERY.—  PRIZE  FOR 
ESSAYS. 

1.  It  having  been  brought  to  the  knowledge  of 
I the  Council  of  the  Society  of  Arts  that  what  is 

j termed  “ Halhmarking  ” of  jewellery  and  articles 
of  gold  and  silver,  is  inadequate  to  secure  to  the 
pubhc  that  protection  in  the  quality  of  the 
materials  for  which  it  is  intended,  they  have  ac- 
cepted the  offer  of  one  of  the  members,  Mr.  Edwin 
W.  Streeter,  to  place  £25  at  their  disposal,  to  be 
awarded  as  a prize  for  an  Essay  treatmg  on  this 
subject,  with  suggestions  for  an  improved  system. 

2.  The  Essays  must  be  sent  in  not  later  than  the 
1st  of  November,  1873,  marked  with  a motto,  or 
cypher  only,  accompanied  by  a sealed  letter,  with 
the  corresponding  motto  or  cypher  marked  out- 
side, giving  within  the  name  and  address  of  the 
writer  of  the  Essay. 

3.  Brevity  will  be  considered  a merit. 

4.  The  Council  shall  have  the  right  of  publishing 
the  prize  Essay  in  the  Journal,  and  they  reserve 
the  right  of  withholding  the  prize  altogether,  or 
of  awarding  a lesser  sum,  if  the  judges  shall  so 
recommend. 

P.  Le  Neve  Foster,  Secretary. 
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PROCEEDINGS  OF  THE  SOCIETY- 


CANTOR  LECTURES. 

The  third  lecture  of  the  third  course  of  Cantor 
Lectures  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thudichtjji,  Esq.,  M.D.,  on  Monday 
evenijig,  May  5th,  1873,  as  follows  : — 

Lecture  III. 

Description  of  the  vineyards  of  the  Alto  Douro,  from  per- 
sonal olservation  of  the  lecturer.  Contrast  of  geological 
position  of  these  vineyards  to  those  of  Jerez  ; varieties  of 
vines  cultivated.  Indigenous  vines  in  the  province  of 
Entre  Douro  e Minho.  Viticulture  in  the  Alto  Douro. 
The  vintage  and  wine-making . Elderberry  and  logwood. 

The  vineyards  of  Jerez,  which  I described  in  my 
first  lecture,  are  so  beautiful  and  productive  that 
they  might  well  be  termed  the  vineyards  of  Venus. 
Undulating  hills,  easily  accessible  from  all  sides,  are 
covered  with  a luxurious  growth  of  vines,  which  every 
September  finds  heavily  laden  with  an  enormous  mass 
of  luscious  fruit.  A poetical  enthusiast  might  call  these 
hills  the  very  breasts  of  nature.  Very  different  is  the 
aspect  and  condition  of  the  vineyards  of  the  Alto  Douro. 
Here  all  is  rock,  gorge,  almost  inaccessible  mountain, 
precipice,  and  torrent,  while  over,  or  along,  all  these  rude 
features  of  nature  are  drawn  countless  lines  of  stone 
walls  by  which  man  makes  or  supports  the  soil  in  which 
the  vines  find  their  subsistence.  When  opposite  Tua,  I 
had  counted  150  stone-built  terraces,  one  above  the  other, 
covering  the  rock  which  rises  almost  out  of  the  waters 
of  the  Douro.  I thought  that  if  Jerez  was  the  vineyard 
of  Venus,  this  Alto  Douro  vineyard  must  be  termed  the 
vineyard  of  Hercules. 

The  vineyards  of  the  Alto  Douro  may  be  visited  from 
Oporto.  There  are  mail-coaches  running  twice  a daj' 
either  way,  which  deliver  their  passengers  at  Regoa  or 
Oporto  in  less  than  24  hours ; but  it  is  more  convenient 
to  travel  in  a hired  carriage,  particularly  when  the 
traveller  desires  to  make  studies  by  the  road-side  ; 
although  the  price  of  such  a carriage  in  the  middle  of 
September,  when  the  great  exodus  of  British  merchants 
to  the  vineyards  take  place,  is,  as  a rule,  eight  pounds 
sterling  for  the  night  journey.  Now  this  journey  is 
often  described  after  the  manner  in  which  the  Phoeni- 
cians related  the  dangers  of  their  sea- voyages ; along  it 
are  supposed  to  be  found  defiles  like  those  of  Scylla  and 
Charybdis.  kly  surprise  was  therefore  agreeable  when 
I drove  to  the  very  foot  of  the  vineyards  on  a beauti- 
fully-constructed macadamised  road,  while  the  scenery 
during  the  whole  journey  surpassed  in  beauty  many  of 
the  reputed  great  sights  of  Europe.  Indeed,  the  rise 
up  to  the  watershed  of  the  Douro  valley  is  not  sur- 
passed by  anything  I have  seen  in  Switzerland,  the 
Pyrenees,  or  the  mountains  in  central  and  southern 
Spain.  The  ascent  should  be  made  on  horseback,  while 
the  carriage  is  being  drawn  up  by  the  steady  bullocks, 
which  take  half  the  labour  from  tlie  carriage-horses. 

Vines  of  the  Province  Entre  Douro  e Minho. 

During  the  entire  journey  up  to  the  water-shed 
the  observer  sees  no  vineyards,  properly  so-called, 
but  he  sees  all  round  the  houses  and  villages,  along 
the  roads,  along  the  margins  of  woods,  vines  creep- 
ing up  trees,  and  competing  with  their  foliage  for  air 
and  sunshine.  I observed  only  black  grapes  on  these 
vines,  and  all  those  which  I tasted  were  very  acid  and 
astringent.  From  them  is  made  the  beverage  called 


“green  wine”  (vinho  verde),  from  its  resemblance  to 
wine  made  from  unripe  fruit.  The  fruit  is,  in  fact,  un- 
ripe, and,  moreover,  never  becomes  ripe  in  any  year, 
owing  to  its  being  grown  high  up  in  the  air.  I have  not 
been  able  to  ascertain  what  kind  of  grapes  and  wine  these 
vines  would  yield  if  they  were  cultivated  in  good  situa- 
tion and  low  on  the  ground.  On  the  whole,  what  I saw 
gave  me  the  impression  that  these  nondescript  vines, 
which  I also  observed  in  forests  and  in  woody  valleys, 
covering  shrubs  and  brambles,  were  like  the  vines  of  the' 
Algaida,  described  in  the  former  lecture,  true  children 


of  the  soil,  indigenous  plants,  which,  with  a minimum  of 
help  on  the  part  of  man  in  the  shape  of  pruning,  produce 
an  enormous  quantity  of  harsh  fruit,  having  the  same  re- 
lation in  taste  to  the  wine-berry  as  a crab-apple  has  to  a 
fine  French  pippin.  The  vinho  verde  is  only  produced 
in  this  province  of  Entre  Douro  e Minho,  and  no  other 
wine,  particularly  none  of  the  quality  produced  in  the 
Alto  Douro,  termed  “vinho  maduro,”  ripe  wine,  is  here 
grown. 

Soil  of  the  Alto  Douro  District. 

The  river  Douro,  in  Portugal,  flows  through  a valley 
with  precipitous  sides,  mainly  formed  of  a clay-schist 
formation.  This  reposes  upon  or  alternates  with  granite, 
and  the  latter  rock  not  rarely  appears  on  the  heights 
forming  the  water-sheds.  The  clay-schist  forms  the 
viticultural  soil,  for  many'  reasons.  It  is  easily'  broken 
into  parallel  slabs,  with  which  terraces  can  he  built,  so- 
called  dry  walls,  requiring  no  mortar  or  other  binding 
material ; it  is  easily'  disintegrated  by  the  atmosphere, 
and  forms  a clay  soil,  which  retains  the  water  with  per- 
tinacity', and  allows  it  to  sink  deep  into  the  fissures  of  the 
schist,  where  also  the  roots  of  the  vines  are  able  to  follow 
to  great  depths.  The  granite,  on  the  other  hand,  lacks 
most  of  these  properties  ; it  does  not  easily  break  up,  and 
becomes  very  dry  in  summer,  and  then  is  generally 
situated  so  high  above  the  level  of  the  sea  that  the  vine 
becomes  excluded  from  it  by  the  coldness  of  the  climate 
resulting  from  the  elevation.  A great  part  of  the  soil  of 
the  wine  districts  could  not  be  planted  with  any  other 
crops  ; the  valleys  bear  a few  strips  of  land  used  in  maize 
cultivation  ; here  and  there  are  some  olives.  Corn,  and  a 
few  fodder  plants  are  grown  on  the  mountains  above  the 
wine  region.  It  is  the  vine,  and  the  vine  alone,  which 
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has  made  the  rocks  of  the  Alto  Douro  a cultivated  part 
of  the  earth’s  surface. 

Topographical  Notes. 

The  topography  of  the  Alto  Douro  is  best  understood 
with  the  aid  of  the  maps  which  have  been  elaborated 
by  the  late  Baron  Forrester.  The  largest  and  most 
beautiful  of  them  has,  I believe,  never  been  published 
for  sale,  but  only  printed  for  private  distribution  by 
the  baron.  A useful  copy,  on  a reduced  scale,  was 
published  by  Parliament  in  1862,  in  the  Eeport  of  the 
Committee  on  Import  Duties  on  Wines.  The  limits  of 
the  cultivation  of  the  vine  are  on  this  map  marked  by 
a red  line,  which  includes  what  was  formerly  the  district 
under  the  surveillance  of  the  so-called  Agricultural 
Compan}'.  The  cultivation  of  the  vine  is  most  extended, 
and  as  regards  the  production  of  a particular  class  of 
wine,  most  successful,  on  both  sides  of  the  river  Oorgo,  a 
tributary  of  the  Douro,  coming  from  the  north.  The 
district  west  of  the  Corgo,  usually  called  the  Lower 
Gorge,  has  the  most  ancient  cultivation.  This  begins  at 
a distance  of  about  42  miles  English  above  Oporto,  and 
occupies  the  triangular  space  between  the  Douro  and 
Corgo.  The  part  east  of  the  Corgo,  ending  near  the 
river  Taah,  is  termed  the  Upper  Corgo.  On  the  south 
of  the  Douro  there  is  also  a strip  of  mountainous  territory 
planted  exclusively  with  vines,  but  it  is  much  narrower 
than  that  district  on  the  north  bank.  On  the  whole  it 
may  be  said  that  the  vineyards  of  the  Alto  Douro  extend 
over  a piece  of  mountainous  country  30  English  miles 
in  length  from  east  to  west,  and  10  miles  in  width  from 
north  to  south.  The  part  of  the  district  above  Tua, 
which  contains  several  excellent  though  relatively  new 
vineyards,  is  now  frequentlj’’  termed  the  Alto  Douro 
Superior,  as  distinguished  from  the  Alto  Douro. 

Modes  op  Planting  and  Training  the  Vine. 

In  the  Alto  Douro  one  can  see  nearly  all  the  varieties 
of  culture  side  by  side,  but  the  prevailing  mode  is  a 
rational  low  cultivation.  Near  and  below  Regoa  there 
are  yet  many  espaliers,  forming  covered  walks,  about 
two  yards  high,  over  which  the  vines  are  trained ; 
all  these  give  bad  grapes  and  bad  wine.  Above  Regoa 
they  disappear  entirely,  and  the  vines  are  trained  low  on 
on  the  ground,  but  the  pruning  is  not  so  methodical 
as  at  Jerez,  and  consequently  with  the  age  of  the  vine 
its  bearing  pa:  t rises  higher,  sometimes  a yard  above  the 
ground.  Grapes  grown  at  that  height  mostly  remain 
sour,  and,  particularly  in  dry  years,  form  acid  raisins, 
which  spoil  the  wine  from  the  lower  fully  ripe 
. grapes.  The  viticulturists  treat  such  wines  by 
forming  laj'ers,  bending  the  highest  branch  towards  the 
ground,  drawing  it  through  a trench,  and  allowing  it  to 
project  at  a distance.  The  young  vine  is  never  separated 
from  the  old  stock,  and  the  old  stock  is  never  allowed  to 
grow  branches  ; such  old  loop-shaped  vine-trunks,  pro- 
jecting from  the  earth,  and  destitute  of  leaves,  are  seen 
in  great  numbers,  particularly  in  old  vineyards.  There 
are  vines  trained  to  sticks,  as  in  France  and  Germany, 
and  vines  trained  without  them  ; in  some  vineyards  the 
vines  were  planted  through  holes  in  the  perpendicular 
walls;  but  it  appeared  that  many  so  planted  had  died  from 
drought  and  heat. 

The  operations  on  the  soil  are  not  so  methodical  as  at 
Jerez.  There  is  an  excavation  made  round  ever}'  vine 
in  autumn  to  catch  the  rain-water ; at  the  same  time  the 
vine  is  pruned.  Eeach  of  the  two  or  three,  or  more, 
main  branches  of  the  vine  is  allowed  two  or  three  eyes 
for  the  bearing  branches,  and  a spur  of  one  eye  with  the 
subsidiary  small  eye  for  the  growing  of  wood.  All  the 
vineyards  are  kept  carefully  free  from  weeds,  so  that  the 
sun  has  free  play  in  heating  the  soil. 

The  Douro  vines  have  this  peculiarity  in  common, 
that  their  fruit  is  not  large-sized  like  the  grapes  of 
Andalusia,  nor  small-sized  like  the  grapes  of  Burgundy 
or  the  Rhine,  but  medium-sized  like  that  of  the  paludal 
vines  of  the  Gironde. 


Vintage  and  Modes  of  'Vinification. 

The  vintage  in  the  Alto  Douro  begins  at  the  earliest 
on  the  20th  of  September,  and  ends  about  the  10th  of 
October.  The  vineyards  in  low  situations,  close  upon 
the  Douro,  are  the  earliest  to  harvest,  and  even  then  the 
grapes  are  sometimes  over-ripe,  so  as  to  be  partially 
passulated ; the  latest  vintages  are  in  the  third  or  top 
region  of  the  slopes.  The  vintage  is  executed  by  men 
and  women,  all  from  Gallicia,  hence  termed  Gallegos. 
These  also  do  all  the  other  labours  on  the  ground  re- 
quired throughout  the  year;  the  settled  population  of 
Portuguese  is  too  small  in  numbers,  and  too  sickly  for 
heavy  work ; for  the  entire  district  is  extremely  un- 
healthy. The  Gallegos  receive  on  an  average  7d.  per 
day  in  money,  and  food,  which,  however,  does  not 
include  bread.  The  dail}'  food  consists  of  a pound  of 
salted  dry  cod,  of  which  large  quantities  are  imported 
into  Portugal  from  Newfoundland,  and  of  a quart 
of  a kind  of  soup,  consisting  of  cabbage  leaves, 
beans,  and  lard,  boiled  in  water.  The  Gallegos  of 
each  vineyard  not  only  mess  together,  but  also  sleep 
together  in  the  same  shed,  and  any  attempt  to  separate 
the  sexes  is  immediately  followed  by  protests,  and,  if 
these  are  unheeded,  by  an  exodus.  The  women  assist  in 
the  collection  of  the  grapes  only,  but  the  disintegration 
of  the  grapes,  their  pruning,  &c.,  is  all  done  by  men. 

The  Lagar. 

The  receptacle  in  which  the  grapes  are  collected  while 
the  vintage  is  proceeding,  in  which  the  grapes  are 
mashed,  extracted,  and  pressed,  is  termed  a lagar. 
It  is  always  built  of  stone,  generally  granite,  more 
rarely  slate,  or  masonry.  In  size  it  varies,  so  that  it 
may  hold  the  grapes  for  only  a few  pipes  of  wine,  or 
for  many  up  to  10  and  16.  In  the  large  vineyards  there 
are,  therefore,  lagars  of  several  sizes,  so  that  they  are 
immediately  adapted  for  large  and  small  harvests.  The 
shape  of  the  lagar  is  mostly  square,  or  oblong,  its  depth 
about  two  feet,  or  a little  more,  and  its  sides  vary  in 
length  between  three  yards  and  eight  or  ten  yards. 

The  Press. 

Over  and  across  each  lagar  is  fixed  one  of  the  old- 
fashioned  lever  or  beam-presses,  of  which  the  sketch 
(see  next  page)  herewith  gives  an  idea.  Such  presses 
do  yet  occur  in  Wiirtemburg,  but  they  are  not  any 
longer  in  use  on  the  Rhine  ; I have  never  seen  any  in 
France. 

Treading  of  the  Grapes — Fermentation. 

After  the  lagar  has  received  its  full  complement  of 
grapes,  or  as  mui'h  as  it  can  conveniently  hold  during 
the  entire  operations  of  vinification,  a number  of  Gallegos, 
with  their  legs  bared  to  the  upper  thighs,  go  on  to  the 
lagar  and  tread  the  grapes  into  pulp.  This  operation 
lasts  from  24  to  48  hours  without  interruption,  the  men 
being  changed  from  time  to  time  for  refreshment  and 
rest.  During  or  after  this  operation  fermentation  begins, 
and  proceeds,  according  to  temperature,  quicker  or  slower, 
but  it  is  hardly  ever  very  tumultuous  ; more  frequently  it 
falls  below  the  necessary  energy,  owing  to  the  stone  walls 
of  the  lagar  abstracting  too  much  heat.  In  that  case  as 
many  men  as  can  stand  in  the  lagar  are  put  on  to  it,  and 
they  are  kept  slowly  stirring  the  mass  with  their  feet 
until  they  have  communicated  so  much  heat  that  the  fer- 
mentation can  again  proceed  alone.  'When  the  fermenta- 
tion has  so  far  progressed  that  the  amount  of  alcohol 
formed  counter-balances  the  specific  gravity  of  the  re- 
maining sugar  so  far  as  to  bring  the  glucometer  to  the 
zero  point,  the  fermenting  mass  is  again  trodden  by  the 
Gallegos,  this  time  in  order  to  extract  the  colouiing 
matter  from  the  husks.  When  the  wine  is  as  dark  as 
may  be  desired,  and  a sample  runs  over  a white  plate  so 
as  to  leave  streaks  of  thick,  dark  red  dye  behind,  fer- 
mentation is  considered  complete.  The  wine  is  now 
drawn  off  by  a pump,  syphon,  or  tap,  or  through  a hole 


830  JOURNAL  OP  THE  SOCIETY  OP  ARTS,  September  19,  1873. 


in  the  bottom  of  the  lagar,  the  exit  being  guarded  by 
some  sort  of  strainer,  and  run  into  a large  wooden  cask, 
■which  may  hold  from  5 to  30  pipes,  and  is  termed  a 
“tonnel.”  From  four  to  eight  volumes  of  brandy,  of 
about  40°  Cartier,  are  added  to  every  hundred  volumes  of 
wine,  and  the  mixture  is  left  to  clarify  itself  by  gravity'. 

EeMauxs  on  this  Mode  of  Vinification. 

The  mode  of  making  port  wine  is  extremely  unclean, 
and  the  proceedings  are  very  crude  and  elementary; 
nevertheless,  so  good  a product  is  obtained  that  its  faults 
are,  as  it  were,  drowned  in  its  good  qualities.  In 
Thudichum  and  Dupre’s  treatise,  p.  677,  a complete 
scheme  for  the  reform  of  the  making  of  port  wine  is  given, 
which  has  already  been  partially  carried  out,  in  the 
autumn  of  1872,  under  my  personal  supervision,  in  tlie 
Alto  Douro,  and  the  wine  so  produced  is  now  in  the 
London  market  ready  for  consumption.  I can,  therefore, 
refer  to  it  as  a complete  justification  of  our  scientilic 
theories,  which  will,  I hope,  find  an  expanded  application 
in  the  future.  The  great  object  of  the  wine  makers  must 
he  to  produce  good  and  durable  wine  with  only  so  much 
alcohol  as  shall  not  be  injurious  to  the  wine  drinker. 
This  cannot  be  said  to  be  the  case  with  the  ordinary' 
thick,  heavy',  so-called  loaded  ports  of  40  to  42  degrees  of 
proof  spirit,  and  for  this  reason  whole  classes  of  society 
in  Britain  have  ceased  to  drink  any  port  wine  whatever. 
Yet  good  port  wine  is  one  of  the  most  wonderful  produc- 
tions of  the  earth  ; and  1 am  sure,  when  vinification  in  all 
its  branches  and  variations  shall  be  once  fully  understood 
on  the  Alto  Douro,  it  will  produce  such  excellent  red 
wines  as  hitherto  have  not  been  exported  from  the  Penin- 
sula. 

Eldekbemiy  and  Logivood. 

It  is  said  that  port  wine  is  coloured  with  elderberries 
and  other  dyes,  and  sweetened  with  jeropiga  and  treacle, 
besides  being  dosed  with  brandy  ; but  I have  been 
unable  to  find  any  eviilence  of  this,  at  least  as  regards 
Alto  Douro  wines.  Elder  trees  are  very  scarce  in  the 
Alto  Douro,  and  I can  in  this  respect  fully  confirm  the 
statement  of  Mr.  Consul  Crawford.  Moreover,  the  Alto 
Douro  wine,  of  a good  year  at  least,  is  so  deeply'  coloured, 
in  fact,  so  excessively  loaded  with  colouring  matter, 
that  it  cannot  by  any  means  require  any  addition  of 
colour;  and  although  I must  fully  maintain  the  fict 
stated  in  the  “Treatise  of  Wines,”  pp.  68,  et  scq.,  yet 
I believe  that  the  eldei'berries  there  shown  to  be  ex- 
ported from  Oporto,  are  really  used  for  colouring  other 


wines  than  port  wine,  particularly'  the  Spanish  ports, 
Mountain  ports.  Cape  ports,  and  Sicilian  red  wines^ 
which  are  carried  to  England,  and  thence  exported 
to  countries  where  people  buy  wine  rather  by  the 
name  it  bears  than  by  any  quality  it  piossesses. 

It  is  also  not  rarely'  stated,  and  I have  stated  so  my'self, 
upon  the  evidence  of  Mr.  Cyrus  Field,  in  the  re- 
port of  the  Parliamentary  Committee  of  1852,  that  port 
wine  is  now  and  then  coloured  red  by'  means  of  Brasil- 
wood,  commonly  called  logwood  ; but  this  is  a great  and 
deplorable  error,  as  it  is  quite  impossible  to  dy'e  wine  of 
any  kind  with  logwood — for  the  colour  of  logwood  is 
purple  only  in  alkaline  solution,  and  not  in  acid,  in 
which  it  is  only  tawny.  Moreover,  it  is  very  astringent, 
a quality  which  almost  all  port-wine  possesses  in  excess. 
Logwood  is  never  used  in  trade  for  dying  any'thing 
purple,  and  the  large  quantities  of  logwood  shipped  to 
Europe  are  nearly  entirely  consumed  in  the  production, 
by  means  of  iron  mordants,  of  firm  black  colours  on  I 
many  kinds  of  tissues  ; and,  although  it  may'  occur  that 
particular  artists  in  mixing  and  counterfeiting,  dye  some 
pipes  of  white  wine  with  elderberries,  and  give  them 
astringency  ■noth  logwood,  nevertheless  I believe  that 
such  products  would  commercially'  not  pay  the  cost  and 
trouble  of  their  production,  and  are,  at  all  events,  only 
an  exceedingly  small  fraction  of  the  wines  which  con- 
stitute the  bulk  of  the  exports  from  Oporto.  I am, 
therefore,  of  opinion  that  the  sooner  we  dismiss  these 
prejudices  and  errors  regarding  elderberry  and  logwood 
in  port-wine,  the  better.  There  is  now  sold  in  London 
perfectly'  normal  wine  from  the  Alto  Douro,  which 
is  made  from  the  finest  grapes,  fully'  fermented,  so 
as  to  contain  no  sugar,  and  not  mixed  with  any' 
brandy  -«'hatever.  The  wine  is  sold  at  a very 
moderate  piice,  considering  its  body',  flavour,  and 
qualities.  A few  y'ears  ago  it  was  declared  to  be  im- 
possible to  bring  natural  port- wine  to  London,  but  this 
wine  affords  the  refutation  of  this  fallacy'.  Thus,  I 
have  no  doubt  that  science  'will  succeed  in  dispelling 
errors  and  fallacies  by  which  men  are  held  in  a kind  of 
bondage,  which  always  damages  not  only  their  pockets 
but  their  stomachs  and  their  minds  as  well. 

Note. — The  leclure  was  illustrated  by  the  exhibits  of 
the  portraits  of  grapes  above-mentioned,  and  the  map  of 
the  Douro  district,  by  Forrester  ; by  specimens  of  port- 
wine  from  the  years  1815,  1831,  1847,  1858,  1870  (dry 
and  free  from  brandy'),  1871  (mild  sweet,  with  little 
brandy'),  1871  (sweet,  with  no  brandy  whatever),  all 
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of  -which  were  ■ tasted  after  the  lecture  by  many 
persons.  The  four  specimens  of  rare  old  port-wine 
(1815  to  1868)  has  been  presented  to  the  lecturer  for 
exhibition  to  the  Society  on  this  occasion  by  T.  0. 
Wigham,  Esq,,  formerly  of  Oporto  and  now  of  London. 
The  lecturer  also  exhibited  a wine-skin,  in  which  much 
port-wine  is  transported  from  the  higher  mountainous 
regions  on  the  backs  of  men,  mules,  and  donkeys  to  the 
lower  regions  and  depositories. 


AMRAL  mTERNATIONAL  EXHIBITIONS. 


The  Council,  having  been  informed  that  her 
Majesty’s  Commissioners  do  not  intend  to 
publish  Reports  on  the  different  departments  of 
the  Exhibition  of  the  present  year,  and  looking  to 
the  great  importance  to  Arts,  Manufactures,  and 
Commerce  that  these  annual  displays  should  not 
pass  away  -udthout  some  record,  have  decided  to 
undertake  that  duty,  and  for  this  purpose  have 
engaged  the  services  of  gentlemen  specially 
skilled  in  the  subjects  of  the  several  sections, 
to  prepare  such  Reports  for  pirblication  in  the 
Society’s  Journal.  The  Council,  however, 
desire  it  to  he  understood  that,  in  publishing 
these  reports,  they  do  not  necessarily  adopt  all  the 
views  ex])ressed  in  them,  which  must  be  taken 
as  those  of  the  writers  only. 

The  following  reports  conclude  the  series. 


REPORT  ON  CHEMICALS  (VICTORIAN 
DEPAKTMENT). 

By  W.  H.  Walenn,  F.C.S. 

To  peoiffe  unacquainted  with  the  resources  of 
our  colonies,  regarded  from  the  colonist’s  point 
of  view  (which  necessarily  includes  the  character 
of  the  country  colonised  and  the  energy  of  the 
colonise^),  the  fact  of  chemicals  being  produced 
as  an  article  of  commerce  from  a colony  which 
has  only  had  existence  as  a separate  province 
since  1850 — scarcely  23  years  ago — must  appear 
a marvel.  The  sequel  will  show  this  to  be  the 
case,  and  that  the  investment  of  large  capital 
has  followed  upon  the  productions  of  the 
countrjq  that  Avait  to  he  converted  from  raw 
material  into  those  products  which  a high  de- 
gree of  civilisation  can  only  appreciate.  This 
part  of  Australia,  namely  Victoria,  was  not 
known  until  the  commencement  of  this  century. 
The  first  sales  of  land  took  place  in  1835,  and 
now,  scarcely  forty  years  after,  a highly  culti- 
vated race  of  people  inhabit  it,  and  claim 
brotherhood  with  the  most  advanced  nations 
upon  the  face  of  the  earth.  'J  he  vegetation 
met  with  in  the  neighbourhood  of  Victoria,  like 
that  in  other  parts  of  the  island,  is  unique  and 
gigantic.  The  race  of  Eucalyj)ti,with  their  height 
of  150  feet,  and  their  girth  of  30  feet,  re- 
markable for  the  essences,  gums,  oils,  and 
alkaloids  that  they  offer ; the  Acacias,  yielding 
tar,  vinegar,  alcohol,  and  catechu ; and  the 


XanthorrJicea  Australis  (the  grass  tree),  yielding 
a peculiarly -constituted  resin,  are  specimens  of 
vegetable  life  that  can  only  be  realised  in 
description  by  analo2-y  with  kangaroos,  opossums, 
and  other  exceptional  products  of  these  parts  of 
the  world. 

The  Eucalyptus  globulus,  or  blue  gum-tree, 
yields  a decoction  which  is  said  to  he  a suc- 
cessful rival  to  sulphate  of  quinine,  on  account 
of  its  eminently  antiperiodic  qualities. 

These  quaiiti  s were  first  brought  out,  it 
appears,  by  the  enterprise  of  Mr.  Joseph  Bosisto, 
pharmaceutical  chemist  of  Melbourne,  in  1862  ; 
for,  strange  to  say,  these  medicinal  properties  were 
not  immediately  called  for  hv  the  requirements 
of  the  colonists,  as  the  district  is  remarkably  free 
from  all  tendenc}”^  to  agueish  complaints.  Several 
specimens  of  Liq.  Eucalypti  glohuli  and  other 
products  are  exhibited  by  Mr.  Bosisto.  The  oil 
distilled  from  i\\e  Eucalyptus  glohulus{Gn^Ao  0) 
is  said  to  be  antiseptic.  Eucalyptol  (C12  II.20  0) 
is  antiseptic,  stinrulating,  and  disinfectant.  It 
should  be  mentioned  that  Mr.  Bosisto  has  ob- 
tained the  award  of  the  Jury  of  the  Vienna  Ex- 
hibition to  this  colony. 

Amongst  the  essential  oils,  the  01.  Menthoc 
piperitcB  (true  oil  of  peppermint)  and  oleosa, 
a powerful  solvent  of  varnish,  &c.,  claim  atten- 
tion. 

A great  number  of  exhibits  are  made  by  the 
Royal  Commissioners  for  Victoria,  and  are  pre- 
pared by  Baron  Von  Mueller,  director  of  the 
Botanical  Gardens  of  Melbourne.  Amongst  these 
are  varnish  from  the  resin  of  Xanthorrlioea  Aus- 
tralis, and  alcohol  from  Eucalyptus  globulus. 
The  resin  is  soluble  in  spirits  of  wine,  produces 
a bright  red  polish  on  wood,  contains  cinnamic 
and  benzoic  acids  and  is  said  to  yield  picric  acid 
as  a product  upon  treatment  with  nitric  acid. 

Mr.  boseph  Sullivan  exhibits  a disinfectant 
which  is  entitled  “ double  chloride  of  calcium 
and  aluminum.”  This  appears  to  have  completely 
obtained  the  confidence  of  the  chemical  and 
medical  authorities  in  Melbourne. 

There  are  at  least  six  chemical  works  in 
Victoria,  having  large  capital  at  command,  and 
managed  by  men  of  business,  Avho  bring  special 
knowledge  to  their  work. 

The  whole  of  this  collection  of  chemicals  shows 
what  energy  combined  with  adequate  knowledge 
may  do  in  operating  upon  the  raw  products  of  a 
new  country  to  develope  the  most  hidden  pro- 
perties therefrom  in  favour  of  the  wants  of  the 
human  race  all  over  the  world. 


SUPPLEMENTARY  REPORT  ON  SCIEN- 
TIFIC INVENTIONS. 

An  interesting  series  of  objects,  constructed 
of  Ransome’s  Patent  stone,  are  now  exhibited  at 
the  International  Exhibition  in  South  Kensing- 
ton. These  objects  are  placed  in  the  corridor 
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adjoining  the  rooms  that  contain  the  main  hulk 
of  the  scientific  inventions,  and  were  not  in- 
cluded in  the  Scientific  Inventions  department 
of  the  catalogue  at  the  time  that  the  official 
report  of  this  section  of  the  Exhibition  was 
drawn  up.  The  process  by  which  this  artificial 
stone  is  prepared  is  remarkable  for  the  fact  that 
it  involves  the  conversion  of  a soft  and  plastic 
substance,  that  is  capable  of  being  readily 
moulded  in  any  convenient  or  ornamental 
form,  into  a hard  and  very  resisting  and 
durable  material.  Flint  boulders  are  first  dis- 
solved into  a paste-like  mass,  by  the  influence  of 
caustic  soda  and  heat ; the  pasty  silicate  is  next 
intimately  mingled  with  fine  sand,  and  in  this 
state  of  mixture  moulded  into  whatever  form  it 
is  desired  that  it  should  assume.  The  moulded 
mass  is  then  hardened  by  immersion  in  a hath  of 
solution  of  chloride  of  lime,  which  is  made  to 
penetrate  the  pores  of  the  compound,  either  by 
the  pressure  of  water  or  of  air.  The  hardening 
dejiends  mainly  upon  a chemical  reaction,  a com- 
pact and  insoluble  silicate  of  lime  and  a soluble  and 
easily -removed  chloride  of  sodium  being  formed 
when  the  silicate  of  soda  and  chloride  of  lime 
come  into  contact.  The  particles  of  the  sand  are  ; 
cemented  together  by  an  investment  of  silicate  of 
lime.  The  artificial  stone  resulting  from  the  process  | 
is  stated  to  exceed  Portland  stone  in  strength  very  ; 
considerably,  and  to  be  equal  to  concrete  in  ! 
its  endurance  of  heat.  In  some  forms  it  will 
hear  from  8,000  to  10,500  lbs.  of  pressure  to 
the  square  inch  without  crushing.  It  is  used 
advantageously  for  the  construction  of  chimney- 
pieces,  drinking-fountains,  pavements,  tomb- 
stones, steps,  window-cills,  balustrades,  vases, 
and  sinks.  Excellent  grind-stones,  scythe-stones, 
and  emery-wheels,  are  also  made  of  it.  It 
has  been  successfully  employed  for  the  con- 
struction of  caissons,  and  in  the  form  of  hollow 
blocks  for  building  sea  walls  and  river  embank- 
ments, and  a porous  kind  has  been  pi’epared  for 
filtering  water  in  large  cisterns.  It  can  be  con- 
veniently applied  as  a surface  dressing  for  walls 
of  either  stone  or  brick,  by  first  washing  the 
material  to  be  protected  with  a solution  of  sili- 
cate of  soda,  and  then  with  a solution  of  chloride 
of  lime.  The  decomposition  of  these  solutions, 
and  the  formation  of  the  insoluble  silicate  of  lime, 
take  place  in  the  pores  of  the  substance.  Four 
gallons  of  each  solution,  costing  about  £2,  are 
sufficient,  under  ordinary  conditions,  for  the  coat- 
ing of  one  hundred  superficial  yards.  The  stone  is 
prepared  upon  a large  scale  at  extensive  works 
in  Rlackwall-lane,  East  Greenwich,  under  the 
auspices  of  a company,  which  is  presided  over  by 
Mr.  Henry  Bessemer,  the  inventor  of  the  process 
Mr.Frederick  Ransome,  being  among  the  directors. 


During  the  year  1872  there  were  in  operation  in 
the  Uuited  States  812  paper  mills,  owned  by  705  firms,  and 
of  an  estimated  value  of  over  35,000,000  dollare. 


EXHIBITIONS. 


SPAIN  AT  THE  \IENNA  EXHIBITION.  , i 

Notwithstanding  the  civil  war  and  the  unsettled  state  j 
of  the  country,  Spain  makes  a very  good  show  at  the  ' 
Vienna  Exhibition.  1 ® 

Foremost  in  the  list  is  Zuloaga,  to  whom  has  been  ' 

awarded  a diploma  of  honour  for  the  excellent  speci-  1 

mens  of  Damascene  work,  in  which  art  he  has  attained  ! 

perfection. 

The  ancient  art  of  damascening,  which  may  he  said  ' ' 

to  have  been  revived  hj^  M.  Zuloaga,  who  in  1830  * 

established  an  atelier  at  Guipuzcoa,  is  perhaps  one  of 
the  most  beautiful  in  the  art  of  metal  working,  and,  as  * 

its  name  implies,  was  first  practised,  or  at  all  events  was  I ' 
carried  on  in  the  greatest  perfection,  in  the  city  of 
Damascus,  w'hence  it  was  introduced  into  Spain  by  the 
Moors.  The  examples  of  the  skill  of  the  Moorish  metal-  | 
workers  of  a past  age  leave  nothing  to  be  desired,  and  I 
are  the  most  notable  objects  of  their  class  in  the  whole  i 
exhibition. 

Damascene  work,  or  the  art  of  ornamenting  iron  and 
steel,  by  making  incisions  upon  its  surface  and  filling 
them  up  with  gold  or  silver  wire,  is  partly  mosaic  wmrk,  , 
partly  engraving,  and  partly  carving.  As  mosaic  work, 
it  consists  of  pieces  inlaid ; as  engraving,  the  metal  is  ! ' 

cut  in  intaglio ; and  as  carving,  gold  and  silver  are  ' 
wrought  into  it  in  relievo.  The  general  character  of  the  !: 
design  is  Arabic,  to  which  that  class  of  work  is  particu-  ' 
larly  adapted,  lending  itself  to  the  fantastic  combinations 
of  free  lines  which  form  so  prominent  a feature  in  all 
Eastern  ornamentation. 

The  two  shields  exhibited  by  M.  Zuloaga  are  a triumph  : 
of  the  metallic  art.  The  first  is  damascene  work  of  | 
most  elaborate  character  in  design  and  excellence  of  exe-  i, 
cution,  the  other  is  silver  inlaid  with  iron.  Both  j 
are  certainly  unique  of  their  kind,  and  deserve  special  i 
and  careful  examination  by  all  interested  in  the  pro- 
duction of  artistic  metal-work  of  the  highest  class. 

A pair  of  vases,  in  the  purest  Moorish  style,  of  silver 
inlaid  upon  copper,  are  well  worthy  of  atten- 
tion ; other  vases,  of  most  exquisite  form,  and  , 
ornamented  in  damascene  work,  are  treated  with  great 
skill,  and  admirably  finished.  The  dagger-hilts,  frames- 
for  mirrors,  buttons,  ear-rings,  handles  for  walking- 
sticks,  snuff-boxes,  and  caskets  of  every  description 
attract  universal  admiration  from  the  character  of  their 
design  and  admirable  workmanship.  The  celebrated 
faetory  of  Toledo  has  also  been  rewarded  with  the 
diploma  of  honour  for  their  sword-blades,  the  manufac- 
ture of  which,  for  centuries,  has  attained  a world-wide 
renown. 

The  extreme  flexibility  of  these  blades  is  shown  by  a 
sword,  in  which  the  point  is  bent  round  so  as  to  touch 
the  hilt.  The  artistic  merits  of  the  weapons  exhibited 
by  the  Toledo  factory  are  certainly  below  the  average, 
and  the  examples  of  damascene  work  and  inlaying  are  , 
far  inferior  to  those  executed  by  private  firms.  The 
specimens  of  damascene  work  by  Theodore  Barzabal,  , 
a former  workman  of  Zuloaga,  deserve  especial  praise. 

The  Moorish  vases  of  Ysaura,  in  imitation  bronze,  are  |j 
extremely  chaste  in  design.  'I 

The  Government  small-arms  factory  exhibit  a case 
of  arms,  including  Worders,  Chassepots,  and  Kemingtons, 
which  can  compete  for  workmanship  with  those  of  the  1 
best  Belgian  makers.  | 

The  collection  of  arms  of  Stanislaus  Saldavila  is  j 
particularly  remarkable  for  cheapness.  His  revolvers  | 
combine  excellence  of  workmanship  with  economy  of  1 
price. 

Spain  carries  off  the  palm  in  saddlery,  Spanish  leather 
being  celebrated ; and  the  Madrid  saddlers  are  famous  i . 
for  their  work  throughout  Europe.  That  their  work  | ' 
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is  more  an  art  than  an  industry  may  he  seen  by  the  cases 
of  Jose  Eodriquez  and  Garcia  Dorado. 

The  corsets  exhibited  in  the  Spanish  department  are 
equal  to  any  by  the  best  Parisian  makers. 

The  lace  of  Barcelona  sustains  its  old  reputation,  and 
the  manufacture  of  fans,  which  may  said  to  be  a national 
industry,  is  well  represented  in  this  department. 

The  specimens  of  the  ceramic  art  in  the  Spanish 
department  are  certainly  not  inferior  to  those  of  other 
countries,  and  the  exhibits  from  the  province  of  Murcia 
contain  some  excellent  samples  of  terra-cotta.  The 
mosaics  of  Nolla,  of  Valencia  ; the  enamel  tiles  of  Manuel, 
Soto,  and  Tello,  of  Seville,  can  compare  favourably  with 
those  of  many  a well-known  maker.  The  encaustic  tiles 
of  Isovela  and  Garcia,  of  Valencia,  are  sold  at  as  low  a 
price  as  a real  (22d.)  per  25  square  centimetres. 

The  manufacture  of  cigarette  paper  seems  to  he  a 
■fpecialite  of  Spain,  if  one  can  judge  from  the  great  variety 
of  papel  de  hilo  shown  in  this  department. 

The  resinous  products  exhibited  by  the  Duchess 
Medina-Coili,  from  Old  Castile,  manufactured  in  the 
Guadarama  mountains,  are  excellent. 

Specimens  of  rock  salt,  from  the  mines  of  Cordova, 
are  also  shown. 

Specimens  of  the  agricultural  and  forest  wealth  of 
Spain  are  also  exhibited  in  this  department,  amongst 
which  may  be  mentioned  the  cork  tree  and  samples  of 
its  manufacture,  and  the  wild  esparto  grass,  which  of 
late  years  has  obtained  an  important  commercial  value 
in  England,  and  is  used  tor  the  manufacture  of  paper. 

In  a special  building,  of  two  stories,  is  exhibited  a 
very  complete  collection  of  the  rocks  and  minerals  of 
Spain,  including  sulphur,  copper,  argentiferous  lead, 
antimony,  iron,  lignite,  pyrites,  marble,  &c.,  which  prove 
that  were  the  mineral  resources  of  Spain  properly 
developed,  she  would  be  by  far  the  richest  country  in 
Europe. 

The  ground-floor  of  this  building  is  reserved  for  the 
exhibits  of  the  Minister  of  War,  which  consist  of  models 
of  artillery,  ammunition -waggons,  fire-arms,  swords,  &c., 
from  the  government  factories,  and  a splendid  collection 
of  ancient  weapons,  amongst  which  may  be  mentioned  a 
firelock  of  the  time  of  Charles  IV.,  of  excellent  workman- 
ship, and  superbly  chased,  being  a chef-d' cemre  of  an 
armourer  of  Madrid,  Gabriel  de  Algoza,  by  w’hom  it  was 
made  in  1739.,  This  gun  is  breech-loading,  and  inoves 
the  old  saying,  IS'il  sub  sole  novum. 

The  specimens  of  books  and  printing  are  only  of  second- 
rate  excellence,  with  the  exception  of  the  exhibits  of  the 
Minister  of  Public  Instruction,  who  contributes  a com- 
plete collection  of  the  books  and  educational  appliances 
used  in  the  public  schools  of  Spain.  An  edition  of  ‘‘Don 
Quixote  ” is  shown  by  a Madrid  publisher,  which  would 
do  credit  to  any  printer. 

The  surgical  instruments  and  artificial  limbs  in  this 
department  are  worthy  of  attention.  The  furniture  ex- 
hibited in  the  Spanish  section  is  also  worthy  of  attention, 
but  do  not  present  any  especial  novelty  ; and,  generally 
speaking,  the  marqueterie  bears  a great  resemblance  to 
the  French. 


Philadelphia  Exhibition,  1876. — The  preparations  for 
the  Centennial  Exhibition  at  Philadelphia,  in  1876,  are 
gradu  illy  maturing,  and  the  work  of  arrangement  en- 
trusted to  the  several  committees  is  progressing.  The 
executive  commissioner.  Professor  Blake,  is  at  present 
at  Vienna,  making  personal  observation  of  the 
arrangement  and  conduct  of  that  great  display. 
The  commission  is  now  in  daily  sittings  at  their 
rooms.  Walnut-street,  near  Ninth-street,  where  they 
have  emploi  e I two  secretaries  and  three  heads  of 
bureaux,  each  of  whom  is  entrusted  with  the  manage- 
ment of  some  specialty.  The  necessity  of  pushing  for- 
ward as  rapidly  as  possible  the  preparations  for  the 
exhibition  building  is  fully  recognised.  The  statement 
is  made  that  the  committee  on  plans  and  architecture 


have  decided  to  make  use  of  four  buildings — a central 
main  building,  to  be  devoted  to  general  exhibition  pur- 
poses, and  separate  structures  to  contain  the  depart- 
ments of  fine  arts,  of  machinery,  and  of  horticulture. 
It  is  further  stated  that  the  appointment  of  the  architect 
will  be  thrown  open  to  jiublic  competition,  and  that  all 
architects  will  be  invited  to  contribute  plans ; the  authors 
of  the  ten  most  approved  designs  each  to  receive  a prize 
of  £200.  The  decision  upon  the  successful  plan  will  he 
made  about  July. 


BEITISII  ASSOCIATION. 

Address  op  the  President,  Professor  Alexander 
W.  Williamson,  Ph.D.,  F.E.S.,  &c. 

After  a few  words  of  regret  that  Dr.  Joule  had  been 
unable  to  fulfil  the  undertaking  he  had  made  last  year 
at  Brighton,  to  act  as  president  for  the  meeting  at  Brad- 
ford, Professor  Williamson  entered  on  a review  of  the 
recent  progress  of  chemistry  and  the  results  it  had  pro- 
duced. He  dwelt  especially  upon  recent  advances  made 
in  the  development  of  the  atomic  theory,  and  its  im- 
mense extension  since  the  death  of  its  foundi-r,  Dalton. 
After  instancing  several  examples,  in  w'hich  the  nature 
of  the  theory  had  been  shown — particularly  its  use 
for  distinguishing  isomeric  compounds — he  referred  as 
follows  to  the  most  recent  development  of  knowledge  in 
this  direction : — 

The  oripin.Tl  view  of  the  constitution  of  molecules  was  statical, 
and  chemists  only  took  cognizance  of  those  changes  of  place  among 
their  atoms  whicli  result  in  the  disappearance  of  tlie  molecules 
employed,  and  the  appearance  of  new  molecules  formed  by  tlieir 
reaction  on  ■ ne  another.  Thu^,  when  a solution  of  common  salt 
(sodic  ciiloride)  is  mixed  with  a solution  of  silver  nitrate,  it  is  well 
known  that  the  metallic  atoms  in  these  respective  compounds 
chanjre  jilaces  witli  one  another,  forming  silver  chloride  and  sodic 
nitrate;  for  the  silver  chloride  soon  settles  to  the  bottom  of  tlie 
solution  in  the  form  of  an  iusolulile  powder,  while  tire  other  product 
remains  diss'dved  in  the  liquid.  But  as  lon;i  as  the  solution  of  salt 
remained  undecomposed  eacli  little  molecule  in  it  was  supposed  to 
be  chemically  at  rest.  A particular  atom  of  sodium,  wliicli  was 
combined  with  an  atom  of  chlorine,  was  supposed  to  remain  steadily 
fixed  to  it.  Wheii  this  inactive  S'dution  was  mixed  with  the 
siuiilarly  inactive  solution  ol‘ silver  nitrate,  tlie  iniercliange  ot  atoins 
known  lo  take  place  between  tlieir  respective  molecules  was  nomi- 
nally explained  by  the  force  of  predisposing  affinity.  It  was,  in 
fact,  supposed  tliat  the  properties  of  the  new  compounds  existed 
and  produced  eftects  before  the  compounds  tliemselves  liad  been 
formed 

I bad  occasion  to  point  out  a good  many  years  ago  that  molecules 
which  appear  to  be  chemically  at  rest  are  reacilng  upon  one  another 
when  in  suitable  conditions,  in  the  same  kind  of  way  as  those  which 
are  nianifostiy  in  a state  of  chemical  change— that,  for  instance,  the 
molecules  of  liquid  sodic  cliloride  excliange  sodium  atoms  with  one 
another,  forming  new  molecules  of  the  same  compound  undistin- 
guishable  from  the  first,  so  that,  in  an  aggregate  of  like  molecules, 
tlie  apparent  atomic  rest  is  the  result  of  the  interchange  of  like  atoms 
hetwicii  I ontiguous  molecules. 

Such  exchanges  of  atoms  take  place  not  only  between  molecules 
of  identical  composition,  but  also  between  contiguous  molecules  con- 
taining different  elements.  For  instance,  in  a mixture  of  sodic 
chloride  and  potassic  iodide  an  interchange  of  metallic  atoms  takes 
place,  forming  potassic  cliloride  and  sodic  iodide.  The  result  of  the 
exchange  in  such  a case  is  to  form  a couple  of  new  molecules  different 
from  tlie  oiiginal  couple.  But  these  products  are  subject  to  the  same 
gener.al  law  of  atomic  excliange^,  and  tlieir  aclion  on  one  anotlier  re- 
produces a couple  of  molecules  of  the  materials. 

Tims  a liquid  mixture  formed  from  two  compounds  contains  mole- 
cules of  four  kinds,  wliicli  we  may  describe  as  the  two  materials  and 
tlie  two  piroducts.  Themateiials  arc  re-acting  on  one  another,  term- 
ing tlie  iirodiicts ; and  these  products  are,  in  tlieir  turn,  reacting  on 
one  another,  rejiroducing  the  materials. 

if  one  of  tlic  products  of  atomic  exchange  lictween  two  molecules 
is  a solid  wliile  the  other  remains  liquid  (as  when  sodic  chloride  is 
niixed  with  silver  nitrate),  or  if  one  is  gaseous  wliile  the  other  remains 
liquid,  so  that  the  molecules  of  tlie  one  kind  cannot  react  on  tliose  of 
the  other  kind  and  reproduce  the  materials,  then  the  continued  r^e- 
action  of  the  materials  on  one  another  leads  to  tlieir  complete  niutu  al 
decomposition.  Such  complete  mutual  decomposition  of  two  sadts 
takes  ])lace  whenever  they  react  upon  one  another  under  such  dou  i- 
tions  that  tlie  products  cannot  react  on  one  anotlier  and  reproduce  the 
materials ; wliereas  partial  decomposition  takes  place  whenever  the 
materials  form  a homogeneous  mixture  with  the  products. 

Now,  if  in  any  such  homogeneous  mixture  more  cxiliangfs  of  atoms 
takes  place  between  the  materials  than  between  the  products,  the 
number  of  molecules  of  tlie  products  is  increased,  because  more  of 
llieiu  are  being  made  than  unmade;  and  reciprocally,  it  more  ex- 
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changes  of  atoms  take  place  between  the  products  than  between  the 
materials,  the  number  of  molecules  of  the  materials  is  increased. 
The  mixture  remains  of  constant  composition  when  there  are  in  the 
unit  of  time  as  many  decomposing  changes  as  reproducing  changes. 

Suppose  that  we  were  to  determine  by  experiment  the  proportion 
between  the  number  of  molecules  of  the  materials,  and  the  number 
of  molecules  of  the  products,  in  a mixture  the  composition  of  which 
remains  constant,  and  that  we  found,  for  instance,  twice  as  many  of 
materials  as  of  products;  what  would  this  mean?  Why,  if  every 
two  couples  of  materials  only  affect  in  the  unit  of  time  as  many  ex- 
changes as  every  one  couple  of  products,  every  couple  of  materials 
is  only  exchanging  half  as  fast  as  every  couple  of  products. 

In  fact,  you  perceive  that  a determination  of  the  proportion  in 
which  the  substances  are  present  in  such  a mixture  will  give  us  a 
measure  of  the  relative  velocities  of  those  particular  atomic  motions; 
and  we  may  thus  express  our  result : — The  force  of  chemical  com- 
binat'on  is  inversely  proportional  to  the  number  of  atomic  inter- 
changes. 

With  regard  to  the  objections  against  the  theory, 
he  said : — 

I cannot  quit  this  part  of  our  subject  without  alluding  to  the  fact 
that  some  few  chemists  of  such  eminence  as  to  be  entitled  to  the  most 
respectful  attention,  have  of  late  years  expressed  an  opinion  that  the 
idea  of  atoms  is  not  necessary  for  the  explanation  of  the  changes  in 
the  chemical  constitution  of  matter,  and  have  sought,  as  lar  as 
possible,  to  exclude  from  their  language  any  allusion  to  atoms. 

It  would  be  out  of  place  on  this  occasion  to  enter  into  any  discus- 
sion of  the  questions  thus  raised ; but  I think  it  right  to  point  out : — 

1.  That  these  objectors  have  not  shown  usany  inconsistency  in  the 
atomic  theory,  nor  in  the  conclusions  to  which  it  leads. 

2.  That  neither  these  nor  any  other  philosophers  have  been  able  to 
explain  the  facts  of  chemistry  on  the  assumption  that  there  arc  no 
atoms,  but  that  matter  is  infinitely  divisible. 

3.  That  when  they  interpret  their  analyses,  these  chemists  allow 
themselves  neither  more  nor  less  latitude  than  the  atomic  theory 
allows ; in  face,  they  are  unconsciously  guided  by  it. 

These  facts  need  no  comment  from  me. 

From  the  discussion  of  the  progress  made  by  chemistry, 
the  President  then  turned  to  the  uses  of  the  work  thus 
done : — 

I think  you  will  agree  with  me  that,  in  order  to  judge  soundly 
whether  and  in  what  manner  such  a pursuit  is  useful,  we  have  to  con 
sider  its  effect  upon  man.  What  habits  of  mind  does  it  engender? 
What  powers  does  it  develop  ? Doesitdevelopgoodand  noblequali- 
ties  and  aspirations,  and  tend  to  make  men  more  able  and  more 
anxious  to  do  good  to  their  fellow  men  ? Or  is  it  a mere  idle  amuse- 
ment, bearing  no  permanent  fruits  of  improvement. 

You  will,  I think,  answer  these  questions  yourselves  if  I can  suc- 
ceed in  desciibing  to  you  some  of  the  chief  qualities  which  experience 
has  shown  to  be  requisite  for  the  successful  pursuit  of  chemistry,  and 
which  are  necessarily  cultivated  by  those  who  qualify  themselves 
for  such  a career. 

One  of  the  first  recuirements  on  the  part  of  an  investigator  is 
accuracy  in  observing  the  phenomena  with  which  he  deals.  He 
must  not  only  see  the  precise  particulars  of  a process  as  they  present 
themselves  to  his  observation;  he  must  also  observe  the  order  in 
which  tiles  5 particular  appearances  present  themselves  under  the 
conditions  of  eich  experiment.  No  less  essential  is  accuracy  of 
memory.  An  experimental  inquirer  must  remember  accurately 
a number  of  facts;  and  he  needs  to  remember  their  mutual  rela- 
tions, so  that  one  of  them  when  present  to  his  mind  may  recall 
those  others  which  ought  to  be  considered  with  it.  In  fact  he  cul- 
tivates the  habit  of  remembering  facts  mainly  by  their  place  in 
nature.  Accuracy  in  manual  operations  is  required  iu  all  experi- 
menbil  inquiries;  and  many  of  them  afford  scope  for  very  con^i- 
derable  skill  and  dexterity. 

These  elementary  qualities  are  well  known  to  be  requisite  for 
success  in  experimental  science,  and  to  be  developed  by  careful 
practice  of  its  methods ; but  some  higher  qualities  are  quite  as  neces- 
sary as  these  in  all  but  the  most  rudimentary  manipulations,  and 
arc  developed  in  a remarkable  degree  by  the  h gher  work  of 
science. 

Thus  it  is  of  importance  to  notice  that  a singularly  good  training 
in  the  accurate  use  of  words  is  afforded  by  experimental  chemistry. 
Every  one  who  is  about  to  enter  on  an  inquiry,  whether  lie  be  a 
first. year’s  student  who  wants  to  find  the  constituents  of  a common 
salt,  or  whether  he  be  the  most  skilled  and  experienced  of  chemists, 
seeks  beforehand  to  get  such  information  from  the  records  of  pre- 
vious observations  as  may  be  most  useful  for  his  purpose.  This 
information  he  obtains  through  the  medium  of  words;  and  any 
failure  on  his  part  to  understand  the  precise  meaning  of  the  words 
conveying  the  information  requisite  for  his  guidance  is  liable  to 
lead  him  astray.  Those  elementary  exercises  in  analytical  che- 
mistry, in  which  brief  directions  to  the  students  alternate  with 
their  experiments  and  their  reports  of  experiments  made  and  con- 
clusions drawn,  afford  a singularly  effective  training  in  the  habit 
of  attending  accurately  to  the  meaning  of  words  used  by  others, 
and  of  selecting  w’ords  capable  of  conveying  without  ambiguity  the 
precise  meaning  intended.  Any  inaccuracy  in  the  student’s  appre- 
licnsion  of  the  directions  given,  or  in  the  selection  of  words  to 
desciibe  his  observations  and  conclusions,  is  at  once  detected,  when 
tlie  result  to  whicli  he  ought  to  have  arrived  is  known  betorehand 
to  the  teacher. 

Accuracy  of  reasoning  is  no  less  effectively  promoted  by  the 
work  of  experimental  chemistry.  It  is  no  small  facility  to  us  that 


the  meaning  of  the  words  which  we  use  to  denote  properties  of 
matter  and  operations  can  be  learnt  by  actual  observation.  More- 
over each  proposition  comprised  in  chemical  reasonings  conveys 
some  d'stinct  statement  susceptible  of  verification  by  similar  means  ; 
and  the  validity  of  each  conclusion  can  be  tested,  not  only  by 
examin  ng  whether  or  not  it  follows  of  necessity  from  true  pre- 
mises, but  also  by  subjecting  it  to  the  independent  test  of  special 
experiment 

t hemists  have  frequent  occasion  to  employ  arguments  which  in- 
dicate a probability  of  some  truth ; and  the  anticipations  based  upon 
them  serves  as  guides  to  experimental  inquir>  by  suggesting  crucial 
tests.  But  they  distinguish  most  carefully  such  hypotheses  from 
demonstrated  facts. 

Another  habit  of  mind  which  is  indispensable  for  success'in  experi- 
mental chemistry,  and  which  is  taught  by  the  practice  of  its  various 
operations,  is  that  of  truthfulness. 

The  very  object  of  all  our  endeavours  is  to  get  true  ideas  of  the 
natural  processes  of  chemical  action ; for  in  proportion  as  our  ideas 
are  true  do  they  give  us  the  power  of  directing  these  j»rocesses.  In 
fact  our  ideas  are  useful  only  so  far  as  they  are  true;  and  he  must 
indeed  be  blind  to  interest  and  to  duty  who  could  wish  to  swerve 
from  the  path  of  truth.  But  if  any  one  were  weak  enough  to  make 
the  attempt,  he  would  find  his  way  barred  by  innumerable  obstacles. 

Every  addition  to  ourscience  is  a matter  ofimmediateinterestand 
importance  to  those  who  are  working  in  the  same  dircciion.  They 
verify  in  various  ways  the  statements  of  the  first  dis(  overer,  and 
seldom  fail  to  notice  further  particulars,  and  to  correct  any  little 
errors  of  detail  into  wdiich  he  may  have  fallen.  They  soon  make  it 
a stepping-stone  to  further  discoveries.  Anything  like  wilful  misre- 
presentation is  inevitably  detected  and  made  known. 

The  next  point  taken  up  was  the  value  of  chemistry 
as  an  instrument  of  education,  and,  in  common  with  it, 
the  similar  importance  of  all  physical  science  for  the 
purpose; — 

Chemistry  presents  peculiar  advantages  for  educational  purposes 
in  the  combination  of  breadth  and  accuracy  in  the  training  which  it 
affonls ; and  I am  inclined  to  think  that  in  this  respect  it  is  at  pre- 
sent unequalled.  There  is  reason  to  believe  that  it  will  play  an  im- 
purtan'-  part  in  general  education,  and  render  valuable  services  to  it 
in  conjunction  with  other  scientific  and  with  literary  studies. 

I trust  that  the  facts  which  I have  submitted  to  your  consideration 
may  suffice  io  show  you  how  fallacious  is  that  materialistic  idea  of 
Physical  Science  which  represents  it  as  leading  away  from  the  studj’’ 
of  man’s  noblest  faculties,  and  from  a sympathy  with  his  most  ele- 
vated aspirations,  towards  mere  inanimate  matter.  The  material 
work  of  science  is  directed  by  ideas  towards  the  attainment  of  further 
ideas.  Each  step  in  science  is  an  addition  to  our  ideas,  or  an  im- 
provement of  them.  A science  is  but  a body  of  ideas  respecting  the 
order  of  nature. 

Each  idea  which  forms  part  of  physical  science  has  been  derive^, 
from  observation  of  nature,  and  has  been  tested  again  and  again  in 
the  most  various  ways  by  reference  to  nature;  but  this  very  sound- 
ness of  our  materials  enables  us  to  raise  upon  the  rock  of  truth  a 
loftier  struc  ure  of  ideas  than  could  be  erected  on  any  other  founda- 
tion by  the  aid  of  uncertain  materials. 

The  study  of  science  is  the  study  of  man’s  most  acccurafe  and 
perfect  intellectual  labours ; and  he  who  would  know  the  powers  of 
the  human  mind  must  go  to  science  for  his  materials. 

Like  other  powers  of  the  mind,  the  imagination  is  powerfully 
exercised,  and  at  the  same  time  disciplined,  by  scientific  work. 
Every  investigator  has  frequent  occasion  to  call  forth  in  his  mind  a 
distinct  imaye  of  something  in  nature  which  could  produce  the  ap- 
pearances wh  ch  he  witnesses,  or  to  frame  a proposition  embodying 
some  observed  relation ; and  in  each  case  the  image  or  the  proposi- 
tion is  required  to  be  true  to  the  materials  from  which  it  is  formed. 
There  is  perhaps  no  more  perfect  elementary  illustration  of  the  ac- 
curate and  useful  employment  of  the  imagination  than  the  process 
of  forming  in  the  language  of  symbols,  from  concrete  data,  one  of 
those  admirable  general  propositions  called  equations;  on  the  other 
hand,  the  contemplation  of  the  order  and  harmony  of  nature  as  dis- 
closed to  us  by  science  supplies  the  imagination  with  materials  of 
surpassing  grandeur  and  brilliancy,  while  at  the  same  time  affording 
the  widest  scope  for  its  efforts. 

For  the  efficient  advancement  of  science  it  was  neces- 
sary, first,  to  train  up  a race  of  investigators;  and, 
secondly,  to  put  such  men  in  the  proper  position  for  con- 
tinuing their  labours  to  the  greatest  possible  advantage. 
To  this  end  the  President  sketched  out  a sort  of  scheme. 

Let  the  most  intelligent  and  studious  children  from  every  primary 
school  be  sent,  free  of  expense,  to  the  most  accessible  secondary 
school  for  one  year;  let  the  best  of  these  be  selected  and  allowed  to 
continue  for  a second  year,  and  so  on,  until  the  elite  of  them  have 
learnt  al  1 that  is  to  be  there  learnt  to  advantage.  Let  the  best  pupils 
from  the  secondary  schools  be  sent  to  a college  of  their  own  selec- 
tion, and  there  subjected  to  a similar  process  of  annual  weeding ; 
and,  finally,  let  those  who  get  satisfactorily  to  the  end  of  a college 
curriculum  be  supplied  with  an  allowance  sufficient  for  their  main- 
tenance for  a year,  on  condition  of  their  devoting  their  undivided 
energies  to  research,  under  the  inspection  of  competent  college 
authorities,  while  allowed  such  aids  and  facilities  as  the  college  can 
supply,  with  the  addition  of  money-grants  for  special  purposes. 
Let  all  who  do  well  during  this  first  year  be  allowed  similar  advan- 
tages for  asecond,  and  even  a third  year. 
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Each  young  investigator  thus  trained  naust  exert  himself  to  obtain 
some  appointment,  which  may  enable  him  to  do  the  most  useful  and 
creditable  woik  of  which  he  is  capable,  while  combining  the  condi- 
tions most  favourable  to  his  own  improvement. 

Let  there  be  in  every  college  as  many  Prolcssorship^nd  Assistant- 
ships  in  each  branch  of  science  as  are  needed  for  the  efScient  conduct 
of  the  work  there  going  on,  and  let  every  Profe-sor  and  Assistant 
have  such  s.lary  and  such  funds  for  apparatus,  &c.,  as  may  enable 
him  to  devote  all  his  powers  to  the  duties  of  Ins  post,  under  condi- 
tions favourable  to  the  success  of  those  duties;  but  lec  each  Pro- 
fessor receive  also  a proportion  ofthe  fee.  paid  by  his  pupils  so  that 
it  may  be  Ms  direct  interest  to  do  his  work  with  the  utmost  attain- 
able efficiency,  and  attract  more  pupils. 

Let  every  college  and  school  be  governed  by  an  independent  body 
of  men  striving  to  increase  its  usefulness  and  reputation,  by 
sympathy  with  the  labours  of  the  working  statf,  by  material  aid  to 
them  when  needed,  and  liy  getting  the  very  best  man  they  can, from 
their  own  or  any  other  college,  to  supply  each  vacancy  as  it  arises. 

In  addition  to  colleges,  which  are  and  always  have  been  the  chief 
institutions  for  ,ho  advancement  of  learning.  e4ablidunents  for  the 
observation  of  si>ecial  phenomena  are  frequently  needecJ,  and  will 
doubtless  be  desirable  in  aid  of  a general  system  for  the  advance- 
ment of  science. 

At  present  there  was  a great  need  of  science  teachers, 
the  supply  of  whom  was  checked  by  two  causes  ; first, 
the  absence  of  any  influence  calculated  to  incline  young 
men  in  this  direction  ; and,  second,  the  improbability  of 
their  being  able  to  obtain  a competent  subsistence  by 
such  means. 

There  would  also  bo  good  practical  results  from  such  a 
scheme  as  the  above  ; — 


Any  manufacturer  of  the  present  day  who  does  not  make  effi- 
cient arrant  emeuts  for  gradually  perfecting  and  improving  his  pro- 
cesses ought  to  make  at  once  enough  money  to  retire  ; for  so 
many  are  moving  onwards  in  this  and  other  countries,  that  lie 
would  sonn  be  left  behind. 

It  w'ould  be  well  worth  while  to  estublish  such  a system  of  scien- 
lifio  education  for  the  sake  of  training  men  to  tlie  liabiis  of  mind 
whicii  are  required  for  the  improvement  of  tlie  manufacturing 
arts ; and  I liave  no  doubt  that  the  expense  of  working  tlie  sys- 
tem would  be  repaid  a hundred  times  over  by  tlie  increase  of 
wealtli  of  the  oommi.nity;  but  I only  mention  tliis  as  a secondary 
advantage  of  national  education. 


From  this  point  of  his  address  to  the  end,  Professor 
Williamson  dwelt  principally  on  the  means  by  which 
the  supply  of  education,  technical  and  other,  could  be 
increased.  He  said: — 


The  keystone  of  the  whole  structure  is  the  action  of  the  State  in 
distributing  funds  carefully  among  schools  and  colleges  propor- 
tionally to  the  evidence  of  their  doing  good  work,  which  could  not 
be  continued  without  such  aid. 

I am  inclined  to  think  tliiit  the  State  ought,  as  far  as  possible,  to 
confine  its  educational  grants  to  the  purpose  of  maintaining  and  con- 
tinuing good  work  which  is  actually  being  done,  and  rarely  if  ever 
to  initiate  educational  experiments : first,  because  it  is  desirable  to 
encourage  private  exertions  and  donations  for  the  establishment  of 
schonls  and  colleges  u[)on  new  systems,  or  in  new  localities,  by 
giving  thepulilic  full  assurance  that  if  any  new  institution  establishes 
its  riglit  to  existence,  by  doing  good  work  for  a while,  it  will  not  be 
allowed  to  die  off  for  want  of  support;  and,  secondly,  because  the 
judicial  impartiality  required  in  the  administration  of  public  funds, 
on  the  basis  of  results  of  work,  is  hardly  compatible  with  an  advocacy 
of  any  p irticular  meansof  attaining  such  results. 

Ou  the  other  h;uid,  experience  has  shown  that  special  endowments, 
whicli  tie-up  funds  in  perpetuity  for  a definite  purpose,  commonly 
fail  to  ;vttain  tlieir  o ject  under  the  altered  circumstances  which 
spring  up  in  later  gererations,  and  not  unfrequently  detract  from  the 
efiieiency  of  the  iii.ititutinns  to  which  they  are  attached,  by  being 
used  for  oljects  other  than  those  which  it  is  their  proper  function  to 
jiromote. 

Wlien  there  is  felt  to  be  a real  want  of  any  new  institution  for 
tlie  promotion  of  learning,  men  are  usually  willing  enough  to 
devote  time  and  money  to  the  jiurpose  cf  estaldisbing  it  and 
giving  it  a fair  trial.  It  is  desirable  tliat  they  should  leave  the 
State  to  judge  of  their  experiment  by  its  resul's,  and  to  maintain 
it  or  not,  according  to  the  evidences  of  its  usefulness.  No  insti- 
tution ought,  for  its  own  sake,  to  have  such  permanent  endow- 
ments as  might  deprive  its  members  of  motives  for  exertion. 

The  State  could  not,  however,  discharge  these  judicial  functions 
without  accurate  and  trustworthy  evidence  of  the  educational  work 
done  at  tils  various  schools  and  of  its  success.  For  tlrs  purpose  a 
record  must  be  kept  by  or  under  the  direction  of  every  teacher  of 
the  weekly  progress  of  eacli  pupil,  showing  what  he  has  done  and 
how  lie  has  done  it.  Official  inspectors  would  have  to  see  to  these 
records  being  kept  upon  a uniform  scale,  so  that  their  results 
might  be  comparable.  The  liabit  of  keeping  such  records  con- 
duces powerfully  to  the  efficiency  of  teachers  ; and,  for  the  sake  of 
the  due  development  of  the  teaching  system,  it  ought  to  prevail 
generally.  Having  such  full  and  accurate  means  of  knowing  what 
opportunities  of  improvement  pupils  have  enjoyed  and  what  use 
they  have  made  of  tliose  opportunities,  Government  ought  to  stimu- 
late their  exertions  and  test  their  progress  by  periodical  examina- 
tions. It  is  of  the  utmost  importance  to  allow  any  new  and  improved 


systemof  instruction  to  develop  itself  freely,  by  the  exertions  of  those 
who  are  willing  to  undertake  the  labour  and  risk  of  trying  iton  a prac- 
tical scale;  and  the  pupils  who  acquire  upon  such  new  system  a 
command  of  any  branch  of  science,  ought  to  have  a fair  opportunity 
of  showing  what  they  have  achieved  and  how  they  have  achieved  it. 
All  able  and  impartial  examiner,  knowing  the  new  systems  in  use, 
will  encourage  each  candidate  to  work  nut  his  results  in  the  manner 
in  which  lie  has  been  taught  to  work  out  results  of  the  kind. 

Examinations  thus  impartially  conducted  with  a view  of  testing 
the  success  of  tiachers  in  the  work  which  they  are  endeavouring  to 
do,  have  a far  higher  value,  and  consequent  authority,  than  those 
wliich  are  conducted  in  ignorance  or  disregard  nf  the  process  of 
training  to  which  the  candidates  have  been  subjected;  and  we  may 
safely  say  that  the  exami-  ation  system  will  not  attain  its  full  use- 
falries.s  until  it  is  thus  worked  in  intimate  connexion  with  a system 
of  teaching. 

In  order  to  give  every  one  employed  in  the  educational  system 
the  utmost  interest  in  maintaining  and  increasing  ids  efficiency,  it  is 
essential  that,  a due  measure  of  publicity  be  given  to  the  chief 
results  of  th'-ir  respective  labours.  Schools  and  colleges  ought,  to 
a considerable  extent,  to  be  supported  by  the  fees  paid  by 
pupils  for  the  instruction  received ; and  every  Proiessor 
being  in  part  dependent  upon  the  fees  of  ids  pupils  will 
have  a direct  interest  in  attracting  more  pupils  to  his  classes 
or  laboratories.  The  fame  of  impnrtant  original  investigations 
of  liis  own  or  his  pupils,  published  in  the  sci-mtitic  journals,  is 
one  of  tlie  natural  means  liy  which  .a  distinguished  Professor 
attracts  disciples,  and  the  success  of  ids  pupils  in  after  life  is 
another.  His  prospects  of  promotion  will  depend  mainly  on  the 
opini'in  formed  of  his  powers  from  such  materials  as  these  by  the 
governing  bodies  of  colleges  and  hy  the  public  ; fjr  if  each  col- 
lege is  dependent  for  success  upon  the  efficiency  of  its  teaching  staff, 
its  governing  body  must  do  their  best  to  fill  up  every  vacancy  as 
it  arises  by  tlie  appointment  of  the  ablest  and  most  successful  Pvo- 
fessorwliom  they  can  get;  and  any  college  which  does  not  succeed  in 
obtaining  the  services  of  able  men  will  soon  lose  reputation,  and 
fail  off  in  r limbers. 

Tliere  are,  however,  further  advantages  to  the  working  of  the  sys- 
tem to  be  derived  from  full  publicity  of  all  its  more  important  pro- 
ceedings. It  will  supply  materials  for  the  formation  of  a sound 
pub  ic  oiunion  respecting  the  proceedings  of  the  authorities  in  their 
variousspheres  of  action  A claim  for  money  might  be  made  upon 
Government  hy  the  rulers  of  .some  college  upon  inadequate 
grounds;  ora  just  and  proper  claim  of  the  kind  might  be  disre- 
garded by  Government.  Neither  of  these  things  will  be  likely  to 
happen  very  often  if  the  applications,  together  witli  tlie  evidence 
braring  on  them,  are  open  to  public  scrutiny  and  criticism ; and 
when  they  do  occasionally  happen,  tliere  will  be  a natural  remedj’ 
for  them. 

If  I have  succeeded  in  making  clear  to  you  tlie  leading  prin- 
ciples of  the  plan  to  be  adopted  for  the  advancement  of  science, 
including  as  it  necessarily  must  do,  national  education  generally, 
you  will,  I think,  agree  with  me  that,  from  the  very  magnitude  and 
variety  of  the  interests  involved  in  iis  action,  sucli  system  must  of 
nece.ssity  be  under  the  supreme  control  of  Government.  Science 
will  never  take  its  proper  place  among  the  chief  elements  of  national 
greatness  and  advancement  until  it  is  acknowledged  as  sucli  by  that 
embodiment  of  the  national  will  which  we  call  the  Government. 
Nor  can  the  various  institutions  for  its  advancement  develop  duly 
their  usefulness  until  the  chaos  in  which  tliey  are  now  plunged  give's 
idaoe  to  sucli  order  as  it  is  the  proper  function  of  Government  to 
establish  and  maintain. 

But  Government  has  already  taken,  and  is  contmuing  to  take,  action 
in  various  matters  affecting  elementary  popular  education  and  liigher 
scientific  education,  and  it  would  be  difficult  to  arrest  such  action, 
even  if  it  were  thought  desirable  to  do  so.  The  only  practical  ques- 
tion to  be  considered  is  how  tlie  action  of  Goveniiiient  can  be  sys- 
tematised so  as  to  give  free  play  to  the  natural  forces  whicli  have  to 
do  the  work. 

By  establishing  official  examinations  for  appointments  and  for 
degrees,  Government  exerts  a powerful  inliuence  on  the  teaching  in 
schools  and  colleges,  without  taking  cognisance,  except  in  some  few 
cases,  of  tlie  systems  of  teaching  which  prevail  in  them.  Again, 
tliey  give  grants  of  public  money  from  time  to  time  in  aid  of 
colleges  or  universities,  or  for  the  establishment  of  a hiuh  school 
under  their  own  auspices.  Sometimes  they  endow  a professorship. 
In  taking  each  measure  of  the  ki-;d  they  are  doubtless  influenced  liv 
evidence  that  it  is  in  itself  a good  tiling,  calculated  to  promote  the 
advancement  of  learning.  But  a thing  wliich  is  vood  in  itself  may 
produce  evil  effects  in  relation  to  otliers,  or  good  effects  incom- 
mensurate witli  its  co.st.  Thus  examinations  afford  most  valuable 
aid  to  educational  work  when  carried  on  in  conjunction  with  earnest 
teachers  ; yet  wlien  establislied  in  ilie  absence  of  a good  system  of 
erlucation,  they  are  liable  to  give  rise  to  a one-sided  training  con- 
trived with  a siiecial  view  of  getting  young  men  tlirougli  the 
examinations.  If  no  properly-educated  young  men  were  found  for 
a particular  department  of  the  public  service,  and  an  examination  ot 
all  candidates  for  such  appointments  were  to  be  established 
for  the  purpose  of  improving  the  system  of  training, 
candidates  would  consider  their  power  of  answering  such 
questions  as  appeared  likely  to  he  set  as  the  condition  of  their 
obtaining  the  appointments,  and  they  would  look  out  for  men  able 
and  willing  to  train  them  to  that  iiarticular  work  in  as  direct  and 
effective  a manner  as  possitde.  The  demand  for  such  instruction 
would  soon  be  supplied.  Some  teachers  would  undertake  to  give 
instruction  for  the  mere  purpose  of  enabling  candidates  to  get 
through  the  examination  ; and  by  the  continued  habit  of  such  work 
would  gradually  come  to  look  upon  the  examiners  as  malignant 
beings  who  keep  youths  out  of  office,  and  whose  vigilance  ought  to 
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be  evaded  by  such  means  as  experience  might  show  to  be  most 
effective  for  the  purpose.  Once  this  kind  of  direct  examination- 
teaching has  taken  root,  and  is  known  to  produce  the  desired  effect 
of  getting  young  men  through  the  examinations,  its  existence 
encourages  the  tendency  on  the  part  of  the  candidates  to  look 
merely  to  the  examination  as  the  end  and  aim  of  their  study;  and  a 
class  of  teachers  is  developed  whose  exertions  are  essentially  antago- 
nistic to  those  of  the  examiners. 

There  are  no  doubt  teachers  with  a sufficiently  clear  apprehension 
of  their  duty,  and  sufficient  authority,  to  convince  some  of  the  can- 
didates tiiat  tlie  proper  object,  of  their  study  should  be  to  increase 
their  power  of  usefulness  in  the  career  for  which  they  are  preparing 
themselves,  by  tlioroughly  mastering  up  to  a prescritied  point  cer- 
tain branches  of  knowledge  ; and  that  until  they  had  honestly  taken 
the  means  to  do  this,  and  helieved  they  had  done  it  effectually,  they 
ought  not  to  go  up  for  examination  nor  to  wish  to  commence  their 
career. 

But  it  is  desirable  that  all  teachers  be  placed  under  such  circum- 
stance'<  that  it  niav  become  their  interest  as  well  as  their  duty  to 
co-operate  to  the  utmost  of  their  powers  in  the  m ject  f *r  which  the 
examiners  are  working.  For  this  purpose  iheir  records  of  the  work 
done  under  their  guidance  by  each  pupil  ought  to  be  ctrefully  in- 
spected by  the  examiners  before  training  their  questions,  and  ought 
to  be  accepted  as  affjiding  the  chief  evidence  of  the  respective  merits 
•of  the  pupils. 

This  is  not  the  place  for  considering  how  the  general  funds  for  an 
effective  system  of  na  i nal  cducaiion  can  best  he  raised,  nor  how 
existing  educational  endowments  cm  best  be  used  in  aid  of  those 
funds.  It  is  well  known  that  some  colleges  of  Oxford  and  Cam- 
bridge are  possessed  f)f  rich  endowments,  and  thar  many  dis- 
tinguished meml)er.s  of  those  universities  are  desirous  that  the  annual 
proceeds  of  thi'se  e ulowmcnts  should  be  di^tributed  upon  some 
system  better  calriilated  to  promote  the  advancement  of  learning 
than  that  which  generally  inevails.  Indeed,  we  may  confidently 
hope  that,  true  to  their  glorious  traditions,  those  colleges  wdl  be 
led,  by  the  high-minded  aiul  enlightened  counsels  of  their  members, 
to  rely  upon  improving  iisefuhiess  in  the  advancement  of  learning 
as  the  only  secure  and  worttiy  basis  of  their  action  in  the  use  of 
their  funds,  so  that  tlioy  may  take  a leading  part  in  such  .■'ystem  of 
mitional  education  as  may  be  moulded  out  of  the  present  chaos. 

But  the  foundations  of  a national  system  of  education  ought  to  be 
laid  independently  of  the  jiresent  arrangements  at  Oxford  and  Cam- 
bridge, for  we  may  he  sure  that  the  more  progress  the  system  makes 
the  more  easy  will  become  the  necessary  reforms  in  the  older  univer- 
sities and  colleges. 

It  is  clearly  undesirable  that  government  should  longer  delay 
obtaining  such  full  and  accurate  knowledge  of  the  exbting  national 
resourc^-s  for  educational  purposes,  and  of  the  manner  in  which  they 
are  respectively  utilised,  as  ma\  enable  them  to  judge  of  the  com- 
parative prospects  of  ust  fulness  presented  by  the  various  modes  of 
distrihuling  educational  urants.  They  ought  to  know'  what  has  been 
done  and  what  is  lining  ill  the  various  pulilic  educational  establish- 
ments before  they  can  judge  wliich  of  tliem  would  be  linely  to  make 
the  best  use  of  a gra.nt  or  piildic  money. 

We  have  official  authority  for  expecting  such  impartial  adminis- 
tration of  educational  grants;  and  it  cannot  be  doubted  that  before 
long  due  means  will  be  taken  to  supidy  the  preliminary  conditions 
You  are  no  doubt  aware  that  a Royal  Commission  was  appointed 
some  time  ago  in  consequei'ce  of  representations  made  to  Goveni- 
meiit  by  the  British  Association  on  this  subject,  and  it  is  understood 
that  their  instructions  are  so  framed  as  to  direct  their  i>articular  at- 
tention to  the  manner  in  which  Government  may  best  distribute 
educational  grants.  The  ComuiiNsion  is  moreover  composed  of  m"st 
distinguished  men,  and  we  have  every  reason  to  anticipate f om  their 
labours  a result  w'orthy  of  the  nation  and  of  the  momentous  occa- 
sion. 

Ic  speaking  of  public  educational  cstablishniciils,  I refer  to  those 
w liicdi  by  their  constitution  are  devoted  to  the  advancement  of  learning 
without  pecuniary  profit  to  their  respective  o-'V-.ruing  bodies.  The 
annual  expenditure  requisite  for  keeping  up  a national  system  of 
jiopular  education  will  nece-sarily  be  consiJuable  from  the  irst,  and 
will  liecome  greater  from  year  to  year;  but  once  Engli.shmeii  are 
fully  alive  to  the  paramount  importance  of  the  object,  and  see  that 
its  attainment  is  within  heir  reach,  we  may  he  sure  that  its  expense 
will  he  no  impediment.  England  would  not  deserve  to  reap  the 
glorious  fruits  of  the  harvest  nf  knowledge  if  she  grudged  the 
necesswry  outlay  for  seed  and  tillage,  were  it  even  ten  times  greater 
than  it  will  he.  It  is  no  use  attempting  to  establish  a national 
system  on  any  other  than  a truly  national  basis.  Private  aud 
corporate  funds  inevitably  got  diverted  from  popular  use,  after  a few 
generations,  to  the  use  of  the  influential  and  rich.  A national 
system  must  steadily  keep  in  view  the  improvement  of  the 
poor,  and  distribute  public  funds  each  year  in  the  manner  best 
calculated  to  give  to  the  youths  of  the  poorest  classes  full  opportu- 
nities of  improvement  lU'oportional  to  their  capacities,  so  that  they 
may  (]iialify  themselves  for  the  utmost  usefulness  to  their  country 
of  Avhich  they  are  ca[iabtc.  The  best  possible  security  for  the  proper 
administration  of  the  system  will  be  found  in  the  full  and  speedy 
publicity  or  all  the  ])articiilars  of  its  working. 

It  has  I'cen  frequently  remarked  that  a great  proportion  of  English 
investigators  are  men  of  independent  means,  W'ho  not  only  seek  no 
advancement  as  a reward  of  their  Jab'  iirs,  but  often  sacrifice  those 
opportunities  of  improving  their  worldly  iiosition  which  their 
abilities  and  influence  open  u|)  to  them,  for  tlie  sake  of  quietly 
advancing  Imman  knowledge.  Rich  and  powerful  men  have  very  great 
temptations  10  turn  away  from  science,  so  that  those  who  devote 
their  lime  and  money  to  its  service  prove  to  us  how  true  and  pure  a 
love  of  science  exists  in  this  country,  and  how  Englishmen  will 
cultivate  it  when  it  is  in  their  power  to  do  so. 


Now  and  then  a youth  from  the  poorer  classes  is  enabled  by 
fortunate  accideuts  and  the  aid  of  a a friendly  hand  to  climb  to  a 
position  of  scientific  activity,  and  to  give  us,  as  Faraduy  did,  a 
sample  of  the  intellectual  powers  which  lie  fallow  in  the  great  mass 
of  the  people. 

Now,  the  practical  conclusion  to  which  I want  to  lead  you  is,  that 
it  rests  with  you,  who  represe  t the  national  desire  for  the  advance- 
ment of  sc'ence,  to  take  the  only  measures  which  can  now  be  taken 
tow’ards  the  establishment  of  a system  of  education  worthy  of  this 
country,  and  adapted  to  the  requirements  of  science  In  the  present 
stage  of  the  business  the  first  thing  to  be  done  is  to  arouse  public  at- 
tention by  all  practicable  means  to  the  importance  of  the  want,  and 
to  get  peojile  gradually  to  agree  to  some  definite  and  practicable  plan 
of  action  You  will,  I think,  find  the  best  way  to  promote  such 
agreement  is  to  make  people  consider  the  natural  forces  which  have 
to  be  sys-tema’ised  by  legislation,  with  a view  of  enabling  them 
to  work  freely  for  the  desired  purpose.  When  the  conditions 
e'sential  to  any  national  system  come  to  be  duly  apiTeoiated  by 
those  interested  in  the  cause  of  education,  means  will  soon  be  found 
to  carry  out  the  necessary  legislative  enactments. 

The  highest  offices  in  the  Stare  are,  on  our  present  system^  filled  by 
men  who,  whatever  their  political  opinions  and  party  ties,  almost 
infallibly  agree  in  their  disinterested  desire  to  signalise  t heir  respective 
terms  of  office  by  doing  any  good  in  their  power.  Convince  them 
that  a measure  desired  by  the  leaders  of  public  opinion  is  in  itself 
good  and  useful,  and  yo-u  are  sure  to  carry  it.  And,  on  the  other 
hand,  England  is  not  wanting  in  men  both  able  and  willing  to  come 
fiirward  as  the  ch  impious  of  any  great  cause,  and  to  devote  their 
best  power.s  t < i^s  service.  I may  well  sav  thi>  at  Bradford  after  the 
results  achieved  by  your  Member  in  the  Elementary  Education  Act. 

Objections  will  of  course  be  raised  to  any  system  on  the  score  of 
difficulty  and  expense,  more  especially  to  a complete  and  good 
system.  Difficult  of  realisation  it  certainly  must  be,  for  it  will  need 
the  devoted  and  indefatigable  exertions  of  many  an  able  and  hlgh- 
m nded  man  for  many  a l^ng  year.  Only  show  how  such  exertions 
ennhe  made  to  produce  great  and  abiding  results,  and  they  will  not 
lie  wanting.  And  as  for  expense,  you  will  surely  agree  with  me 
that  the  more  ney  is  distribute  in  such  frugal  and  effective 
manner,  the  better  for  the  real  greatness  of  our  country. 

What  nobler  privilege  is  attached  to  the  possession  of  money  than 
that  of  doing  good  \o  our  fedow  men?  and  who  w<<uld  grudge 
givingfrecly  from  his  surplus,  or  even  depriving  himself  of  some 
comforts,  for  the  sake  of  preparing  the  rising  generation  for  a life 
of  the  utmost  usefulness  aii<l  consequent  happiness  ? 

I confidently  trust  that  ihe  time  will  come  when  the  chief  item  in 
the  annual  luidget  of  the  Chancellor  of  the  Exchequer  will  be  the 
vote  for  National  Ediu-ation ; and  when  in  some  later  a.-e  our  nation 
shall  have  passed  away,  when  a more  true  civilisation  has  grown  up 
and  has  formed  new  centres  for  its  throbbing  life,  when  there  are  but 
broken  arches  to  tell  of  our  briuges,  and  crumbling  ruins  to  mark 
tbe  sites  of  our  great  cathedrals— then  will  the  greatest  and  noblest 
of  England’s  works  stand  more  perfect  and  more  beautiful  than  ever ; 
then  will  some  man  survey  the  results  of  Old  England’s  labours  in  the 
discovery  of  imperishable  truths  and  law's  of  nature,  and  see  that 
her  energy  and  wealth  were  accompanied  by  some  nobler  attributes 
— that  while  Englishmen  were  strong  and  ambitious  enough  to  grasp 
power,  they  were  true  enough  to  use  it  for  its  only  worthy  purpose, 
that  of  doing  good  to  others. 

I must  not,  however,  trespass  longer  upon  your  time  and  your 
kind  attention.  My  subject  would  carry  me  on,  yet  I must  stop 
without  having  half  done  justice  to  it. 

If  I have  succeeded  in  convincing  you  that  a national  system  of 
education  is  now  necessary  and  jiossible,  and  in  persuading  you  to  do 
what  you  respectively  can  to  prepare  the  way  for  it,  I shall  feel  that 
the  first  step  is  made  towards  that  great  result. 


DUPLEX  TELEGKAPHY. 

By  W.  H.  Walenn. 

Duplex  telegTapliy  consists  in  telegraphing  in  opposite 
directions,  upon  one  -wire,  at  the  same  time.  The  condi- 
tions for  its  perfect  accomplishment  imply  that  at  two 
different  stations  (A  and  B)  each  station  can  send  and 
receive  messages  at  the  same  time  with  one  line  wire, 
with  the  same  ease  that  can  he  done,  under  ordinary  cir- 
cumstances, with  two  line  wires  that  are  (together  with 
batteries  and  instruments)  entirely  separate  from  each 
other.  These  requirements  demand  that,  two  persons 
being  at  station  A and  two  at  station  B (one  a communi- 
cator of  messages  to  the  distant  station,  the  other  a re- 
ceiver of  messages  from  the  same  distant  station),  the 
communicator  may  proceed  with  his  work  with  a perfect 
assurance  that  his  communications  will  he  as  well  read  by 
the  receiver  at  the  distant  station  as  if  the  receiver  by 
his  side  were  receiving  messages  along  a different  line  of 
route.  The  requirements  also  demand  that  the  receiver 
may  write  down  his  messages  from  the  same  distant 
station  as  if  the  communicator  by  his  side  were  engaged 
upon  a perfectly  independent  telegraph  line.  Given  a 
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telegraph  engineer  and  a difficulty  to  be  overcome,  and 
the  case  of  duplex  telegraphy  appears,  at  first  sight,  to 
be  too  difficult  even  for  him. 

The  simultaneous  transmission  of  telegraphic  signals 
in  opposite  directions  between  two  stations,  by  means  of 
one  line  wire  only,  seems  to  be  a perfectly  impossible 
operation.  It  appears  almost  as  likely  to  expect  this  to 
be  done  as  to  endeavour  to  send  two  distinct  streams  of 
water,  of  different  speeds  and  capacities,  along  a single 
pipe  in  opposite  directions  at  the  same  time.  There  are 
the  conditions,  however,  definite  enough  ; there  are  two 
stations,  A and  B,  and  only  the  one  inexorable  wire  join- 
ing them ; these  conditions  are  apparently  unmanageable. 
In  reality  the  currents  sent  from  the  two  stations 
do  not  travel  simultaneously  in  opposite  directions 
through  the  line  Vv'ire,  but  the  effect  of  the  signals 
on  each  receiving  instrument  is  precisely  the  same 
as  though  the  line  were  being  worked  in  only 
one  direction.  Also,  to  comfort  the  before-mentioned 
telegraph  engineer  (possibly  in  despair),  the  said  inexor- 
able wire  is  not  the  only  feature  in  this  problem  ; there  are 
other  data,  which  by  their  peculiarities,  number,  and 
adjustability  to  circumstances,  would  appear  to  tempt 
the  engineer  into  this  field  of  investigation  and  research. 
Between  the  earth- plate  at  station  A and  the  termina- 
tion of  the  line  wire  at  that  station,  there  is  an  interval, 
which,  electrically  speaking,  may  be  made  use  of  in 
inanj^  ways  ; and  precisely  the  same  condition  exists  at 
station  B.  For  instance,  the  interval  may  be  occupied 
b3’'  batteries,  keys,  signal  instruments,  relays,  galvano- 
meters, second  arj'  or  local  batteries,  resistance  coils, 
condensers  and  other  apparatus,  and  these,  separately"  or 
combined,  ofl'er  their  aid  in  the  solution  of  this  problem, 
as  will  be  shown  ultimately,  not  without  promise  of 
success. 

To  proceed  from  the  known  to  the  unknown,  it  will  be 
well,  in  the  first  place,  to  call  the  reader’s  attention  to 
an  ordinai’y  telegraphic  arrangement  between  two  given 
stations,  say  A and  B.  This  arrangement  involves  the 
use  of  a “ Morse  recorder  ” — a signal  receiving  instru- 
ment that  is  worked  by  an  electro-magnet  ; in  this 
instrument  a paper-bearing  cjdinder,  revolving  by  clock- 
work, receives  a mark  from  the  prepai’ed  lever-exten- 
sion of  the  armature  whenever  the  key  of  the  distant 
station  is  depressed.  As  one  station  is  furnished  pre- 
ciselj'  the  same  as  the  other,  it  will  be  sufficient  to 
describe  the  arrangement  at  station  A.  Between  the 
line  wire  and  the  earth-plate  there  are  three  instruments  : 
1.  A communicating  key;  2.  a Morse  recorder;  3.  a 
galvanic  l>atteiy.  At  the  kej",  the  line  wire  splits  up 
into  two  paths,  one  through  the  signal  instrument,  the 
other  through  the  battery,  and  the  electric  current  is 
cap.able  of  proceeding  through  one  or  other  of  these 
paths,  according  to  the  position  of  the  kej".  In 

the  normal  position  of  the  key,  the  signal 
instrument  is  included  in  the  circuit,  for 

the  receipt  of  incoming  signals,  and  the  battery  is 
cut  out  of  the  circuit.  When  a signal  is  made,  the 
battery  is  placed  in  the  circrrit  by  depressing  the  key", 
and  the  signal  instrument  is  excluded  from  any  partici- 
pation in  the  electric  work.  To  realise  how  this  can  be 
easily  accornpli.shed,  imagine  that  the  wire  from  the 
earth-plate  is  divided  into  two  vertical  branches,  one 
including  the  signal  instrument,  and  the  other  including 
the  battery",  and  that  the  extremities  of  the  wires  pro- 
ceeding upwards  from  the  instrument  and  the  battery 
respectively  are  brought  to  a horizontal  plane  within  a 
few  irrches  of  each  other.  If  now  a metallic  lever,  or 
“key"”  (in  connection  w'ith  the  line-w’ire),  be  mounted 
on  a pivot  between  the  extremities,  or  “ contacts,”  so 
that  a spring  constantly  keeps  one  arm  of  the  lever  in 
contact  with  the  branch  wire  from  the  signal  instrument, 
and  the  other  arm  away  from  the  battery  branch  wire, 
this  would  represent  the  normal  state  of  the  key ; but  if 
the  key  be  depressed,  and  therefore  the  power  of  the 
spring  overcome,  the  arm  that  was  in  connection  with 
the  signal  instrument  is  thrown  upwards,  and  the  bat- 


tery only  is  included  in  the  circuit,  by"  the  contact  of 
the  other  arm  with  the  battery'  branch  wire.  In  this 
arrangement  simultaneous  signalling  in  opposite  direc- 
tions upon  one  line  wire  is  not  possible  ; for  if  the  keys 
of  the  sending  instruments  at  A and  B respectively'  be 
simultaneously"  depressed,  the  currents  neutralise  one 
another,  and,  instead  of  a signal  being  produced  at  each 
station,  the  effect  is  nil. 

To  make  duplex  telegraphy  possible  the  neutralisation 
of  the  current  must  enable  each  signal  instrument  to 
register,  and  the  currents  sent  to  the  distant  station  must 
not  affect  the  home  signal  instrument.  These  conditions 
are  complied  with  in  an  arrangement  which  is  about  to  be 
described  in  the  second  place,  and  which  has  recently 
been  introduced  in  America  by'Mr.  Joseph  Barker  Stearns. 
It  is  as  follows: — At  station  A,  between  the  line  wire  and 
the  earth  plate,  there  are — 1st,  a communicating  key"  of  a 
pjeculiar  construction;  2nd,  a Morse  recorder,  having  its 
electro-magnet  wound  with  two  separate  coils ; 3rd,  a gal- 
vanic battery  placed  between  the  key  and  the  earth-plate, 
as  in  the  ordinary  method  of  working ; 4th  and  5th,  a 
resistance  coil  and  condenser.  These  two  instruments 
together  represent  an  artificial  line,  in  all  respects 
equivalent  to  the  real  telegraph  line.  At  station  B the 
arrangements  are  exactly"  the  same  as  at  station  A.  The 
ordy'  point  in  which  the  plan  is  similar  to  the  ordinary' 
method  of  working  is,  that  the  battery  is  placed  between 
the  key  and  the  earth-plate.  The  currents  from  both 
stations  are  so  divided  and  modified  that,  in  case  the 
keys  of  each  station  are  simultaneously"  depressed,  the 
battery  current  at  the  home  station  works  its  own  signal 
instrument.  Unlike  the  Morse  arrangement  described 
in  the  first  place,  the  receiving  electro-magnet  is  sub- 
jected to  the  action  of  the  home  current  as  well  as  to 
that  of  the  distant  station.  The  communicating  key  is 
a lever  which  is  connected  to  one  of  the  battery"  poles  ; 
another  lever  (in  direct  communication  with  the  earth 
plate)  communicates  with  the  line  wire  through  the 
inter  ior  coil  of  the  Morse  recorder,  and  with  the  artificial 
resistance  circuit  through  the  exterior  coil  of  the  re- 
corder, thus  sending  neutralising  currents  through  the 
home  signal  instrument,  w’hen  only"  the  home  current  is 
traversing  the  line.  The  key  lever  is  so  mounted  that 
its  normal  position  is  against  an  insulated  stop,  but  that, 
upon  being  depressed,  it  first  makes  contact  with  the 
free  end  of  the  earth-plate  lever  already"  mentioned  (thus 
momentarily"  completing  the  battery  circuit  at  the  home 
station,  or  “short  circuiting”  its  current),  and,  imme- 
diately" after,  it  raises  the  last-mentioned  lever  from  the 
earth-plate  connection,  and  sends  the  current  along  the 
line  wire.  The  momentary'  completion  of  the  battery 
circuit  above  described  may"  be  called  the  “intermediate 
position  ” of  the  key. 

The  effects  of  each  relative  position  of  the  keys  at  sta- 
tions A and  B resp"ctivelymay  be  traced  out  as  follows: — 

1st  position. — When  neither  key  is  depressed  ; the 
normal  position  of  the  tail  of  the  key'-lever  being  against 
an  insulated  stop,  no  current  traverses  the  line  w’ire,  and 
no  signal  is  given  at  either  station. 

2nd  and  3rd  jiositions. — The  key  of  either  station 
being  depressed,  and  that  of  the  other  station  untouched  ; 
the  current  from  the  sending  station  passes  through  both 
coils  of  its  own  recorder,  and  therefore  does  not  .affect 
the  home  recorder,  but  it  proceeds  along  the  line  wire, 
and  affects  the  distant  signal  instrument  by  means  of 
its  inner  coil. 

4th  position. — The  keys  at  both  stations  being  simul- 
taneously" depressed;  the  line-wire  current  is  neutralised, 
and  each  signal  instrument  is  worked  by  its  home 
battery,  which  sends  a current  through  the  outer  coil  of 
its  own  recorder. 

5th  and  6th  positions. — Either  key  being  in  the  inter- 
mediate position,  and  the  other  key  not  depressed ; the 
battery  of  the  key  in  the  intermediate  position  is  short- 
circuited,  and  the  other  battery  is  not  active,  therefore 
no  signal  is  indicated  at  either  station. 

7th  and  8th  positions. — Either  key  being  in  the  inter- 
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mediate  position,  and  the  other  key  depressed;  the 
battery  of  the  key  in  the  intermediate  position  is  short- 
circuited,  and  the  other  battery  sends  a current  through 
the  inner  coil  of  its  distant  station,  therefore  a signal 
is  made  at  the  said  distant  station. 

9th  position. — Both  keys  being  in  the  intermediate 
position  ; both  batteries  are  short-circuited,  and  no  signal 
is  given  at  either  station. 

These  nine  positions  are  all  the  possible  positions  of 
the  keys  relatively  to  one  another. 

At  each  station  the  resistance  coils  and  condenser 
separately  make  direct  communication  between  the  outer 
coils  of  the  recorder  and  the  earth-plate.  By  this  means 
in  all  positions  of  the  keys,  a lino  of  constant  length  and 
capacity  is  signalled  through.  The  principle  upon  which 
Mr.  Steam’s  invention  depends  involves  a differential 
arrangemerrt  which  is  known  as  Wheatstone’s  bridge. 
For  the  sake  of  simplicity  this  plan  has  been  described 
as  being  worked  by  a Morse-recorder,  but  it  may  be 
operated  b}’  means  of  a relay  with  double  coils.  There 
are  other  details  which  add  to  the  perfection  of  the  plan, 
hut  which  would  unnecessarily  complicate  the  verbal 
description. 

If  the  reader  finds  difficult}'  in  realising  either  of  the 
foregoing  telegraphic  arrangeiuents,  it  will  materially 
assist  his  conception  if  he  sketches  out  the  various  parts 
according  to  the  description.  The  account  of  the  ordinary 
Morse  telegraph  has  been  written  from  b ig.  1 in  the 
Tdecjraphic  Jaurwd  for  July  loth,  1873,  page  197,  and 
that  of  Stearns’  duplex  arrangement  from  Fig  160  in 
Jenkin’s  “Electricity  and  Magnetism,”  page  324. 

Some  of  the  patents  (previous  to  1866)  that  relate  to 
duplex  telegraphy  are: — Nos.  2,308  and  2,366,  of  the  year 
1834,  and  No.  2,608,  of  the  year  1855.  Mr.  Stearns’  patent 
is  dated  November  11th,  1872,  ami  numbered  3,344 
Another  application  for  a patent,  by  Mr.  Joseph  Barker 
Stearns,  has  been  filed  on  September  1st  last,  with  the 
title,  “ Improvements  in  electric  telegraph  apparatus;” 
this  is  numbered  2,870. 

Duplex  telegraphy  was  attempted  with  more  or  less 
success  by  Dr.  Gintl,  in  1853  ; also  by  Edlund,  Siemens, 
Frischen,  Eden,  and  Breece.  By  the  use  of  the  condenser, 
its  most  successful  introduction  was  reserved  for  Mr. 
Stearns.  Sir  Charles  Wheatstone  has  also  attended  to 
this  subject,  and  successfully  employs  resistance  coils  in 
connection  with  his  magneto-electric  alphabetical  signal 
instrument  to  accomplish  duplex  telegraphy  ; his  method 
enables  twice  the  speed  of  ordinary  telegraphs  to  be 
attained,  and  the  apparatus  will  work  well,  provided  that 
the  line  is  not  more  than  200  miles  long.  At  a recent 
trial,  forty  words  per  niirmte,  duplex  workinsr,  were  sent 
between  London  and  Birmingham  by  Wheatstone’s 
automatic  recorder. 

The  writer  is  indebted  to  the  above-mentioned  works 
for  much  of  the  m.itter  of  this  article,  and  he  thankfully 
acknowledges  the  kind  assistance  of  Sir  Charles  Wheat- 
stone ; also  of  Mr.  Robert  Sabine,  of  the  British  Tele- 
graph Manufactory. 

The  difficulties  of  duplex  telegraphy  to  the  supposititious 
telegraph  engineer  having  been  set  forth,  ami  the  means 
of  overcoming  them  to  some  degree  explained,  it  is  now 
evident  that  his  capabilities  have  evolved  success. 


The  Liverpool  Daihj  Post  states  that  100  tons  of 
American  bar  iron,  guaranteed  equal  to  Staffnrdshire,  have 
been  sold  to  a Liverpool  firm  .at  £11  10s.,  delivered  in  Liver- 
pool, thus  underselling  the  English  iron  market. 

The  project  for  establishing  various  lines  of  street 
railways  at  Naples  has  .at  length  been  approved  of  by  the 
Muuicip.al  Council,  and  there  is  every  prospect  of  their  being 
commenced  shortly. 

It  is  asserted  that  the  Argentine  Republic  has 
accepted  the  proposition  of  MM.  Clark  and  Co.,  to  construct 
the  railw.ay  traversing  the  Andes  for  the  sum  of  27  millions 
of  dollars,  and  guaranteed  interest  of  7 per  cent. 


CHANNEL  PASSAGE. 

At  the  last  meeting  of  the  French  Geographical 
Society,  M.  Dupuy  de  Lome  read  a paper  on  a 
rapid  maritime  service  of  transit  between  Calais  and 
Dover. 

In  it  he  alluded  to  the  geographical  position  of  Eng- 
land and  France- — two  countries  so  near  to  one  another, 
and  yet  so  inconveniently  separated  ; and  said  that  one 
was  astonished,  when  comparing  the  great  ocean 
steamers  which  go  to  other  countries,  with  the  very  in- 
ferior means  of  transit  between  England  and  France. 
He  was  firmly  convinced  that  the  traffic  would  become 
more  extended,  and  communication  easier,  by  improve- 
ments in  the  navigation.  Unfortunately  large  ships  re- 
quire large  harbours,  of  which  there  are  none  on  the 
French  coast  of  Pas  de  Calais.  He  was  also  of  opinion 
that  the  goods  must  he  carried  by  train  in  order  to  save 
loss  of  time,  and  that  the  train  must  be  conveyed  bodily 
on  board  ship.  In  England,  the  harbour  of  Dover  is 
well  adapted  for  a long  ship  of  this  kind,  on  account  of 
the  magnificent  mole,  which  will  be  made  still  longer. 
On  the  French  shore  there  are  no  harbours  which  will 
serve  that  purpose. 

The  question  was  a difficult  one.  Some  men,  amongst 
whom  were  Messrs.  Scott  Russell,  Behic,  Drouyn  deLhuys, 
Durrieux,  &c.,  have  decided  that  it  would  be  necessary 
to  build  a harbour  at  Calais  as  fine  as  that  at  Dover. 
The  tide  is  less  strong  at  Calais  than  at  Boulogne,  owing 
to  the  current  which  passes  through  the  Channel ; the 
slope  of  the  coast  at  Calais  is,  for  the  same  reason,  more 
advantageous  than  the  slope  at  Boulogne  ; nevertheffiss, 
there  are  minor  difficulties  at  Calais.  M.  Dupuy  de  Lome 
has  derived  great  assistance  from  a work  on  the  harbours 
of  that  coast,  by  M.  Dumas  Vance.  At  Calais,  man  had 
constantly  to  struggle  against  nature  in  preventing  the 
sea  from  flooding  bis  fields,  and  this  was  only  managed  by 
raising  extensive  dams.  Along  that  coast  the  tide  rises 
for  eight  hours,  and  the  ebb  flows  for  lour  hours.  M. 
Dupuy  de  Lome  explained  the  physical  reasons  of  that 
phenomenon.  Embankments  were  made  to  resist  the 
effects  of  the  tide  as  early  as  1688  ; and  the  years  1766, 
1821,  1822,  1834,  and  1842,  mark  the  establishment  of 
the  present  longitudinal  as  weU  as  perpendicular  banks 
or  moles. 

A special  study  of  the  practicability  of  digging  a port 
in  the  land  has’ shown  that  the  plan  was  impossible, 
because  the  port  could  never  he  made  large 
enough.  On  that  account  it  had  been  thought  preferable 
to  build  a harbour  for  the  train  transport  vessel,  by 
taking  advantage  of  a small  oblong  island.  The  harbour 
will  be  formed  by  a crescent-shaped  mole,  facing  the 
sea,  and  by  another  mole  nearer  the  land.  Moreover, 
the  slight  declivity  of  the  shore  offers  facilities  for 
establishing  the  projected  harbour. 

The  steam-transport  vessel  proposed  will  bo  of  large 
dimensions,  measuring  119  metres  in  length,  and  able  to 
carry  fourteen  cars  for  travellers,  and  four  cars  for 
luggage  or  goods.  The  engine  being  of  3,600  horse- 
power, a steam-transport  vessel,  with  her  load  of  180  tons 
when  loaded  with  a passenger  train,  or  of  800  tons 
w'ith  a goods  train,  and  steaming  18  miles  an  hour  with 
fair  weather,  wdll  pass  over  to  Dover  in  an  hour  and  ten 
minutes ; or  in  an  hour  and  a-half  in  bad  weather,  ex- 
cept in  the  case  of  fogs  or  violent  snow-storms. 

Every  precaution  will  be  taken  with  the  view^  of 
securing  to  the  steam -transport  vessel  the  best  sea-going 
qualities.  It  will  be  easier  in  such  a large  vessel  to 
diminish  the  rolling  which  is  so  inconvenient  to  pas- 
sengers. There  are  two  sorts  of  rolling,  one  arising 
from  the  ship,  the  other  from  the  waves.  This  last  is 
most  violent  when  it  is  regular,  because  the 
force  causing  the  movement  is  accumulrtive.  _ The 
steamers  employed  actually  for  that  passage  receive  by 
waves  coming  obliquely,  between  seven  and  a-balfand 
eight  and  a-half  blows  a minute  ; and  when  the  weather 
is  bad  the  steamers  make  sixteen  and  a-hail  oscillations 
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a minute.  The  steam-transport  vessel  will  make  ten 
and  a-half  oscillations  a minute. 

How  will  the  train  be  shipped  and  landed  ? some  may 
ask.  The  height  of  the  landing-pier  above  the  ship  is 
to  he  seven  metres  and  twenty  centimetres.  Three  suc- 
cessive embarking  places  and  a draw-bridge  of  thirty 
metres  in  length  and  three  millimeters  declivit5'  in  each 
metre,  will  complete  the  construction  and  machinery. 
Entering  the  ship,  the  train  will  occupy  a place  under 
the  deck.  That  space  will  be  well  ventilated  and  sur- 
rounded with  saloons.  Passengers  will  be  allowed  to 
come  out  of  the  carriages  and  walk  on  the  upper  deck. 
The  locomotive  will  remain  ashore,  being  required  only 
to  push  the  train  on  board.  The  three  different  em- 
barking places  mentioned  above  are  intended  to  serve — 
two  for  the  tidal  trains  arriving  at  periods  of  ebb  and 
flow  respectively,  and  the  third  h»ilf-way  between. — Iron. 


EGYPTIAN  RAILWAYS. 

The  openincr  up  of  the  Soudan  district  has  been  for 
many  years  the  hope  of  the  Egyptian  Government,  and 
never  was  there  so  much  interest  displayed  in  it  as 
now. 

The  Iloniteur  gives  some  particulars  of  the 

proposed  line  in  the  valley  of  the  Nile,  which  would  be 
889  kils.  in  length.  The  first  section  extends  on  the 
right  bank  of  that  river  to  Kuha,  and  will  be  2.59  kils. 
in  length.  The  second  section  consists  in  a noble  bridge, 
which  crosses  the  Nile  at  this  point.  The  third,  349 
kils.  in  length,  extends  to  Amikoula  and  the  frontier, 
from  this  place  to  Chendi,  a distance  of  281  kils.  From 
Chendi  the  Nile  is  navigable,  and  continues  so  without 
interruption  to  Gondokoro,  close  to  the  Albert  Nyanza, 
thus  opening  out  a highway  into  the  very  heart  of 
Central  Africa,  where  there  is  a teeming  population 
waiting  for  an  outlet  to  extend  their  products  and  ferti- 
lise largely  extended  areas  to  augment  the  industry  and 
commerce  of  Egypt  and  the  world.  Some  distance  above 
Chendi  is  Khartoom,  a large  and  important  town  of 
40,000  inhabitants,  which  is  the  capital  of  the  Soudan 
provinces.  This  district  is  extremely  fertile,  producing 
cotfee,  grain,  cotton,  sugar,  etc.,  anu  is  also  one  of  the 
great  hunting-grounds  of  Africa,  producing  ivory,  gold, 
etc.  The  cost  of  this  line  is  estimated  at  £4.600  per 
kilometre,  or  four  millions  sterling,  for  the  whole  line, 
including  stations,  warehouses,  docks,  quays,  etc.,  and  it 
could  be  completed  in  three  years. 


THE  EUPHRATES  VALLEY  RAILWAY.* 

The  pamphlet  by  Mr.  Andrew,  upon  the  advantages 
of  the  Euphrates  Valley  Railway,  is  a powerful  appeal 
to  the  Government  and  people  of  England,  more  espe- 
cially cogent  in  view  of  the  recent  diplomatic  inter 
changes  with  Russia,  in  regard  to  that  very  Indian 
Empire  which  this  route  is  specially  intended  by  its 
projectors  to  cement  with  this  country. 

In  his  introduction  Mr.  Andrew  points  out  the  great  his- 
torical interest  aiidimportanoe  attaching  to  the  line  which 
he  advocates.  The  countries  through  which  theEuphrutes 
flows  were  formerly  the  most  productive  in  the  world. 
Throughout  these  regions  the  fruits  of  temperate  and 
tropical  climes  grew  in  bygone  days  in  luscious  profu- 
sion. The  soil  everywhere  tcrn  'l  viih  vegetation. 
Much  of  this  has  since  passed  away.  Ages  of  despotism 
and  misrule  have  rendered  unavailing  the  bounty  of 
nature.  But  the  land  is  full  of  hidden  riches.  The 
natural  elements  of  its  ancient  grandeur  still  exist  in  the 
inexhaustible  fertility  of  the  country,  and  in  the  chival- 
rous character  and  bearing  of  many  of  the  tribes  ; nor 
can  the  day  be  far  distant  when  it  is  destined  to  re- 
sume its  place  among  the  fairest  and  most  prosperous 
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regions  of  the  globe.  The  wondrous  fertility  of  Meso- 
potamia was  in  early  times  carried  to  its  utmost  limit 
by  means  of  numerous  irrigation  canals,  with  which  the 
countr}’  was  everywhere  intersected,  and  some  of  the 
largest  of  which  were  navigable.  These  regions  need 
only  again  to  he  irrigated  by  the  life-giving  waters 
pouring  down  from  Ararat,  to  yield  once  more  in  abund- 
ance almost  everything  that  is  necessary  to  man.  Many 
acres  now  wasted  may  be  covered  with  cotton,  tending 
to  the  employment  of  the  many  million  spindles  of  our 
land. 

The  establishment  of  a new  and  easy  line  of  communi- 
cation between  the  East  and  the  West  would  obviously 
subserve  many  noble  projects;  and  the  proposed  restora- 
tion of  the  ancient  route  of  the  Euplirates  has  therefore 
the  strongest  claim  upon  the  sympathy  and  support  of  all 
who  feel  an  interest  in  advam  ing  the  jsrosperity,  civilisa- 
tion, and  ha[)piness  of  nations.  It  is  not  too  much  to 
say,  that  no  existing  or  projected  railro.ad  can  compare 
in  point  of  interest  and  importance  with  that  of  the 
Euphrates  Valley.  It  will  tiring  two  quarters  of  the 
globe  into  juxtaposition,  and  three  continents,  Europe, 
Asia,  and  Australia,  into  closer  relation.  It  will  bind 
the  vast  population  of  Hindostan  by  an  iron  link  with 
the  people  of  Europe.  It  will  inevitably  entail  the  colo- 
nisation and  civilisation  of  the  great  valleys  of  the 
Euphrates  and  Tigris,  the  resuscitation  in  a modern  shape 
of  Babylon  and  Nineveh,  and  there-awakening  of  Ctesi- 
phon  and  Bagdad  of  old.  Although  vaiious  mutes  have 
been  suggested  with  theviewof  bringing  Great  Britain,  by- 
means  of  railway  communication,  into  closer  connection 
with  India  and  her  other  dependencies  in  the  East,  and 
of  securing  at  the  same  time  the  immense  political  and 
strategic  desideratum  of  an  alternative  highway,  there  is 
none — argues  our  author — which  combines  in  itself  so- 
j many  advantages  as  the  ancient  route  of  the  Euphrates — 
the  route  of  the  Emperors  Trajan  and  .Julian,  In  whose 
steps,  in  more  recent  times,  the  Great  Napoleon  intended  to 
follow,  when  the  Russian  campaign  turned  his  energies  in 
another  direction.  The  special  advantages  described  by 
Mr.  Andrew  are  briefly  these  : — It  is  the  most  direct 
route  to  India.  It  is  the  shortest  and  the  cheapest,  both 
for  constructing  and  working  a railway — so  free  from 
engineering  difficulties,  that  it  almost  appears  as  though 
designed  hj^  the  hand  of  nature  to  be  the  pathway  of 
nations  between  the  East  and  the  West ; the  most  surely 
defensible  by  England,  both  of  its  termini  being  in  the 
open  sea  ; and  the  most  likely  to  prove  remunerative.. 
Both  in  an  engineering  and  a political  point  of  view,  the 
Euphrates  route  is  stated  to  posse.ss  great  advan- 
tages over  any  of  the  others  which  have  been  proposed. 
All  the  routes  which  have  been  suggested  from  places  in 
tl'.e  Black  Sea  are  open  to  the  fatal  objection,  that  while 
t.hey  would  be  of  the  greatest  service  to  Russia,  they 
would  be  altogether  beyond  the  control  of  Great 
Britain,  while  the  engineering  difficulties  with  which 
they  are  surrounded  are  of  themselves  sufficient  to 
exclude  them  from  practical  consideration.  Some 
persons  have  advocated  a simple  through  route  from 
Constantinople  to  Indi.a,  hut  su<-h  a project  is  too 
vast  to  be  at  once  undertaken  with  any  hope  of  success. 
At  the  same  time  it  is  observed  that  the  Euphrates 
Valle}'  Railway  as  proposed,  from  the  Gulf  of  Scanderoon 
to  the  Persian  Gulf,  has  been  specially  designed  with  a 
view  to  its  ultimately  forming  part  of  a throuirh  line  to 
the  head  of  the  Persian  Gulf,  while  it  is  capable  also  of 
being,  in  due  time,  extended  eastwards  to  Kuirachee, 
the  ]iort  of  India  nearest  to  Europe.  A regular  mail 
service  being  already  in  operation  on  the  piaritime  por- 
tions of  the  Euphrates  route  to  India — maintained  on  the 
Mediterranean  side  by  French  steampackets,  calling  at 
Alexandrelta,  and  between  the  ports  of  the  Persian  Gulf, 
and  Kurrachee  and  Bombay,  by  the  vessels  of  the  British 
India  Steam  Navigation  Company,  a railw.ay  of  little 
more  than  900  miles  in  length,  from  Scanderoon  (or 
Alexandretta)  on  the  Mediterranean, to  Kowait  (orGrain) 
on  the  Persian  Gulf,  is  all  that  is  required  to  secure  for 
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U3  the  immense  political  and  strategic  advantages  of  a 
complete  alternative  route  to  India ; a shorter  and  more 
rapid  route  than  now  exists,  and  one,  moreover,  which 
compares  very  favourably  with  the  Red  Sea,  both  as 
regards  climate  and  the  facility  and  safety  of  the  navi- 
gation in  the  maritime  portions  of  the  journey. 

The  cost  of  the  proposed  railway,  according  to  the 
estimates  of  competent  engineers,  would  he  under  nine 
millions  sterling ; and  His  Excellency  Musurus  Pacha, 
the  Turkish  Ambassador,  has  officially  intimated  the 
readiness  of  his  Government  to  raise  the  requisite  funds 
by  means  of  an  Ottoman  loan,  with  the  counter-guarantee 
of  Great  Britain,  as  in  the  case  of  an  Ottoman  loan 
raised  in  1854.  The  grand  impediment  to  the  improve- 
ment of  the  Sultan’s  dominions  is  the  want  of  the  means 
of  intercommunication,  and  no  line  would  promote  more 
effectually  their  good  government  and  prosperity,  or  do 
more  to  develop  their  really  prodigious  resources,  than 
that  which  would  lay  open  to  the  capital  and  energy  of 
the  "West  the  expansive  and  fertile  plains  of  the 
Euphrates  and  Tigris.  Looked  at,  therefore,  in  every 
light,  historically,  politically,  and  commercially,  the  pro- 
posed restoration  of  the  ancient  route  of  the  Euphrates, 
throwing  open  the  portals  of  the  East  to  the  commerce 
of  the  world,  and  to  the  arts,  sciences,  and  civilisation 
of  the  West,  is  an  interesting  and  noble  scheme,  fraught 
with  consequences  of  the  highest  moment  to  the  destinies 
of  our  race. 


THE  ST.  GOTHARD  RAILWAY. 

The  works  of  the  St.  Gothard  tunnel  are  progressing 
most  favourably,  and  on  the  25th  of  last  month  5 90  of 
heading  was  driven  at  the  Airolo,  and  on  the  following 
day  the  amount  of  progress  made  was  six  metres.  The 
contractor,  M.  Favre,  to  encourage  the  workmen,  has 
wisely  offered  a premium  to  the  miners  should  the 
length  driven  exceed  that  established  by  him  as  a 
proper  day’s  work.  The  great  difficulties  that  were 
met  with  at  first,  from  the  quantity  of  w^ater  which 
hindered  the  progress  of  the  work  of  tunnelling  at  this 
end,  have  in  a great  measure  been  overcome  ; and  as  the 
length  of  heading  increases,  there  is  every  reason  to 
anticipate  that  very  little  water  will  be  met  with. 

The  tunnelling  machines  used  at  this  side  are  those 
known  as  the  system  Dubois  and  Francois,  and  are 
similar  to  those  adopted  by  the  “ Societe  de  Charbon 
de  Marihaye,”  and  by  the  “ Companie  pour  I’extraction 
de  I’huile  minerale  a Anzin.”  The  total  length  of  these 
machines  is  2-20  ; their  width,  0-23  ; .and  height,  0-32. 
The  diameter  of  the  cylinder  is  0'07,  and  weight  220 
kilogrammec.  Six  of  these  “ perfoi'ators  ” are  mounted 
on  a carriage,  similar  to  those  used  at  the  Mount  Cenis 
tunnel,  running  on  rails,  which  are  laid  down  as  the 
work  proceeds,  and  worked  backwards  and  forwards  as 
required  by  the  little  locomotive  “ Tessin.” 

With  the  Dubois  and  Fran9ois  boring  machine  a hole 
from  15  to  20  cent,  in  depth  per  minute  can  be 
drilled  in  schist,  and  in  calcareous  rock  the  rate  of 
progress  is  estimated  to  be  twenty  times  greater  than  by 
hand. 

At  the  entrance  to  the  tunnel  the  valley  has  assumed 
a most  animated  appearance,  and  the  little  mountain 
village  of  Airolo  has  now  the  aspect  of  a manufac- 
turing town;  upwards  of  a hundred  houses  have  been 
built  for  the  accommodation  of  the  workpeople,  who  are, 
for  the  greater  part,  Piedmontese.  Five  large  build- 
ings have  been  established  near  the  works,  one 
of  which  is  used  for  workshops,  another  for  the  engineer- 
ing staff,  a third  for  the  steam-engines  which  are  used 
at  present  for  driving  the  tunnelling  machinery.  In  the 
largest  building  will  be  placed  the  great  compressors, 
which  will  be  used  later  on  for  compressing  the  air  for 
the  boring  machines;  and  a canal  is  now  being  made 
from  the  Ticino,  at  a great  height  above  this  building, 
which  will  furnish  the  motive  power  for  didving  the 


compressors.  The  construction  of  this  canal,  which  is 
being  cut  in  the  solid  rock,  is  progressing  rapidly. 

The  works  of  the  railway,  from  Bellinzona  to  Biasco, 
and  from  Biasco  to  Faido,  are  commenced  in  several 
points.  At  Lugano  the  works  are  already  commenced 
near  the  road,  to  which  it  runs  parallel,  as  also  a tunnel 
near  the  Mont  St.  Salvatore. 

The  ruins  of  the  castle  of  Underwalden,  at  Bellinzona, 
have  been  purchased  by  a company,  who  intend  build- 
ing a large  hotel,  from  which  a magnificent  view  of  the 
valley  of  the  Ticino,  as  far  as  the  Lago  Maggiore,  is 
obtained. 

During  the  month  of  July  the  following  progress  was 
made  at  the  tunnel : — 

At  the  north  end,  at  Goeschenen,  the  length  of  head- 
ing driven  during  the  month  was  51  metres,  making  a 
total  of  259  metres  driven  up  to  the  31st  July.  The 
length  of  tunnel  completely  excavated  was  increased  from 
150  metres  to  200  metres  at  that  end.  At  the  south  end, 
at  Airolo,  47  metres,  of  heading  were  driven,  making  a 
length  of  266  driven  up  to  the  end  of  July.  The  length 
of  tunnel  completely^  opened  out  was  increased  from  214 
metres  to  253  metres.  The  total  length  of  heading 
driven  up  to  the  above  date  was  525  metres,  and  the 
length  of  tunnel  completely  excavated  453  metres.  The 
average  number  of  workmen  employed  during  the  month 
of  J uly  was  945,  and  the  greatest  number  employed  in 
one  day  at  these  works  was  1,159. 


SILK  SUPPLY. 

A correspondent  of  the  Warehousemen  and  Drapers' 
Trade  Journal  writes  on  this  subject  as  follows  : — 

The  increased  price  of  labour,  of  coal,  &c.,  the  scarcity 
and  consequent  increase  in  th'.*  price  of  silk  of  late  years, 
each  have  their  particular  bearing  upon  the  trade,  though 
each  is  different.  Those  acquainted  with  the  silk  trade 
know  there  is  a deficiency  in  the  supply  of  the  staple 
article,  which  has  been  increasing  for  upwards  of  fifteen 
years.  China,  Japan,  and  other  countries  being  unable 
to  meet  the  demands  of  the  Western  trade,  the  supply 
was  still  left  deficient.  And  it  is  generally  admitted  that 
the  one  great  need  of  the  silk  trade  at  the  present  time  is 
an  ample  supply  of  good  quality  silk  at  moderate  price. 
How  to  obtain  this  is  the  question  most  immediately  re- 
quiring an  answer.  It  has  been  argued  that,  following 
the  visit  of  the  Shah  to  this  country  and  other  European 
nations,  the  history  of  Persia  will  enter  upon  a new  era, 
and  that  the  development  of  the  country  will  commence. 
One  of  the  results  of  this,  it  is  expected,  will  be  the  im- 
portation from  Persia  to  this  country  of  large  quantities 
of  fine  silk.  But  as  this  is  not  yet  an  accomplished  fact, 
it  will  be  wise  to  ascertain,  if  possible,  whether  there  be 
no  new  fields  whence  silk  can  be  exported.  This,  no 
doubt,  means  also  fields  where  the  silkworm  and  mul- 
berry tree  can  be  cultivated.  An  eminent  authority 
(Mr.  B.  F.  Cobb,  in  the  now  extinct  Silk  Supply  Journal) 
on  this  subject  says  that  many  of  our  vast  colonial  pos- 
sessions are  admirably  adapted  for  the  rearing  of  silk- 
w'orms,  and  that  the  mulberry  tree  will  flourish  luxu- 
riantly, the  climate  being  admirably  adapted  to  both 
processes.  Especially  are  the  African  colonies  favoured, 
Natal  being  peculiarly  adapted  both  in  climate  and  soil 
to  this  purpose.  In  those  countries  there  are  fields  of 
rich  promise  open  to  the  enterprise  of  capitalists,  and  the 
suitability  of  the  climate.  &c.,  to  the  operations  of  the 
silk  produce  have  been  fully  demonstrated  by  experi- 
ments. In  Australia,  New  Zealand,  Ceylon,  and  India 
there  are  numerous  districts  of  many  thousands  of  acres 
admirably  adapted  to  the  px’oduotion  of  silk.  It  is  even 
said  by  Mr.  Cobh  ” that  there  are  in  the  British  colonies 
silk-producing  capabilities  equal  in  the  aggregate  to  the 
present  silk  production  of  the  world,  and  it  is  not  saying 
too  much  to  state  that  in  America  there  can  be  found  as 
many  more.”  This  is  a bold  statement,  but  one  not  to 
be  denied  without  a great  deal  of  careful  and  minute  in- 
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vestigation.  One  fact  is  quite  clear,  however,  that 
colonists  as  yet  have  not  thought  it  worth  their  while  to 
cultivate  silk,  preferring,  on  the  contrary,  sheep-farming, 
cotton-raising,  and  even  sugar-planting,  the  latter  being 
as  unfamiliar  to  the  English  settler  as  the  cultivation  of 
the  mulberry  tree  and  the  silkworm.  The  fact  is  only  to 
be  accounted  for  by  acknowledging  that  erroneous 
opinions,  sustained  by  bigotry  and  prejudice,  have  been 
so  long  uncontradicted  that  they  have  become  accepted 
as  facts.  This  is  to  be  regretted,  for  the  chief  want  of 
the  silk  trade  will  ere  long  he  felt  more  severely  than 
ever,  and  is  even  now  leading  to  an  extensive  use  of 
cotton  in  ribbons  and  other  fabrics,  to  the  depreciation 
of  the  quality  of  the  goods  and  the  detriment  of  trade 
in  the  long  run. 

What,  then,  is  wanted  is  that  these  vast  fields  avail- 
able for  the  cultivation  of  silk  should  be  utilised.  Men 
of  capital,  and  men  of  industry,  the  millionaire  and  the 
working  man  might  combine  in  an  enterprise  calculated 
to  greatly  benefit  the  trade  and  commerce  of  the  mother 
country. 


CONSUMPTION  OF  HOESE-FLESH  IN  FEANCE. 

According  to  the  report  of  the  Comite  De  la  Viande 
de  Cheval,  there  were  consumed  in  Paris  during  the 
first  half  of  the  year  1867,  893  horses,  asses,  and  mules, 
which  supplied  106,030  kilogrammes  of  meat;  during 
the  first  half-year  of  1870  (before  the  war),  1,992 
animals  were  slaughtered,  giving  366,440  kilogrammes 
of  meat ; lastly,  during  the  first  half  of  the  present  year, 
the  figures  amounted  respectively  to  6,186  animals,  and 
883,840  kilogrammes — not  including  hearts,  livers, 
brains,  tongues,  &c.,  which  are  consumed  in  common 
with  those  of  neat  cattle.  The  provinces  exhibit,  saj's 
the  report,. the  same  progress  as  the  capital  in  the  con- 
sumption of  horse-flesh. 

Horses  slaughtered  for  consumption  fetch,  on  an 
average,  from  125  to  150  francs  each,  so  that  the 
industry  has  added  100  francs  per  head  to  the  value 
of  worn-out,  but  not  diseased,  horses.  In  the  words 
of  the  report,  the  public  wealth  of  France  is  in- 
creased_  by  the  eating  of  horse-beef  to  the  extent  of 
480  millions  ot  francs.  It  is  beyond  question  that 
horse-meat  is  received  with  considerable  favour  in 
France,  but  the  high  price  of  butchers’  meat  and  general 
impoverishment  have  doubtless  considerably  aided  the 
progress  of  horse-butcherJ^ 


The  Brazilian  Parliament  has  authorised  the 
government  to  construct  railways  and  to  raise  a loan  of  40 
millions  of  milreis  for  the  purpose.  This  loan  may  be  rallied 
either  at  Rio  J aneiro  or  abroad,  as  the  government  may  think 
fit,  and  it  is  further  empowered  either  to  construct  the  various 
lines  and  sections  for  itself,  or  to  accord  subventions  or 
guarantees  of  interest  to  7 per  cent,  to  contractors. 

A report  comes  from  the  far  north  to  the  effect 
that  a railway  is  projected  aeross  the  mainland  of  Orkney, 
between  Kirkwall  and  Stromness,  with  a view  to  meeting 
the  line  through  Caithness,  which  will  be  opened  for  traffic 
within  a twelvemonth. 

Kjerulfine  is  the  name  of  a new  mineral  species, 
described  by  Von  Kobell.  It  is  a phosphate  of  magnesia 
and  fluoride  of  calcium,  occurring  at  Bamle,  in  Norway,  and 
is  named  in  compliment  to  the  Norwegian  geologist,  Kjenilf. 

The  tunnel  of  the  Col  cle  Tencle  has  been  com- 
menced at  both  ends  simultaneously;  the  rook  is  found  to  be 
unusually  hard,  and  it  is  feared  that  the  piercements  will 
present  great  difficulties. 

A new  line  of  railway  is  proposed  from  Eome  to 
Naples  by  Gaeta;  the  Minister  of  Public  Works  offers  no 
opposition,  but  the  Government  will  not  accord  any  subven- 
tion. 


CORRESPONDENCE. 


EHEEA  FIBEE. 

Sir, — It  is  undoubtedly  true,  as  Mr.  Simmonds  re- 
marks in  one  of  your  former  numbers,  that  the  progress 
of  the  rheea  has  been  very  slow,  and,  in  fact,  so  far  as 
my  observation  extends,  it  is  less  used  now  than  it  was 
formerly.  If  it  is  ever  to  be  manufactured  extensively, 
it  must  not  cost  more  than  £50  per  ton,  but  the  last  that 
I imported  from  China  cost  upwards  of  £80.  My  opinion 
is  that  it  is  only  a low  price  that  will  sell  it;  although  it 
is  the  most  promising,  it  is  also  the  most  deceptive  fibre 
that  is  known.  After  it  has  been  hackled  or  combed,  it 
looks  almost  as  well  as  silk,  and  has  almost  as  much 
lustre;  and  I gave  up  using  it  for  fear  of  its  being  mixed 
with  our  white  silk  sliver,  which  would  have  caused  us 
serious  loss,  as  they  will  not  take  the  same  dye.  Un- 
fortunately, all  this  lustre  vanishes  the  moment  that  it 
is  twisted  and  dyed  ; it  is  then  almost  as  dead  and  dull- 
looking  as  cotton.  It  is  true  that  I have  seen  some 
beautiful  handkerchiefs  made  from  it,  but  they  do 
not  wash  or  wear  so  well  as  linen.  The  same  remark 
applies  to  China  grass  cloth  of  native  manufacture ; 
it  does  not  wash  or  wear  well,  and  is  indeed  very  infe- 
rior to  goods  made  from  the  same  fibre  in  England, 
which  is  owing  to  the  fibres  being  gummed  together 
instead  of  being  twisted  ; and  although  it  looks  well,  it 
is  worn  out  directly.  Many  years  ago,  when  I had  no 
practical  knowledge  of  the  fibre,  I was  so  pleased  with 
it,  that  in  a rash  moment  I sent  Mr.  George  Thompson 
(the  celebrated  anti-slavery  advocate),  at  a considerable 
expense  (some  thousands),  to  India,  to  see  what  could  be 
done.  His  mission  ended  in  nothing  but  my  obtaining 
a few  bales  of  coarse  fibre,  so  coarse,  that  it  was  of  little 
value.  I then  turned  my  attention  to  China,  and  suc- 
ceeded in  obtaining  abundant  supplies  of  a very  first- 
class  article,  at  what  I considered  at  that  time  a very 
moderate  figure,  say  about  £80  a ton,  but  I did  not  then 
know  all  its  defects  ; it  has  only  been  by  practically 
carrying  out  the  manufacture  that  they  have  been 
developed.  But  with  all  its  faults  it  would  be  used  to 
an  enormous  extent  if  it  could  be  laid  down  in  England 
at  £50  per  ton,  and  I think  it  can  be  produced  at  much 
less.  The  machine  patented  by  Messrs.  Sandford  and 
Mallory,  which  by  the  efflux  of  time  is  now  open  to  the 
public,  wilt  clean  the  fibre  when  fresh  cut  in  the  most 
admirable  manner,  at  a very  slight  cost.  And  as  to  the 
cost  of  growing  it,  that  cannot  be  much,  as  it  is 
attended  with  very  little  trouble  or  expense. 

Whilst  I am  writing  I wish  to  inform  Mr.  Bennoch 
(who  remarks  that  “ although  Lister  and  Co.  were  on 
the  list  of  velvet  exhibitors,  he  could  find  nothing  of 
theirs  in  the  exhibition  ”)  that  they  could  not  possibly 
get  their  goods  ready  in  time,  although  an  extension  was 
granted  at  their  request.  We  were  anxious  to  show'  that 
we  had  made  some  progress  in  weaving  velvets  by 
power,  and  that  there  was  a prospect  that,  before  another 
decade  had  passed,  w’e  should  not  only  be  able  to 
supply  the  home  demand,  but  that  w'e  should  compete 
successfully  in  the  open  markets  of  the  world.  At  the 
present  time  we  have  room  and  power  for  as  many'  looms 
as  would  produce  about  as  much  as  all  the  looms  of 
Crefeld  put  together ; but  owing  to  bad  trade,  more 
especially  in  low  velvets,  and  keen  competition,  we  are 
increasing  our  productions  very  slowly.  It  is,  however, 
simply  a question  of  time,  as  we  have  no  doubt  that  we 
shall  be  able  to  drive  all  foreign  competition  out  of  the 
market.  We  are  also  preparing  to  do  a large  business 
in  ribbon  velvets,  although  there  is  not  a single  loom  of 
the  kind  at  work  in  this  country  at  the  present  time, 
excepting  the  model  loom  at  our  works. 

S.  C.  Lister. 

Sept.  10,  1873. 
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GENERAL  NOTES. 


Society  for  Physical  Research. — The  Athenmum  pub- 
lishes the  fullowins  note  from  Dr.  Frederick  Guthrie,  of  the 
Royal  School  of  Mines,  Jermyn-street ; — “ I wish  to  try  to 
form  a society  for  physical  research — for  showing  new 
physical  facts  and  new  means  for  showing  old  ones ; for 
making  known  new  home  and  foreign  physical  discoveries, 
and  for  the  better  knowledge  one  of  another  of  those  given 
to  physical  work.  You  who  care  for  the  being  of  such  a 
society,  and  who  are  willing  to  help  in  its  making,  are  here- 
by asked  to  write  to  me  for  that  purpose  before  the  1st  of 
October  next,  whereupon  you  will  be  asked  to  meet  so  as  to 
talk  over  the  means. — 24,  Stanley-crescent,  Notting-hill,  W.” 

Social  Science  Congress. — The  seventeenth  annual 
Congress  of  the  Social  Science  Association  will  be  held  at 
Norwich  on  October  1st  and  successive  days,  under  the 
presidency  of  Lord  Houghton.  A great  feature  of  the  meet- 
ing, as  we  have  already  mentioned,  will  be  a sanitary  and 
educational  exhibition,  the  object  of  which  is  to  bring  under 
notice  the  latest  scientific  appliances  for  the  improvement  of 
the  public  health  and  the  promotion  of  education.  Intending 
exhibitors  should  make  early  application  for  space  to  the 
secretary,  Mr.  James  Robinson,  1,  Adam-street,  Adelphi. 
The  three  special  subjects  for  discussion  in  the  Health  sec- 
tion, under  the  chairmanship  of  Captain  Douglas  Galton, 
are  : — 1.  What  are  the  most  convenient  administrative  areas 
for  sanitary  purposes,  and  what  are  the  best  means  of  ad- 
mini.steriug  the  sanitary  laws  ? 2.  Should  there  be  a special 
diploma  for  medical  officers  of  health,  and,  if  so,  how  should 
it  be  granted  ? 3.  What  provisions  are  required  in  a general 
Building  Act,  so  as  to  secure  necessary  sanitary  arrange- 
ments 1 

Selection  of  Silkworm  Grain. — It  often  happens  that 
the  grain  met with  in  commerce  will  not  hatch,  from  proper 
carenot  having  been  taken  in  preserving  it  during  the  winter 
months,  or  from  its  having  been  damaged  during  its  carriage, 
if  brought  from  a distant  country.  It  is,  therefore,  a most 
important  matter  for  the  sericiculturist,  before  purchasing  a 
batch  of  grain,  to  ensure  himself  of  its  soundness.  A simple 
means  of  detecting  whether  the  grain  is  tit  for  hatching  is 
to  steep  a pinch  of  it  for  a few  seconds  in  water,  heated  to 
boiling  point ; if  sound  the  eggs  will  immediately  assume  a 
fine  lilac  colour  ; if,  on  the  other  hand,  the  grain  is  bad,  it 
will  turn,  after  immersion  in  boiling  water,  an  ash,  or  dirty 
yellow,  or  greenish  colour. 

Underground  Railways  in  America.  — The  city 
of  Baltimore  is  in  possession  of  an  underground  railway 
system  first  amongst  American  cities.  There  are  now  two 
distinct  lines  of  tunnels  in  Baltimore,  which  have  been  com- 
pleted at  a cost  of  nearly  five  millions  of  dollars,  whereby 
nearly  all  the  various  railways  centreing  in  the  city  have 
been  brought  into  connexion.  The  underground  railway 
consists  of  the  Baltimore  and  Potomac  tunnel,  whence  it  ex- 
tends in  a north-easterly  direction  through  the  city,  under 
some  twenty-nine  streets  and  avenues,  emerging  at  North- 
avenue,  where  it  joins  the  track  of  the  Noithern  Central 
Railway.  The  Union  tunnel  extends  from  tide- water  at  the 
Canton  portion  of  Baltimore,  under  some  thirteen  streets  and 
avenue.“,  to  the  Northern  Central  Railway.  The  total  length 
of  the  Baltimore  underground  railways  is  three  miles  and  a 
half,  of  which  about  two  miles  are  closed  tunnels,  and  the 
remainder  open  cuts,  over  which  the  streets  are  carried  on 
bridges.  The  tunnel  arches  are  from  22  ft.  to  23  ft.  6 in.  high, 
and  from  26  ft.  to  27ft.  wide,  five  rings  of  brick  thick  (from 
stone  springers),  backed  with  rubble  masonry. 

Bronze  from  Japan.— The  British  Consul  at  Hiogo, 
Japan,  reports  an  export  of  bronze  to  foreign  countries 
in  1872  to  the  value  of  4.50,000  duls.,  and  notices  that  a 
large  portion  of  it  was  furnished  by  the  Buddhist  tenjples. 
The  discouragement  shown  to  that  sect  by  the  Government, 
and  the  appropriation  to  imperial  purposes  of  the  revenues  of 
many  of  tlie  t(  mple.s,  have  induced  the  priests  to  realise  as 
much  of  their  movable  property  a.s  pos.sible  ; and  the  massive 
bells,  which  formed  a striking  feature  of  these  temples,  have, 
with  other  bronze  articles  of  use  and  ornament,  found  their 
way  into  the  hand.s  of  foreign  merchants.  Thehieh  price  of 
copper  in  England  made  it  profitable  to  ship  the  bronze 
thither,  and  then  extract  from  it  the  copper  it  contains. 


Balearic  Coal. — High  prices  have  a tendency  to 
awaken  long  dormant  industries.  Coal  mines  have  been 
worked  after  a slip-shod  southern  fashion  for  many  years  in 
the  island  of  Majorca,  but  for  want  of  proper  machinery  little 
progress  has  been  made.  According  to  the  report  of  an  Eng- 
lish engineer — given  in  1863 — one  mine  alone  might  be  made 
to  yield  1,000  tons  per  week.  At  length  a company  has  been 
formed  fur  the  purpose  of  working  this  mine,  and  the  possible 
development  of  the  Majorcan  coal-fields  appears  a trifle  less 
remote  than  heretofore.— /roit. 

Common  Scientific  Language. — The  Athencemi  notices, 
as  worthy  of  remark,  that  Prof.  T.  Thorell,  of  Upsala,  has 
lately  advocated  the  introduction  of  a common  scieufitic  lan- 
guage ; and,  as  in  these  days  a return  to  Latin  is  neither  to 
be  expected  nor  desired,  he  considers  it  not  improbable  that 
English  may  at  some  time  succeed  to  this  posiiion.  This 
he  believes,  not  only  because  English  is  far  more  widely 
diffused  than  any  other  tongue,  but  also  because  it  can,  by 
most  Europeans,  be  more  easily  acquired  than  any  other 
language.  Prof.  Thorell  has  given  us  an  earnest  of  his 
belief  by  writing  his  recent  work,  “ Remarks  on  Synonyms 
of  European  Spiders,”  entirely  in  English— in  such  English, 
too,  that  (says  the  same  authority)  none  of  our  countrymen 
need  be  ashamed  to  own  it. 

Artificial  Sugar— In  the  French  world  of  industry  and 
science,  great  sensation  has  been  produced  by  an  alleged  dis- 
covery, the  importance  of  which,  if  it  turns  out  to  be  true,  it 
is  impossible  to  calculate,  nor  the  effect  it  may  have  on  the 
sugar  trade  of  the  future.  It  is  asserted  that  the  French 
' engineer,  M.  Jouglet,  has  succeeded  iu  making  artificial 
! beetroot  sugar,  which,  however,  is  not  real  beetroot  sugar, 

‘ but  a composition  of  chemical  sugar,  if  we  may  be  allowed 
to  use  such  a term.  Already  has  the  eminent  M.  Berthelot 
, succeeded  in  making  alcohol  by  a synthetic  process  ; but  the 
i new  discovery  is  of  much  more  practical  value,  as  it  affects  a 
j commodity  of  such  general  use.  Provided  the  accounts  pub- 
lished iu  the  French  papers  are  not  exaggerated,  although 
such  exaggeration  is  very  likely,  this  new  discovery  may 
pos.sibly  bring  about  a change  in  the  manufacture  of  sugar, 
for  it  is  announced  that  by  the  new  process  sugar  can  be 
made  not  costing  more  than  5f.  per  100  kilogrammes,  or  one 
farthing  per  lb.  ; and  that  in  order  to  make  it,  it  is  only 
nece.ssary  to  bring  together  certain  common  articles,  which, 
after  being  liberated  from  the  coarser  elements  with  which 
they  are  combined,  are  known  to  have  a chemical  affinity  to 
each  other,  and  producea  sugar  said  to  be  equal  to  that  made 
from  cane-juice  or  beetroot.  Henceforward,  then,  the  manu- 
facture of  sugar  would  be  placed  in  the  hands  of  the  maker 
of  chemicals.  It  is  added  that  the  discoverer,  M.  Jouglet,  has 
already  sold  his  invention  to  a company  for  the  sum  of 
1,200,000  francs,  who  intend  to  work  the  invention. — 
Engineer. 

Coal  in  India. — Efforts  are  being  marie  by  the  Indian 
Government  to  develop  the  great  mineral  resources  of  the 
Country,  especially  the  coal-fields  of  Raniganj,  distant  about 
120  miles  from  Calcutta.  At  present  the  coal  production  of 
India  is  very  small— not  exceeding  500,000  tons  per  annum, 
of  which  the  Raniganj  country  supplies  nearly  all.  The 
poor  quality  of  Indian  coal  explains  mui'h  of  the  indifference 
hitherto  shown  in  raising  it.  Crmtaining  from  10  to  30  per 
cent,  of  ash,  with  a proportion  of  fixed  carbon  averaging 
only  62  per  cent.,  it  is  only  capible  of  doing  from  one-third 
to  two-thirds  of  the  work  performed  by  a similar  quantity  of 
English  coal.  It  is,  therefore,  ill-.'uited  for  sea-going 
steamers,  but  may  he  made  available  for  railways,  river 
steamers,  and  other  local  work,  and  in  the  manufacture  of 
iron,  a branch  of  industry  likdy  to  be  .stimulated  by  the 
growing  demand  It  the  construction  of  railways.  Coal 
exists  in  Assam,  but  for  want  of  labour  and  transit  has 
hitherto  proved  practically  useless.  In  the  Central  Provinces 
the  coal  seams  of  Chandah  are,  by  the  agency  of  a specially 
constructed  coal  railway,  brought  into  connection  with  the 
Nagpore  branch  ot  the  Great  Indian  Peninsula  Railway, 
and  may  therefore  be  expected  at  no  distant  period  to  supply 
tlie  coal  market,  of  Bombay,  where  English  coal  has  recently 
risen  to  the  enormous  price  of  40  rupees,  or  £4  sterling  per 
ton. — Iro)i. 

A tract  of  Hematite  iron  ore  has  been  discovered 
in  Shropshire,  and  1,100  acres  have  been  .secured  on  behalf 
of  Certain  Staffordshire  ironmasters,  who  will  work  it  as  a 
company.  Specimens  of  the  ore  contained  57  per  cent,  of  iron. 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


GENERAL  EXAMINATIONS,  1874. 

Tlie  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  bad  gratis,  on  application 
to  tbe  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
evenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  ; — 


Tuesday, 
April  21, 
From  7 to  10  p.m 

W E D N E S D AT, 

April  22, 
Frora7tol0p.m. 

Thursday, 
April  23, 
From  7 to  10  p.m 

Friday, 
April  24, 
From  7 to  10p.m. 

Arithmetic. 

Logic. 

Floriculture. 

Theory  of  Music 
Enyilish  Histoi’y. 
German. 
Spanish. 

Political  Eco- 
nomy. 

French. 

Fruit  ami  Veg:e- 
table  CiiUure. 

Book-keeping. 
English  Lan- 
guage. 
Italian. 

Friday,  April  24,  6 to  7 p.m.— Dictation. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  being  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subject  may  be  again  exammed  in 
that  subject,  but  not  more  than  one  first-class 
certificate  m any  subject  Avill  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely.  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufactme,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 

In  addition  to  subscriptions  already  announced, 
the  Council  have  to  acknowledge  the  following 
contributions  to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Clothworkers  £105  0 0 

G.  N.  Hooper,  Esq 10  10  0 

Also  as  a special  contribution  to  a Prize  Fund 
for  the  Examination  in  Carriage-building. 

G.  N.  Hooper,  Esq £10  10  0 


PROCEEDINGS  OF  THE  SOCIETY- 


CANTOR  LECTURES. 

The  fourth  lecture  of  the  third  course  of  Cantor 
Lectm-es  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thudichum,  Esq.,  M.D.,  on  Monday 
evening.  May  12th,  1873,  as  follows 

Lecture  IV. 

White  varieties  of  wine  produced  in  the  Alto  Douro.  Trans- 
port of  the  wines  from  the  vineyards  to  Oporto.  Treatment 
in  the  lodges  of  the  holders  and  shippers  at  Oporto. 
TJnbrandied  and  dry  natural  Alto  Louro  wines.  Causes 
of  the  use  of  brandy  and  jeropiga  ; neglect  of  scientific 
guidance  here  also,  but  the  processes  being  more  simple  the 
variety  of  results  not  so  great  as  at  Jerez.  Change  in 
the  port-wine  drinking  public  in  England.  Bescription 
of  other  Portuguese  vineyards.  The  Bairrada  ; Termo  of 
Lisbon;  Valley  of  the  Tagus  ; Bucellas ; Fable  of  the 
transplanted  Rhenish  grape  ; Collares ; Torres  Vedras. 
General  remarks  on  the  nature  and  difficidties  of 
Portuguese  viticulhcre  and  vinification,  all  based  upon 
personal  observations  of  the  lecturer. 

Many  thousand  pipes  of  white  wine  are  annually  made 
in  the  Alto  Douro,  and  exported  mainly  to  Russia  and 
Ireland — very  little  goes  to  England.  These  wines  are 
not  distinguished  either  hy  the  grapes  from  which  they 
are  made,  or  by  the  qualities  which  they  obtain  in  the 
course  of  their  development.  I have  repeatedly  pointed 
out  how  all  the  great  qualities  of  Jerez  wines  are  de- 
pendent upon  a few  dominant  species  of  vines,  how 
sweet  wines  are  derived  fi’om  the  Pedro  Jimenez  ; high- 
flavoured  amontillados  and  finos,  from  palomino ; oloroso 
qualities  from  mantuo  Castellano  ; how  Rota  wines  owe 
their  important  characteristics  to  one  vine,  the  tintilla. 
In  a similar  manner  we  shall  see  in  future  lectures  how 
the  wines  of  Burgundy  come  from  one  kind  of  grape, 

' that  of  the  pineau  ; and  Rhine- wine  is  characterised  by 
the  Riessling.  The  Alto  Douro  white  wines  are  not 
! thus  characterised  ; they  are  not  produced  from  any 
dominant  vine,  or  vines,  hut  are  the  product  of  the 
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commixture  of  a great  variety  of  fruit  from  frequently 
heterogeneous  varieties  of  vines,  amongst  them  the 
arinto,  hoal,  verdelho,  codega,  malvasia  tina,  estreito,  or 
rabo  de  ovelha,  carnal,  Donna  Branca,  gouveio  estimado, 
moscatel.  Of  these  the  rich  bearers,  yielding  coarse 
musts,  termed  castas  grossas,  are  most  favoured  by  the 
growers,  and  the  result  appears  in  the  wines.  The  white 
grapes  are  not  grown  in  the  best  situation,  but  only  in 
second  and  third-rate  vineyards.  The  Alto  Douro  wine 
districts,  as  a whole,  may  be  considered  as  consisting  of 
hills  only,  without  any  valley-bottoms  between  them  ; 
the  declivities  of  the  hills,  all  supported  by  numerous 
terraces,  as  described,  may  be  conveniently  divided  into 
three  zones.  The  lowest  zones,  nearest  to  the  river  and 
its  tributaries,  produce  the  first  class  of  red  wines ; the 
second  zones,  occupying  the  middle  of  the  slopes,  pro- 
duce the  second-class ; and  the  upper  zones,  situated 
near  the  top  of  the  hill,  or  covering  the  tops  of  the  lower 
hills,  are  mainly  planted  with  white  vines,  d’hese 
latter  are  also  planted  on  the  lower  zones  of  the  higher 
lying  valleys  away  from  the  Douro.  The  white  grapes 
are,  like  the  red  ones,  fermented  with  the  husks  and 
stalks,  and  in  this  particular  the  vinification  differs  from 
that  of  most  other  wine  countries ; for  in  these,  white 
musts  are  generally  pressed  out  of  husks  and  stalks 
before  fermentation.  In  consequence  of  this  practice 
the  Alto  Doxiro  white  wines  acquire  an  astringency 
frequently  amounting  to  harshness.  This  may  make 
them  more  firm  and  less  liable  to  spoil,  but  it  greatly 
prolongs  the  time  necessary  for  their  maturation.  They 
are  also  arrested  in  their  fermentation  by  the  addition  of 
brandy,  and,  not  being  so  sweet  or  so  fully  ripe  as 
the  red  musts,  require  more  frequent  admixture  of 
artificial  saccharine  ingredients,  such  as  arobe,  jeropiga, 
or  sugar.  In  consequence  of  this  they  acquire  no  very 
high  vinous  character,  even  when  kept  long  in  bottle. 
On  the  contrary,  they  frequently  develop  in  bottle  a 
heavy  disagreeable  odour,  termed  bottle-stink,  which 
can  only  partially  be  removed  before  the  wine  is  placed 
on  the  table  by  decanting  the  wine  and  ventilating  it, 
so  that  the  air  may  influence  the  wine,  and  dispel  or 
oxidise  the  bad  smell.  This  is  also  a fault  of  many  of 
the  red  ports,  which  they  acquire  by  being  bottled  at 
improper  periods  and  while  in  an  improper  condition ; 
the  cleaner  the  wines  are  when  bottled  tbe  less  they 
develope  of  this  bottle-stink,  and  perfect  Alto  Douro 
wines  have  not,  and  ought  not  to  have,  any  of  it. 

TcANsroiiT  or  Alto  Douro  Wines. 

Many  of  toe  vineyards  are  so  situated  that  no  animal 
can  be  led  to  them,  and  their  produce  has  therefore  to 
be  c.irried  to  the  lagares  on  the  backs  of  men.  Many 
of  the  lagares,  again,  esnnot  be  reached  with  vehicles,  and 
the  wines  n.ade  on  them  have  therefore  to  be  trans- 
ported downhill  on  the  backs  of  animals  ; and  as  it  would 
be  impossible  to  use  casks  for  that  purpose,  the  wines  are 
carried  in  b.ags  made  of  the  skins  of  animals.  These 
wine  skins  aic  called  “ odres,”  and  I have  here  such  a 
skin  from  the  Alto  Douro.  It  is  made  from  a goat-skin, 
and  is  taken  from  the  dead  animal  in  such  a manner  as 
to  injure  it  in  the  least  possible  degree.  The  hair  is 
only  shortened,  not  removed,  and  the  hairy  side  is 
turned  inwards.  This  is  done  in  order  to  leave  the 
epidermis  or  scarf-skin  intact  on  the  surface  of  the  thick, 
strong,  leathery  skin  ; for  this  scarf-skin  is  very  im- 
penetrable to  moisture,  whereas  mere  leather  would  be 
very  penetrable.  The  skin  is  made  more  impenetrable 
and  imputrescible  bv  being  covered  over  the  entire  in- 
side with  emifluid  pitch,  or  wood  tar.  I have  seen 
thousands:  these  bags  in  use  in  the  Alto  Douro.  Some 

merchantsi  this  country  seem  to  think  that  these  odres 
are  a matter  which  must  be  kept  a secret  from  the  lovers 
of  port  wine  ; and  it  happened  to  me,  at  a meeting  of  the 
Committee  on  Wines,  of  the  International  Exhibition, 
in  Kensington,  that,  when  speaking  about  these  odres,  I 
was  flatly  contradicted  by  a port  wine  merchant,  and  told 
hat  there  was  no  such  thing  used  in  Alto  Douro.  And 


yet  I had,  but  a month  before,  seen  strings  of  horses,  mules, 
and  donkeys,  each  carrying  two  of  these  odres  full  of  wine, 
in  the  establishment  of  the  partner  of  this  very  wine- 
merchant  who  so  vehemently  contradicted  me,  and  had 
seen  the  wine  from  the  odres  poured  into  the  tonels 
of  the  partner,  whence  no  doubt  it  found  its  way  to 
Oporto  in  due  course.  The  odres  are  also  used  in  Spain, 
as  is  popularly  known  from  the  romance  of  “ Don 
Quixote,”  by  Cervantes.  And  if,  during  vintage  time, 
you  travel  in  Italy,  Spain,  or  Portugal,  you  frequently 
see  a_  number  of  these  skins,  mostly  distended  with  air, 
hanging  ujj,  either  to  be  prepared  for  use,  or  to  be 
washed  after  use.  I am  not  aware  that  wine  is  nowadays 
anywhere  preserved  in  them.  They  frequently  impart 
a pitchy  taste  to  the  wine,  which  is  never  got  rid  of; 
when  made  from  the  skin  of  he  goats,  they  also  communi- 
cate the  goat-flavour.  In  Spain  odres  are  frequently 
made  from  pig-skins. 

When  the  wine  is  collected  in  the  tonels  in  the 
alegas  attached  to  the  farms,  it  is  is  ready  for  the  tra- 
vellers of  the  mercantile  houses,  who  now  taste,  select, 
and  buy.  The  wine  is  left  in  the  adegas,  until,  in 
winter  time,  the  water  in  the  river  Douro  is  high  enough 
to  admit  of  loaded  barges  travelling  to  Oporto.  The 
wine-merchants  from  Oporto  then  send  up  their  wine- 
casks,  some  filled  with  brandy  (I  have  seen  many 
casks  of  Berlin  shape,  with  Berlin  brands  in  the  adegas 
of  the  Alto  Douro,  and  therefore  believe  that  much 
Berlin  spirit  is  put  into  port- wine),  the  brandy  and  wine 
are  mixed,  put  into  the  casks,  returned  to  the  river,  and 
shipped  to  Oporto.  The  manner  in  which  the  wine- 
casks,  all  of  the  size  called  pipes,  holding  116 
gallons,  are  brought  down  the  hills  to  the  river, 
is  very  remarkable.  They  are  brought  on  strong  carts, 
each  laden  with  one  pipe  only  at  a time,  and  drawn 
by  two  oxen.  The  carts  are  of  the  rudest  but  most 
solid  construction,  and  the  oxen  are  of  the  finest  breed, 
large  and  very  powerful.  The  labour  which  these  oxen 
perform  in  bringing  such  a pipe  of  wine  down  the  stony, 
rockjf,  horrible  mountain  roads,  is  really  a most  astonish- 
ing performance  of  muscular  work.  The  wheels  of  the 
carts  are  fixed  to  the  axle-tree  on  which  the  top  of  the 
cart  rides  by  two  forks.  This  arrangement  causes  much 
friction,  by  which  a creaking  noise  is  produced,  which 
can  be  heard  at  great  distances,  particularly  at  night. 
The  more  noise  an  axle-tree  makes  the  higher  it 
is  valued,  and  the  peasants  vie  with  each  other 
for  the  possession  of  the  cart  which  makes  the  greatest 
noise. 

At  last  the  wine  in  the  pipes  arrives  at  the  river-side, 
and  is  shipped  in  boats  to  Oporto.  The  manner  in 
which  these  boats  are  loaded  and  steered  is  well  repre- 
sented on  the  map  of  Forrester.  Arrived  in  Oporto,  it  is 
carted  to  the  sheds  called  lodges,  and  then  laid  up.  The 
treatment  which  it  receives  there  mainly  consists  in  the 
addition  of  brandy  from  time  to  time ; the  brandy  is  kept 
as  low  as  possible,  in  order  not  to  increase  the  expense 
more  than  is  necessary.  The  last  and  principal  dosing 
with  brandy  is  only  inflicted  just  before  the  wine  is 
shipped.  If  the  wine  is  not  sweet  enough,  a quantity  of 
jeropiga  is  added  ; this,  when  legitimate,  consists  of 
sweet  must  preserved  by  the  addition  of  one-fifth  of  its 
volume  of  brandy  of  40°  Cartier,  and  therefore  corres- 
ponds to  the  Jerez  dulce.  If  in  bad  years,  or  from  any 
other  cause,  the  colour  of  the  wine  is  not  so  deep  as  may 
he  wished,  some  deep-coloured  wine  is  added;  and  some 
elderberry  may  be  used  now  and  then,  but,  as  already 
stated,  this  is  not  frequently  used  in  making  up  Alto 
Douro  wine.  Those  wines  which  are  not  mixed  with 
anything  except  brandy,  not  even  with  other  wines  of 
similar  quality,  but  of  different  origin,  are  called  vintage 
wines,  and  are  kept  by  themselves.  Their  date  is  pre- 
served, and  they  are  made  much  of  by  the  merchants. 
Those  wines  which  are  not  kept  by  themselves,  but  are 
mixed  with  other  qualities,  the  product  of  different  zones 
and  different  years,  are  termed  factory- ports,  and  consti- 
tute the  great  mass  of  the  wines  exported. 
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Change  in  the  Taste  of  the  PuMiic  as  Regards 
Port. 


Much,  has  been  written  and  said  regarding  the  in- 
jurious character  of  strongly-brandied  port  wine,  and  in 
consequence  the  more  polite  classes  of  society  have  almost 
I entirely  turned  from  port  wine,  and  do  not  drink  it  any 
I longer.  I have  been  present  at  dinners  to  which  ten  or 
twelve  gentlemen  sat  down,  and  not  one  took  port  when 
it  was  brought  round.  An  Oporto  merchant  in  London 
j gave  a dinner  party  to  twenty  gentlemen,  and  not  one  of 
these  was  found  to  drink  even  a single  glass  of  the  mer- 
chant’s own  best  vintage  wine.  If  this  antipathy  should 
continue,  it  might,  perhaps,  aid  in  the  reduction  of  the 
brandy  in  port  wine  to  below  delirinm-tromens  point. 
(This  disease  is  common  among  spirit  drinkers,  and 
those  who  consume  much  strong  port ; it  cannot  be 
produced  bj'  drinking  natural  wines  with  less  than  26 
j degrees  of  proof  spirit,  even  in  large  quantity.)  I have 

! no  doubt  that  when  the  objection,  namely,  excess  of 

brandy,  shall  have  vanished,  many  oenophilists  and 
persons  of  good  taste  will  return  to  port,  the  natural, 
i full-flavoureJ,  fine- coloured,  invigorating,  and  wholesome 
1 wine,  which,  as  regards  bouquet,  body,  vigour,  and  last- 
ing qualities,  and  as  regards  its  wonderfully  exhilarating 
effect  upon  body  and  mind,  is  not  surpassed  by  the  red 
wines  of  any  other  land.  But,  it  must  be  observed  that, 
although  some  classes  in  England  h.ave  ceased  drinking 
port,  others  have  taken  to  it,  and  in  consequence  the 
trade  in  port  wine  has  not  at  all  diminished,  but  has  rather 
increased.  The  fact  is,  the  port  which  was  formerh’ 
generally  bought  by  gentlemen,  clergymen,  noblemen, 
&c.,  and  laid  down  in  their  cellars  to  mature  for  years, 
is  now  mainly  bought  by  publicans,  tapped,  and  sold  in 
glasses  at  Id.  each.  This  is  the  case,  not  only  in  this 
country,  but  in  America,  and  even  in  N iwfoundland. 
The  fishermen  there,  a great  proportion  of  whose  fish  is 
consumed  in  Portugal,  in  return  get  a quantity  of  this 
port  wine,  and  e.ase  the  difficulties  of  their  climate  and 
situation  by  enjoying  this  most  delicious  drink. 

The  price  of  port  wine  in  the  district  varies  between 
14  and  L5  milreis  per  pipe  of  636  litres.  In  Oporto,  £15 
to  £20  is  an  average  price  of  good  factory  port.  Fine 
wines  and  old  wines  rise  to  £80  per  pipe. 

The  AVine  Country  of  the  Bairrada. 

This  is  a very  new  wine  country,  but  probably  in  the 
course  of  time  it  will  Jevelope  into  something  of  import- 
ance. The  Bairrada  lies  between  Oporto  and  Lisbon, 
rather  to  the  south  of  Coimbra.  The  Portuguese  Rail- 
way runs  through  the  middle  of  it.  The  wine  grown 
in  the  middle  of  the  district,  which  includes  both 
red  and  while  varieties,  is  called  vinho  de  embarqne,  or 
that  which  may  be  exported,  whilst  that  grown  in  the 
outer  belt,  and  its  prolongation  towards  the  north  and 
the  south,  which  is  not  fit  for  exportation,  but  is  used  in 
the  country,  or  distilled  for  brandy,  is  called  cuiisiwi). 
The  soil  there  is  chalky,  of  the  so  called  li  is  formation. 
The  wines  of  that  country  are  frequently  taken  to 
Oporto,  and  there  made  up  into  common  class  port- 
wines  by  a small  admixture  of  Alto  Douro  wine.  They 
are  brought  to  London  mainly  for  the  purpose  of  being- 
re-exported  to  the  colonies,  and  many  butts  of  them  go 
to  Russia  and  to  America.  The  wines  are  peculiar  in 
this,  that  though  dark  coloured  when  young,  they 
quickly  lose  their  colour,  and  in  four  or  five  years,  if  not 
assisted  by  other  means,  they  get  so  pale  as  to  resemble 
old  port.  But  they  also  lose  their  quality,  and  there- 
fore they  c.annot  be  advantageously  reared  and  kept  by 
themselves.  That  arises  again  from  the  want  of  consi- 
deration for  the  principle  which  I have  stated;  and  be- 
l cause  there  is  in  the  Bairrada  no  dominant  grape,  but 

1 the  peasants  who  grow  these  vines  mix  up  every  sort  of 

grape  they  can  lay  hold  of,  and  the  consequence  is  a 
,‘i  want  of  character  and  firmness  in  the  product.  The 
( grape  mainly  grown  there  is  the  bagi,  which  means 
,j  berry.  It  is  a small-berried,  dark-coloured  grape. 


There  is  also  grown  a little  of  the  souzao  and  a little  of 
the  bastardo,  which  gives  some  flavour,  but  there  are  no 
coloured  grapes  like  the  mourisco  or  tinta,  or  tinta 
Francisca.  'There  is  also  a white  wine,  made,  as  in  the 
Alto  Douro,  from  the  boal  and  ten  others;  and  the  jero- 
piga,  or  sweet  juice  made  by  mixing  spirit  with  sweet 
must,  is  largely  produced,  and  further  abafado,  or  must 
stopped  in  the  middle  of  its  fermentation  by  spirit, 
See.  Must  is  sometimes  boiled  down,  and  to  the  syrup 
is  added  brandy.  Then  there  is  also  made  arobe, 
which  is  the  juice  of  the  grape  itself  boiled  down 
to  a thick  syrup,  either  alone  or  in  company  with 
a quantity  of  quinces,  apples,  and  other  fruit.  I 
quote  from  the  Government  report  of  Portugal, 
where  it  is  stated  the  arobe  can  be  of  two  kind.s,  -viz., 
simple  and  compound.  The  first  is  the  ■ concentrated 
must  produced  by  the  action  of  heat ; the  second,  or 
compound  arobe  is  made  with  sugar  and  quinces,  apples, 
and  other  fruits.  I have  been  very  careful  to  lay  before 
you  accurate  information,  to  eliminate  that  which  is 
erroneous,  and  to  know  and  state  only  that  which  is 
true,  and  it  is  for  this  reason  I have  quoted  this  passage 
from  the  Report  of  the  Government  of  Portugal.  Now 
these  practices  are  not  at  all  done  with  the  purpose  of  im- 
posing upon  the  customer.  They  are  the  results  of  dire 
necessities  and  difficulties  in  the  -vinification,  such  as  it 
would  really  require  the  highest  skill  and  science  to 
obviate ; and  if  you  consider  the  poor  peasant,  who  has 
no  means  and  no  scientific  guidance,  but  simply  the  help 
of  a copper  and  a little  brandy,  you  may  probably  look 
upon  these  practices  with  a very  different  eye  to  what 
you  would  if  you  looked  upon  them  simply  as  mal- 
practices, adopted  for  the  purpose  of  cheating  the  con- 
sumer. 

The  Vineyards  Around  and  Near  Lisbon. 

There  is  a quantity  of  wine  grown  round  Lisbon. 
It  is  called  “ termo,”  from  being  grown  within  the 
bounds  of  Lisbon,  but  there  is  not  much  of  it,  and  it 
docs  not  constitute  an  article  of  commerce,  and  there- 
fore need  not  further  detain  our  attention.  Along  the 
Tagus,  south-west  from  Lisbon,  there  is  that  beautiful 
village  Oarcavellos,  which  once  had  a very  flourishing 
production  of  from  1,300  to  1,500  pipes  a year,  and  still 
enjoys  a reputation,  though  the  production  is  now 
entirelji-  destroyed.  It  was  one  of  the  first  fields  invaded 
by  the  oidium,  and  when  I was  there  two  years  ago,  I 
believe  the  whole  production  did  not  amount  to  five 
pipes,  for  most  of  the  vineyards  have  died  out.  I have 
here  a specimen  of  Oarcavellos  wine,  which  illustrates 
very  well  some  of  the  difficulties  of  Portuguese  vinifica- 
tion. It  comes  from  a farmer  in  Oarcavellos,  who  had  a 
very  nice  place,  but  his  wine  was  thick  and  turbid, 
viscid,  and  sulphury,  and  had  the  mouse-taste  ; and  yet 
the  material  from  which  that  wine  had  been  made  was 
of  the  finest  description  ; and  if  it  could  be  properly 
treated  it  would  be  really  a very  high-class  wine,  and 
fully  justify  the  reputation  which  Oarcavellos  enjoyed 
in  the  past. 

Vineyards  of  Coldares. 

Going  along  the  shore  of  the  Tagus,  and  turning 
northwards  round  the  mountain  of  Ointra,  we  come  to  the 
celebrated  vineyards  of  Oollares.  They  can  also  be 
reached  by  coming  down  the  valley  from  Ointra,  and 
perhaps  that  is  the  most  agreeable  way  of  getting  there. 
The  vineyards  of  Jerez,  as  I have  told  you,  are  situated 
on  undulating  hills  of  chalk.  Those  of  the  Alto  Douro 
arc  rocky,  but  those  of  Oollares  are  situated  on  sand, 
thrown  up  by  the  billows  of  the  Atlantic.  Owing  to  the 
■shifting  nature  of  this  land,  the  peasant  proprietor  is 
obliged  to  adopt  some  device  to  keep  his  vineyards  and 
his  wine  too.  The  vineyard  is  divided  into  a number  of 
small  parcels,  of  the  size  of  an  ordinary  sitting-room, 
each  of  which  is  surrounded  by  a hedge  of  green  reeds  or 
caiias.  The  doors  whi.-h  lead  from  one  to  the  other  are 
also  formed  of  these  living  reeds,  so  that  when  you  pass 
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from  one  department  to  another  you  hend  the  reeds 
asunder  with  the  hands,  and  walk  through,  and  the  door 
closes  of  itself  behind  you.  In  spite  of  this  precaution, 
when  after  a windj'  night  the  owner  of  the  vineyard  comes 
to  look  at  his  vineyard,  he  often  finds  his  vines  covered 
up  with  sand,  and  he  is  obliged  to  dig  them  out.  But 
this  apparently  barren  and  unpropitious  soil  yields  a very 
excellent  product.  The  soil  is  constantly  moist,  the  heat 
of  the  sun  strikes  it  all  day  long,  and  the  vines  lie  on  the 
ground,  in  immediate  proximity  to  pure  sand.  The  result 
is  the  excellent  wine  of  Collares.  Here  is  some  of  the 
red  wine  made  from  a grape  called  the  “ ramisco,”  and 
from  that  only.  The  qualities  of  this  wine  are  based 
upon  one  dominant  vine,  and  it  is  for  that  reason  I have 
such  great  confidence  in  the  wine.  It  is  because  of  that 
that  it  quickly  matures,  is  uniform,  greatly  improves  in 
bottle,  and  will  keep,  although  its  alcoholitj'  is  one  of  the 
lowest,  being  only  between  8 and  10  per  cent.  It  is  a 
very  firm  wine  also,  as  it  requires  no  spirit  to  he  added 
to  it.  It  is  a wine  very  little  known  in  this  country.  It 
has  a flavour  of  its  own  which  cannot  be  compared  with 
any  other,  derived  entirely  from  the  ramisco  grape.  It 
is  a most  agreeable  and  wholesome  wine.  About  1,500 
pipes  are  made  in  the  district. 

The  ViHEYAiiD  OP  Bucellas. 

Passing  from  Collares  to  Cintra,  and  thence  inland, 
we  come  round  to  the  vineyard  of  Bucellas.  It  is  said 
that  the  Bucellas  wine  is  made  from  the  hook  grape, 
alleged  to  have  been  transplanted  there  by  the  Marquis 
of  Pomhal.  All  over  Portugal  the  Marquis  of  Pombal 
is  remembered  as  a viticulturist,  and  a man  who  took 
great  interest  in  the  promotion  of  viticulture  and  wine 
making.  I have  gone  through  pretty  well  all  the  vine- 
j’ards  there,  and  have  asked  many  experienced  persons, 
but  have  not  been  able  to  find  any  hock  grapes  there 
whatever.  The  only  grape  grown  there,  from  which 
the  genuine  Bucellas  is  made,  is  the  Arinto.  At  first 
sight  the  Arinto  has  a little  similarity  to  the  Hock  grape, 
as  it  is  a small-berried  grape,  hut  it  is  dissimilar  in  other 
respects,  particularly  by  its  possessing  a large  bunch. 
It  reminds  me  of  the  grapes  on  the  south  slopes  of  the 
Alps,  and  has  nowhere  the  small  size  of  the  grapes 
indigenous  to  the  Rhenish  countries.  Its  wine 
somewhat  resembles  hock  in  preserving  a little  sweet- 
ness in  good  years,  and,  on  the  other  hand,  in  being 
excessively  sour  in  bad  years.  I have  here  various 
kinds  of  Bucellas  wine,  which  I shall  ask  you  to 
taste.  Here,  for  example,  is  a specimen  which  I con- 
sider to  be  spoilt,  as,  though  originally  a fine  wine,  it  has 
been  mixed  with  boiled  wine.  In  consequence  of  that 
it  has  a peculiar  murkiness  and  false  fluorescence,  which 
does  not  go  away  for  some  years.  It  always  tastes  of 
having  been  boiled.  That  is  an  imperfect  Bucellas,  and 
yet  many  speculators  at  Lisbon  prepare  it.  as  they  sup- 
pose, for  the  English  taste.  I do  not  believe  myself  it 
is  the  English  taste,  for  it  is  rather  like  a bad  imitation 
of  bad  sherry.  This  second  specimen  is  a very  beauti- 
ful wine,  which  I have  had  two  years  in  bottle.  I de- 
canted it,  and  there  were  three  tablespoonfuls  of  deposit 
left  behind,  showing  that  the  wine  was  bottled  a great 
deal  too  earlj'.  This  is  second-class  Bucellas.  But  here 
I have  now  a perfect  specimen  of  1870  wine,  which  you 
see  is  brilliant.  You  will  be  able  to  appreciate  the  fine 
qualities,  high  flavour,  and  refreshing,  acidulous  whole- 
some nature  of  that  wine,  and  you  will  agree  with  me 
that  the  reputation  wliich  the  vineyard  has  acquired  in 
the  past  was  well  deserved.  Here  is  a specimen  of  wine 
sold  in  Lisbon,  and  here  is  a specimen  which  will 
show  }’Ou  how  wine  may  be  ruined  by  being  mixed 
with  boiled  wine.  You  see  a thick,  brown  crust 
deposited  on  one  side  of  the  bottle.  That  is  caused  by 
the  wine  having  been  mixed  with  boiled  wine.  The 
addition  of  arrobe,  of  whatever  kind,  whether  compound 
or  simple,  of  brandy  and  colouring  matter,  is  hurtful  to 
its  quality ; therefore,  with  those  practices,  I should 
make  no  compromise  whatever.  I should  put  them 


aside  entirely,  and  I should  say ; — “ You  Portuguese  have 
intellectual  men  in  your  country ; you  have  a government 
commission,  consisting  of  excellent  botanists,  clever 
mechanicians,  accomplished  chemists,  and  other  men 
of  science;  they  give  you  these  excellent  reports,  full 
of  information  and  good  advice ; follow  their  advice,  and 
you  will  produce  excellent  wines,  which  all  the  world  will 
be  very  glad  to  buy ; if,  however,  you  go  on  making  these 
compounds,  depend  upon  it  the  whole  of  your  trade  in 
white  wine  will  go  to  ruin.” 

Wines  op  Torres  Vedras. 

This  is  a celebrated  name  in  the  history  of  the  British 
army.  A good  many  thousand  pipes  of  wine  are  grown 
there,  but  owing  to  the  disregard  of  the  principles  I have 
mentioned,  and  owing  to  the  fact  of  the  wine  being  made 
from  mixed  grapes,  it  acquires  no  particular  quality^,  and 
though  apparently  good  to  drink  in  the  first  year  or 
two,  in  the  third  year  it  falls  off  a little  and  loses  its 
quality,  although  it  does  not  spoil.  Of  the  many  names 
for  which  Portugal  had  a reputation  in  the  vitilogical 
world,  there  remains  yet  to  be  mentioned  Lavradio, 
which  lies  on  the  Tagus,  nearly  opposite  Lisbon,  and  pro- 
duces  a mild  though  somewhat  sweetish,  but  to  some 
people  very  agreeable  wine.  It  requires  very  careful 
keeping  for  several  years,  bat  afterwards  acquires  all  the 
fine  properties  of  the  natural  and  finer  Alto  Douro 
wines.  I have  no  doubt  that  if  it  were  more  scien- 
tifically treated,  and  if  there  was  more  of  it,  the 
Lavradio  would  soon  acquire  a high  reputation. 

General  Features  op  Portuguese  Wine  Making. 

In  the  Alto  Douro,  as  well  as  in  the  Bairrada,  and 
everywhere  else  in  Portugal,  all  the  wine  is  made  in 
the  lag.ars,  peculiar  troughs,  made  of  stone  mostly,  but 
sometimes  of  wood,  in  which  the  wines  ferment.  They 
are  very  large,  about  six  yards  square,  and,  though  in 
good  years  that  entails  no  disadvantage,  in  years  where 
the  heat  of  the  season  is  excessive,  or  where  the  harvest 
is  nterrupted  by  rains,  the  lagar  system  entails  every 
disadvantage  which  injuriously  affects  the  wine.  Some- 
times the  lagar  is  partly  filled,  a quancity  of  grapes 
being  heaped  in  one  corner ; then  rainy  weather  comes, 
and  the  grapes  are  allowed  to  lie  in  the  corner  for  a 
week  ; then,  perhaps,  the  vintage  is  continued,  and  new 
grapes — perhaps  more  rotten  than  the  first — are  thrown 
in,  and  the  lagar  is  filled  up.  During  that  time, 
if  the  grapes  were  ripe,  a partial  fermentation  would 
set  in.  If  the  mass  were  heated,  a portion  would 
ferment,  and  the  air  having  access,  it  would  produce 
a process  of  decomposition.  Then  when  the  wine  is 
made  it  has  to  be  sulphured,  not  only  for  the  purpose 
of  preventing  the  acetification,  which  has  begun  already 
under  these  unfavourable  circumstances,  but  to  destroy 
those  fungi  which  in  every  Portuguese  white  wine  de- 
clare themselves  almost  from  the  moment  it  is  made.  The 
wines  when  made  are  not  put  into  cellars,  but  are  all 
kept  above  ground,  in  large  casks  or  tonels,  and  these  are 
never  full.  In  a good  year  they  may  be  three  parts  full, 
whereas  in  a bad  year  they  may  be  only  one-third  or  a 
quarter  full,  and  there  is  alwaj^s  a greater  or  a smaller 
surface  of  wine  exposed  to  the  air.  Then  if  in  these  sheds 
the  temperature  rises  very  high,  the  surface  being  covered 
by  mould,  a quick  acetification  takes  place.  At  Bucellas, 
I was  in  the  shed  of  a poor  woman,  whose  only  property 
consisted  of  a vineyard,  and  of  a shed  and  tonel  of  wine, 
worth,  perhaps,  £G0.  She  had  not  tasted  it  for  a long  time, 
and  when  I tasted  it  I told  her  it  was  vinegar.  I shall 
never  forget  the  face  of  the  poor  woman  w’hen  she  tasted 
her  wine,  and  she  said,  “Yes,  it  is  vinegar.”  Sothrough- 
out  the  place,  owing  to  the  absence  of  underground  cellars, 
where  the  wine  can  be  kept  away  from  the  excessive  heat 
in  the  summer,  and  owing  to  the  omission  of  proper  pre- 
cautions in  the  making  of  the  wine — owing,  further,  to 
the  poverty  of  the  people,  who  can  only  afford  to  buy 
one  great  vessel  in  which  they  keep  their  wine,  being 
unable  to  buj'  new  casks  of  a smaller  size,  which  they 
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could  fill  to  the  bung,  and  thereby  prevent  the  air  getting 
at  the  -wine  'when  hot  and  in  a dangerous  state — owing  to 
these  disadvantages,  and  to  the  peculiar  climate,  there 
are  produced  masses  of  fungi  in  all  Portuguese  wines, 
just  as  there  are  in  the  Jerez  wines.  These  are  called 
nube,  and  when  these  small  microscopic  fungi,  visible 
only  by  the  microscope  magnifying  600  diameters,  grow 
more  numerous,  the  wine  becomes  at  last  thick  and 
viscous,  and  is  called  “ gordo.”  Then  the  wine 
acquires  this  horrid  mouse  taste,  which  is  the 
destroyer  of  many  of  the  most  beautiful  Jerez  wines. 
The  finest  Jerez  wines  are  liable  to  have  this  horrible 
mouse  taste,  and  the  merchants  will  tell  you  that  if  wine 
gels  a mouse  taste,  it  will  become  a good  wine ; but  that 
is  rather  a paradoxical  assertion.  Out  of  100  butts  of 
wine  having  mouse  taste,  perhaps  about  10  good  ones 
are  obtained,  but  a vast  quantity  never  recover,  and 
these  the  extractors  send  to  the  still.  Here  is  a speci- 
men of  Carcavellos  with  the  mouse  taste,  such  as  it  is 
in  perfection,  so  that  anyone  who  likes  to  acquaint  him- 
self with  it  may  do  so.  It  is  filled  with  those  nube.  Here 
is  a specimen  of  Torres  Novas  wine,  which  has  the  general 
appearance  of  all  white  Portuguese  wines  a few  weeks 
after  the  vintage.  AVhen  I was  at  Bucellas  I saw  in 
the  cellars  of  the  Marquis  of  Freixial  twenty  large 
tonels  full  of  this  thick,  horrid  tasting,  sulphury, 
abominable  liquid,  which  nobody  could  ever  guess  would 
in  the  course  of  a year  or  two  transform  itself  into 
potable  wine.  When  the  wine  merchant  gets  this  wine 
he  treats  it  according  to  his  science,  but  in  order  to  show 
you  that  it  need  not  he  wholly  lost,  I will  show  you 
some  wine  here,  purified  by  chemical  means.  It  is 
simply  a process  for  taking  out  the  dirt,  bad  colour,  and 
fungi,  and  there  is  the  result ; so  that  you  can  see  that 
although  it  is  very  unpromising  at  first,  by  means  of 
a little  chemical  operation  a perfectly  nice  clean-tasting 
fiuid  is  produced,  and  aU  the  mouse  taste  is  gone. 

The  power  of  these  fungi  is  so  great  that  in  some 
Portuguese  vintages  not  only  a portion  of  the  must  is 
concentrated  to  increase  the  sweetness,  but  the  producer  is 
actually  obliged  to  put  the  whole  of  his  must  into  the 
copper,  and  give  it  a boiling  up,  in  order  to  kill  the 
fungi.  He  does,  in  fact,  on  a large  scale  with  his  must 
that  which  M.  Pasteur  at  Paris  has  proposed  as  a general 
principle  for  the  purpose  of  preserving  wines,  namely, 
heat  the  wine  so  as  to  kill  the  S;  ores,  and  thereby  set 
up  a healthy  fermentation,  whereas  otherwise  there 
would  have  been  a diseased  fermentation,  and  conse- 
quently a very  bad  product. 

Now  let  us  for  a moment  consider  the  result  of  the 
life  of  these  fungi.  Plants,  as  you  know,  live  on  car- 
bonic acid  water  and  ammonia  and  salts,  and  fungi  are  no 
exception  to  that  rule.  It  is  frequently  said  that  fungi 
do  absorb  compound  materials — that  they  are  not  de- 
pendent upon  the  carbonic  acid  in  the  atmosphere,  as 
other  plants,  but  that  they  do,  as  it  were,  like  animals, 
devour  compound  food.  That  may  be  the  case  with  re- 
gard to  some  which  live  in  the  air,  but  those  which  live 
in  fiuid  do  not  do  so,  for  I can  show  you  that  when  the 
carbonic  acid  is  withdrawn  by  other  means  than  heat 
the  fungi  cease  to  live,  sink  to  the  bottom,  and  are  inert : 
that  is  to  say,  they  are  killed  or  sufibcated,  and  do  not 
live  much  longer,  and  consequently  it  is  proved  that  the 
nube  fungi  require  for  their  existence  the  presence  of  car- 
bonic acid.  And  it  is  for  this  reason  evidently  that  they 
are  present  in  the  largest  quantities  in  the  youngest  wine. 
The  younger  the  wine  the  more  nube,  and  the  older  the 
wine  the  less  carbonic  acid  it  produces  and  the  quicker  the 
nube  goes  down.  Every  Jerez  merchant  will  tell  you  that 
any  wine  which  succeeds  at  all  cures  itself.  It  requires  no 
particular  process  for  getting  rid  of  the  smell.  The  fior 
also  cures  itself,  provided  the  wine  has  at  least  29  degrees 
of  proof  spirit.  This  fior  is  a fungus  on  the  top  of  the 
wine,  which  requires  a large  -quantity  of  carbonic  acid 
in  order  to  live.  Remove  the  carbonic  acid,  and  what 
takes  place  ? The  fungus  dies.  That  has  not  been 
understood,  but  the  practice  has  been  based  strictly  on 


that  plan.  Every  wine  merchant  who  knows  anything 
about  oenology  will  tell  you  that  if  the  wine  containing 
this  nube  be  strongly  shaken,  the  fungi  condense,  and 
sinks  to  the  bottom.  The  portion  of  the  carbonic  acid 
escapes  attention ; however,  if  the  wine,  after  shaking, 
be  analysed,  it  is  found  that  a large  quantity  of  car- 
bonic acid  has  been  evolved.  If  you  take  that  wine, 
and  put  it  under  an  air-pump,  and  exhaust  the  carbonic 
acid  from  it,  and  allow  no  air  to  get  to  it,  and  then  put 
the  cork  in,  the  wine  will,  in  a very  short  time,  be  clear, 
and  you  may  decant  it  clear,  sound,  and  healthy  from  the 
deposit.  I might  go  on  and  tell  you  a variety  of 
observations  which  I have  made,  and  which,  no  doubt, 
in  the  course  of  time,  will,  together  with  the  communi- 
cations of  the  highest  importance  offered  by  M. 
Pasteur,  make  the  producer  of  wine  independent  of 
brandy.  And  what  will  take  place  then  will  be  simply 
this,  that  those  who  like  brandy  can  buy  brandy  in  one 
bottle  and  wine  in  another  bottle,  and  mix  them,  whilst 
those  who  do  not  like  hot  wine  can  drink  normal  wine 
without  brandy.  I shall  now  conclude  what  I have  to 
say  on  Portuguese  viticulture.  The  land  in  itself,  poor, 
yet  climatically  highly  endowed,  is  capable  of  producing 
a variety  of  the  most  beautiful  grapes,  and  a variety  of 
wines,  which,  if  properly  made,  would  not  be  surpassed 
by  those  of  any  other  country.  The  people  are  good- 
natured,  industrious,  and  hard-working,  and  they  have 
what  is  very  agreeable  to  a person  who  comes  from  this 
country,  a great  regard  for  an  Englishman.  If  these 
good  people  would  continue  to  plant  their  vineyards 
with  particular  sorts  of  grapes,  such  as  have  been  proved 
in  the  great  Alto  Douro  districts,  in  Bucellas,  or  Col- 
lares,  to  be  so  excellent ; if  they  were  to  abandon  that 
horrible  practice  of  making  sweet  and  cooked  wines  ; if 
they  were  to  study  a little  the  conditions  by  means  of 
which  they  might  avoid  the  natural  climatic  difficulties 
which  produce  fungi  and  acidity,  if  they  introduced  a little 
more  cleanliness  into  their  sheds,  and  if  they  were  to 
have  tlieir  cellars  underground,  if  they  were  to  avoid 
these  large  tonels  and  adopt  small  casks,  I have  no 
doubt  Portugal,  one  of  the  most  essential  English  vine- 
yards, would  produce  other  wines  besides  port,  which 
would  be  of  the  greatest  use  hygienically  and  socially 
to  this  country.  We  have  a great  trade  with  Portugal 
in  other  respects,  taking  there  our  manufactures,  and 
bringing  away  in  return  large  quantities  of  produce, 
cattle,  grapes,  figs,  apples,  and  a variety  of  other  articles 
too  numerous  to  mention  ; and  I have  no  doubt  an  im- 
proved quality  of  wine  would  find  in  this  country  a very 
ready  and  grateful  market. 

Note. — It  has  been  stated  in  the  Food  Journal, 
that  there  is  a peculiar  affection  of  the  wines  of  the 

Alto  Douro,  called  the  agredoce,  or  sweet-sour ; and 

the  Viscount  De  T’illa  Maior,  in  his  work  on  wines, 
enumerates  the  vinagre  disease  ; the  amargo,  or  bitter- 
ness ; the  gordara  (which,  according  to  my  opinion,  is 
only  a continuation  of  the  nube  disease)  ; and  then  he 
gives,  fifthly,  the  agredoce,  which,  he  states,  is  a form  of 
disease  different  from  the  first  four,  which  spoils  port 
wine.  I do  not  think,  from  my  inquiries,  that  the 
agredoce  is  a particular  disease.  I believe  it  is 
nothing  but  a transformation  of  a part  of  the 

alcohol  into  vinegar,  in  such  port  wine  only  as 

contains  from  two  to  three  per  cent,  of  sugar  which 
was  not  previously  fermented ; thus  a wine  is  ob- 
tained which  tastes  on  the  one  side  of  vinegar  and  on  the 
other  side  of  sugar,  in  fact,  a compound  which,  if  it 
was  a little  sweeter,  one  might  very  well  drink  as  people 
do  raspberry  vinegar.  I have  no  doubt  that  is  a parallel 
to  it.  It  is  not  at  all  like  the  bitterness  of  Burgundy 
wines,  which  arises  from  a totally  different  cause.  I 
therefore  believe  that  the  agredoce  is  a matter  of  no  great 
consequence  as  affecting  port  wine  ; but  we  shall  see  in 
the  next  lecture  that  there  are  other  influences  of  nature 
such  as  the  phylloxera,  that  insect  which  now  destroys 
millions  of  hectares  of  wine  in  the  south  of  France, 
and  the  oidium  which  has  destroyed  the  Carcavellos 


848 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  September  26,  1873. 


vineyards,  and  which  is  about  to  destroy  those  of 
Bucellas,  as  it  has  destroyed  to  a great  extent  those  of 
Madeira.  These  are  actual  enemies,  which  destroy 
many  vines  in  the  ground,  as  nuhe  and  other  fungi 
destroy  the  wine  produced.  When  we  come  to  consider 
the  Gironde,  we  shall  find  there  a particular  pestilence 
which  destroj's  the  vines  by  thousands — a kind  of  tumour 
all  over  the  hark.  Here  I have  a specimen,  which  will 
illustrate  the  peculiar  nature  of  that  disorder  which 
afllects  the  vine  stock. 

We  have  thus  made  a complete  survey  of  the  vines 
and  vineyards  of  Spain  and  Portugal,  and  in  the  next 
lecture  we  will  pass  on  to  a consideration  of  French 
wines,  and  you  will  then  see  what  an  agreeable  and 
remarkably  interesting  contrast  there  is  between  the 
processes  by  w’hioh  the  wines  are  grown  and  made  in 
the  Peninsula,  and  the  more  inland  countries  of  France 
vnd  Germany. 


EXHIBITIONS. 


PARIS  ORIENTAL  EXHIBITION. 

This  exhibition,  arranged  by  the  Council  of  the 
Oriental  Congress,  is  now  open  in  the  place  of  universal 
exhibitions,  the  Palais  de  ITndustrie,  in  the  Champs 
Elysees.  It  is  called  Oriental,  after  the  name  given  to 
the  Congress  itself ; hut  it  consists  mainlj^  of  Chinese 
and  Japanese  productions,  particularly  the  latter.  It 
occupies  the  great  central  room,  which  used  to  form  the 
salle  d'honneur  of  the  picture  exhibitions,  when,  during 
the  empire,  the  official  works,  with  a few  of  the  largest 
and  best  pictures,  were  collected  here,  and  four  other 
rooms  of  considerable  dimensions. 

The  collection  is  very  remarkable,  consisting  of  se- 
lections from  the  rich  stores  of  M.  Cernuschi,  and  of 
contributions  by  Baron  Meritens,  M.  Achille  Chevrillon, 
and  others,  including  several  ladies  ; and  it  has  this  great 
recommendation,  that  instead  of  large  masses  of  China 
and  other  articles,  nearly  the  whole  of  the  objects  are 
choice  specimens,  and  some  probably  unique. 

The  bronzes  form  the  largest,  and  perhaps  the  most 
remai'kahle  group.  In  the  first  place  must  be  men- 
tioned the  great  figure  of  Buddha,  20  feet  high,  and 
nine  feet  square  at  the  base,  from  the  temple  at  l\Ie- 
gouro  ; several  large  bronze  lanterns,  used  outside  the 
temples,  great  perfume  burners,  bells  and  other  temple 
furniture,  which,  considering  their  size  and  elaborate 
forms,  are  marvellously  fine  examples  of  bronze 
castings.  The  smaller  bronzes  of  the  same  character, 
such  as  sacrificial  vessels,  perfume  burners,  bells  with 
prominent  bosses  cast  upon  them,  which  are  played 
upon  by  means  of  a small  wooden  mallet  covered 
with  leather,  small  lamps  in  elegant  carved  wood 
frames,  are  all  unsurpassed  for  the  colour  of  the 
metal,  the  thinness  and  the  perfection  of  the  casting; 
there  are,  amongst  other  things,  some  bell-shaped 
lanterns  for  covering  lights,  which  for  delicacy  in  bronze 
work  are  as  renurkable  in  their  way  as  the  famous  egg- 
shell china;  one  or  two  of  these,  measuring  perhaps 
fifteen  inches  in  height,  and  pierced  in  ornamental 
patterns  all  over,  seem  little  heavier  than  if  made  of 
wood,  some,  indeed,  are  so  elaborately  pierced  that  they 
look  more  like  nets  than  metal  work,  and  being  lined 
with  semi-transparent  material,  must  have  a very  pleasing 
effect  when  lighted  up. 

An  ex  voto  tablet,  brought  from  a Japanese  temple,  is 
curious,  with  a large  coiled  snake  in  bronze  and  several 
smaller  votive  offerings  attached  to  its  surface ; and 
there  are  several  figures  of  gods  and  sacred  personages 
of  considerable  size  and  great  beauty  as  castings.  The 
collection  of  vases  is  perhaps  the  finest  ever  brought 
together  in  Europe,  and  there  are  a number  of 
chauffrcUes,  covered  braziers  for  warming  the  hands, 
which  are  the  perfection  of  decorative  bronze  work. 


The  chimeras  form  a remarkable  class  of  bronzes. 
Amongst  them  is  the  Chinese  kerin,  with  the  “head  of 
a unicorn,  the  body  of  a horse,  and  the  feet  of  the  stag,” 
the  unicorn  itself,  the  tortoise  with  dog’s  head  and  flow- 
ing tail,  somewhat  resembling  that  of  the  cock,  only  laid 
flat.  The  chimeras  at  the  exhibition  are  some  of  the 
finest  possible  examples  of  dark  green  bronze. 

Trotting  about  amidst  these  grotesque  brazen  beasts 
is  a beautiful  little  Japanese  dog,  like  a King  Charles 
spaniel,  but  with  a little  pug  nose,  which  may  well  have 
been  the  original  type  of  the  caricature  muzzle  of  these 
chimeras  ; it  was  a happj^  idea  to  introduce  this  elegant 
little  creature  amongst  the  fabulous  animals  in  bronze. 

It  is  a curious  fact,  that  while  the  Japanese  reproduce 
leaves  and  flowers  with  the  greatest  fidelity,  all  their 
figures  of  animals  are  conventional  and  inartistic  ; there 
is  no  study  of  the  muscles  or  bones — nothing  but  an 
approximate  anl  most  rude  approach  to  the  general  pro- 
portions of  the  form,  and  a fair  imitation  of  the  ordinary 
attitude  of  the  animal. 

The  second  room  is  principally  devoted  to  the  smaller 
bronzes,  chiefly  objects  of  ornament  or  of  general 
use,  casts  of  animals,  &c. ; this  is  a very  fine  collec- 
tion, many  of  the  examples  being  of  the  highest 
character.  There  is  a series  of  bronze  bottles,  as  pure 
in  outline  as  if  they  were  cast  in  the  period  of  the  best 
Greek  art,  and  a collection  of  exquisite  table  ornaments. 
Amongst  other  objects  are  two  pairs  of  heav}^  bronze 
stirrups,  beautifully  inlaid  with  silver,  and  a number  of 
beautifully  pierced  perfume  burners  and  other  objects  of 
like  character.  The  “sonorous  plate”  is  a variety  ot 
the  gong,  a plate  of  fine  bronze,  with  thickened  and 
curved  edges,  suspended  by  silken  cords,  and  struck  with 
a very  small  covered  stick,  a gong  for  the  use  of  sensi- 
tive people. 

In  this  room  is  also  a very  good  collection  of  illus- 
trated Japanese  and  Chinese  books,  many  of  them  comic 
in  the  highest  degree. 

There  are  also  a few  curiosities  from  Mongolia,  in- 
cluding two  “ Saraa’s  ” head-dresses,  one  of  which  is  in 
the  exact  form  of  a Glengarry  cap,  and  is  surrounded 
with  something  much  like  a small  door-mat,  arranged 
after  the  fashion  of  the  horsehair  crest  of  the  Life 
Guards  ; the  whole  is  of  the  colour  of  tow,  and  is  a most 
grotesque  object. 

The  third  room  contains  some  fine  photographs  of 
Indian  notabilities  ; a series  of  fruits,  full-size,  whole 
and  dissected,  by  a Javanese  artist,  admirably  executed  ; 
a most  extraordinary  work  in  silk,  representing  the  in- 
fernal regions  after  the  Japanese  idea,  brought  from  the 
house  of  the  late  Tycoon  at  Ovens,  destroyed  a 
few  years  since ; a few  admirable  specimens  of  the 
famous  Satsuma  faience  ; a series  of  curious  portraits 
of  Buddhist  ascetics  and  hermits ; a collection  of 
fine  wood  carvings ; two  cloissone  enamel  jars,  at 
least  five  feet  in  height,  mounted  on  bold  carved 
wood  stands ; a small  collection  of  Canton  furniture, 
massive  carved  wood  chairs,  with  marble  and  alabaster 
seats  and  backs,  cabinets,  &c. ; two  superior  Japanese 
screens,  of  many  leaves  each,  with  scenes  in  a royal 
palace  and  in  the  streets,  admirably  painted  on  a rich, 
solid  gold  ground,  perfect  in  their  way;  a fine  specimen 
of  silk  tapestry,  the  subject  being  a celebrated  physician, 
who  is  receiving  his  patients  under  the  trees  in  a garden  ; 
and  a very  choice  collection  of  embroidered  and  other 
garments  and  fabrics.  In  this  room  is  also  a good  col- 
lection of  photographs,  of  Java  and  other  scenes,  temples, 
and  personages.  _ . 

In  another  room  are  two  small  aquariums,  containing 
one,  a specimen  of  the  curious  telescope  fish  ot  Japan, 
so  called  from  the  creature’s  eyes  being  mounted  as  it 
were  on  short  tubes  projecting  from  each  side  of  the 
head  ; but  this  is  not  the  only  peculiarity  of  the  fish. 
It  is  about  four  inches  long,  deep,  and  very  chubby  in 
the  body,  of  an  intense  gold  colour,  with  black  fins,  and 
with  a double  or  divided  tail,  the  parts  of  which  are  set 
at  angles,  forming  a V reversed  (a)  when  seen  from 
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'behind.  The  other  vessel  contains  specimens  of  the 
macropodes  of  China  ; these  fish  have  all  been  bred  in 
Paris  and  the  latter  are  of  the  fourth  generation. 

Natural  history  is  further  represented  by  a collection 
of  the  Tussah  yama  mat  and  other  silk  worms,  which 
feed  on  the  oak,  ailanthus,  castor  oil  plant,  &c.,  some 
of  them  alike;  together  with  specin-eas  of  silk,  yarns, 
and  fabrics,  contributed  by  the  well-known  naturalist, 
M.  Guerin  Meneville,  and  others,  and  showing  the 
progress  that  has  been  made  of  late  in  spinning  and 
djming  these  silks. 

The  collection  of  articles  from  India  is  insignificant 
as  compared  with  those  to  which  we  are  accustomed  at 
home ; but  there  are  some  beautiful  specimens  of  fabrics, 
inlaid  work,  &c.  There  is,  however,  one  set  of  Indian 
products  which  certainly  should  not  have  been  admitted 
in  an  Oriental  Exhibition,  namely,  tables,  chairs,  &c., 
of  European  design,  executed  in  India,  and  honey- 
combed with  carving  and  piercing.  These  horrible 
productions  have  too  often  offended  the  eyes  of  the 
admirer  of  Oriental  art,  and  are  here  most  specially  out 
of  place. 

In  1867,  a quantity  of  this  decorated  furniture  was 
sent  for  e.xhibition  in  Paris,  but  was  very  properly 
placed  entirely  out  of  sight. 

To  conclude,  the  exhibition  is  completed  by  three 
cases  of  articles  of  the  greatest  beauty  and  rarity,  lent 
by  various  private  persons,  and  almost  exclusively  of 
Japanese  origin.  Here  are  small  specimens  of  the  most 
famous  ceramic  wares,  red  and  other  laquered  articles, 
of  the  finest  finish ; jade,  rock  crystal,  ami  other 
carvings,  and  other  examples  of  the  highest  Japanese 
decorative  art. 

The  Oriental  Exhibition  will  remain  open  for  some 
time,  so  that  those  who  are  devoted  to,  or  only  admire, 
the  marvellous  ingenuity  of  the  art-workman  of  the 
Far  East  will  have  ample  opportunities  of  visiting  it, 
and  will  find  an  autumal  day  none  too  long  for  a 
careful  examination  of  the  collection. 


■Vienna  Exhibition. — According  to  a Swiss  paper,  the 
diplomas  obtained  at  the  Exhibition  bear  the  following 
proportion  to  the  population  of  the  several  countries  : — 
Switzerland,  one  per  108,000  inhabitants ; Belgium, 
one  per  230,000  ; Germany,  one  per  410,000  ; Austra- 
Hungary,  one  per  433,000  ; Prance,  one  per  462,000 ; 
Holland,  one  per  650,000  ; Sweden  and  Norway,  one  per 
655,000  ; Denmark,  one  per  900,000 ; Great  Britain,  one 
per  1,222,000;  Italy,  one  per  1,405,000;  Russia  (in 
Europe)  one  per  3,550,000. 


In  Buenos  Ayres  it  is  stated  that  2,910  Louses, 
or  one-tenth  the  total  number  of  the  houses  in  the  city,  enjoy 
the  water  supply. 

The  new  buildings  of  Owens  College,  M.an- 
chester,  of  which  Mr.  Waterhouse  is  the  architect,  will  be 
opened  during  the  next  month. 

Among  the  latest  projects  broached  in  America 
is  that  of  faking  oil  in  pipes  from  the  petroleum  regions  to 
the  sea-board. 

The  Commission  of  Enquiry  on  the  proposed 
tunnel  between  Dover  and  Calais  will  be  opened  immediately, 
the  necessary  order  having  been  sent  by  the  French  Govern- 
tent  to  the  Prefect  of  the  Department  of  Pas  de  Calais. 

A system  of  tramways  is  to  be  constructed  at 
Versailles.  The  network  is  principally  intended  to  unite 
the  stations  of  the  Western  of  France  at  Versailles  with  the 
palace  of  the  National  Assembly  and  the  Trianon. 

The  Glasgow  Sewage  Committee  have  reported 
to  the  Town  Council  that,  after  all  their  experiments,  they 
cannot  recommend  any  plan  for  the  purification  of  the  Clyde, 
so  they  suggest  that  a Royal  Commission  should  be  applied 
for  in  order  to  obtain  the  evidence  of  some  eminent 
authorities. 


HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION  OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  824J. 

In  commencing  a mulberry  plantation  it  is  imperative 
that  the  land  should  be  well  broken  up  and  aerated,  and 
that  roots  and  stubble  should  be  get  rid  of. 

In  virgin  soils  especially  there  are  always  a great  many 
germs  of  different  plants,  and  for  the  first  year  the  land 
must  be  kept  clean,  so  as  to  give  the  young  mulberry 
cuttings  every  advantage.  After  the  first  year  they 
can  take  care  of  themselves,  and  kill  down  most  other 
things  that  grow  about  them.  Wherever  the  “ bush” 
grows  thick,  there  is  a certainty  of  the  mulberry  tree 
doing  well,  and  a little  extra  labour  in  the  beginning,  in 
clearing,  grubbing  up  roots,  and  preparing  the  land  for 
the  plough,  is  well  spent,  and  will  repay  the  labourer. 

In  cases  where  the  mulberry  is  to  be  utilised  for  other 
purposes,  as  well  as  to  yield  leaves,  such  as  to  protect 
young  colfee  or  cotton  from  strong  winds,  the  mode  of 
planting  out  must  accommodate  itself  to  the  purposes 
for  which  it  is  required ; but  where  a plantation  is  to 
be  made,  the  land  should  be  well  ploughed  first,  and 
then  furrows  ploughed  the  length  of  the  field,  if  pos- 
sible, in  the  same  direction  as  the  prevailing  winds  blow. 
In  countries  where  north-east  and  south-west  monsoons 
blow  for  six  months  each  way,  of  course  the  lines  should 
be  north-east  and  south-west ; but,  in  other  places, 
colonists  must  form  their  own  opinions  of  the  most  pre- 
valent winds.  The  object  of  this  is  to  allow  the  air  to 
permeate  among  all  the  trees,  and  in  tropical  or  semi- 
tropical  climates  this  is  of^reat  advantage,  for  where  it 
is  not  so,  the  upper  surface  of  the  mulberry  leaf  has  a 
tendency  to  acquire  a horny  consistenc}^  which  renders 
it  unfit  for  food  for  the  worms.  On  the  slopes  of  hills  it 
is  a matter  of  lesser  moment ; but  even  there  it  is  desir- 
able. 

The  soil  and  locality  must  guide  the  planter  to  a great 
extent  as  to  the  number  of  trees  he  plants  in  an  acre, 
but  the  two  extremes  maybe  taken  at 400  and  1,000  ; in 
setting  out  the  rows  of  cuttings  what  is  called  the  “quin- 
cunx arrangement”  ^*  .****  is  a very  good  one  to 
follow ; but  in  planting  trees  in  rows,  plant  two  or  even 
three  at  six  feet,  and  the  next  at  twelve  feet,  the  use  of 
the  twelve  feet  being  to  economise  labour  in  the  gather- 
ing the  leaves,  as  well  as  to  drive  a plough  through 
occasionally,  and  lighten  the  soil,  besides  the  advantage, 
if  made  in  the  course  of  the  prevailing  winds,  of  letting 
the  air  through. 

It  should  be  borne  in  mind  that  it  is  not  sufficient  that 
the  tree  should  flourish  when  left  alone,  it  is  placed  in  the 
position  it  occupies  in  order  that  it  may  be  subjected  to 
a most  trjdng  and  severe  ordeal,  viz.,  that  of  having  its 
lungs  torn  off — an  operation  which,  if  continued  without 
respite,  would  destroy  the  tree. 

There  are  three  methods  of  propagating  the  mulberry 
— by  seed,  by  layers  and  by  cuttings ; of  these,  the  last 
is  considered  the  best ; but  there  are  circumstances  under 
which  either  of  the  others  may  be  preferable.  As  regards 
propagating  by  seeds  and  nurseries,  one  must  begin  at 
the  beginning  and  first  catch  one’s  seed,  and  this  is  not 
so  easy  as  it  at  first  sight  appears.  The  Cape  Govern- 
ment has  gone  to  some  considerable  expense  and  trouble 
in  getting  seed  from  France ; but  our  own  experience 
coincides  generally  with  the  results  of  their  experiments, 
and  we  would  advise  southern  colonies  to  obtain  seed 
from  other  southern  colonies  rather  than  from  Europe, 
the  voyage  from  colony  to  colony  not  having  the  same 
effect  on  seed  generally  as  crossing  the  line  has.  It  is 
difficult  to  say  exactly  when  or  how  the  loss  of  vitality 
occurs  ; but  it  is  a fact  that  seeds  like  that  of  the  mul- 
berry appear  to  lose  their  power  to  germinate,  and  whether 
the  voyage  be  shortened  by  a steamer’s  passage  or  not, 
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the  result  seems  to  be  the  same.  But  there  are  colonies 
in  the  south  where  the  mulberry  seed  is  all  that  can  he 
desi^ed,  and  the  means  of  sending  it  from  colony  to 
colony  are  simple.  Natal  and  the  Mauritius  both  send 
sugar  to  Australia,  and  both  can  supply  the  seeds  of 
good  descriptions  of  the  mulberry  tree.  One  of  the 
simplest  methods  of  preparing  the  seed  is  as  follows; — 

Choose  the  fruit  of  those  trees  which  have  not  been 
stripped  of  their  leaves  that  year,  or  even  the  year 
before,  if  possible.  Mulberries,  the  seed  of  which  is 
intended  to  he  kept,  should  he  gathered  perfectly  ripe, 
which  may  he  known  by  the  fruit  beginning  to  fall 
from  the  trees,  by  its  softness,  and,  if  examined  closely, 
by  the  kernel  being  completely  ripened  in  the  small  shell 
which  encloses  it.  It  is  a very  good  plan  to  shake  the 
tree  moderately  every  day  from  the  time  the  fruit  begins 
to  ripen,  until  the  best  of  the  fruit  is  gathered. 

These  mulberries  should  he  spread  thinly  on  a clean 
table  in  some  airy,  cool  place,  in  order  that  they  should 
attain  their  full  ripeness ; they  should  be  turned  fre- 
quently to  prevent  fermentation  or  heating.  After 
treating  them  thus  for  three  or  four  days,  let  them  be 
soaked  in  water  until  they  break  easily  in  the  hand,  and 
thus  dissolve,  so  that  the  grain  is  separated  from  the 
pulp  which  mixes  with  and  floats  on  the  water.  After 
being  briskly  stirred  in  several  waters,  the  best  seed  will 
sink  to  the  bottom,  while  the  pulp  remaining  will  float 
on  the  top,  and  may  he  poured  off.  The  seed  should 
then  be  spread  on  cloths  or  blotting  paper,  and  dried  in 
a shady,  airy  place,  stirring  and  turning  it  frequently  to 
prevent  heating,  which  it  has  a tendency  to  do ; and  if 
by  any  accident  it  should  do  so,  even  to  a small  extent, 
it  may  as  well  be  condemned  at  once,  and  thus  save 
further  disappointment  and  trouble.  When  thoroughly 
dry,  it  should  be  put  into  a moderately  tight  vessel,  and 
kept  in  a dry  place. 

In  propagating  from  seed,  it  is  necessary  to  prepare  a 
nursery  for  the  young  seedling ; a rich  alluvial  soil, 
where  it  can  be  had,  or  a manured  soil  well  watered, 
must  be  got  ready  for  the  reception  of  the  seeds. 

A method  which  saves  much  trouble,  and  rarely  fails 
where  it  can  be  put  in  practice  properly,  is  this : — Hav- 
ing prepared  the  nursery  and  dug  a series  of  little 
trenches  3 to  6 inches  deep,  take  a piece  of  old,  rotten, 
untarred  rope,  or  a small  hayband,  or  something  of  the 
same  rough  and  soft  description,  and,  having  cut  it  the 
same  length  as  the  trenches,  take  a handful  of  the  ripe 
fruit  and  rub  it  up  and  down  the  old  rope  until  it  is 
smeared  pretty  equally  with  the  ripe  mulberries ; now 
place  it  in  the  trench,  and,  having  covered  it  up,  keep  it 
well  watered  for  some  days,  and  continue  to  do  so  in  a 
lesser  degree  until  the  seedlings  make  their  appearance 
above  ground. 

This  is  rather  a lazy  method,  and,  like  most  lazy 
habits,  has  its  concomitant  evils.  The  seedlings  may 
come  up  too  thick,  and  required  to  be  thinned  out.  If 
the  rope  does  not  rot  readily,  it  causes  a difficulty  in 
transplanting  the  young  roots,  which  will  be  found  en- 
tangled in  the  rope ; but,  for  a colonist,  it  carries  the 
great  inducement  of  saving  labour  and  time.  The  care- 
fully dried  seed,  on  the  other  hand,  can  be  mixed  with 
sand,  and  by  this  means  the  danger  of  sowing  too  thickly 
will  he  entirely  avoided. 

Planting  by  layers  is  the  surest,  but  at  the  same  time 
the  slowest,  of  all  methods ; it  may,  however,  be  com- 
bined with  the  others,  and  where  large  plantations  are 
to  be  raised  with  as  great  speed  as  possible,  all  methods 
should  be  used  at  the  same  time. 

This  method  of  bending  a young  branch  into  the 
ground,  and  staking  it  down,  is  so  well  known  that  it 
scarcely  needs  here  a lengthy  description  : the  objection 
generally  raised  against  it  is,  that  when  the  time  arrives 
to  sever  the  connection  with  the  parent  tree,  it  leaves 
the  offspring  weak  and  sickly,  until  it  has  recovered 
Bufificient  strength  to  get  over  the  loss  of  the  dependance 
it  has  hitherto  had  upon  the  parent  main-roots,  and  this 
causes  additional  delay,  as,  until  the  plant  has  thrown 


out  a full  quantity  of  roots  of  its  own,  it  will  not  bear 
stripping  of  its  leaves. 

The  best  method,  especially  for  our  colonies,  is  by 
cuttings.  It  really  seems  as  if  in  most  colonies  the 
size  of  the  cutting  did  not  matter  much,  provided  it  had 
perfect  wood  formed,  and  contained  either  small  branches 
with  buds,  or  buds  upon  the  cutting  itself.  The 
cuttings  may  he  any  convenient  length,  12  to  20  inches, 
and  should  he  planted  two-thirds  in  the  ground  and 
one-third,  out.  Once  planted,  it  is  of  the  greatest  im- 
portance that  they  be  watered  constantly;  indeed,  so 
necessary  is  this,  that  when  the  watering  is  difficult  to 
attend  to,  it  is  advisable  to  plant  the  cuttings  in  a moist, 
damp  soil,  and  after  the  roots  are  developed,  remove 
them  with  sufficient  earth  about  them  to  prevent  the 
roots  _ being  laid  bare,  or  their  position  altered ; even 
then  it  is  necessary  to  water  after  the  transplantation. 
Winter  or  before  the  rainy  season  sets  in  is  the  best  time 
to  plant  out.  In  very  dry,  hot  climates  probably  the 
system  of  layers  may  be  better,  for  the  reason  that  layers 
do  not  require  so  much  watering;  but  local  circum- 
stances alter  matters  of  this  sort  so  much  that  in  this, 
as  in  many  other  cases,  the  planter  must  be  the  best 
judge  of  what  times  and  methods  are  the  most  suitable 
to  his  particular  locality. 

Another  method  of  propagating  the  mulberry  is  by 
transplanting  parts  of  the  roots  of  old  trees  ; but  this  is 
a system  which  colonists  in  new  countries  will  have  little 
chance  of  attempting,  although  a five  year  old  tree  will 
be  found  to  part  with  a portion  of  its  roots  without 
injury  to  the  tree,  and  in  some  cases,  where  the  roots 
have  become  very  extended  from  being  in  poor  soil,  and 
manure  has  been  applied  about  that  portion  from  whence 
the  root  was  removed,  the  tree  has  appeared  to  he 
benefited  by  the  operation.  In  dr}’’,  sand}’’  soils  the 
mulberry  will  send  its  roots  great  lengths  in  search  of 
moisture,  to  the  detriment,  frequently,  of  adjoining 
shrubs ; and  so  in  coffee  plantations,  where  the  mulberry 
has  been  used  as  a protector  of  the  young  coffee  from 
the  prevailing  winds,  the  time  will  come  when  the  mul- 
berry must  he  removed,  or  it  will  destroy  the  coffee.  A 
root,  if  put  into  good  soil,  will  sometimes  send  up  three 
or  four  shoots,  which  may  be  allowed  to  remain  for  the 
purpose  of  obtaining  cuttings  when  they  are  thinned 
out. 

But  a good  cutting,  which  has  taken  kindly  to  the 
place  it  has  been  planted  in,  is  generally  a stronger  and 
better  shrub  at  two  years  than  a seedling  or  rootling  at 
three. 

The  following  may  be  considered  as  general  rules, 
subject  to  some  modification  from  the  effects  of  different 
climates  and  soils  :■ — 

The  leaves  of  a full  grown  tree  contain  more  silk- 
producing  properties  than  those  of  a young  one. 

The  largest  sized  leaves  are  from  trees  two  to  four 
years  old,  and  these  become  smaller  as  the  tree  ages. 
Large  leaves  are  not  necessarily  the  best,  they  generally 
contain  too  large  a proportion  of  water. 

Leaves  that  ai’e  spotted  or  mildewed  should  be 
avoided ; but  where  food  is  scarce,  rust-spotted  leaves 
may  be  given,  as  the  worms  will  eat  round  these  spots 
without  touching  them. 

The  worst  leaves,  and  those  which  always  iujuro  the 
worms,  are  such  as  have  what  is  called  “ manna  ” upon 
them,  or  are  wet  from  dew  or  rain,  or  have  been  heated 
from  having  been  packed  in  too  great  quantities,  and 
left  too  long  before  being  spread  out. 

Great  care  should  be  taken  to  prevent  the  leaves  heat- 
ing shortly  after  being  gathered,  as  fermentation  rapidly 
sets  in,  and  quickly  alters  the  saccharine  and  other  com- 
ponent parts,  consequently,  leaves  should  not  be  allowed 
to  remain  long  compressed  in  the  baskets  or  sacks  in 
which  they  are  placed  when  gathered. 

The  colder  the  climate,  the  less  frequently  should  the 
leaves  be  stripped,  and  care  should  be  taken  to  leave  the 
young  trees  sufficient  leaves  to  keep  up  the  circulation. 

{To  be  continued.) 
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SPUN  SILK. 

The  following  paper  was  read  by  Mr.  S.  C.  Lister,  before 
Section  G (Mechanical  Science)  of  the  British  Associa 
tion,  on  Monday,  the  22nd  inst. ; — 

The  trade  of  Bradford  has  hitherto  been  almost  ex- 
clusively confined  to  the  manufacture  of  goods  made  from 
combed  wool,  technically  termed  “ worsted  goods.”  It  has 
long  been  felt  that  it  would  be  advantageous  to  the  town 
if  otliei  trades  could  be  introduced,  as  it  is  very  evident 
that  if  the  worsted  business  is  not  prosperous  the  whole  dis- 
trict must  sutler,  since  these t nvns  which  have  the  greatest 
varie’y  of  manufactures  may  always  hope  to  have  the 
greatest  prosperity  and  stability,  a-^,  whilst  one  trade  may 
be  adversely  affected,  another  may  be  prosperous,  and  so 
act  as  a counterpoise.  It  is  for  this  rea'On  amongst  olheis 
that  till!  recent  introduction  of  spun  silk,  on  a large  scale, 
at  Manningham  mills,  may  be  considered  as  highly 
beneficial  to  the  town.  It  will  also  facilitate  the  courbi 
nation  of  silk  wi  h worsted,  whereby  a higher  cla^s  of 
goods  may  be  obtained. 

Some  e-timate  may  be  formed  of  the  difficulty  vuth 
which  this  attempt  is  beset  by  reference  to  the  character 
of  the  material  when  compared  with  wool,  cotton,  and 
flax,  the  treatment  of  which  by  nrechanical  means  has 
been  attended  with  so  many  ditficulties. 

Silk,  which,  according  to  the  best  authority,  may  be 
regarded  as  a gum  exuding  from  the  worm,  is  pioduced 
as  a continuous  film  pressed  through  an  intinitesimally' 
small  aprrture,  just  as  gutta-percha  thread  is  produced  by 
pressing  that  material  through  holes  by  the  pressure  of  a 
die. 

The  length  of  fibre  constituting  a cocoon  is  stated  l\y 
Count  Dandrilo  (probably  the  highest  authority'  on  this 
subject)  as  about  650  y ards.  Such  a length  of  fibre  cannot, 
of  course,  be  dealt  with  as  spun  silk,  for  which  purpose  it 
must  be  broken  dow'ii  in'o  convenient  lengths.  Some 
difference  of  opinion  exiris  as  to  whether  the  thread  of  silk 
constituting  the  cosoon  is,  fo  to  speak,  cut  or  broken,  or 
only'  pushed  aside  for  the  emergence  or  extrusion  of  the 
moth,  but  the  experience  of  silk  winders,  that  with  care 
the  same  lengths  o'  fibre  m ty  be  obtained  from  the  pierced 
as  from  the  unpierced  cocoon,  leads  to  the  conclusion  tliat 
the  thread  is  not  cut  or  I roken,  but  only  thrust  aside. 
Wlrether  this  emergence  is  or  is  not  facilitated  by  a fluid 
emitted  from  the  animal  is  a subject  deserving  the  atten- 
ftin  of  the  physiologist. 

The  cocoon,  besides  the  continuous  thread  constituting 
its  interior  mass,  has  an  external  coa'ing  or  covering  ol 
floss  or  waste  silk,  hitherto  considered  as  refuse,  and  not 
treated  by  mechanicil  mean.s.  In  the  throwing  or  ordinary 
treatment  of  the  thread  of  silk  from  the  coc  on,  waste  silk 
is  also  pro  iuced,  wnich,  except  as  to  the  waste  fro  n the 
betier  description  of  .silk,  has  generally  been  considered 
■an  • dealt  -^ith  as  rubUsh.  From  these  two  sources  large 
qnan  ities  of  waste  silk  may  be  obtained,  which,  though 
hitiier.o  considered  as  rubbish,  is  no.v  being  successfully 
treated  liy  mechanical  means, sothatwasta  silk,  which  a few 
years  ago  was  sold  at  Is.  2d.  per  lb.,  is  now  selling  a'  from 
2s.  to  3s.  a pound,  and  imported  annually  by  thousands  of 
bales. 

Should  the  experiment  now  in  progress  at  Manningham - 
mills  he  successful,  as  there  is  every  prospect  of  its  being, 
employment  will  be  afforded  to  from  4,000  to  5,000 
pensons,  in  wot  king  up  what  has  hitherto  been  a refuse 
into  a usef  il  and  elegant  manufacture. 

We  may  also  anticipate  the  establishment,  or  rather  the 
re-estabbshment  in  this  country  of  the  velvet  trade,  and 
silk  hat-plush  trade,  now  carried  on  abroad  by  hand 
lalionrer-,  in  places  in  wliich  manual  labour  is  very  low- 
Ij  priced,  and  aide  to  compete  successfully  with  the  imperfect 
1 machinery  bi  herto  employed  in  those  trades. 

Return  ng  to  the  contrast  of  silk  with  wool,  cotton,  or 
flax,  it  may  be  observed  with  reference  to  these  last- 
named  subs'ances,  that  w'ool  consists  of  seri'ated  fibres  of 


from  4 to  16  inches,  having  from  1,660  fo  2,700  serra- 
tions in  an  inch,  U)  on  which  its  felting  property' depends  ; 
that  cotton  consists  of  fibres  of  from  1 to  1^- indies  in 
length,  not -serrated;  an  l that  flax  strands  con>ist  of 
alternate  fibres  held  together  by  gum,  of  from  about  one- 
eightli  of  an  inch,  as  in  the  Formium  tenaz  from  Netv 
Zealand,  to  2J  inches,  as  in  the  Belgian  flax. 

The  mechanical  treatment  of  these  last  three  sub- 
stances is  known  as  combing,  carding,  and  1 adding. 
The  shorter  staples  of  wool  are  subjected  to  carding,  as  a 
preparatory'  process. 

The  use  of  the  screw  gill  for  a preparatory  process  in 
treating  w'ool  contributed  much  totlie  great  success  during 
the  present  c<  ntuiy  of  wool-combing  by  machinery, 
the  result  of  which  has  been  to  reduee  the  co  t fnmi 
2^d.  to  ^d.  in  ordinary  wool,  and  from  2d.  to  ^d. 
per  lb.  in  the  best  descriptions  of  Botany  wool:  to 
this,  however,  mu-t  be  added  the  taving  of  loss  due  lo- 
pilfering,  also  the  saving  of  the  co.ri  and  labour  of  ex- 
amining each  lot  nf  wool  as  liroughi  hack  comlied  lo  llie 
warehouse,  from  whidi  it  had  been  taken  to  be  cotidrcd 
by  hand  labour.  This  great  economi :al  acliicvement 
results  from  the  fact  that  machinery  admits  of 
work  of  the  lowest  commercial  value  licdng  made  of 
nearly  eipual  value  with  the  highest  ; so  tliat  the  wool  of 
the  whole  woild  is  now  availahl;  far  the  woisted  inanu- 
faoture. 

The  prroce.ssof  treating  the  waste  silk  from  'he  cocoon 
is  as  follows: — The  waste  silk  is  placed  in  large  ves.sds 
capable  of  holding  from  600  lbs.  to  800  lbs.  of  the  waste, 
wliich  is  saturated  in  dilute  soap  and  water,  at  a tempe- 
rature of  about  170“  Fahr.  Alter  a lew  days  immersion, 
fermentation  takes  place,  which  is  allowed  to  continue 
from  10  to  20  days,  according  to  the  nature  of  the  .rilk 
under  tieatment.  it  is  tin  n removed  from  tlie  bath,  ,md 
prasses  througli  rotatory  wasliing  rollers  (such  as  are  used 
in  the  wool  processes)  and  tliorougid,  scorned  and 
cleansed.  For  special  prurposes,  as  for  piroducing  piei- 
fectly  white  yarns,  the  .silk  is  boiled  for  tliree  or  four 
hours  in  snap  and  wat  r,  until  the  wliole  of  the  gum 
is  effectually  discharged.  The  silk  is  then  thorooglily 
dried.  Tlie  next  pvrocessis  that  of  pi  eparation  lor  the  comb, 
by  the  use  of  sci  ew  gill-. 

As  waste  is  worth  compiarafively  little,  no  efl'oi  t isspiared 
by  the  nett-silk  p oducer  to  reduce  it  to  a n inimum.  It 
is  tlicrefore  evident  that  the  spun-silk  tiade  must  le 
circnmscrihed  to  the  quantity  made  ; licyond  that  i'  is 
at  present  impossible  to  go,  and  for  tliat  reason  ii  is  tlie- 
smallest  of  all  the  textile  manufactures.  For  4,000  years 
past  silk  has  been  treated  by  one  pirocess  only,  namely, 
that  of  winding  from  the  cocoon.  It  is  the  na'oial  conr  e 
of  things,  as,  by  that  means,  although  expieiisiv-  and 
tedious,  a continuous  thread  is  oldained,  wliieh  lias  a 
lustre  and  streiigih  that  cannot  be  equalled  by  any  other- 
sy.stem.  Recently,  liowever,  ert'orts  have  lieen  and  arc 
now  being  made  by  Messns.  Lister  and  Co.  to  grow 
cocoons  to  be  treated  altogether  by  spun-silk  niacliinery, 
their  idea  being  that  (or  those  to  whom  piicc  i-  no  ohjijct 
silk  will  continue  to  be  treated  as  heretofor.-,  but  for  the 
million,  wtiero  price  is  everything,  it  will  in  future  he 
produced  by  spun-silk  inacliinery.  How  far  they  may 
or  may  not  be  riglit,  time  will  show  ; but,  if  llicy  sliould 
succeed,  instead  of  being,  as  it  now  is,  tlie  smallot  of  oui 
textile  manufacture-,  it  would,  during  the  next  lialf- 
century',  in  all  probability,  take  rank  in  value  next  ter 
that  of  cotton. 

Tlie  machinery'  ordinarily  used  for  spun  silk  is  miicli 
the  same  as  that  for  flax.  The  first  proce.-s  after  the  gum 
has  iieen  discharged,  or  partially  so,  is  teclinioally  termed 
“ dressing,”  which  is  synonymous  to  that  of  “ liackling” 
in  flax,  and  the  machines  used  are  similar.  The  material 
under  process  is  lield  in  “ books,”  or  other  holders,  and 
worked  by  teeth  until  sufficiently  cleared  from  ini|iurities. 
It  is  then  taken  to  tha  drawing-frame-,  and  roved  and 
spun.  These  processes,  as  tliey  are  well  understood  and 
extensively  practised,  require  no  further  notice  here. 


852 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  September  26,  1873. 


Messrs.  Lifter  and  Co.  have,  during  a number  of  yeai-s, 
spent  large  sums  of  money  (nearly  a quarter  of  a million) 
in  perf  cting  the  various  processes  for  treating  silk-waste, 
and  have  taken  several  patents  for  the  same.-  The  most 
important  machines  are  those  used  for  combing,  of  whicli 
there  are  five,  each  adapted  for  special  descriptions  of 
work.  It  is  well  known  that  the  combing  of  wool  was  a 
task  of  no  ordinary  difficulty,  and  engaged  all  the  energy 
and  talent  of  the  trade  for  half  a century  before  it  was 
finally  aci  omplished  ; but  the  difficuhies  of  treating  and 
working  silk  are  a hundred-fold  greater.  Of  this  there 
can  be  no  better  proof  than  the  fa -t  tljat,  whereas  there 
are  a dozen  successful  wool-combing  mach  nes,  there  are 
no  silk  combs,  excepting  those  worked  at  Mannirigtiam. 
Altliough  the  sum  expended  appears  tobe  large,  still  it  is 
not  so  when  we  know  that  more  than  double  the  money 
was  spent  on  wool-combing  by  various  inventors  and  the 
trade  generally. 

At  the  present  time  we  may  cons’der  the  combhrg  of 
silk  an  accompli-hed  fact ; rtill  the  semi-hand  process  of 
dressing  is  able  to  rival,  and  even,  in  some  descrqitions  of 
silk  waste,  to  beat  the  comb.  This  must  always  br  the 
casewirere  machinery  supplants  difficult  and  delicate  liand 
processes,  but  eventually  machinery  must  triumph,  be- 
cause manual  labour  is  stationary,  wh  reas  ineclianio  1 
contrivances  are  always  progres-sive.  It  is  the  .'•ame  with 
the  patent  velvet  loom,  anotiter  of  Messrs.  Lister  and  Co.’s 
spB' ialities;  it  is  making  slow  but  sni-e  pi  ogress,  whilst  the 
hatid  loom  continues  unchanged — it  is  now,  as  it  ever  has 
been,  one  of  tlie  most  irksome  and  tedious  machines  con- 
ceivatde.  The  patent  loom  has  cost  a considerable  sum 
of  m ney,  but  widi  patience  and  perseverance  we  believe 
it  is  destined  to  give  us  back  the  velvet  trade,  which  we 
have  almos'  altogether  lost.  I'smodeof  action  is  entirely 
dill'erent  from  that  of  the  hand-loom,  but  I cannot  pos- 
sibly describe  it  satisfactorily  without  the  aid  of  drawings. 
1 may  observe  that  the  works  at  Manningham  are  per- 
haps not  so  remarkable  for  their  ext  nt  (although  by  far 
the  largest  sidt  mills  in  Europe),  as  because  they  will  be 
chiefly  engaged  in  nianufiictnring  aiiicl-s  tliat  scarcely,  if 
at  all,  are  made  elsewhere  in  England,  susdi  as  velvets, 
hat  plush,  and  ribbon  velvets.  Before  closing  this  paper, 
<a  sliort  description  of  these  works  may  not  be  devoid  of 
iiiteivs'. 

They  will  have  a fiontage  of  3.50  yards  on  Heaton  road, 
and  150  in  depth,  thus  covering  an  area  of  about  52,000 
square  yards.  The  mill  will  contain  13,OoO  square  yards, 
and  the  warehouse  15,000,  together  about  28,fi00  yards. 
There  are  eight  engines,  of  about  3,500  indicated  horse- 
power; and,  when  all  the  machinery  is  running,  will 
eiriploy  from  3 to4,000  yvorkpeople.  On  the  opposite  si  le 
of  tfie  road,  that  is,  on  the  east  side,  there  is  a large  piece 
of  vacant  land,  containing  an  area  of  40,000  yards,  upon 
which  it  is  intended  at  a favourable  time,  that  is,  when 
building  materials  are  cheap,  and  the  pr  sent  concern  is 
oiganiseii  and  fullv  at  work,  to  build  another  mill  and 
weaving  shed,  capable  of  doing  the  work  which  is  at  pre- 
sent peiformed  at  Halifax  and  Addingnam  mills.  This 
conci-ntraiion  of  the  business  would  increase  the  horse- 
pnyver  to  alinut  6,000,  and  also  increase  the  hands  to  6 to 
6,000.  When  tliervorks  are  thus  completed  there  will  be 
room  fir  l,r UO  velvet  looms,  8 to  10,000  plain  .silk,  and 
3 to  400  ribbon  looms. 

Tiiere  will  also  be  several  hundred  spinning  frames, 
mules,  doubling  frames,  co  nbing  machines,  and  other 
ma  hini-ry. 

In  conclusion,  I would  remark  that  I have  in  vain 
sought  fir  any  description  of  the  manner  in  which  the 
silk  is  produc  ed  by  the  worm.  I am  quite  aware  that 
it  is  in  the  first  instance  in  a state  of  gum,  and  that  it 
exudes  tliroiigh  two  orifices  by  (I  suppi  se)  the  mechanical 
pressure  of  the  worm,  but  how  tVie  gum  is  converted  into 
silk  is,  I eotifess,  a mystery  to  me.  I make  these  re- 
marks hophiK  that  some  one  who  may  have  given  his 
attemion  to  the  subject  maybe  able  to  explain  the  manner 
in  which  it  is  accomplished.  At  the  present  time  there 


are  tons  of  silk  noils  too  short  for  spinning  purposes,  and  if 
it  could  be  asceitaine.d  by  what  chemical  agency  the  gum 
is  converted  into  silk,  yve  might  then  hope  that  imans 
might  be  (bund  to  reconvert  the  silk  noil  into  gum,  and 
in  that  manner  lead  up  to  a new  manufacture,  and  use- 
fully employ  tliat  yvhich  is  now  of  little  value. 


HE.  SIEMENS  ON  FUEL. 

On  Saturday  evening  last,  a lecture,  “ On  Fuel,"  was 
delivered  at  Bradford,  to  a working-class  audience,  by 
Dr.  Siemens.  Tho_  lecturer  divided  his  subject  into  five 
principal  heads: — 1.  What  is  fuel  ? 2.  Whenc;e  is  fuel 
derived  ? 3.  Hoyv  should  fuel  he  used  ? 4.  The  coal 

question  of  the  day.  5.  Wherein  consists  the  fuel  of  the 
sun  ? 

Fuel,  in  the  ordinary  acceptation  of  the  term,  is 
carbonaceous  matter,  which  may  he  in  the  solid,  the 
liquid,  or  in  the  gaseous  condition,  and  which,  in  com- 
bining with  oxygen,  gives  rise  to  the  phenomenon  of 
heat.  Commonly  speaking,  this  development  of  heat 
is  accompanied  by  flame,  because  the  substance  pro- 
duced in  combustion  is  gaseous.  But  combustion  is  not 
necessarily  accompanied  by  flame,  or  even  by  a display 
of  intense  heat.  This  was  shown  by  numerous  experi- 
ments, so  that  any  substance  might  be  called  fuel  which 
is  capable  of  entering  into  combination  with  another 
substance,  and  in  so  doing  gives  rise  to  the  phenomena 
of  heat.  In  thus  defining  fuel,  it  might  appear  at  first 
sight  that  we  should  find  upon  our  earth  a great  variety 
and  an  inexhaustible  supply  of  substances  that  might 
be  ranged  under  this  head,  hut  a closer  investigation 
would  soon  reveal  the  fact  that  its  supply  is  extremely 
limited.  Coal  alone  presents  itself  as  carbon  and  hydro- 
gen in  an  unoxidised  condition.  As  to  the  source  of 
fuel,  the  lecturer  urged  that  it  could  only  be  ob- 
tained from  the  result  of  the  sun’s  action  on  the  earth. 
When  our  present  stores  were  exhausted  we  might, 
perhaps,  utilise  the  direct  heat  of  the  sun,  but  we  could 
never  expect  electricity  to  supply  our  wants. 

On  the  question  of  the  proper  use  of  fuel.  Dr.  Siemens 
illustrated  this  by  three  examples,  which,  he  said,  were 
typical  of  the  three  great  branches  of  consumption,  viz., 
a.  The  production  of  steam  power,  b.  The  domestic 
hearth,  c.  The  metallurgical  furnace.  He  showed  how 
economy  in  the  production  of  steam  power  was  effected 
by  improved  mechanical  arrangements,  and  illustrated 
this  by  reference  to  the  Corless  variable  expansion  gear 
in  domestic  fire-places.  He  showed  how  a similar  effect 
might  be  obtained  bj'  the  use  of  Captain  Galton’s 
stove.*  In  metallurgy  he  described  his  own  furnace. 
These  all  exemplified  methods  of  economising  con- 
sumption. 

On  the  coal  question  Dr.  Siemens  spoke  as  follows . — 

In  taking  the  105  million  tons  of  coal  consumed  in  this  country  . 
last  year  for  our  basis,  I estimate  that  if  we  could  make  up  our 
minds  to  consume  our  coal  in  a careful  and  jadlcions  manner,  ac- 
cording to  our  present  lights,  we  should  be  able  to  reduce  that  con- 
sumption by  50  million  tons.  The  realisation  of  such  an  economy 
would  certainly  involve  very  considerable  expenditure  of  caihtal, 
and  must  be  a work  of  time.  But  what  I contend  is,  that  our  pro 
gross  in  etfecting  economy  ought  to  be  accelerated  in  order  to  esta- 
iilish  a balance  tietweeii  the  present  production  and  the  ever- 
increasing  demand  for  the  effects  of  heat.  In  looking  through  the 
statistical  returns  of  the  progressive  increase  of  population,  of  steam 
power  employed,  and  of  the  increased  production  of  iron  and  steel, 
&c.,  we  find  that  our  necessities  increase  at  the  rate  of  not  less  than 
10  per  cent,  per  annum,  whereas  our  coal  consumption  increases 
only  at  the  rate  of  4 per  cent.,  showing  that  the  balance  of  6 per 
cent,  is  met  by  what  may  he  called  our  “intellectual  progress.” 
Now,  considering  the  enormous  margin  for  improvement  before  us, 

I contend  that  we  should  not  rest  satisfied  with  this  rate  of  intel- 
lectual jirogress,  W'hic'h  involved  an  annual  deficit  of  £4  000,000,  to 
he  met  by  increased  coal  consumption,  but  that  we  should  bring  our 
intellectual  progress  up  to  the  rate  of  our  industrial  )irogress,  by 
which  means  we  should  make  the  coal  production  nearly  a constant 
quantity  for  several  generations  to  come,  by  which  time  our 
successors  may  be  expected  to  have  effected  another  great  step  in 

* For  a description  of  this  stove,  see  the  Journal  for  April  4th  of 
the  current  year. 
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advance  toward  the  theoretical  lirait  of  effect,  which,  as  we  have 
seen,  lays  so  fur  above  any  actual  result  which  we  have  as  yet  at- 
tained to,  that  an  annual  consumption  of  lo  million  tons  would  give 
more  than  the  equivalent  of  the  kinetic  energy  which  we  actually 
consume. 

He  lastly  glanced  slightly  at  the  question  of  the  re- 
generation of  the  sun’s  heat  upon  its  surface,  saying  that 
the  sun  might  be  looked  upon  in  the  light  of  a gigantic 
furnace,  in  which  the  same  materials  of  combustion  are 
used  over  and  over  again. 


SCIENCE  TEACHING  AT  THE  UNIVERSITIES. 

The  third  report  of  the  Commissioners  on  Scientific 
Instruction  and  the  Advancement  of  Science  is  devoted 
to  an  examination  of  the  resources  now  available  for 
scientific  instruction  at  Oxford  and  Cambridge,  and  the 
manner  in  which  those  resources  are  applied.  As  it  is 
in  the  nature  of  such  a commission  to  inquire  and  report, 
rather  than  to  suggest  alteration  and  reform,  the  chief 
interest  in  the  recently-published  Blue-book  lies  in  the 
fact  that  it  provides  an  exhaustive  summary  of  the  present 
condition  of  things.  The  proposals  of  the  commissioners 
are,  of  course,  of  a tentative  sort,  and  merely  such  as 
might  prepare  the  way  for  future  change. 

Although  they  could  not  avoid  touching,  here  and 
there,  on  various  topics  only  accidentally  connected  with 
the  subject  of  their  investigations, — such  as  questions  re- 
lating to  the  tenure  of  fellowships,  the  proposed  scheme 
for  the  examination  of  first  grade  schools  by  the  universi- 
ties, and  other  kindred  matters — the  commissioners  have, 
in  the  main,  strictly  confined  themselves  to  the  investi- 
tion  of  the  state  of  scientific  instruction,  properly  so- 
called,  mental  and  moral  science,  of  course,  being  ex- 
cluded. The  following  was  the  classification  they  adopted 
in  collating  and  condensing  the  evidence  submitted  to 
them  : — 

I.  The  courses  of  study  and  the  examinations. 

II.  The  professoriate. 

III.  The  scientific  institutions  within  the  universities. 

IV.  The  colleges. 

V.  The  relation  of  the  universities  to  technical  edu- 
cation and  to  education  for  scientific  pi’ofessions. 

VI.  The  duty  of  the  universities  and  the  colleges  with 
regard  to  the  advancement  of  science. 

With  regard  to  the  courses  of  study,  the  first  question 
taken  up,  that  of  matriculation  examinations,  or  the  pro- 
posed substitute,  an  examination  corresponding  to  the 
German  Ahitwienten  exnmen,  to  he  conducted  by  the 
universities  at  the  schools,  has  no  very  special  connection 
with  scientific,  as  distinguished  from  literar}'  culture.  It 
may  he  sufficient  to  observe  that  the  approval  of  the 
commissioners  is,  for  various  reasons,  given  to  the 
“Leaving  examination.”  As  to  the  proposed  arrange- 
ments for  the  scientific  curriculum,  one  great  point  to  be 
decided  is  this — should  “arts”  (litera:  humaniorcs)  a.nd 
science  be  kept  distinct,  so  that  from  his  first  entrance  the 
student  should  fix  upon  his  choice,  and  follow  it  separately 
to  the  end  ? The  present  idea — though  the  idea  is  per- 
haps a dying  one — is  that  the  students  should  be  encou- 
raged to  make  their  range  of  work  as  wide  as  possible  at 
first,  and  should  afterwards  devote  themselves  to  one 
special  branch.  Till  within  the  last  few  years — and  this 
is  more  specially  true  of  Cambridge — there  were  only  two 
recognised  branches  of  study,  classics  and  mathematics. 
For  the  first  year  the  undergraduate  was  expected  to 
devote  himself  to  both  alike.  For  the  two  next  years 
his  time  was  to  be  devoted  to  that  one  subject  which  he 
found  best  suited  to  his  powers  and  his  tastes.  Such 
was  the  scheme  of  both  university  and  college  examina- 
tions. The  “ previous  examination”  included  both  sub- 
jects, and  so  did  the  first  year  college  examinations. 

As  the  science  of  mathematics  grew,  it  was  found 
that  those  who  hoped  for  the  first  place  in  the  tripos 
must  devote  the  whole  of  their  university  course  to  the 
one  study,  and  this  practically  they  did,  though  without 


encouragement  from  either  university  or  college 
arrangements.  Then  the  importance  of  phyiscal  science 
began  to  make  itself  felt,  but  only  as  an  adjunct.  De- 
grees  in  science  alone  are  still  looked  upon  as  only  a 
valuable  addition  to  the  old  degrees  in  arts  ; they  have 
not  yet  received  their  due  appreciation,  and  until  quite 
lately  it  has  never  even  been  suggested  that  science  alone 
should  qualify  for  a university  degree.  The  opinions 
offered  by  those  examined  before  the  Commission 
were  very  various  on  this  point.  Some  urged  that  suf- 
ficient general  education  might  be  expected  from  schools, 
and  that  for  the  higher  culture  the  whole  three  years  m 
the  university  course  should  be  devoted  to  one^  brarmh 
alone  ; also,  that  work  enforced  on  a student  agaiMt  his 
inclination  was  always  unprofitable  to  him.  Others 
argued  that  the  university  degree  should  be  a mark  ot 
more  than  proficiency  in  one  department  of  knowledge 
only.  To  this  view  the  commissioners  themselves  lean, 
for,  while  declining  to  express  an  opinion  _ as  to  the 
desirability  of  requiring  from  every  university  student 
of  science  a certain  amount  of  Greek  and  Latin, 
they  say  that  they  consider  it  essential  that  some  evi- 
dence of  literary  culture  should  be  required  by  the  uni- 
versity from  every  student;  and,  they  add,  “m  the 
interests  of  science  itself  we  should  not  be  disposed  to  see 
the  standard  of  literary  attainment  which  is  expected 
from  the  scientific  student  placed  at  too  low  a level. 
Rather,  we  regret  that  a principle  so  sound  in  itself 
should  receive  only  a one-sided  application;  and  ad- 
mitting, as  we  do,  that  literary  cultivation  up  to  a cer- 
tain point  is  indispensable  for  the  scientific  student,  we 
are  of  opinion  that,  in  like  manner,  evidence  of  corres- 
ponding scientific  culture  should  be  required  from  the 
student  of  classical  literature  or  of  theology.’’  This 
might  be  effected  by  means  of  an  examination  like  that 
of  the  ‘‘Previous  examination”  or  “ Responsions.^^ 
The  idea  of  a degree,  to  he  called  “Bachelor  of  Science,” 
is  naturally  condemned  on  the  ground  that  its  mere 
novelty  would  render  it  inferior,  at  least  in  public  esti- 
mation, to  the  well-known  “ Bachelor  of  Arts , but  the 
proposal  for  a Doctor.ite  in  Science  is  looked  upon  with 
some  favour.  A suggestion  that  university  scholarships 
in  natural  sciences  should  be  founded  is  of  obvious 
utilitv,  but  it  must  also  be  remembered  that  the  reason 
that  'existing  university  scholarships  are  so  highly 
esteemed  is  that  the  competition  for  them  is  so  great,  and 
this  competition  arises  from  the  fact  that  the  subjects  in 
which  they  are  given  are  the  same  as  those  in  which  the 
highest  university  distinction  is  to  be  gained.  It  would 
be  long  before  a natural  science  scholarship  could  take 
rank  with  the  Hertford  or  the  Ireland.  I he  university 
prizes  for  special  subjects  never  attract  very  large  com- 
petition, highly  as  they  are  valued  as  distinctions. 

It  will  not  be  necessary  to  say  much  on  Bart  II.  of  the 
report,  the  Professoriate.  The  commissioners  give  a 
very  complete  analysis  of  the  present  scientific  teaching 
staff  at  Oxford  and  Cambridge,  and  of  the  subjects 
taught  both  by  the  professors  and  in  the  colleges.  They 
also^n-ive,  for  purposes  of  comparison,  a similar  schedule 
relating  to  the  University  of  Berlin.  They  recommend 
the  appointment  at  either  university,  of  several  new 
professors  for  various  subjects  now  insufficiently  treated, 
and  the  establishment  of  one  entirely'  new  chair  applied 
mechanics  and  engineering.  'Hiey_  propose — without 

exactly  stating  how  such  an  object  is  to  be  attained 
that  the  professors  should  assume  a larger  share  than 
they  at  present  undertake  of  the  teaching  work  of  the 
university,  nor  would  they  agree  to  the  separation  of 
the  duties  of  research  and  instruction.  Some  suggestions 
are  thrown  out  as  to  the  election  of  the  professors^  by  a 
special  board  of  scientific  men,  and  for  the  formation  of 
an  administrative  council  of  science. 

Part  III.  on  “ Scientific  institutions  within  the  uni- 
versities,” merely  gives  an  account  of  such  establish- 
ments, with  hints  for  their  improvement.  They  are,  as 
it  is  needless  to  remark,  utterly  inadequate  for  the 
requirements  of  the  universities. 
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In  relation  to  the  colleges,  "with  which  Part  IV.  deals, 
the  attention  of  the  Commission  was  principall)'  directed 
to  the  following  points; — (1)  The  scholarships  ; (2)  The 
fellowshrjrs ; (3)  The  organisation  of  the  instruction  given 
in  the  colleges  in  relation  to  the  instruction  given  in  the 
universities ; (4)  Contributions  from  the  colleges  to  a 
fund  for  university  purposes. 

With  regard  to  1 and  2,  it  was  evident  that  a fair 
share  of  the  rewards  for  successful  work  was  not  allotted 
to  science.  An  opinion  is  expressed  that  it  was  of 
great  importance,  with  the  view  of  promoting  the  study 
of  natural  science  in  the  first  gi-ade  schools  throughout 
the  country,  that  there  should  he  an  immediate,  and 
ultimately  a large,  increase  in  the  number  of  scholar- 
ships offered  for  this  subject  by  the  colleges. 

The  question  of  fellowships  was  a large  one,  and  could 
hardly  be  treated  from  the  scientific  side  alone.  Ulti- 
mately the  Commissioners  put  forward  the  following  as 
the  chief  purposes  to  which,  in  their  judgment,  the 
fellowships  should  he  applied: — 

In  the  first  place  a certain  but  not  a very  large  proportion  of  the 
fellowships  will  be  always  required  as  at  present,  for  the  payment,  of 
tlie  persons  entrusted  witli  the  manatrenient  of  the  college  estates, 
■and  w'iih  the  government  and  administration  of  the  colleges 
lliemselves. 

‘•Secondly,  a large  number  of  the  fellowshiiis  Is  at  present  em- 
ployed, and  probaldy  a still  larger  number  ought  hereafter  to  be 
emijloyed,  in  connexion  with  the  instruetion  given  in  the  colleges, 

‘■Thirdly, a smaller,  but  still  a consiiieralrle  nuinherof  fellowships 
ought  to  he  employed  as  Terminable  Prize  Fellowships. 

“Fourlhly,  a ceriaiii  number  of  feliowshi|is  ought,  as  'we  have 
already  .said,  to  be  united  with  professorshi|.s  in  the  university  ; the 
University  jirofessor  heenming  ex^offiexo  a fellow  of  the  college  and 
a member  of  its  governing  bndy‘. 

“Lastly,  it  is,  in  our  o]>iiiion,  most  important  that  a certain 
number  of  fellowsliips  should  he  aiiprnpriated  to  the  direct  promo- 
tion of  learning  and  research  in  various  directions.” 

This  is  hardly  the  place  to  discuss  the  question  of 
fellowship  tenure  into  which  the  commissioners  found  it 
needful  to  enter.  They  had  little  to  recommend,  hut 
they  decided  that  what  was  to  he  desired  in  the  interests 
of  natural  science  students  was  not  that  the  number  of 
fellowships  appropriated  to  them  should  he  immediately 
increased  to  any  very  great  extent,  hut  that  the}'  should 
be  bestowed  with  more  regularity  than  at  present,  and 
that  their  number  should  increase  proportionately  with 
the  numher  and  claims  of  the  students. 

With  regard  to  3,  they  were  not  favourable  to  the 
proposal  that  each  college  separately  should  institute  a 
laboratory  for  educational  purposes.  The  better  scheme 
seemed  to  he  that  of  providing  a laboratory  for  a group 
of  colleges,  and  this  they  thought  should  be  done,  proper 
provision  being  made  for  the  due  apportionment  of  work 
between  college  and  university  establishments.  Lecturers 
iu  n'ltural  science  they  would  have  at  once  appointed, 
but  the  plan  of  appropriating  separate  colleges  to  scientific 
students  they  could  not  approve. 

As  to  Part  IV.,  the  commissioners  could  only  urge  that, 
whenever  the  time  might  come  when  the  colleges  should 
he  called  upon  to  contribute  to  the  university  chest,  a large 
px’oportion  of  such  contributions  should  be  devoted  to  the 
aid  of  scientific  study. 

Part  V,  on  “The  relation  of  the  universities  to  technical 
education,  and  to  education  for  scientific  professions,”  does 
not  oiler  many  novel  views.  The  commissioners  urge  the 
necessity  that  the  university  should  lay  itself  out  to  pro- 
vide science  teachers,  a class  now  much  required. 

On  the  subject  of  technical  education,  they  express 
themselves  as  follows  ; — 

“The  piinciv'Jl  ])rofessions  for  which  extensive  preliiniuiiry 
scienlihc  st-urUes  are  required,  are,  the  profeision  of  medicine,  the 
professions  of  coiiSiilting-  and  mannfacturing  chemistry,  and  of  civil, 
ineclianicai,  and  telcgra]ihic  engineering  in  all  its  various  branches. 
With  rcgurd  to  all  of  these  the  tendency  of  a great  .■nn"Unt  of  the 
evidence  which  has  been  laid  before  us  is  To  show  l hat  the  Universities 
ought  not  to  undertake  to  give  direct  jirofessional  or  technical 
instnicfion.  For  example,  the  difficult  es  in  the  way  of  making 
either  Oxffird  or  Cambridge  into  a great  Scliool  of  Medicine  are 
very  considerable.  It  is  sufficient  to  advert  to  the  size  of  the  towns, 
and  the  C'  nsequent  smallness  of  the  hoS|)itals  That  could  he  placed  at 
the  disposal  of  the  students,  as  one  circumslaiiee  amongst  many 
whicli  would  render  such  an  attempt  unadvisable.  Nor  are  the 


difficulties  less  which  stand  in  the  way  of  any  attempt  to  give  a 
complete  educaiion  in  civil  engineering  at  these  Universities. 
According  to  the  evidence  which  we  have  taken,  so  much  of  this 
education  must  of  necessity  be  practical,  that  a complefe  technical 
education  in  engineering  cannot  possibly  be  given  in  a town  in  which 
there  are  no  manufactures.  On  the  other  hnnd,  the  professions  of 
medicine  and  of  cival  engineering  both  require,  Uinugh  in  different 
directions,  very  thorough  and  very  extensive  preliminary  scientific 
training;  and  in  these  professions  the  feeling  appears  to  be  growing 
that  the  highest  possible  development  should  be  given  to  these 
preliminary  studies.  It  is  our  opinion,  therefore,  that  the 
universities  should  provide  to  the  fullest  extent  for  the  theoretical 
instruction  of  such  professional  students. 

“ There  would  probably  be  no  difficulty  in  securing  this 
object,  so  far  as  the  profession  of  medicine  is  concerned,  if  the 
department  of  biology  in  each  of  the  universities  should  hereafter 
receive  an  adequate  organization. 

“With  regard  to  civil  engineering  at  Cambridge,  the  Jack- 
sonian Professor  gives  a course  of  lectures  o)i  the  Principles  of 
mechanism,  and  the  professor  of  experimental  physics  gives  courses 
on  different  branches  of  that  subject,  but  there  is  no  pi  ofessor  of 
civil  engineering  unit ss  the  Jacksonian  professor  can  be  regarded 
as  such.  The  only  preliminary  instruction  that  is  offered  by  the 
University  of  Oxford  is  that  to  be  obtained  in  the  Hyde  Institute; 
and  considering  the  great  number  of  subjects  which  have  to  be 
taught  in  that  institution,  it  would  be  too  much  to  expect  that  a 
course  of  instruction  could  be  provided  there  exactly  suited  to  the 
wants  of  professional  students.  The  first  step  towards  meeting  these 
wants  w'onld  be  to  provide  a professorship  of  civil  ei'gineering,  and 
to  place  such  appliances  at  the  disposal  of  the  professor  as  would 
enable  him  to  give  to  students  intending  to  devote  themselves  to  that 
profession  the  same  kind  of  assi.stnnce  which  is  now  given  with  so 
much  ability  and  success  iu  Scotland  at  Edinburgh  and  Glasgow', 
and  in  Ireland  at  Trinity  College,  and  in  the  colleges  of  the  Queen’s 
University. 

The  subject  of  Part  VI.,  “The  duty  of  the  universities 
and  the  colleges  with  regard  to  the  advancement  of 
science,”  is  discussed  at  considerable  length.  The  com- 
missioners start  by  saying,  that  they  regard  as  a main 
function  of  the  universities  the  promotion  of  original 
work  in  science.  They  say  : — 

“ The  proposals  to  which  we  attach  the  most  importance  with  a 
view  to  the  encouragement  of  original  researcli  at  the  Universities  are 
— (1)  The  establishment  of  a complete  scientific  professoriate ; (2) 
The  appropriation,  under  certain  conditions,  of  fellowships  to  the 
maintenance  of  persons  engaged  in  original  research.  But,  in 
addition  to  these  main  i)roposals,  other  suggestions  ar.  contiiued  in 
the  evidence  before  us,  to  which  wew'ould  call  especial  attention; — (1) 
That  laboratories  should  be  founded  expressly  intended  for  research, 
and  for  the  training  of  advanced  students  in  the  methods  of  research: 

(2)  That  scientific  museums  and  collections  should  be  maintained  to 
an  extent  be>  oncl  what  is  required  for  purely  educational  purposes  ; 

(3)  That  a doctorate  iu  science  should  be  instituted.’^ 

Such  are  the  muin  suggestions  of  the  report,  though 
it  of  course  contains  much  for  which  no  space  can  be 
found  here.  It  is  evidently  a work  of  careful  research, 
and  the  result  of  considerable  thought.  What  now  re- 
mains to  be  seen  is  the  effect  its  propositions  will  induce 
in  the  universities  themselves. 


THE  EOYAL  NAVAL  COLLEGE,  GREENWICH. 

The  establishment  of  naval  college  at  Greenwich, 
recently  only  a suggestion  for  the  utilisation  of  the  vacant 
buildings  so  long  recognised  as  the  abode  of  our  worn- 
out  seamen,  has  now  become  an  accomplished  fact.  It 
is  a matter  for  congratulation  that  the  fine  range  of 
buildings,  identified  for  upwards  of  two  centuries  with 
the  naval  history  of  England,  should  now  be  used  as 
a college  for  the  higher  education  of  the  officers  of  the 
navy.  For  some  time  past  about  fifty  sub-lieutenants 
have  been  located  at  Greenwich,  and  have  been  receiv- 
ing education  in  matters  relating  to  navigation,  hut  the 
college  will  not  he  opened  fully  until  the  1st  of  October, 
when  some  2.50  officers  will  enter  upon  a course  of  study 
calculated  to  be  of  very  great  advantage  to  them  in  their 
profession. 

The  origin  and  aim  of  the  college  are  briefly  as 
follows  : — Although  at  one  time  Greenwich  Hospital  was 
tenanted  by  as  many  as  2,700  pensioners,  yet  since  the 
men  have  had  the  option  of  receiving  their  pensions  and 
living  with  their  friends,  or  of  remaining  in  residence  at 
Green Vi'ich,  they  have  mostly  preferred  the  former  alter- 
native, and  hence  the  number  living  within  the  walls  of 
the  hospital  has  rapidly  decreased,  until  on  the  last  occa- 
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sion  when  the  men  were  allowed  to  choose,  in  October, 
1869,  only  31  elected  to  remain,  and  these  were  mostly 
invalids,  so  that  the  corridors,  dining-rooms,  and 
dormitories  became  practically  deserted.  1 he  in- 
sufficient provision  for  the  thorough  education  of 
naval  officers  at  Portsmouth  prompted  the  suggestion 
that  the  buildings  at  Greenwich  would  be  extremely 
well  adapted  for  the  establishment  of  a comidete 
Naval  University.  This  suggestion  met  with  very  warm 
support  from  the  most  influential  quarters,  and  in  1870 
the  Admiralty  appointed  a committee  on  the  “ Higher 
Education  of  Naval  Officers,”  and  directed  it  to  consider 
whether  it  was  desirable  to  limit  the  place  of  study  to 
the  College  at  Portsmouth,  or  whether  the  vacant  build- 
ings at  Greenwich  could  be  utilised  for  the  purposes  of 
education.  The  evidence  brought  before  the  committee 
went  to  show  that  the  scientific  training  of  naval  officers 
was  exceedingly  deficient,  and  that  this  deficiency  was 
to  a great  extent  due  to  a want  of  the  necessary  facili- 
ties for  the  systematic  teaching  of  science;  and  as  the 
committee  believed  that  this  branch  of  education  is  of 
very  great  and  growing  importance,  it  embodied  in  its 
report  the  proposal  to  add  such  opportunities  and  facili- 
ties for  the  instruction  of  officers  in  languages,  chemistry, 
metallurgy,  geology,  mineralogy,  and  n ival  tactics  as 
might  be  necessary,  at  the  same  time  furnishing,  as 
before,  instruction  in  steam,  mathematics,  nautical  astro- 
nomy, and  field  fortification.  One-half  of  the  committee, 
including  the  Director  of  Nav.alEducation,  were  strongly 
in  favour  of  establishing  such  a college  at  Greenwich. 
The  matter  however  remained  in  abeyance  until  1872, 
when  another  committee  was  appointed  by  the  Admi- 
ralty to  report  upon  the  suitableness  of  Greenwich 
Hospital  for  a naval  college.  This  committee  consisted 
of  Lord  Camperdown,  Admiral  Tarleton,  Dr.  Woolley, 
Director  of  Naval  Education,  and  Mr.  Lovelace,  as  Sec- 
retary', and  its  report  being  favourable,  the  necessarv 
alterations  and  changes  in  the  buildings  at  Greenwich 
were  proceeded  with.  These  changes  consisted  in  an 
almost  entire  reconstruction  of  the  interior  of  the  b’ailJ- 
ing,  together  with  the  formation  of  suitable  lecture  and 
class-rooms,  two  very'  fine  and  large  laboratories,  one 
for  phy'sical:  i ence  and  one  for  chemistry,  and  a 
museum  for  naval  models,  &c.  These  alterations  are 
still  not  quite  complete,  although  the  work  is  being 
rapidly  pushed  on.  The  School  of  Naval  Architecture, 
at  present  located  at  South  Kensington,  will  be  absorbed 
in  the  Greenwich  College.  A minute  of  the  Board  of 
Admiralty,  published  on  .January  12th,  1873,  set  forth 
the  general  scheme  of  the  college,  stating  that  the 
college  at  Greenwich  shall  be  so  organised  as  to  pro- 
vide for  the  education  of  naval  officers  of  all  ranks 
above  that  of  midshipman,  in  all  branches  of  theoretical 
and  scientific  study  bearing  upon  their  profession.  The 
advantages  of  the  college  will  also  be  open  to  officers  of 
the  mercantile  marine.  The  number  of  students  at  the 
college  will  render  it  possible  not  only  to  carry'  out 
instruction  by  individual  tuition,  as  hitherto,  but  to 
secure  a staff  of  eminent  professors  to  arrange  lectures 
and  classes,  and  to  provide  chemical  and  physical 
laboratories  on  a scale  which  has  hitherto  not  been 
possible  in  any  naval  establishment.  The  proposed 
courses  of  study  are  divided  into  thirteen  sections,  con- 
sisting of  the  following  subjects  : — 1.  Pure  mathematics, 
including  co-ordinate  and  higher  pure  geometry,  and 
differential  calculus  of  variations.  2.  Applied  mathe- 
matics, viz.,  pneumatics,  mechanics,  optics,  and  the 
theories  of  .sound,  light,  heat,  electricity',  and  magnetism. 

3.  Applied  mechanics,  including  the  theory  of  structures, 
the  principles  of  mechanism,  and  the  theory' of  machines. 

4.  Nautical  astronomy,  survey'ing,  hydrography,  with 
maritime  geography,  meteorology,  and  chart  drawing. 

5.  Experimental  sciences ; (n)  physics,  viz.,  sound,  heat 
and  light,  electricity  and  magnetism  ; (A)  chemistry  ; 
(c)  metallurgy.  6.  IMarine  engineering  in  all  its 
branches.  7.  Naval  architecture  in  all  its  branches. 
8.  Fortification,  military  drawing,  andj  naval  artillery. 


9.  International  and  maritime  law,  law  of  evidence,  and 
naval  courts  martial.  10.  Naval  history  and  tactics, 
including  naval  signal  and  steam  evolutions.  11.  Mo- 
dern languages.  12.  Drawing.  13.  Hygiene,  naval 
and  climatic.  The  college  at  Greenwich  will  replace 
the  one  at  Portsmouth,  although  gunnery'  will  be  taught 
on  board  H.M.S.  Excellent,  and  practical  surveying  also 
at  Portsmouth.  The  staff  of  the  college  will  consist  of 
a president  and  his  assistant,  a director  of  studies,  and 
the  various  professors,  together  with  such  lecturers  as 
may  he  necessary'  to  make  the  course  of  instruction  com- 
plete. Rear-Admiral  Sir  Astley  Cooper  Key,  F.R.S.,  an 
officer  of  great  experience,  has  been  appointed  Pre.-ident; 
Dr.  8.  Archer  Hirst,  Vice-President  of  the  Royal  Society 
and  President  of  the  London  Mathematical  Society,  has 
been  appointed  Director  of  Studies;  Dr.  Debris,  Pro- 
fessor of  Chemistry'  in  Guy’s  Hospital,  has  accepted  the 
appointment  of  Professor  of  Chemistry  ; and  Professor 
Reinold,  M.A.,  of  Oxford,  the  Professorship  of  Experi- 
mental Physics.  Under  such  auspices,  and  with  such  a 
stuff,  the  Royal  Naval  College  will  doubtless  prove  a 
very  important  element  in  the  naval  education  of  the 
future,  and  will  be  the  means  of  placing  within  the  reach 
of  every  officer  a course  of  education  second  to  none  in 
the  kingdom.  The  college,  as  above  mentioned,  is  to 
open  on  Wednesday  next,  the  1st  of  October. 


TRADE  OF  JAPAN. 

A letter  from  Nagasaki,  in  llamburrj  Correspondent, 
say's  that  the  foreign  merchants  in  Japan  loudly  com- 
plain of  the  stagnation  of  trade  in  that  country'.  The 
enormous  importation  of  foreign  industrial  products  has 
' reduced  prices  generally,  and  there  are  large  quantities 
1 of  go.ods  in  store  for  which  it  is  impossible  to  find  pur- 
chasers. In  Japan  itself  the  sources  of  production  are 
not  sufficiently  developed  to  bring  the  exports  to  any'- 
thing  like  an  equality  with  the  imports,  and  trade  suffers 
' accordingly'.  The  truth  is,”  proceeds  the  correspondent, 
“ that  people  in  Europe  az’e  under  an  illusion  as  to  the 
real  state  of  affairs  in  Japan.  There  can  be  no  greater 
i mistake  than  to  suppose  that  the  masses  in  Japan  have 
! the  same  thirst  for  knowledge  and  desire  to  obtain  the 
advantages  of  European  civilisation  as  those  Japanese 
who  come  to  study  in  Europe.  The  reforms  which  the 
government  has  introduced  after  the  European  model 
have  not  given  the  natives  any  idea  of  European 
culture,  or  accustomed  them  to  foreign  goods.  H.uice 
the  great  majority,  of  articles  of  European  manuficture, 
and  especially  of  fancy  goods,  with  which  the  Japanese 
market  is  tilled,  do  not  attract  the  Japanese  public,  and 
things  of  this  kind  are,  as  a rule,  only  purchased  by  the 
foreign  residents.  Moreover,  though  Japan  is  a beauti- 
ful country,  it  is  not  a wealthy  one.  Tea  and  silk  are 
almost  the  only  articles  of  export.  As  for  the  copper  mines 
which  have  been  discovered  in  the  interior,  the  Japanese 
I authorities  carefully  watch  them,  and  will  not  allow  any 
j foreigner  to  come  near  them.  The  Japanese  themselves, 
on  the  other  hand,  have  neither  the  necessary'  scientific 
I knowledge  nor  the  instruments  for  working  these  mines, 

I so  that  at  present  they  are  practically'  valueless.”  “ There 
! is  no  danger,”  adds  the  correspondent,  *•  of  a com- 
I meroial  cii-is  ; but  there  is  very  little  prospect  of  the 
'<  foreign  merchants  extending  their  operations,  and  any 
one  coming  out  to  Japan  just  now  to  open  a business 
would  find  such  a task  under  present  circumstances 
almost  impossible.”  The  correspondent  also  warns  per- 
sons who  think  of  seeking  employment  in  the  country  as 
engineers,  teachers,  or  artisans,  that  they  have  not  the 
smallest  prospect  of  obtaining  any  employ'ment,  unless 
they'  make  a fixed  engagement  with  the  Government 
before  leaving  Europe. 


The  exports  of  British  railway  iron  to  Peru  in 
the  first  six  months  of  this  year  wereouly  5,467  tons,  as  com- 
pared with  21,491  tons  in  the  corresponding  period  of  1872. 
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INDIAN  RAILWAYS, 

Long-  since  fought  out  in  Englancl,  the  battle  of  the 
gauges  has  yet  to  be  decided  in  India.  It  is  hardly 
possible  to  overrate  the  importance  of  a question  which 
will  affect  the  development  of  an  immense  empire,  and 
consequently  nearly  touch  the  well-being  of  an  enor- 
mous population ; but  in  order  to  form  any  opinion  on 
this  fiercely-debated  subject,  it  is  absolutely  necessary 
to  glance  at  the  Indian  railway  system  as  it  exists  at 
present,  inasmuch  as  one  of  the  chief  arguments  in 
favour  of  the  maintenance  of  the  broad-gauge  is  based 
upon  the  inconvenience  that  would  be  incurred  in  graft- 
ing a new  narrow-gauge  system  on  the  great  trunk 
lines  already  built,  opened,  and  in  full  working 
order.  At  the  present  moment  the  railways  of  India 
open  for  traffic  extend  over  5,511^  miles,  distributed 
over  the  three  presidencies  with  tolerable  imparti- 
ality. Calcutta,  Bombay,  and  Madras  are  brought  into 
communication,  and  the  peninsula  may  be  crossed  a 
third  time  by  a line  from  Madras  on  the  eastern  or 
Coromandel  side,  to  Beypore,  near  Calicut,  on  the 
western  or  Malabar  coast.  Starting  from  Calcutta  by 
the  East  India  Railwajq  the  traveller  may  proceed  viu 
Allahabad  to  Jubbulpore,  in  the  central  provinces,  and 
thence  bv  the  Great  Indian  Peninsula  North-Eastern 
line,  via  Bhosawal  to  Bombay.  Leaving  Bombay  by  the 
Soulh-E'istern  line  of  the  same  great  railway,  he  can 
get  to  Raiehoor  in  the  Hyderabad  territory,  and  bend- 
ing still  further  southward,  reach  Madras  by  the  line  of 
the  same  name,  while  from  Madras  he  can,  by  the  South- 
Western  line,  attain  Beypore.  In  addition  to  these  great 
arteries,  the  Indian  line  is  continued  from  Allahabad  by 
Agra  to  Delhi,  whence  the  Scinde,  Punjab,  and  Delhi 
Railway  runs  by  Loodiana,  Umritsur,  and  Lahore  to 
Mooltan.  It  may  be  remarked,  parenthetically,  that  the 
battle  of  the  gauges  commenced  on  the  proposed  exten  ■ 
sion  of  this  line  from  Delhi  to  Peshawur,  in  the  extreme 
north-west,  and  the  construction  of  the  Indus  Valley 
Railroad  from  Mooltan,  via  Rohree  and  Kotree,  to  Kur- 
rachee,  with  the  object  of  ensuring  unbroken  communi- 
cation between  our  great  frontier  post  of  Peshawur  and 
Calcutta  on  the  east,  and  Kurachee  on  the  west. 

An  important  consideration  added  to  the  difficulty  of 
the  question  of  break  of  gauge,  as  it  was  conceded  on  all 
hands  that  these  lines  in  the  north-west  are  to  be  con- 
structed less  for  commercial  than  strategical  purposes, 
and  the  necessity  of  bringing  Peshawur  into  communi- 
cation with  the  military  centres  of  both  presidencies  was 
considered  by  many  to  entirely  outweigh  all  financial 
difficulties. 

The  present  5,51U  miles  of  open  railway  afford,  of 
course,  a very  inadequate  idea  of  the  ultimate  develop- 
ment of  the  Indian  system.  Large  figures  are  spoken  of, 
and  it  has  been  stated  that  an  addition  of  at  least  10,000 
miles  must  be  made  before  the  resources  of  the  vast 
peninsula  of  Ilindostan  may  be  considered  as  fairly 
stimulated  by  communications.  The  construction  of 
2,109  additional  miles  of  railroad  has  already  been  sanc- 
tioned, the  balance  remaining  in  the  condition  of  “ pro- 
posed ” lines,  but  at  the  present  rate  of  progress  the  day 
at  which  the  railway  system  of  India  will  be  fully  deve- 
loped is  far  off.  Twenty  years  have  been  required  to 
achieve  the  present  mileage ; and  lest  too  great  hopes 
should  be  raised  of  more  rapid  construction  in  the  future, 
it  may  be  well  to  remark  that  the  rate  of  production  has 
been  very  unequal.  In  1853  only  21i  miles  were  open, 
and  between  that  year  and  1861  a gradual  advance  was 
made  to  1,581  J miles,  when  a great  bound  was  made, 
inasmu'Ii  as  in  1862  no  less  than  770  miles  were  opened. 
Thenceforward  a gradual  rate  again  prevailed,  bringing 
the  open  mileage  up  to  5,078^  in  1871,  and  to  5,383j  in 
11172.  Thus  only  304|-  miles  were  added  in  1872,  while 
during  the  first  six  months  of  1873  but  127  miles  have 
been  completed.  At  this  rate  of  construction  it  would 
take  from  thirty  to  forty  years  to  cover  India  with  the 
^proposed”  network  ofrailways. 


Many  causes,  physical  and  political,  have  contributed 
to  retard  the  development  of  Indian  railways,  and  to 
swell  their  capital  account  to  the  enormous  sum  of 
£94,500,000.  The  East  Indian  Railway  has  in  particular 
suffered  severely  from  political  disturbances.  First  came 
the  Sonthal  rebellion  and  then  the  mutiny.  The  loss 
entailed  by  these  calamities  is  estimated  at  not  less  than 
£3,000,000,  a heavy  burden  on  a line  constructed  on  the 
expensive  principle  of  commencing  operations  simulta- 
neously in  various  places. 

Difficulties  of  a more  permanent  kind  arise  from  the 
peculiar  nature  of  the  Indian  rivers,  which  are  subject 
to  extraordinary  vagaries.  Rising  in  mountain  ranges, 
.some  of  which  are  thousands  of  miles  from  the  sea, 
these  streams  literally  cut  their  way  through  a soft  and 
yielding  soil,  and  often  forsake  their  ancient  channel  for 
a new  one,  thus  leaving  tracts  of  land,  once  smiling  with 
verdure,  in  the  condition  of  arid  and  unprofitable  desert. 
In  the  Punjab,  a remarkable  instance  of  this  peculiarity 
occurred  in  1790,  when  the  river  Bias,  which  once  had 
an  independent  course  to  the  Chenab,  fertilising  the 
country  through  which  it  passed,  forsook  its  ancient 
course,  and  was  diverted  into  the  Sutlej,  leaving  its  old 
bed  a dry  ravine,  and  ruining  the  country  to  which  it 
once  brought  prosperity.  Another  desert  tract,  near 
Bhawulpore,  dates  its  origin  from  the  drying  up  of  the 
ancient  Saraswati,  which  once  flowed  through  the  heart 
of  the  country  to  the  Indus.  The  ancient  track  is 
now  a waste  dry  channel,  with  ruins  of  old  towns  dotted 
along  its  banks,  half  buried  in  sand-drift  from  the  desert. 
All  Indian  rivers  are  subject  to  these  wanderings 
and  shiftings,  but  the  Indus  is  the  most  eccentric  of 
them  all.  This  great  river  flows  through  an  alluvial 
plain,  almost  every  portion  of  which  has  at  some 
time  or  other  formed  part  of  the  channel  of  the 
Indus  or  its  branches.  These  frequent  shiftings  are 
accounted  for  by  the  river  building  itself  a species  of 
causeway  by  constantly  raising  its  bed.  This  slow  but 
certain  operation  is  due  to  the  enormous  quantity  of 
silt  brought  down  by  the  river  and  deposited  gradually, 
on  account  of  the  comparatively  low  rate  of  velocity 
maintained  across  a level  plain.  Thus  the  bed  and  the 
banks  of  the  Indus  are  continually  rising  above  the 
level  of  the  surrounding  country'.  When  a certain 
height  is  attained,  the  banks  fail  to  withstand  the 
pressure ; a break  in  the  natural  level  occurs ; this  is 
widened  with  inconceivable  rapidity,  and  the  whole 
river  pours  over  and  seeks  another  course.  The  Indus 
has  worked  its  way  from  east  to  west.  In  710  (a.d.)  a 
Hindu  dynasty  existed  at  Alor,  and  the  ruin  of  Alor 
was  caused  by  the  Indus  moving  to  the  west.  The  seat 
of  government  was  then  moved  to  Brahmanabad,  the 
ruins  of  which  are  now  forty-five  miles  to  the  east  of 
the  present  channel  of  the  Indus.  Last  ymar  the  Ganges 
displayed  a dangerous  tendency  to  shift  its  course,  and 
it  is  at  the  present  moment  difficult  to  predict  the  future 
course  of  the  river  near  to  Bhaugulpore.  Swollen  with 
the  heavy  rains  of  last  year,  the  river  changed  its  course, 
and  approached  from  a distance  of  two  miles  to  within  a 
few  feet  of  the  railway.  Fortunately  it  went  no  further,  but 
another  heavy  flood  may  convert  what  was  once  a railway 
into  the  new  bed  of  the  Ganges.  Throughout  the  country 
great  damage  is  done  annually  by'  floods.  Disasters  have 
occurred  to  several  railway  bridges,  and  have  mainly 
arisen  from  the  dini''u’!  v i.f  securing  proper  foundations 
in  a soil  subject  to  a scour  of  50  to  60  feet  in  depth.  The 
bridges  over  the  Ganges  at  Cawnpore  and  at  Rajghat, 
and  that  over  the  Ramgunga  at  Bareilly,  have  given 
immense  trouble.  During  the  floods  of  last  year  the 
Sutlej -bridge,  on  the  Punjab  Railway,  gave  way,  al- 
though the  foundations  of  the  piers  had  been  laid  at  a 
depth  of  40  feet  below  the  bed  of  the  river.  Several 
more  of  the  Punjab  bridges  were  seriously  darnaged. 
On  the  Bombay',  Baroda,  and  Central  Indian  Railway, 
the  bridge  over  the  Par  river  was  swept  away  during 
the  monsoon  in  September  last,  and  the  bridges  across 
the  Orunga  and  Damaungunga  rivers  seriously  damaged. 
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Traffic  was  stopped  for  six  weeks,  but  by  the  exercise  of 
great  energy  temporary  structures  were  erected,  and  all 
three  bridges  have  since  been  restored.  The  absolute 
necessity  for  carrying  the  foundations  to  an  immense 
depth,  and  fortifying  them  in  almost  Pelasgic  fashion, 
has  of  course  added  considerably  to  the  time  and  ex- 
pense required  to  complete  the  bridges  now  in  course  of 
construction.  The  cost  of  the  Punjab  Northern  Eail- 
way,  for  instance,  is  enormously  increased  by  the 
bridges  over  the  Eavee,  Chenab,  and  Jhelum.  These 
great  rivers  will  have  to  be  crossed  by  bridges 
amounting  in  the  aggregate  to  17,000  feet,  erected 
at  a cost  estimated  at  £1,125,000.  Many  minor 
bridges  must  be  erected,  and  before  reaching  Peshawur 
the  Indus  will  have  to  be  crossed  below  Attock.  Touch- 
ing this  latter  great  work  opinion  is  divided,  inasmuch 
as  it  has  been  proposed  to  evade  the  difficulties  of  bridge 
making  b}’'  the  construction  of  a tunnel.  The  construc- 
tion of  the  Indus  Valley  Eailway,  from  Moultan  to 
Kotree,  is  complicated  by  the  necessity  of  crossing  the 
Sutley  near  Bhawulpoor  and  the  Indus  at  Eohree.  This 
latter  bridge  will  be  a formidable  undertaking,  as  one  of 
its  spans  will  be  600  feet  in  the  clear,  but  on  the  other 
hand  the  foundations  will  be  rocky,  and  the  probability 
of  the  river  undermining  them_  will  in  this  case  be 
escaped.  The  Eajpootana  Eailway  will  also  require 
some  important  bridges,  the  longest  of  these  being  that 
over  the  Jumna,  at  Agra,  about  2,000  feet  long,  con- 
sisting of  16  spans,  142  feet  between  centres  of  piers 
founded  on  three  wells  12 J feet  in  diameter,  and  sunk 
60  feet  below  the  low-water  level  of  the  river.  The  re- 
maining bridges  on  this  line  will  aggregate  about  2,600 
lineal  feet,  but  one  of  the  rivers,  the  Amanishah,  is 
subject  to  an  extraordinary  scour,  and  will  require 
special  precautions. 

In  almost  every  case  at  least  one  mighty  and  treacher- 
ous river  has  to  be  crossed.  The  Holkar  State  Eailway 
will  be  only  86^  miles  in  length,  connecting  Khundwa, 
.a  station  352  miles  from  Bombay,  with  Mhow  and  Indore, 
but  has  yet  to  cross  the  Nerbudda,  a rapid  river  which 
rises  in  flood  time  66  feet  above  its  ordinary  level.  It  is 
to  be  spanned  b}^  13  openings,  making  a total  of  about 
2,560  lineal  feet.  The  consideration  of  these  important 
facts  would  apparently  lead  to  the  conclusion  that  the 
high  rate  of  construction  so  much  complained  of  in 
Indian  railways  is  due  more  to  the  eccentric  course  of 
Indian  rivers  than  to  the  difficulties  of  the  land  portion 
of  the  route  or  the  errors  of  engineers. 

From  a flnancial  point  of  view  the  Indian  Eailway 
system  can  hardly  be  regarded  with  unmixed  satisfac- 
tion. In  the  inception  of  the  great  schemes  now  car- 
ried out  it  was  deemed  impossible  for  the  Government  to 
undertake  the  work  of  construction  itself.  Eeoourse  was 
had  to  the  guarantee  system,  under  which  the  Govern-  ! 
ment  has  been  obliged  to  paj'  a heavy  amount  to  make  ^ 
good  the  difference  between  the  nett  earnings  of  the  i 
companies — about  3i  per  cent. — and  the  five  per  cent.  | 
guaranteed.  As  the  total  capital  which  on  the  31st  j 
March  last  had  been  advanced  for  expenditure  on  the 
guaranteed  railways  amounted  to  £91,686,025,  the  annual 
duty  of  making  good  the  deficiency  adds  a heavy  item 
to  the  liabilities  of  the  State.  In  the  year  1871  a sum  of 
£1,740,720  had  to  be  charged  upon  the  revenues  of  the 
country,  and  in  1872  this  charge  declined  very  slightly, 
to  £1,731,660.  The  net  amount  paid  on  account  of 
guaranteed  interest  up  to  1872  was  £21,349,118,  so  that 
the  present  year  will  probably  see  a total  achieved  of 
£23,000,000  paid  in  differences  between  the  earningsand 
guaranteed  interest,  with  a probable  continued  outlay  for 
several  years  of  at  least  £1,500,000  per  annum. 

Of  late  years  the  State  has  itself  undertaken  the  con- 
struction of  railways  on  a large  scale.  Ten  new  lines 
are  sanctioned,  and  many  of  these  are  in  process  of  con- 
struction, three  of  theminor  branches beingalreadyopen. 
The  chief  State  undertakings  are  the  Punjab  Northern, 
the  Indus  Valley,  the  Eajpootana,  and  the  Indore  rail- 
ways, extending  in  the  aggregate  over  1,304J  miles.  It 


was  the  proposition  to  construct  these  new  lines  on  the 
metre,  or  3ft.  3|in.  gauge,  that  provoked  the  battle  of 
the  gauges  transferred  from  India  to  England  during 
last  spring.  As  the  5,5 1 1 ^ miles  open  are  all  on  the  broad 
or  5 ft.  6 in.  gauge,  much  unwillingness  was  naturally 
shown  to  incur  the  inconvenience  of  a break  of  gauge, 
especially  in  the  case  of  the  Lahore  and  Peshawur  and 
Indus  Valley  railways.  It  was  urged  that  as  these  lines 
were  mainly  for  strategical  purposes,  a break  of  gauge  at 
Lahore,  on  the  one  side,  and  at  Mooltan  on  the  other, 
would  be  fatal  to  the  rapid  conveyance  of  troops  and 
matiriel  of  war  to  Peshawur.  The  length  of  these  two 
lines  together  was  only  750  miles,  an  immense  sum  must 
necessarily  be  spent  in  bridges,  and  it  was  not  worth 
while  to  forego  the  advantage  of  an  uniform  gauge  from 
Calcutta  through  Allahabad,  Agra,  Delhi,  and  Lahore,  to 
Peshawur,  to  effect  a trifling  saving  on  the  last  270  miles 
of  the  line,  which,  passing  through  a thinly-inhabited 
country,  holds  out  but  little  hope  of  immediate  commer- 
cial success,  the  solitary  item  to  be  depended  upon  being 
about  100,000  tons  of  salt  from  Dindadaw-Khan.  To 
secure  even  this,  a branch  line  would  be  needed,  and  the 
opinion  was  strongly  advanced  that  commercial  and 
financial  considerations  weighed  but  little  in  comparison 
with  the  strategical  importance  of  a through  line  to  our 
great  north-western  frontier,  just  touching  the  Indus 
Valley  line  from  Kotree  to  Mooltan.  The  advocates  of 
the  uniform  gauge  of  5 ft.  6 in.  maintained  that,  as 
Mooltan  already  communicated  with  Lahore  by  a broad 
gauge  line,  and  Kotree  with  Kurrachee  by  a similar  line, 
it  would  be  absurd  to  incur  one  break  of  gauge  at  Kotree, 
another  at  Mooltan,  and  a third  at  Lahore,  while  the 
expense  of  laying  a third  rail  from  Kurrachee  to  Kotree, 
and  from  Mooltan  to  Lahore  would  be  at  least  £345,000. 
The  Indus  Valley  scheme  could  not  be  defended  on  com- 
mercial grounds.  Beyond  the  region  of  artificial  irriga- 
tion, the  country  was  poor  and  sparsely  inhabited,  -while 
in  the  cultivated  part  native  boats  would  compete  with 
the  railway  for  traffic. 

On  the  side  of  the  narrow  gauge,  strong  reasons  of  a 
financial  character  were  advanced.  Narrow  gauge  lines 
could  not  only  be  constructed  at  a great  saving — variously 
estimated  at  from  £400  to  £1,000  per  mile — in  the  cost  of 
primary  construction,  but  could  be  worked  at  a much 
lower  percentage  on  the  earnings  than  the  broad  gauge. 
The  present  Indian  lines  open  for  traffic  formed  only  a 
small  proportion  of  the  gigantic  railway  system  that 
must  one  day  prevail.  The  cost  of  differences  in 
interest  was  enormous ; it  had  reached  over  twenty 
millions,  and  showed  no  signs  of  reduction.  Perseverance 
in  a costly  system  of  construction  and  working  could 
only  result  in  financial  disaster.  Eecent  experiments  in 
various  parts  of  the  world  had  shown  the  economy  and 
efficiency  of  the  narrow  gauge.  Even  the  3 ft.  3-|  in. 
gauge  was  unnecssarily  broad,  as  3 ft.,  or  perhaps  33 
inches,  would  suffice  to  meet  all  the  requirements  of  a 
poor  country,  where  immense  distances  must  be  traversed 
in  order  to  secure  traffic  at  all.  A mistake  had  been 
made  in  the  first  place,  an  annual  deficit  of  a million 
and  three  quarters  had  been  incurred,  and  it  was  mani- 
festly dangerous  to  persevere  in  a system  which  had 
proved  a failure.  The  proportion  of  working  expenses — 
63  per  cent. — to  gross  receipts,  was  cited  as  a proof  of 
the  desirability  of  a narrower  gauge.  53  per  cent., 
the  averiige,  hardly  showed  with  sufficient  clearness 
the  state  of  affairs,  inasmuch  as  this  average  was  greatly 
affected  by  the  low  rate  of  expenses  incurred  by  the 
East  Indian  Eailway,  which  traversed  the  rich  territory 
of  Bengal.  On  the  East  Indian  main  line  the  expenses 
only  reached  41  per  cent,  of  the  gross  receipts,  while  on 
the  Great  Indian  Peninsula,  58;  on  the  Scinde,  Pun- 
jab, and  Delhi,  86  ; .and  on  the  Calcutta  and  South 
Eastern,  91  represented  the  percentage  of  working 
expenses.  Finally,  it  was  declared  that  the  difficulties 
of  “ translading  ” had  been  much  over-rated,  and  even 
were  this  not  the  case,  it  would  be  better  to  incur  the 
first  outlay  of  putting  down  a third  line  on  existing 
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railways,  to  perpetuating  the  initial  mistake  of  the  5 ft. 
6 in.  gauge. 

From  the  strategical  standpoint  the  advocates  of  the 
broad  gauge  would  appear  to  have  the  best  of  the  argu- 
ment, but  the  financial  difficulties  suggested  by  their 
opponents  appear  difficult  to  get  over.  Since  the  ani- 
mated discussion  last  spring  a compromise  has  been 
proposed.  It  has  been  suggested  that  the  metre  gauge 
might  suffice  for  the  Indus  Valley,  but  that  the  conti 
nuity  of  the  broad  gauge  should  be  maintained  from 
Lahore  to  Peshawur.  By  this  means  communication 
with  Calcutta  would  be  unembarrassed,  and  in  the  con- 
struction of  the  Indus  Valley  line  money  would  be  saved. 
It  can,  however,  be  hardly  overlooked  that  as  the  stra- 
tegical raison  d'etre  of  the  Indus  line  is  direct  commu- 
nication between  Kurrachee  and  Peshawur,  a third  rail 
would  have  to  be  laid  down  not  only  from  Mooltan  to 
Lahore,  but  also  from  Lahore  to  Peshawur,  and  that  the 
question  will  arise  whether  the  saving  effected  in  the 
construction  of  the  480  miles  of  the  Indus  Valley  on  the 
metre  gauge  will  or  will  not  be  counterbalanced  by  the 
cost  of  laying  down  a third  rail  over  several  hundred 
miles  of  track  ? But  the  adherents  of  the  narrow-gauge, 
if  they  must  rest  content  with  half  a loaf,  will  probably 
declare  that  the  cost  of  construction  is  unimportant, 
when  compared  with  the  greater  question  of  working 
expenses. 


OBITUAEY. 

o 

The  Earl  of  Hardwicke. — The  death  of  the  Earl 
of  Hardwicke  took  place  on  the  l7th  instant,  in  the 
seventy-fifth  year  of  his  age.  The  late  earl  entered 
the  navy  at  the  age  of  sixteen.  Amongst  the  earliest 
active  service  which  he  saw  was  the  bombardment 
of  Algiers,  as  a midshipman  in  the  Queen  Charlotte. 
In  1825  he  received  a captain’s  commission,  and 
ultimately  attained  to  the  rank  of  admiral.  His  lord- 
ship  began  his  political  career  in  1831,  when  he  sat  in 
the  House  of  Commons  for  Eeigate.  In  the  succeeding 
year  he  successfully  contested  the  county  of  Cambridge, 
which  seat  he  held  until  the  18th  of  November,  1834, 
when  he  succeeded  to  the  earldom  on  the  death  of  his 
uncle  Philip.  In  the  year  1843  the  University  of  Cam- 
bridge (where  he  had  graduated  in  1835)  conferred  upon 
the  earl  the  honorary  degree  of  LL.D.,  and  ten  years 
later  on,  the  sister  university  jjaid  him  a similar  mark  of 
esteem.  In  1852  he  was  called  by  the  late  Lord  Derby 
to  act  as  Postmaster-General,  and  he  held  the  post  of 
Lord  Privy  Seal  under  the  same  statesman’s  second 
administration  in  1868-69.  Lord  Hardwicke  became  a 
member  of  the  Society  in  1865. 

Dr.  Donald  Dalrymple,  M.P. — The  death  of  Dr.  Donald 
Dalrymple,  M.P.,  happened  on  Friday  last,  at  Coldeoot, 
near  Southampton,  the  seat  of  Count  Montefiore,  He 
died  from  an  attack  of  diarrhoea.  Dr.  Dalrymple  was  a 
native  of  the  city  of  Norwich,  where  he  was  born  in  the 
year  1814,  and  was  educated  for  the  medical  profession. 
He  became  a member  of  the  London  College  of  Physicians 
in  1859,  but  retired  from  the  profession  about  ten  jmars 
ago.  The  deceased  gentleman  will  be  principally^  re- 
membered on  account  of  his  persevering  efforts  to  reduce 
the  crime  of  drunkenness  by  the  Habitual  Drnnljards 
Bill.  He  was  a magistrate  and  deputy-lieutenant  for 
Norfolk,  and  chairman  of  the  Board  of  Governors  of 
King  Edward’s  School  Norwich.  Since  the  last  general 
election  he  sat  for  Bath,  but  he  had  announced  his  in- 
tention of  not  again  offering  himself  as  a candidate. 
Dr.  Dalrymple  has  only  been  a member  of  the  Sooietyr 
since  1871. 


The  tunnelling  of  the  Col  di  Tenda  is  at  length 
fairly  commenced  at  both  ends  : the  works,  however,  are  pro- 
gressing more  rapidly  on  the  Tenda  side  than  on  that  towards 
Limone.  The  rocks  met  with  are  said  to  be  extremely  hard 
and  difficult  to  pierce. 


OP  ARTS,  September  26,  1873. 


GENERAL  NOTES. 



The  Social  Science  Congress. — The  programme  of  pro- 
ceedings of  the  approaching  Congress  to  be  held  at  Norwich, 
under  the  presidency  of  Lord  Houghton,  is  now  complete. 
The  business  will  open  on  Wednesday,  the  1st  of  October, 
with  a meeting  of  the  Council,  after  which  there  will  be  a 
special  service  in  the  Cathedral,  the  Lord  Bishop  of  Norwich 
preaching  the  sermon ; and  in  the  evening  the  inaugural 
address  will  be  delivered  by  the  president.  On  the  following 
day  the  exhibition  of  sanitary  and  educational  apparatus  .and 
appliances  at  the  Drill-hall,  kindly  lent  for  the  occasion,  will 
be  opened  with  an  address  by  the  High  Sheriff  of  Norwich. 
The  address  of  the  president  of  the  Council,  Mr.  G.  W. 
Hastings,  will  follow,  after  which  the  departments  will  meet 
in  their  respective  rooms,  and  in  the  evening  a soiree  will  be 
given  by  the  local  Executive  Committee  iu  St.  Andrew’s-hall. 
On  Friday  morning  Mr.  Joseph  Brown,  Q.C.,  will  deliver 
his  address  as  president  of  the  Department  of  Jurisprudence 
and  Amendment  of  the  Law  ; and  after  the  meetings  of  the 
various  departments  for  the  reading  and  discus.sion  of  papers 
a working  men’s  meeting  in  St.  Andrew’s-hall,  at  which  the 
Mayor  will  preside,  will  conclude  the  business  of  the  day.  On 
Saturday  an  address  on  education  will  be  delivered  by  Pro- 
fessor W.  B.  Hodgson,  LL.D.,  and  after  the  rising  of  the 
departments  the  President  of  the  Congress  will  distribute  the 
certificates  and  prizes  to  the  successful  candidates  at  the  last 
Cambridge  middle-class  examination.  The  address  of 
Captain  Douglas  Galtou,  C.B.,  F.R.S.,  pre.sident  of  the 
Health  Department,  will  be  given  on  Monday  morning. 
The  departments  will  meet  as  usual  in  their  respective  rooms, 
and  iu  the  evening  a grand  concert  will  be  given  in  St. 
Andrew’s-hall.  Mr.  Thomas  Brassey,  M.P.,  will  deliver  his 
address  on  Economy  and  Trade  on  Tuesday',  and  after  the 
business  of  the  departments  a soiree  will  be  given  in”St. 
Andrew’s-hall  by  the  Mayor.  The  conchi'ing  meeting, 
preceded  by  a meeting  of  the  Council,  will  be  held  on  the 
Wednesday.  In  connection  with  the  congress  there  will  he 
a conference  on  female  education,  and  in  the  Exhibition  short 
addresses  will  be  delivered  daily  in  the  afternoon  on  the 
subject  of  the  articles  exhibited  in  the  various  classes. 
Excursions  to  various  places,  it  is  understood,  are  being 
arranged. 

Expositors  in  Musts  us. — Mr.  Hodgson  Pratt,  in  a 
recent  letter,  referring  to  the  success  of  the  visits  of  the 
Working  Men’s  Club  and  Institute  Union  to  public 
museums  or  collections  when  there  were  such  guides  attend- 
ing as  Professor  Cwen,  Dr.  Birch,  Dr.  Sharp,  and 
Mr.  Fellowes,  says  that  the  experiment  raises  the  im- 
portant question  whether  the  Government  should  not  provide 
at  every  public  museum  of  science,  art,  or  natural  history, 
similar  means  of  enabling  the  public  to  apprehend  the  mean- 
ing and  purpose  of  those  collections.  At  present  these  most 
costly  treasures  render  the  greatest  service  to  the  regular 
student  and  the  teacher  ; but  why  should  not  they  be  made 
instrumental  in  raising  the  tastes  and  pui’suits  of  those  large 
crowds  who  annually  visit  them,  and  come  away  as  wise  as 
they  went  ? What  would  be  easier  than  to  arrange  that  at 
certain  hours  weekly  each  department  should  have  an  able 
expositor  who  should  in  clear  and  popular  style  indicate  the 
range  and  value  of  the  knowledge  which  such  collection 
illustrated  and  founded  ? At  the  end  of  such  exposition 
questions  might  be  answered,  and  the  names  of  books  sug-  I 
gested  for  those  who  wished  to  pursue  the  great  topics  thus  j 
opened  to  their  view.  By  the  regular  provision  of  these  ] 
guides  and  teachers,  the  advantage  to  be  derived  by  the 
nation  from  our  public  collections  would  he  unspeakably  en- 
hanced. 

Another  New  Motor. — A new  motor  has  recently  been 
patented  in  America,  the  operation  of  which  is  as  follows  ; 

Oil  is  sprayed  into  the  cylinder  behind  the  piston,  and,  being 
mixed  with  air,  is  ignited  at  the  proper  time  by  an  electric 
attachment.  The  consequent  expansion  drives  the  piston 
forward,  the  momentum  of  the  fly- vvheel  returning  it  to  its 
former  position.  An  ejector  supplies  the  oil  from  the  tank  I 
to  the  sprayer,  the  injector  being  connected  to  a piston  blower  i 
driven  by  a crank  attached  to  the  main  shaft.  Street  patented  , 
much  the  same  thing  in  this  country  many  years  ago,  using  ' 
turpentine  instead  of  oil. 
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ANMOirifCEMEIfTS  BY  THE  COnHCIL. 


NATIONAL  MUSEUMS  AND  PUBLIC  EDUCATION. 

A special  Meeting  of  Council  was  held  on 
Wednesday,  the  1st  October,  to  consider  the 
subject  of  National  Museums  and  Galleries,  and 
their  bearing  on  public  education. 

A Standing  Committee  was  appointed  for  the 
purpose  of  bringing  under  Parliamentary  responsi- 
bility the  national  museums  and  galleries,  so  as  to 
extend  their  benefits  to  local  museums,  and  to 
make  them  bear  on  public  education.  The  follow- 
are  the  several  objects  in  view  for  effecting  this 
purpose : — ■ 

1.  All  museums  and  galleries  supported  or  sub- 
sidised by  Parliament  to  be  made  conducive  to 
the  advancement  of  education  and  technical  instruc- 
tion to  the  fullest  extent,  and  be  made  to  extend 
their  advantages  to  the  promotion  of  original 
investigations  and  works  in  science  and  art. 

2.  To  extend  the  benefits  of  national  museums 
and  galleries  to  local  museums  of  science  and  art 
which  may  desire  to  be  in  connection,  and  to  assist 
them  with  loans  of  objects. 

3.  To  induce  Parliament  to  grant  sufficient  funds 
to  enable  such  objects  to  be  systematically  collected, 
especially  in  view  of  making  such  loans. 

4.  For  carrying  out  these  objects  most 
efficiently,  to  cause  all  national  museums  and 
galleries  to  be  placed  imder  the  authority  of  a 
minister  of  the  crown,  bemg  a member  of  the 
cabinet,  with  direct  responsibility  to  Parliament ; 
thereby  abolishmg  all  unpaid  and  irresponsible 
trustees,  except  those  who  are  trustees  under 
bequests  or  deeds,  who  should  continue  to  have 
the  full  powers  of  their  trusts,  but  should  not  be 
charged  with  the  expenditure  of  Parliamentary 
votes. 

5.  To  enter  into  correspondence  with  all  existing 
local  museums  and  the  numerous  schools  of  science 
and  art  (including  schools  for  music)  now  formed 
throughout  the  United  Kingdom,  and  to  publish 
suggestions  for  the  establishment  of  local  museums. 

6.  Also  to  cause  the  Public  Libraries  and 
Museums  Act  (18  and  19  Vic.  c.  lxx.)to  be  enlarged, 
in  order  to  give  local  authoiities  increased  powers  of 
acting. 


8.5U 


NATIONAL  TEAINING  SCHOOL  OF  MUSIC, 
KENSINGTON. 

The  first  stone  of  the  building  for  this  school 
will  be  laid  in  the  month  of  November  by  his 
Royal  Highness  the  Duke  of  Edinburgh,  K.G., 
Chairman  of  the  Committee  of  Management.  His 
Royal  Highness  is  expected  to  return  from  the 
Crimea  about  the  13th  of  November. 

PRIZES  FOR  CABS. 

The  Committee  of  Judges,  consisting  of  the  Duke 
of  Beaufort  (chairman),  Lieut-Col.  Eardley  Wilmot, 
R.  A.  (chairman  of  the  Coimcil),  Lord  Arthur 
Somerset,  Capt.  Candy,  Mr.  A.  Cassels,  Mr.  H. 
Cole,  C.B.,  and  Col.  Henderson,  Commissioner  of 
Police,  report  as  follows ; — 

Sixteen  competitors  sent  in  vehicles  to  the  Inter- 
national Exhibition  for  the  prizes  offered  by  the 
Society. 

The  judges,  in  the  first  instance,  held  thi-ee  meet- 
ings for  inspection,  and  at  their  second  meeting 
made  actual  trial  of  all  the  carriages.  The  judges 
thereupon  came  to  the  mianimous  conclusion  that, 
although  there  were  some  of  the  carriages  which 
exihibited  considerable  merit,  there  were  none  of 
sufficient  merit  to  warrant  the  judges  recommend- 
ing any  for  reward,  and  a notification  to  this  effect 
was  communicated  to  all  the  competitors.  The 
judges  were,  however,  of  opinion  that  there 
were  six  which  were  worthy  of  fui’ther 
consideration  if  certain  objections  could  be 
satisfactorily  obviated  and  suggestions  for  further 
improvement  carried  out;  and,  accordingly,  to  these 
six  competitors  a statement  to  the  foregoing 
effect  was  made,  vdth  an  intimation  that  if  they 
were  willing  to  send  in  fm-ther  improved  carriages 
the  judges  wohld  take  them  into  consideration. 
Accordingly  the  judges  held  a meeting  on  the  29th 
September,  and  inspected  the  further  improved 
cabs  sent  in  by  the  six  selected  competitors,  and, 
after  a careful  examination,  they  arrived  at  the 
conclusion  that — while  there  was  no  one  carriage 
which  was  of  such  a character  as  to  entitle  it,  above 
all  the  others,  to  the  first  prize — there  were  four 
which  exhibited  very  great  improvement  on  the 
cabs  alreadyinuse,  and  they  therefore  recommended 
that  the  total  amount  offered — viz.,  £120 — should 
be  divided  equally  between  these  four,  as  follows  : — 


Two-Wheelers. 

C.  Thorn,  Norwich £30 

Folder  and  Company,  Wolverhampton  30 

Four-Wheelers. 

Lambert,  06,  Great  Queen-street £30 

Quick  and  Norminton,  8,  Netherwood-street, 
Kilburn 30 


Both  the  latter  carriages  admit  of  being  used  open 
or  shut. 
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The  judges  desire  to  express  their  commendation 
of  the  four-wheeler  sent  in  by  Messrs.  Standfield 
and  Crosse ; but,  inasmuch  as  this  firm  had  not 
been  selected  to  send  in  a four-wheeler  to  the  re- 
stricted competition,  it  could  not  be  taken  into  con- 
sideration. 

The  judges  cannot  conclude  their  report  without 
expressing  their  heartiest  thanks  to  Captain 
Clayton  for  the  ready  assistance  and  facilities 
which  he  was  so  good  as  to  afford  them  in  carry- 
ing out  their  inspection. 

(By  order  of  the  Committee), 

P.  Le  JSIeve  Foster, 

Secretary. 


COAL-CUTTING  MACHINERY. 

The  following  paper  was  read  before  Section  G (Mecha- 
nical Science)  of  the  British  Association,  by  Mi’.  William 
Frith,  on  Monday,  Sept.  22.  He  said: — 

The  object  of  the  paper  was  to  submic  for  consideraiiun 
some  matters  loucldng  the  history  of  cutting  coal  in  mines 
by  mechanical  means.  There  were  now  several  distinct 
modes  of  doing  the  work,  and  doing  it  well ; but  it  was 
not  in  the  power  of  the  author  to  give  any  reliable  infor- 
mation upon  the  competitive  status  whioli  the  successful 
machines  held  towards  each  other,  and  he  therefore  con- 
fined himself  more  particularly  to  the  introduction  of  coal- 
cutting machinery',  driven  by  compressed  air,  and  the 
results  obtained  from  the  invention  now  known  as 
“Frith’s  machine,”  the  first  that  ever  succeeded  in  reduc- 
ing to  actual  practice  the  cutting  of  coal  in  mines.  When 
the  severe  nature  of  the  employment  of  manual  labour  to 
the  “hewing  tf  coal”  was  con.-idered,  and  the  great 
dangers  which  beset  that  occupation  were  taken  into  con- 
sideration, it  was  not  surprising  that  much  sympathy  should 
have  been  always  excited  in  favour  of  the  coal-working 
class.  The  statistics  of  tire  comparative  longevity  of  the 
working  classes  showed  that  the  duration  of  the  lives  of 
colliers — apart  from  special  accidents — was  lamentably 
low.  The  really  hard  work  of  a colliery  fell  upon  the 
“ hewers,”  and  the  effect  was  very  often  to  stamp  the  men 
with  the  mark  of  their  trade,  and,  through  the  con- 
strained position  of  their  daily  toil,  to  alter  and  dis- 
tort many  of  the  more  delicately- formed  persons.  In 
1862  some  experiments  were  commenced  at  West  Ardsley, 
by  the  employment  of  compressed  air,  to  actuate  a cutting 
insiruiuent  in  the  form  of  a pick.  It  was  to  be  moved  on 
the  face  of  the  coal,  striking  in  a line  and  with  such  force 
as  would  cut  a groove  deep  enough  to  admit  of  its  being 
easily  taken  out.  In  the  early  stages  there  were  many  and 
serious  discouraging  symptoms  discovered,  but  on  the 
whole  it  was  believed  they  would  be  overcome  by  perse- 
verance. Intelligence  was  what  w as  required  to  manage 
these  machines,  rather  than  muscular  development,  and 
any  youth  of  ordinary  capacity  would  in  a few  days  acquire 
sufficient  knowledge  to  do  so.  In  1761  Michael  Menzics, 
of  Newcastle,  obtained  a patent  for  cutting  coal  in  mines, 
and  that  was  the  earliest  evidence  of  any  attempt  having 
been  made  to  pioduce  a u.echanical  coal-cutter.  His 
plans,  having  regaid  to  the  time  at -which  they  were  pro- 
duced, were  remarkable  for  the  r inf^enuity.  Menzies 
proposed  to  give  motion  to  a heavy  iron  pick,  made  to 
reciprocate  by  means  of  spars  and  chains,  carried  down 
the  pit,  and  with  wheels  and  horizontal  spar,-',  on  roller,-, 
extended  to  the  working  places,  and  tiu-re  lo  “shear” 
the  coal  exactly  as  now.  In  ihe  same  patent  Menzics 
included  a “saw”  to  cut  the  coal,  and  although 
notliing  came  from  his  labours,  he  clFplaycd  so  much 
nicchatucal  knowledge  as  to  1 avede-served  succes.'^.  During 


the  hundred  years  that  followed,  more  than  a hundred 
other  patents  were  granted,  but  not  one  that  approached 
nearer  to  succe.ss  than  the  invention  of  Michael  Menzies. 
In  coinpres.-ed  air,  however,  in  so  far  as  the  moving  power 
was  concerned,  every  requirement  was  found,  and  from 
the  date  c f the  experiments  at  West  Ardsley,  in  1862,  the 
question  was  undoubtedly  settled.  The  elastic  properly 
of  air  under  compression  was  an  old  and  well-known 
power,  but  until  these  experiments  had  been  completed, 
its  value  was  but  imperfectly  understood,  and,  its  future 
beneficial  influence  being  dormant,  it  was  unappreciated. 
The  engine  for  compressing  the  air  was  generally  placed 
on  the  surface,  near  the  top  of  the  shafi;  a receiver  was 
hxed  in  close  proximity  thereto,  and  the  airwa-i  taken 
from  the  compressor  to  the  receiver,  thirty  feet  in  length 
and  four  feet  in  diameter.  The  density  was  generally 
of  about  three  atmospheies.  Iron  pipes  of  sufficient 
area  weie  laid  on  from  the  receiver  to  the  bottom  of 
the  shaft,  and  there,  being  split  into  smaller  sizes, 
were  led  in  every  needed  direction  through 
the  roads  and  passages  of  the  mine,  exactly  as  the 
gas  and  water  sei  vices  were  laid  on  in  our  towns.  At 
the  entrance  into  the  working  places  a screw-joint  and 
stop-cock  were  fixed  to  the  iron  air- pipe,  at  which  point 
an  india-rubber  hose,  hfty  or  sixty  yaids  in  length  (as  the 
length  of  the  “ bank  ” might  require),  was  screwed  on; 
the  other  end  of  the  hose  was  attached  to  the  cutting 
machine,  and  when  all  was  in  readiness  the  tap  at  the  re- 
ceiver was  turned  on,  and  the  air  rushed  down  throughout 
the  whole  service  of  pipes.  The  air  did  not  require  to  be 
forced  fiom  the  receiver,  for  by  its  own  tlasii.ity  it  was 
carried  forward  at  a velocity  corresponding  to  its 
density.  Apparently  it  lost  none  of  its  power  by  distance, 
except  the  frictional  retardation,  and  machines  weie  work- 
ing iitarly  two  miles  distant  from  the  air-engine,  without 
any  material  loss  of  force.  As  lo  the  cost  of  compiessed 
air,  although  it  is  admittedly  not  a cheap  power  relatively 
to  steam,  yet  there  was  no  other  available  power  to  cheap 
or  so  good  for  the  purpose  of  cutting  coal  in  mines.  With 
well- constructed  machinery 45  or  50  per  cent,  of  the  steam 
power  exerted  would  be  given  off  in  compressed  air  at  a 
density  of  three  atmospheres  with  the  receiver,  and  that 
pressure  wassufficient  for  effectually  working  the  machinery. 
Some  makers  of  air  engines  offered  to  guarantee  a much 
larger  product,  but  the  author  based  his  calculations  upon 
the  smaller  yield.  If  the  density  were  much  higher  than 
three  atmospheres,  there  was  a material  increase  in  the  fric- 
tional heat  disengaged  by  the  act  of  compression.  The 
engines  did  not  work  with  the  same  ease  ; and  the  result 
of  experience  was,  that  at  45  to  50  lbs.  the  maximum 
point  of  economy  was  attained.  Calculating  its  cost,  and 
taking  a 40-horse  power  boiler  to  consume  10  lbs.  of  coal 
per  hour  per  horse  power,  or  two  tons  of  engine  coal  per 
day  of  11  hours,  at  8s.  per  ton  at  the  pit,  the  cost  was  16-. 
per  day.  That  boiler  would  drive  an  engine  of  sufficient , 
power  lo  supply  four  coal-cutting  machines,  being  4s.  per 
day  for  each  machine,  and  each  machine  would  cut  more 
coal  in  any  given  time,  and  do  it  in  a better  manner,  in 
an  ordinary  seam,  than  12  men;  it  followed,  therefore, 
that  the  equivalent  of  a man’s  power  exerted  for  a whole 
day  in  cutting  coal  would  be  obtained,  out  of  compressed 
air,  at  a cost  in  fuel  of  but  3|^d.  At  every  stroke  of 
the  piston,  the  air  was  discharged  from  the  cylinder  of 
the  coal-cutting  machine  at  a tempeiature  of  about 
freezing  point,  compressed  into  one  tliird  of  its  natural 
bulk,  and  it  had  been  found  that  the  working  of  only  one 
machine  had  had  the  effect  of  reducing  the  temperature 
at  the  working  face  of  the  coal  to  the  extent  of  two 
degiees  of  Fahrenheit.  Occasionally,  ice  was  formed  at 
the  escape  valves  of  the  machine,  but  without  pioducing 
any  inconvenience  to  their  woiking.  Now,  anything  that 
would  reduce  the  teniperaiure  of  a mine,  w as  an  ines- 
timable advantage.  It  diminished  the  risk  of  exj  losion, 
and  by  increasing  the  velocity  of  the  ventilating  current, 
it  rendered  the  occupation  . f a miner  im  re  lole’iable  and 
more  health\  . 'I'tierc  wasano'her  u.seful  purpose  incidental 
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to  the  use  of  coal-cutting  niaohinery  in  mines,  and  that 
was  in  the  event  of  a pit  being  on  fire.  At  West  Ardsley  a 
“blown  out  shot”  ignited  the  gas  and  set  fire  to  the  goaf. 
It  extended  to  the  face  of  the  coal,  and  had  taken  strong 
hold  of  ir,  and  the  whole  pit  was  in  the  greatest  danger. 
There  was  a large  w'ater  tank  at  the  surface  for  supplying 
the  boilers  and  coke-ovens,  and  the  manager  piomptly 
connected  the  air-jiipes  to  the  water-tank,  and  turned  the 
water  into  the  fire.  In  less  than  an  hour  the  fire  was 
coraple'ely  extinguished  without  any  serious  damage. 
On  a previous  occasion  the  same  colliery  was  on  fire  and 
had  to  be  closed  up.  That  fire  cost  many  thousands  of 
pounds.  It  liappened  before  the  introduction  of  the  coal- 
culting  machinery.  Compressed  air  was  also  becoming 
extensively  used  f tr  “ hauling  ” purposes,  and  with  very 
great  advantage.  Small  engines  could  be  set  up  wherever 
convenience  or  necessity  might  require  ; they  were  por- 
table, and  removable  at  a trifling  expense,  and  available 
where  no  other  mechanical  power  for  traetional  purposes 
could  be  obtained.  It  was  also  valuable  for  pumping 
water  and  “ drilling”  the  holes  where  the  coal  has  to  be 
“ blasted,”  or  broken  down  by  the  hydraulic  press.  The 
machine  for  cutting  the  coal  had  for  several  years  been 
employed  at  West  Ardsley  without  any  inteiritption. 
Its  weight  was  about  15  cwt.  for  an  ordinarv  sized 
machine,  its  length  4 feet,  its  height  2 feet  2 inches,  and 
the  gauge  1 foot  6 inches  to  2 feet.  It  was  very  portable 
and  easily  transferred  from  one  bank  to  another.  Tiie 
front  and  hind  wheels  of  the  ntachine  were  coupled 
together  in  a similar  manner  to  the  coupled  locomotive 
engine.  The  “pick”  or  cutter  was  d at ble  . headed, 
whereby  tlie  penetrating  power  was  considerably  increased. 
The  groove  was  now  cut  to  a depth  of  3 it.  to  3 ft.  6 in. 
at  one  course,  whereas,  by  the  (jM  (orm  of  a single  blade, 
the  machine  parsed  twice  over  the  face  of  the  coal  to  ac- 
complish the  same  depth.  Tlie  points  wmre  loose  and 
cottered  into  tlie  boss,  so  that  when  one  was  blunted  or 
broken  it  could  be  replaced  in  a few  moments,  it  dis- 
pensed with  the  necessiiy  of  sending  the  heavy  tools  out 
of  the  pit  to  be  sharpened,  and  was  an  immense  improve- 
ment iipnn  the  old  pick.  When  all  was  in  readiness  for 
work,  tlie  air  was  admiited,  and  the  reciprocating  action 
commenced.  It  worked  at  a speed  of  sixty  to  ninety 
sirokes  per  minute,  varying  according  to  the  density  of 
tlie  compressed  air,  the  hardness  of  the  strata  to  be  cut, 
or  the  expertne.ss  of  the  attendant.  As  to  the  quantity 
of  work  in  “ longwall,”  a niae-hine  would,  under  favour- 
able circumstances,  cut  twenty  yards  in  an  hour  to  a dep’h 
of  three  feet,  but  ten  raids  per  hour  was  very  good  work, 
or  sixty  yards  in  a shift.  This  was  about  equal  to  the 
day’s  work  of  twelve  average  men,  and  the  persons  em- 
ployed to  work  the  machine  were  one  man,  one  youth, 
and  one  boy,  who  removed  and  laid  down  the  road,  and 
cleared  away  the  debris.  Tlie  machines  were  built  s»  strong 
that  they  rarely  g"t  out  of  working  condition.  Some  of 
those  working  at,  West  Ardsley  had  been  in  constant  use 
for  three  or  four  years.  At  that  colliery  there  were  about 
eight  machines  in  use.  One  of  the  seams  was  so  hard 
and  diflicnlt  to  manage  that  it  could  not  be  done  “ by 
band,”  and  the  proprietors  had  to  abandon,  and  did 
abandon  it,  but  now',  by  the  employment  of  the  machines, 
it  was  worked  with  perfect  ease.  It  was  a thin  cannel 
seam  with  layers  of  ironstone,  and  the  machines  now 
“holed”  for  about  1,200  tons  per  week.  The  groove 
j!  made  l>y  the  machine  was  only  two  to  three  inches  wide 
at  the  face,  and  one  and  a half  inches  at  the  back  ; 
whereas  by  hand  it  was  12  to  18  inches  on  the  face,  and 
i two  to  three  inches  at  the  back.  In  thick  seams  worked 
I by  hand  the  holing  was  often  done  to  a depth  of  4 ft.  Gin. 

to  5 f .,  and  the  getter  was  quite  wdihin  the  hole  that  he 
I had  made,  and  where  the  coal  did  not  stick  well  up 
I;  to  the  1 oof,  or  where  there  was  a natnial  parting  there 
I was  great  ditiiciilty  and  danger  from  ‘■fulls  of  coal;” 

I but  by  machine  "holing,”  with  a perfectly  horizontal 
i;  groove,  when  the  coal  falls,  it  simply  s-ti'le.s  upon  its 
! own  bed,  and  has  no  tendency  to  fall  forward.  For  an 


outlay  of  dfojOOO  all  necessary  power  and  plant  for  the 
regular  working  of  eight  machines,  with  two  in  re.serve, 
would  be  provided;  and,  estimating  that  each  machine 
would  cut  GO  yards  per  day,  the  product  in  a four- feet 
seam  would  he  85  tons  per  clay,  or  per  week  say  500  tons 
per  machine,  or  4,000  tons  in  all.  At  that  rate  of  expen- 
diture and  work  done,  an  allowance  of  2d.  per  ton  would  in 
three  years  liquidate  the  entire  outlay.  But  there  w'as  no 
reason  why  the  machines  should  be  res'ricted  to  a single 
shift  daily  ; indeed,  it  w’as  far  more  economical  to  work 
double  shifts ; there  was  no  additional  outlay  of  capital, 
and,  fo  far  as  depended  upon  the  machinery,  the  output 
might  be  easily  increased  to  8,000  tons  per  week.  As  to 
the  relative  costs  of  cutting  the  coal  by  hand  and  by 
machine,  in  tp  c Middleton  Main  or  Silkst  ine  bed,  where 
the  depth  of  the  mine  was  160  yar.ls,  the  coal  four 
feet  thick,  and  there  were  two  bands  of  shale,  with  a thin 
layer  of  coal  between  them,  by  hand-labour  30  men  would 
produce  60  tons  per  day,  or  two  tons  each,  and  by  ma- 
chine 17  men  would  produce  the  .same  tonnage.  The 
saving  in  number,  therefore,  would  be  twelve  men  to 
every  60  tons,  or  upon  a colliery  getting  4,000  tons  per 
week,  the  saving  wnubl  be  132  men.  The  cost  of  dwell- 
ings properly  to  domicile  one-half  of  this  number  would 
exceeil  the  first  outlay  of  capital  in  fuinishing  a first- 
class  colliery  with  first-class  machinery  for  cutting  the 
coal,  and  it  must  not  be  forgotten  that  the  equipment  of 
the  hand  cutters  in  tools  formed  a conddeialile  item  in 
the  first  co4  of  fitting  up  a collierj'.  It  had  been  generally 
supposed  that  the  michines  were  not  adapted  for  “ pillar 
and  s'all  work.”  That  their  locomotion  “ is  not  so  easy 
as  that  of  men  ” must  of  course  be  admitted,  but  they  were 
removed  from  place  to  place  with  little  more  trouble  than 
a full  "orve,  and  careful  experiments  proved  that  there  was 
in  “ pillar  and  stall  ” about  equal  advantage  as  in  “ long 
wall.”  There  were  some  advantages  in  the  machine  over 
ihii  hand  working,  which  pertained  to  the  general  mine 
account,  viz.,  the  larger  size  of  the  coal  brought  out,  and 
an  increased  average  price,  on  sale,  with  a saving  in 
timber  and  other  stores.  In  conclusion,  Mr.  Frith  ob- 
served : — “ Considering  the  vast  extent  of  the  trade  in 
coal,  and  the  stupendous  consequences  of  a short  and  in- 
safticient  supply, and  believing  that  the  speediest  adoption 
of  coal-getting  machinery  is  desirable,  1 have  myself 
made  some  efforts  to  stimulate  that  object  by  an  offer  of  a 
premium  of  £500  for  the  best  machine  that  could  be 
produced,  but  those  efforts  have  failed,  and  I now  sub- 
mit that  the  question  is  one  specially  entitled  to  the  sup- 
port and  encouragement  of  the  government,  and  that  the 
British  Associa'ion  is  pre-eminently  the  channel  through 
which  that  object  could  be  obtained  in  the  best  manner." 


During  the  first  few  days  of  September,  23  ships, 
of  an  aggregate  burthen  of  46,880  tons,  passed  through  the 
Suez  Canal,  yielding  a transit  revenue  of  about  £20,000. 

The  great  international  bridge  across  the  Ni- 
agara, between  Buffalo  and  Fort  Erie,  is  expected  to  be  com- 
pleted and  opened  in  the  course  of  this  month.  It  was  com- 
menced in  October,  1870,  and  its  cost  will  be  about  £220,000. 

The  demand  for  Cape  Breton  (Nova  Scotia)  coal 
continues  good.  The  quantity  of  coal  raised  and  shipped 
from  Nova  Scotia,  up  to  the  middle  of  this  year,  was  in 
excess  of  the  extraction  of  the  corresponding  period  of  1872. 

The  Times  correspondent  at  Calcutta  states  that 
the  Sirdar  of  Sanjoo  and  some  Yartund  officers  have  arrived 
at  Shidoola,  with  a firman  from  the  Atalik,  ordering  an 
honourable  reception  to  Mr.  Forsyth’s  mission. 

The  Agricultural  Department  at  Washington 
announces  that  in  an  average  of  95  districts  in  the  United 
States  the  wheat  crop  in  quantity  is  equal  and  in  quality 
superior  to  that  of  1872. 

The  Turkish  Ministry  of  Public  Works  has  under- 
taken the  construction  of  the  Yamboli  and  Shumla  road 
section  of  a projected  line  between  the  Pbilippopoli  and 
Adrianople,  and  Varna  and  Rustchuk  lines. 
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PRIZE  LIST  OF  THE  SOCIETE  INDUSTRIELLE 
HE  MULHOUSE. 

TEe  following  is  a translation  of  the  list  of  the  prizes 
offered  by  this  Society.  It  is  given  here  for  the  sake  of 
comparison  with  the  premium  list  of  the  Society  of  Arts. 

It  may  be  well  to  mention  that  the  following  prizes, 
with  very  few  exceptions,  are  open  to  general  competi- 
tion. They  will  be  decided  in  May,  1874. 

There  are  three  classes  of  medals,  all  of  bronze,  but 
differing  in  size  Medals  of  honour;  1st  class  medals  ; 
and  2nd  class  medals. 

SPECIAL  PRIZES. 

Emile  Dollfus  Prize  {medal  of  honour  and  a sum  0/ 5,000 /ra«cs), 
given  every  ten  years  to  the  author  of  the  discovery,  invention,  or 
application  which  proves  of  the  greatest  value  to  the  industries  of 
the  Haut-Rhin  since  the  last  granting  of  the  prize.  (To  be  given  in 
1879.) 

Daniel  Dollfus  Prize,  the  same  as  the  above,  but  to  be  given 
in  1874. 

Galathd  Prize,  a sum  of  1,200  francs  a year,  to  be  distributed  under 
certain  conditions  among  Alsatian  workmen  of  good  conduct  and 
industrious  habits. 

GENERAL  PRIZES. 

Chemical  Arts. 

1.  An  essay  on  the  theory  of  the  manufacture  of  Turkey  red. 
(Is^  class  medal.) 

2.  A theoretical  essay  establishing  the  chemical  constituents  of 
llie  substance,  or  substances,  which  accompany  alizarine  in  garanciue, 
and  which,  in  concert  with  this  colouring  matter,  produce  the  dyes 
called  garanciue.  (isi  class  medal.) 

3.  For  the  manufacture  and  delivery  to  the  calico  manufactories 
of  Alsace  of  an  artitidal  product,  capable  of  entirely  replacing  the 
colouring  matter  of  garanciue,  and  which,  both  as  regards  price  and 
quantity,  is  fitted  for  industrial  purposes.  {Medal  of  honour.) 

4.  lor  the  preparation  of  vivid  lakes  from  garancine,  both  red 
and  violet.  ( Medal  of  honour. ) 

5.  For  a substance  which  can  be  used  to  thicken  colours,  sizes,  or 
dressings,  and  which  will  replace,  at  a saving  of  at  least  25  per  cent., 
all  the  sub.stauces  hitherto  employed  for  these  purposes.  {Medal  of 
honour. ) 

0.  For  a substance  which  can  replace  the  dry  albumen  of  eggs  in 
the  manufacture  of  printed  calicoes,  and  give  a large  saving  on  the 
price  of  albumen.  {Medal  of  honour.) 

7.  For  colourless  albumen  from  blood,  which  will  not  colour  by 
cvaiioi  ation.  {Medal  of  honour.) 

8.  For  an  important  improvement  in  the  bleaching  of  wool  or 
silk.  {Medal  of  honour.) 

9.  For  a method  of  bleaching  wliich  will  remove  from  unbleached 
cotton  all  amylaceous  substances,  "without  injuring  the  tissue,  and 
without  any  great  increase  of  e.xpense.  {Medal  of  ho7iour.) 

10.  Essay  on  the  employment  of  resins  in  the  bleaching  of  cotton 
fabrics,  (is^  clasps  medal). 

11.  For  an  ink  for  marking  cotton  fabrics  intended  to  be  dyed 
wiih  plain  grounds,  red,  puce,  and  other  dark  colours.  This  ink 
must  show' iduinly  after  undergoing  all  the  operations  required  for 
tliesodyes.  (l,s?  wecZftZ). 

12.  For  an  essay  on  the  action  of  dilferent  kinds  of  cotton  under 
processes  for  bleaching  and  colouring.  {Medal  of  honour.) 

13.  For  a blue  which  can  be  used  fur  dyeing  wools  blue,  and  which 
will  resist  the  action  of  steaming  and  light,  (is^  class  medal.) 

14.  For  any  imi>rovement  in  chemical  products  as  regards  purity 
and  'conceuiratiou — acids,  alkalies,  soaps,  colouring  matters,  and 
decoctions.  class  medal ) 

15.  For  one  or  other  of  the  following  colours:  — Metallic  red, 
dark  metallic  green,  metallic  violet,  garnet,  and  a shade  of  the 
series  from  pearl  grey  to  dark,  capable  of  being  printed  by  rollers 
with  albumen  as  thickening.  {Medal  of  honour.) 

16.  For  a tlieoreticul  and  practical  essay  on  cochineal  red. 
{Medal  of  honour.) 

17.  For  a transparent  green,  resisting  light  and  soap,  whose 
brightness,  intensity,  applicability  to  cotton  fabrics,  and  price, 
render  its  use  possible  in  manufactures.  {Medal  of  honour.) 

18.  For  an  essay  on  this  question:  Can  indigotine  be  recovered 
from  its  sulphuric  acid  compounds?  {2nd  class  medal.) 

19.  For  the  first  who  delivers  to  the  calico  manufactories  of  Alsace 
an  artificial  product  replacing  advantageously  the  blue  colouring- 
matter  of  indigo.  {Medal  of  honour.) 

20.  For  the  first  who  deliveisto  the  calico  manufactories  of  Alsace 
an  artificial  product  replacing  advantageously  the  sulphuric  acid 
derivatives  of  indigo.  (Is^  class  medal. ) 

21.  For  a new'  jirocess  of  fixing,  by  printing,  aniline  colours  in  a 
more  complete  way  than  by  albumen.  (Is^  class  medal.) 

22.  For  an  aniline  black,  soluble  in  any  vehicle,  which  can  serve 
as  a dye,  and  can  resist  the  action  of  light,  and  soaji,  as  well  as  true 
aniline  black.  {Medal  oj  honour.) 

1-3.  For  a new'  black  of  the  same  intensity  and  the  same  solidity 
as  aniline  black,  which  will  not  weaken  the  fabric,  and  w’ill  bear 
contact  with  all  other  colours,  especially  tliosc  mixed  with  albumen, 
with  lilt  itself  injuring  the  shades  witli  which  ii  is  associated.  {1st 
rla.s:.  an  dal.) 

‘j:.  F.)i'  ;in  essay  on  1 be  eoinposition  of  aniline  black.  {Medal  of 
hcraarr.) 


25.  For  a scarlet  red  susceptible  of  applications  similar  to  those  of 
the  aniline  colours,  which  "will  not  be  more  fugitive  than  them,  and 
not  dearer  than  a cochineal  crimson.  {Medal  of  honour.) 

26.  For  any  reproduction,  by  an  artificial  or  natural  alkaloid,  of 
the  reactions  which,  with  aniline,  toluidine,  naphtylamine,  produce 
red,  blue,  green,  and  black.  The  essay  should  be  accompanied  with 
samples,  and  w’ili  receive  a prize  even  if  industrially  inapplicable. 
{Medal  of  honour.) 

27.  For  a method  of  increasing  the  solidity  of  artificial  colouring 
matters.  {Medal  of  honour.) 

28.  For  a certain  and  practical  method  of  bringing  aniline  black, 
immediately  after  printing,  to  the  maximum  of  oxidation,  without 
having  recourse  to  ageing,  and  without  damaging  the  fabric  0 r 
injuring  the  metal  employed  for  printing.  (Isi  class  medal.) 

29.  For  the  introduction  into  manufactures  of  calicoes  printed  in 
a new  colour,  which  is  developed  and  fixed  under  conditions  analogous 
to  those  under  W'hich  aniline  black  is  produced ; which  shall  also  be 
impervious  to  air  and  light,  and  resist  the  action  of  soap,  alkalies, 
and  acids.  {Medal  of  hoiiour.) 

30.  For  a metallic  alloy  or  other  substance  fitted  to  serve  for 
doctors,  and  which  unites  to  the  elasticity  and  hardness  of  steel  the 
property  of  not  causing  any  chemical  action  in  the  presence  of  acid 
colours,  or  colours  charged  with  certain  metallic  salts.  {Medal  of 
honour.) 

31.  For  any  great  improvement  in  the  engraving  of  cylinders. 
{Medal  of  honour ^ or  l5#  class  medal.) 

32.  For  the  best  practical  manuals  on  one  or  other  of  the  following 
subjects: — 1st.  Engravingprinting  cylinders.  2nd.  Engraving  print- 
ing blocks.  3rd.  Bleaching  cotton,  wool,  wool  and  cotton,  silk, 
hemp  and  linen.  {Medal  of  honour  of  the  1st  or  2nd  class.,  according 
to  the  merit  of  the  essay. ) 

33.  For  an  essay  on  this  question — At  what  degrees  of  damp  and 
heat  does  the  decomposition  of  mordants  act  with  most  rapidity  and 
most  advantage  ? (U'Z  class  medal.) 

34.  For  a new  cylinder  machine,  able  to  printat  least  eight  colours 
at  a time,  and  offering  some  advantages  over  those  at  present  em- 
ployed. {Medal  of  honour.) 

35.  For  introducing  or  manufacturing  in  Alsace  cylinders  of  cast- 
iron,  covered  w^ith  copper  by  electro-plating,  which  are  to  be  used  in 
printing  calicoes.  ( Medal  of  honour.) 

36.  For  a series  of  new  colours,  with  metallic  bases,  unchangeable 
by  the  action  of  air  and  light.  These  colours,  specially  intended  for 
for  use  as  plain  colours,  must  be  fixed  otherwLe  than  by  albumen, 
and  be  able  to  bear  washing.  ( Medal  of  honour.) 

37.  The  best  system  of  vats  for  dyeing  and  soaping.  (Is/tZass 
medal. ) 

38.  For  the  discovery  or  introduction  of  a method  useful  in  the 
manufacture  of  printed  fabrics  or  chemical  products.  {Medal  of 
lunour  of  the  is/  or  2nd  class.) 

39.  For  a method  of  recovering  the  sulphur  contaiued  in  hydro- 
sulphuric  acid.  {1st  class  medal. ) 

40.  For  an  apparatus  transmuting  thermometrical  indications  to 
a distance.  {1st  class  medal.) 

41.  For  an  apparatus  marking  automatically  the  temperature  and 
the  hygromclrical  state  of  the  air  in  the  drying-houses  of  calico 
factories.  {\st  class  medal.) 

42.  For  a new  method  of  treating  the  different  kinds  of  oil  used 
for  lubricating  machines.  {Medal  of  honour.) 

43.  For  an  essay  on  the  relative  inflammability  of  the  animal, 
vegetable,  and  mineral  oils  used  in  workshops  for  lubiicating 
machines,  (is/ c/ass 

44.  For  an  essay  indicating  some  process  by  which  mineral  oils 
may  be  rendered  less  inllammable  while  their  lubricating  properties 
are  preserved.  {Medal  of  honour.) 

45.  For  the  production  of  carminic  acid  by  synthesis.  {Medal  of 
honour.) 

46.  For  introducing  into  manufactures  artificial  orcine.  {Medal 
of  honour. ) 

47.  For  the  preparation  of  vermilion  on  cotton  fabrics.  {MMal  of 
honour.) 

48.  For  a blue,  analogous  to  ultramarine  as  to  shade  and  solidity, 
to  be  fixed  on  fabrics  of  cotton  by  a chemical  process,  without  the 
help  of  albumen  or  any  other  thickening  substance  producing  ad- 
hesion by  coagulation.  {Medal  oj  honour.) 

49.  For  a practical  method  of  extracting  from  garancine  the 
orange  red  colouring  matter,  the  price  of  which  will  admit  of  the 
use  of  this  product  in  printing  cotton  fabrics.  ( Medal  of  honour .) 

60.  For  the  first  delivery  to  the  cotton  factories  of  Alsace  of  a 
pipeclay,  either  natural  or  artificial,  in  impalpable  powder,  which 
will  serve  to  thicken  the  colours  used  for  cylinder  printing  ; it  must 
be  entirely  free  from  the  hard  and  sandy  substances  which  nearly 
always  accompany  it.  {2nd  class  medal.) 

61.  For  the  best  system  of  vats  for  dyeing.  {1st  class  medal.) 

52.  For  the  production  of  carminic  acid  by  synthesis. 

Mechanical  Arts. 

1.  For  an  essay  on  the  spinning  of  cotton,  No.  80  to  200  metrig^ues. 
{Medal  of  honour.) 

2.  For  an  essay  on  the  spinning  of  combed  wool,  after  the  best 
system  uo"W'  knowTi.  The  essay  must  be  accompanied  with  detailed 
plans,  and  with  descriptions  of  all  the  machines  used  in  the  spinning, 
(li/  class  silver  medal  ) 

3.  Fertile  invention  and  use  in  Alsace,  with  advantage  over  the 
systems  nuw  known,  of  a machine,  or  sei  ies  of  machines,  preparing 
all  kinds  of  bing-staple  cUons  for  combing,  in  a more  convenient 
inaiiher  than  tliat  at  present  in  use.  {Meda  cf  honour.) 

A.  For  the  invention  and  lue  in  Alsace,  with  advantage  over 
the  systems  now  known,  of  a machine,  or  series  of  machines, 
for  opening  and  clcaiiing  all  kinds  ot  .shoil-staiile  cottons,  so  as  to 
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prepare  them  properly  for  th0  acti ■sn  of  cards,  ])reparing'  machines, 
and  combing  machines,  if,  at  the  time  of  tlie  invention,  any  such 
machines  exist  for  short-staple  cottons,  or  for  any  analogous 
machines.  ( Medal  of  honour . ) 

5.  For  the  invention  and  use  in  Alsace,  •with  advantage  over  the 
systems  now  known,  of  a combing  machine,  or  sei  ics  of  such  machines, 
for  the  short-staple  cotton  used  for  spinning  the  ordinary  numbers, 
and  which  may  advantageously  replace  the  carding,  oi  one  of  the  two 
cardings,  and  even,  if  possible,  to  a great  extent,  the  beating  and 
picking,  or  cleaning  of  the  cotton,  as  the  Hcilinann  and  Ilubner 
combing  machines  now  do  for  the  long-staple  and  the  fine-spun 
cottons.  {Medal  of  honour.) 

6.  For  a method  of  winding  the  threads  on  b ibblns  or  spindles, 
more  economical  than  that  now  in  use.  {\st  class  7ncdal) 

7.  For  an  essay  on  the  motive  power  necessary  to  piU  in  motion  a 
series  of  macliines,  under  various  systems.  { Medal  oj  honour.) 

8.  For  a simple  ahd  practicAl  moihod  of  clcarihg  the  cotton  from 
the  cylindrical  cards  of  the  Ileilmann  and  Jliibnor  carding 
machines.  (Ut  class  inedal. 

9.  For  a complete  well-grounded  theory  of  carding,  ■wUli  a 
description  of  the  different  kinds  of  cards.  {Medal  of  hoyiour  and 
500  francs.) 

10.  l''iU‘  an  exhaustive  essay  on  the  spinning  of  Indian  cotton. 
{Medal  of  honour  or  1st  class  medal.) 

11.  For  the  manufacture  and  sale  of  new  fabrics  in  the  depart- 
ment. (l5i{  class  medal  ) 

12.  For  the  dressing  of  fine-spun,  above  No.  70,  on  the  sizing 
machine.  {Medal  of  honour.) 

13.  For  an  important  improvement  in  the  metliod  of  weaving,  such 
as  a stopping  motion,  under  the  form  of  a simple  a)»paratus,  ■^'hich  will 
not  interfere  with  the  -workman  in  his  w'ork,  and  will  stop  the  loom 
every  time  that  a thread  of  the  warp  breaks;  the  simultaneous 
w'eaving  of  fwo  pieces  on  one  loom  ; joining,  while  in  motion,  any 
broken  warp  threids;  change  of  shutile  during  motion,  without 
stoppage  and  w’itliout  flaw  in  the  fabric;  remarkable  improvement 
in  tlie  arrangement  of  harness,  &c.  {Medal  of  honour .) 

14.  For  the  first  who  uses  in  the  department  of  the  Tlaut-llhln  a 
steam-engine  on  a new  system,  only  consuming  nine  kilogramlnes 
of  steam  per  horse-pow'er  per  hour,  the  motive  power  to  he 
measured  by  a dynamometer  on  the  fly-wheel  shaft.  {Medal  of 
honour. ) 

15.  For  a new  means  of  determining  the  quantity  of  water  carried 
by  the  steam  out  of  boilers.  {Medal  of  honour  and  500  francs. ) 

16.  For  anew  improvement  in  the  constiuction  or  arrangement 
of  water-tube  boilers.  {Medal  of  honour.) 

17.  For  the  first  builder  wdio  constructs  and  puts  up  in  the  depart- 
ment of  the  Haut-Rhin  fi.xed  boilers,  other  than  water-tube  boilers, 
■which  wdll  ^ive  75  per  cent,  of  the  heat  given  out  by  th'6  coals 
burned  in  the  furnace.  {Medal  of  honour.) 

18.  For  the  best  stokers  of  the  boiler  furnaces  of  stationary 
e'ngines.  {Six  silver  7?icdals,  and  five  su7ns  of  100,  50,  25,  25,  and  25 
francs.) 

19.  For  an  essay,  based  on  a sufficient  number  of  experiments, 
which  must  be  detailed  in  an  accompanying  note,  on  the  relation 
which  exists  in  the  various  sorts  of  steam  engines  between  the  indi- 
cated and  clfective  horse-po-wer.  {Medal  of  hojiour  a?id  1,000  frayics.) 

20.  For  an  improved  self-calculating  s-team  engine.  {First-class 
•medal.) 

21.  For  an  essay,  accompanied  by  a sufficient  number  of  experi- 
ments, on  the  dimensions  of  the  chimneys  of  steam  generators. 
( Medal  oj  hoiiour  and  500  francs  ) 

22.  For  a new  system  of  economical  heating  of  boilei’s,  founded 
on  the  principle  of  the  preliminary  transformation  of  the 
combustibles  into  gas,  and  permitting,  if  required,  the  collection  of 
the  products  of  the  distillation  of  the  coal.  {Medal  of  honour.) 

Building. 

23.  For  the  best  essay  on  the  most  convenient  methods  of  con- 
s'ructing  the  buildings  and  machines  for  a cotton  spinning-mill,  or 
of  a power-loom  factory.  ( Medal  of  honour  mid  500  francs.) 

24.  For  the  manufacture  and  sale  in  tlie  department  of  the  Haut- 
Rhin  of  less  expensive  bricks  than  those  now  in  use.  (.Medal  of 
honour.) 

25.  For  the  best  plan  for  workmen’s  houses.  {Medal  of  honour 
and  500  francs.) 

MacniNE  Accidents. 

26.  For  the  industrial  establishment  in  the  Ilaut-Riiin  -which, 
under  equal  conditions,  shall  have  applied  to  the  arrangements  of  its 
machines  The  most  complete  precauiinns  against  accidents,  or  for  the 
bui'ders  who  have  most  sought  to  apply  these  precautions.  {Medal 
of  honour. ) 

27.  For  the  invention  and  use  in  an  establishment  in  the  Haut- 
Rhin  of  an  instrument  or  arrangement  not  yet  employed  in  the  de- 
partment, fitted  to  avert  from  the  w'orkmen  the  accidents  caused  by 
the  machines  or  belts,  shafting,  &c.  {Medal  of  honour.) 

28  Special  prize  for  the  directors  of  manufactories  associated  with 
the  object  of  preventing  accidents.  'J  he  prize  goes  to  the  director 
■who  has  taken  the  greatest  precautions  against  the  chances  of 
accident. 

MISCELLANEOUS  PRIZES. 

29.  For  newrcsearclics,  theoretical  and  practical,  on  the  movement 
and  the  cooling  of  steam  in  large  steam  pipes.  (15/  class  jnedal  ayid 
],000  francs.) 

30.  For  a complete  essay  on  the  transmission  of  motive  power. 

( Medal  of  honour  and  500  francs. ) 

31.  For  a new  method  of  treating  the  different  kinds  of  oil  proper 
for  lubricating  macliiues.  ( Medal  of  hono7ir.)  (Sec  prize  No.  42  for 

heinical  Arts.) 


32.  For  an  essay  on  w'arming  -workshops  by  the  steam  used 
therein;  more  especially  spinning  -workshop.s  {1st  class  medal  and 
500  francs.) 

33.  For  the  execution  of  a project  for  restraining  water  by  means 
of  dykes  or  weirs,  applied  to  one  of  the  water  courses  in  the  depart- 
ment of  the  Haut-Rhin,  and  capable  of  fulfilling  the  double  object  of 
preventing  floods,  and  of  forming,  during  dry  seasons,  a reserve  of 
water  for  agriculiural  and  industnal  purposes.  {Medal  of  honour.) 

34.  For  llie  invention  and  employment  of  a new  meter  for  water, 
applicable  to  steam  generators  {Meial  of  honour.) 

35.  For  an  essay  on  the  motive  power  necessary  to  put  in  motion 
the  various  machines  of  a spinning-mill  or  po-wer-looiti  f'Ctory.  This 
essay  should  be  based  on  direct  dynamometrical  experiments. 
( Medal  of  honour, ) 

36.  For  the  best  essays,  in  the  form  of  practical  treatises,  resumes, 
or  manuals,  applying  to  one  or  other  of  the  following  industries,  and 
intended  specially  to  be  put  into  the  hands  of  hcad.s  of  workshops, 
foremen,  and  workmen.  Cotton-spinuing ; spinning  of  combed  wool; 
spinning  of  carded  wo(»l ; spirining  of  silk-waste ; weaving  df  cotton  ; 
twistingof  cotton,  wool,  or  silk  ; manulaCture  of  paper  ; cor.struction 
of  machines.  In  these  various  industries  one  or  other  of  the  following 
subjects  may  he  treated  by  itself  Erection  of  machines;  lubrication 
in  general;  lighting  workshops  ; heating;  transmission  of  motive 
power;  precautions  against  acci  lents  due  to  machines;  manage- 
ment of  steam  engines  and  boilers  (2  ynededs  of  honour,  2 \st  class 
and  2 ^nd  class  yncdals,  accordmg  to  the  resjyeciivc  Tn'emts  of  the 
essays.) 

37.  For  a new  machine  for  cylinder  printing,  capable  of  printing 
at  least  eight  colours  at  a time,  and  offering  advantages  superior  to 
those  DOW  in  use.  {M'dal  of  honour.)  (See  No.  34  of  the  Chemical 
Arts’ prizes  ) 

38.  For  an  alloy  of  met;il,  or  other  substance,  fitted  to  replace 
advantageously,  under  all  circumstances,  the  gun-metal  employed 
in  the  construction  of  machines,  (is/  classmedal.) 

39.  For  the  first  baker  in  the  department  of  the  Haut-Rhin  who 
offers  for  sale  40,000  kilogrammes  of  bread  baked  with  coals. 
{Medal  oJ  hoTiour.) 

40.  For  a new  method  or  apparatus  fitted  to  give  the  air  of 
spinning  rooms  and  weaving  rooms  the  degree  of  humidity  necessary 
to  facilitate  the  work.  (Is/  class  77\edal.) 

41.  For  any  important  improvement  in  the  method  of  using  metallic 
belts  for  transmitting  power,  (l.s/  class  medal  ) 

42.  For  the  invention  and  application  of  a pyrometer  capable  of 
gauging  the  temperature  of  the  gaseous  products  of  ihe  coal  burned 
under  steam  generators.  {Medal  of  honour.) 

4 c For  various  improvements  i i centrifugal  machines,  (is/  clazs 
medal.) 

44.  For  an  improvement  in  the  arrangeme-nt  of  -wells  or  in  the 
an  angement  of  pumps,  affording  better  results  than  those  hitherto 
obtained.  {1st  class  yncdal  ) 

45.  For  an  essay — calculated  from  experiments — the  conditions 
required  for  making  -wells  in  Mulhouse  or  its  environs.  {1st  class 
77iedal  and  500  francs.) 

46.  For  a rotary,  forcing  suction-pump,  giving  equal  results  with 
the  best  piston  pumps  in  use  in  the  department  of  the  Haut-Rhin; 
the  raising  column  must  be  at  least  8 metres,  and  the  price,  for  tlie 
quantity  of  water  raised,  less  by  half.  ( Medal  of  honour.) 

47.  For  a gas-motor  iireseiitiug  some  advantages  over  those 
hitherto  tried  at  Mulhouse.  i Medal  of  honour.) 

48.  F-'i’  applying  to  Mulhouse  a tramway  for  the  transport  of 
merchandise,  anJ  specially  coal,  available  for  common  roads.  (Lv/ 
classmedal.) 

49.  For  the  first  application  to  Mulhouse  of  a new  means  of 
transport,  designed  especially  for  short  distances,  and  fit  to  facilitate 
communication  in  ttie  interior  of  a large  factory  (Is/  class  anedat.) 

60.  For  the  invention  or  iiiirodiiction  into  the  Haut-Rhin  of  a 
counting-  apparatus  of  revolutions  or  strokes,  applicable  to  motors, 
sliafting,  and  abo  puini's,  ttc.  The  price  not  to  exceed  about  20 
francs.  ( U-/  class  yyicdal. ) 

61.  For  a new  indic.itor,  specially  designed  fur  the  spindles  of 
looms,  and  capable  of  registering  up  to  10,000  revolutions  a mi.iute 
/Is/  class  ynrdnl. ) 

52.  For  a new’  burner  f >r  co  il-gas,  utilising  more  thoroughly  than 
known  burners  the  light  produced  by  combustion  ; it  must  bo  simple 
and  ch  ap,  and  grounded  on  a new  principle.  ( Medal  of  honour.) 

53.  For  a simple  automatic  method  of  regulating  the  admission  of 
steam  into  bleaching  or  dyeing  vats,  so  that  the  consum  tioii  of 
steam  may  always  correspond  w'ith  the  dedred  result.  {.Ifcdal  of 
honour.) 

54.  For  an  essay  determining  the  most  reasonable  proportions  to 
adopt  for  ihe  parts  of  the  machinery  which  are  exposed  to  friction, 
such  as  trunnions,  pivots,  tooth-wheels,  «fec  , under  tlie  ordinary 
conc.itions  of  lubricaiion.  {Medal  of  honour.) 

55.  For  the  introduction  and  employment  in  the  industry  of  the 
Haut-Rhin  of  a machine  or  mechanical  apparatus,  the  result  of  tho 
use  of  w'liich  would  be  a great  economy  of  hand  labour,  which  would 
more  than  repay  the  cost  of  its  erection  and  maintenance.  ( Medal 
0^  honour.) 

56.  For  the  introduction  into  a large  industrial  buikling  in  course 
of  erection  in  the  Haut-Rhin,  single-sroried  or  in  stories,  of  a system 
of  ventilation  utilising  tlie  fresh  air  of  the  nights  or  of  subterranean 
places,  maiiitainiug  the  interior  air  at  a temperature  of  five  degrees 
centigrade  at  least  below  the  medium  exterior  tcmi)craturo  during 
the  greatest  summer  heat,  and  that  without  injuring  the  working 
conditions  of  the  cstabl  shment.  ( Medal  of  honour.) 

57.  For  introducing  into  the  Haut-I<h'ii  a mechanical  ref:  iger.iling 
apparatus,  capable  of  maintaining,  wiMiout  much  expense,  in  a raoiu 
containingmachiiics  Iicatod  wi'h  steam  or  gas, a maximum  teinper:<. 
ture  of  SOdegrees  centigiade  during  the  greatest  suinuicr  lieat,  and 
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that  without  injury  to  the  working  condition  of  the  machines. 

( Medal  of  honour.') 

Natural  History  and  Agriculture. 

1.  For  a geognostical  or  mineralogical  description  of  a part  of  the 
department,  Cls;  or  2nd  clctss  medal.) 

2.  For  a classified  catalogue  of  the  plants  of  the  arondissements  of 
Mulhouse  or  Belfort,  or  of  only  one  or  two  cantons  in  these  arron- 
dissem ents.  {\st  or  2nd  class  medal. ) 

3.  For  an  essay  on  the  fauna  of  Alsace.  (l5^  class  medal.) 

4.  For  an  essay  on  the  cellular  cryptogams  of  the  Haut-Rhin. 
(Isr  or  2nd  class  medal.) 

5.  For  a study  on  the  subterranean  water-level  of  the  plains  of 
Sundgan,  and  especially  of  the  arrondisseraent  of  Mulhouse.  (I5 
or  2nd  class  medal.) 

PRIZES  OF  THE  COMMITTEE  OF  COMMERCE. 

1.  For  an  essay  treating  of  the  different  uses  of  alcohol  in  the 
industrial  arts,  and  pointing  out  a new  and  practical  way  of 
“denaturalising”  this  liquid.  The  process  indicated  must  reconcile 
the  interests  of  industries  with  the  demands  of  the  excise.  IfMedal 
of  honour.) 

2.  For  the  commercial  house  in  China,  Japan,  Australia,  or  India, 
which  first  proves  that  it  has  sold,  during  one  year  at  least,  100,000 
francs’  worth  of  the  industrial  products  of  the  Haut-Rhin,  and  that 
at  a sufficiently  remunerative  price  to  allow  of  the  trade  being 
carried  on,  ( Medal  of  honour.) 

3.  For  an  essay  giving  an  account  of  the  commercial  houses 
founded  by  the  English  in  China  and  Japan  since  the  conclusion  of 
the  las',  treaties  of  commerce  between  these  countries  and  foreigners. 
{Medal  of  honour.) 

4.  For  the  tenant  or  proprietor  who,  breeding  sheep  in  Alsace, 
perfects  the  race  of  sheep  in  the  country  as  regards  the  firmness  and 
evenness  of  their  wool,  by  crossing  it  with  the  Champagne  breed  or 
other  analogous  French  breed.  The  flock  must  consist  of  at  least 
500  head,  horn  in  Alsace.  (Is^  class  medal.) 

5.  For  a sure  and  practical  method  of  refacing  the  surface  of 
copper  or  bronze  cylinders  which  have  been  engraved  for  printing, 
so  as  to  preserve  their  original  circumference,  without  injuring  the 
capacity  of  the  metal  for  taking  a new  graving.  (l5i  class  medal.) 

6.  For  researches  made  in  China  or  Japan  with  the  object  of  pro- 
curing from  these  countries  raw  material  which  w’ill  save  at  least  20 
per  cent,  in  producing  certain  chemical  products,  such  as  tartaric 
acid,  citrate  acid,  borax  or  boracic  acid,  &c.  (1##  class  medal.) 

7.  For  any  consul  who,  by  means  of  information  supplied  to  the 
Industrial  Society,  may  have  contributed  or  shall  contribute  to 
establish  new  commercial  relations  between  Alsace  and  the  countnes 
to  which  he  is  accredited.  {Medal  of  honour.) 

8.  For  the  Algerian  planter  who  proves  that  he  was  the  first  to 
furnish,  during  three  consecutive  years,  one  or  more  Alsatian 
spinning-milis  with  cottons  of  his  own  growing,  of  regular  quality, 
and,  as  far  as  possible,  approaching  the  medium  quality  of  long- 
staple  Georgia  in  length,  strength,  fineness,  and  brilliancy.  {Medal 
of  honour.) 

9.  For  an  essay  pointing  out  satisfactorily  the  influence  which  the 
rapidly  increasing  production  of  wool  exercises  over  cotton  in- 
dustry. Point  out  in  this  essay  at  what  rat3  the  production  of 
wool,  especially  of  Australian,  has  increased  during  the  last  ten 
years ; describe  the  light  fabrics  made  of  pure  wool,  wool  mixed  with 
silk,  thread,  or  cotton ; indicate  approximately  the  respective 
quantities  produced  in  France,  England,  and  Germany,  and  their 
prices  in  the  principal  European  markets.  ( Medal  of  honour.) 

^ 10.  For  an  essay,  written  from  a practical  and  financial  point  of 
view,  discussing  the  establishment  ot  a canal,  drawing  the  water 
supply  from  the  Rhine,  by  Huningue  for  example,  which  should 
descend  to  Strasbourg,  traversing  the  departments  of  the  Haut  and 
Bas  Rhin.  {Medal  of  honour.) 

11.  For  the  person  or  society  which  introduces  and  practises  the 
culture  of  madder  in  Algeria.  (Is#  class  medal  ) 

12.  For  the  best  essay  on  the  utility  to  the  commerce  and  industry 
of  Alsace  of  having  a complete  system  of  transport  by  water-ways, 
(is#  class  medal.) 

PRIZES  OF  THE  COMMITTEE  OF  HISTORY  AND 
STATISTICS. 

Medal  of  honour  of  the  Is#  or  2nd  class,  according  to  merit,  for:  — 

1.  A complete  history  of  one  of  the  principal  branches  of  industry 
of  the  Haut-Rhin. 

2.  Complete  biography  of  one  or  more  of  the  principal  inventors 
or  promoters  of  industry  in  the  Haut-Rhin. 

3.  Statistical  researches  on  the  working  population  of  Mulhouse; 
its  history,  condition,  and  methods  of  improving  that  condition. 

4.  Determine,  by  incontestable  evidence,  the  variations,  during  the 
last  century  in  the  Haut-Rhin,  of  pay  for  a day’s  work.  Show  the 
price  of  a hectolitre  of  wheat,  and  other  necessaries  of  life  during 
the  same  period. 

5.  A map  of  the  department  of  the  Haut-Rhin  during  the  Gallic- 
Roman  period. 

6.  A map  of  the  feudal  flivirions  existing  in  the  Haute  Alsace  at 
the  beginning  of  the  17th  century. 

7.  A list  of  the  industrial  establishments  of  the  Haut-Rhin  in 
1789  and  1870. 

8.  Hist  >ry  of  the  means  of  communication  in  the  Haut-Rhin, 
with  an  examination  into  their  influence  on  commen  i;il  prosperity. 

9 History  of  the  means  of  communication  in  Alsace,  and  their 
influence  on  commerce  and  industry. 

10.  Critical  study,  enumerating  and  estimating  the  archseolog'cal, 
historical,  and  statistical  work  done  in  Alsace  since  the  beginning  of 
the  present  century. 


11.  Value,  in  present  French  money,  of  the  different  coins  current 
in  Alsace  from  the  14th  century ; point  out  their  connection  with 
those  of  adjoining  countries. 

12.  Same  work  for  weights  and  measures. 

13.  Production  of  authentic  documents  relating  to  the  existence 
of  cotton  industry  in  Alsaco,  from  the  13th  to  the  17th  centuries. 

14.  Practical  guide  for  tourists  iu  the  Vosges.  (To  be  written  in 
French. ) 


15.  Short  history  of  the  town  of  Mulhouse  until  the  period  of  its 
union  with  France,  written  with  a special  view  to  its  legislation, 
and  the  customs  and  the  habits  of  its  citizens.  {Medal  of  honour 
and  100  francs.)  (To  be  written  in  French.) 

16.  A monograph  or  history  of  any  particular  place  in  Alsace, 
from  the  most  ancient  times  up  to  the  present ; or  an  interesting 
historical  essay  about  all  or  part  of  our  province;  or  a collection  of 
historical  researches  on  the  same  subject.  (Is#  or  2nd  class  medal.) 

COMMITTEE  OF  PUBLIC  UTILITY, 

For  a collection  of  at  least  400  arithmetical  problems,  for  the  use 
of  primary  schools,  and  for  adult  classes  in  industrial  towns.  (U# 
or  2nd  class  medal  according  to  merit. ) 

2.  For  a statistical  essay  on  the  food-supply  of  Mulhouse. 
{Medal  of  honour.) 

3.  For  an  essay  on  the  principal  improvements  introduced  during 
the  last  10  years  in  one  of  the  following  points,  as  regards  the 
working-classes  :~1.  Food  supply.  2.  Clothing.  3.  Lodging  and 
heating.  4.  General  hygiene.  5 Economy  and  providence.  6.  In- 
struction and  recreation.  ( Medal  of  honour. ) 

4.  Prize  for  a study  of  the  means  of  combating  excessive  heat  in 
ground-floor  or  garret  workshops,  and  storied  buildings,  whose 
asj)ect,  large  expanse  of  glazed  surface,  or  inclination  of  windows, 
exposes  them  particularly  to  the  sun  during  the  summer. 

5.  Prize  for  an  essay  on  the  improvements  in  fire-engines,  during 
the  last  ten  years. 

6.  Prize  for  an  essay,  showing  the  best  organisation  for  the  fire- 
service  in  industrial  establishments,  an®  the  precautions  needed  to 
avoid  or  lessen  the  risk  of  fire  in  the  workshops  where  dangerous 
trades  are  carried  on. 

7.  For  an  essay  treating  of  the  possible  results  in  the  Haut-Rhin, 
of  working,  by  a society  -par  actions,  those  industries  which,  since 
tbeir  origin  have  been  in  the  hands  of  a society  en  nom  collectif,  and 
of  the  means  of  remedying  the  defects  which  this  new  state  of 
things  might  have  from  some  points  of  view.  {Medal  of  honour.) 

8.  For  any  industrial  undertaking,  society  en  nom  collectif,  or 
society  par  actions,  anonymous  or  en  commandite,  established  since 
1872,  which  shall  have  assured  to  its  workmen  by  its  statutes  a part 
of  its  profits,  to  be  dedicated  to  encouragements  for  economy  and 
providence,  or  to  aid  them  in  any  other  way.  ( Medal  of  honour.) 

9.  For  an  apparatus  to  renew  the  air  quickly  in  the  drying- 
houses  used  to  oxidise  aniline  black.  (I5#  class  medal.) 

PAPER  INDUSTRY. 

1.  For  the  production  and  use  in  France  of  a white  pulp  produced 
by  the  chemical  disintegration  of  wood.  The  prime  cost  of  this 
paper-pulp  should  be  such  that  it  can  be  used  either  alone  or  mixed, 
and  replace  rag-pulp  advantageously,  in  white  writing  paper,  or 
paper  for  printing  of  the  usual  kinds.  {Medal  of  honour  and  4,000 
francs.) 

2.  For  the  best  essay  on  the  bleaching  of  rags.  {Medal  of  honour.) 

3.  For  the  best  essay  on  the  sizing  of  paper.  {\st  class  medal.) 

4.  For  a method  of  neutralising  or  diverting  the  electricity  which 
is  often  injurious  to  the  manufacture  of  paper,  (is#  class  medal.) 

5.  For  a statistical  essay  on  the  condition  of  the  paper  industry  in 
the  principal  states  of  Europe  (France,  England,  Germany,  Italy, 

, Prussia,  Spain,  and  Belgium)  and  in  the  United  States  of  America, 
(Is#  class  medal.) 

COMMITTEE  OF  THE  BEAUX-ARTS. 

1.  For  an  essay  on  the  practical  utility  of  drawing  in  connection 
with  handicrafts,  arts,  and  trades.  {Medal  of  honour.) 

2.  Prize  for  a special  history  of  styles,  forms,  and  colours  which 
have  been  most  successful  in  printed  fabrics,  from  the  beginning  of 
this  industry  in  Mulhouse  up  to  the  present  day. 

3.  Prize  for  a detailed  memorandum  of  the  styles  of  printing  in 
vogue  during  the  seasons  1872-73  and  1873-74,  and  their  employment. 

4.  Prize  for  an  analysis  of  the  best  methods  used  in  teaching 
drawing  at  Paris,  Lyons,  Toulouse,  and  in  the  Schools  of  Art 
founded  in  England  and  Germany  during  late  years.  State  also  the 
best  style  of  teaching  for  pupils  des'igned  for  industrial  engraving, 
who  only  remain  at  school  for  two  or  three  years,  and  study  drawing 
two  hours  daily. 

MISCELLANEOUS  PRIZES. 

1.  For  any  important  improvement  in  an^  branch  of  the  manu- 
facturiitg  or  agricultural  industry  of  the  Haut-Rhin.  {\stor2nd 
class  medal  or  medal  of  honour. ) 

2.  For  the  introduction  of  any  new  industry  into  the  Haut-Rhin, 
and  for  the  best  essays  on  industries  which  can  be  improved  or  be 
introduced  into  the  department.  If  a new  industry  be  in  question, 
it  must  have  been  in  active  work  in  the  department  for  at  least  two 
years.  {Medal  of  honour,  or  1st  or  2nd  class  medal.) 

PRIZES  GIVEN  BY  THE  ASSOCIATION  FOR  GUARDING 
AGAINST  MACHINE  ACCIDENTS. 

1.  A silver  medal  for  the  invention  and  employment  of  a means  of 
preventing  the  numerous  accidents  due  to  the  uj-e  of  circular  saws. 

2.  Silver  medals  for  an  essay  grounded  on  the  arrangements 
already  existing  or  in  use  for  preventing  accidents  to  circular  saws. 
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3,  A silver  medal  for  the  invention  of  an  arrangement  forprevent- 
ing  accidents  caused  by  circular  combs  in  the  machines  forj)re- 
paring  wool  for  spinning. 

4.  A silver  medal  to  the  manager  of  any  establishment  who  sha’l 
have  applied  automatic  cleaning  to  20,000  spindles,  or,  in  establish- 
ments which  only  use  from  10  to  2i),0U0,  to  the  whole  number. 


TECHNICAL  EDUCATION  IN  FRANCE. 

The  following  account  of  the  present  state  of  trade 
education  and  apprenticeship  in  France  is  given  by  a 
correspondent  of  the  Pall  Mall  Gazette.  If  the  view 
taken  by  the  writer  is  correct,  the  state  of  technical 
education  in  France  is,  in  many  respects,  little  better 
than  it  is  in  England 

The  number  of  men  who  try  to  promote  social  reforms 
in  France  by  other  means  than  politics,  and  without 
invoking  Government  aid,  is  not  large,  but  the  few  of 
this  kind  who  have  arisen  from  time  to  time  have 
generally  done  much  good  ; and  it  should  be  an  en- 
couragement to  imitators  that  all  the  really  useful 
French  charities — creches,  convalescent  homes  forwork-- 
men,  mechanics’  loan  societies,  institutions  for  the  deaf, 
dumb,  and  blind,  and  those  admirable  co-operative  re- 
treats, like  the  Hospice  de  St.  Ferine,  where  the  aged  of 
both  sexes  find  a cheerful  home  for  a sum  which  would 
scarcely  suffice  to  keep  them  alive  elsewhere — have  all 
been  born  of  private  enterprise.  The  last  institution 
due  to  the  unassisted  initiative  of  a few  pu' lie-spirited 
individuals  is  that  pf  apprentice  schools,  an  1 these  pro- 
mise to  render  such  valuable  services  to  Fj  .mch  trade 
that  a few  details  concerning  them  may  be  ol  interest. 

Since  the  first  Revolution,  which  abolished  all  trade 
corporations,  the  position  of  French  apprentices  has  been 
very  unsatisfactory.  The  old  guilds,  with  their  anti- 
quated rules,  and  their  rage  for  public  banqueting, 
were  not  perhaps,  progressive  bodies  ; but  in  their  own 
rough  way  they  kept  an  eye  on  apprentices,  reproved 
and  even  punished  the  masters  who  were  remiss  in  in- 
structing them,  and  maintained  among  the  apprentices 
themselves  a wholesome  emulation  by  means  of  frequent 
examinations,  badges,  and  money  prizes.  There  were, 
in  fact,  trade  degrees  like  those  in  a university ; and 
an  apprentice,  however  rich  he  might  be,  could  only  be- 
come a master  and  set  up  shop  after  having  obtained 
three  certificates  of  proficiency.  The  first  was  bestowed 
after  two  years  of  apprenticeship ; the  second,  with  a 
coloured  badge,  at  the  end  of  the  fifth  year ; and  the 
third,  with  a silver  badge,  when  the  apprenticeship 
was  concluded — in  a brilliant  manner.  Those  who  de- 
clined submitting  to  these  formalities  might,  indeed, 
establish  themselves  in  country  districts,  or  on  the 
outskirts  of  large  cities,  but  they  were  not  admitted 
to  the  guilds ; they  enjoyed  none  of  the  privileges 
or  protection  extended  by  the  State  to  those  who 
plied  their  trades  in  the  usual  way,  and  their  general 
situation  was  precarious  and  undignified.  As  a result 
of  this  system  French  mechanics  were  renowned  the 
whole  world  over.  If  they  went  abroad,  every  country 
was  ready  to  welcome  them  ; and  when  it  happened 
that  they  emigrated  in  large  numbers,  as  after  the 
Revocation  of  the  Edict  of  Nantes,  they  soon  founded 
prosperous  communities,  like  that  of  the  weavers  in 
Spitalfields  and  of  the  watchmakers  in  Geneva. 
The  Revolution  should  have  confined  itself  to  reforming 
the  corporations  by  obliging  them  to  be  less  arbitrary 
and  exclusive.  The  sweeping  away  of  all  the  guild 
rules  in  the  name  of  freedom  was  a popular  measure  in 
that  it  multiplied  enormously  the  number  of  master 
tradesmen,  and  brought  into  the  cities  thousands  of 
peasants  who  under  the  old  state  of  things  would  not 
have  been  able  to  earn  a living  there ; but  as  an  imme- 
diate consequence  the  reputation  of  French  handicraft 
was  lowered,  and  trades  of  which  France  had  possessed 
almost  a monopoly — the  glove,  feather-d}ming,  and 


fancy  furniture  trades  amongst  others — became  accli- 
matised in  foreign  countries.  To  remedy  this  evil,  which 
was  beginning  to  tell  disastrously  on  the  exports,  Napo- 
leon I.  allowed  the  guilds  partially  to  reconstitute  them- 
selves under  the  name  of  associations  ; but,  owing  to 
repeated  wars,  which  drafted  all  able-bodied  men  into 
the  army  and  rendered  apprenticeships  useless,  these 
societies  had  no  fair  chance  of  acting  till  the  Restoration, 
when  they  blossomed  out  with  some  force  as  political 
agencies,  and  were  suppressed  as  a nuisance.  Since  then 
trade  syndicates  have  been  formed,  and  also  trade 
unions  ; but  the  object  of  these  has  been  only  to  further 
the  pecuniary  interests  of  men  or  masters.  The  task  of 
developing  the  artistic  or  scientific  excellence  of  trades 
has  been  left  to  chance  or  to  a few  technical  schools  for 
adults,  which,  after  perfecting  workmen  at  a great  cost, 
mostly  had  the  satisfaction  of  seeing  them  depart  to 
America  or  England,  where  the  best  wages  were  to  be 
had. 

Apprentices  meanwhile  have  had  no  one  to  look  after 
them.  A French  mechanic’s  son  is  generally  bound 
apprentice  at  haphazard,  his  special  aptitudes  for  the 
trade  he  is  to  exercise  being  in  no  manner  consulted. 
Either  his  father  has  been  brought  up  to  the  trade  in 
question  before  him,  or  if  the  boy  be  one  of  a numerous 
family,  the  sole  point  considered  has  been  which  trade 
called  for  the  smallest  premium.  Now  in  the  guild 
times  premiums  never  varied,  and  care  was  taken  that 
every  tradesman  who  accepted  apprentices  should  be 
thoroughly  qualified  to  teach  them.  Nowadays,  no 
qualification  being  needed,  it  is  naturally  the  most  inca- 
pable tradesmen  who  are  keenest  in  trying  to  secure 
apprentices  by  low  premiums.  They  take  in  a boy  as 
pupil  and  treat  him  as  a servant,  send  him  out  to  carry 
parcels,  make  him  sweep  the  shop,  wash  up  plates  and 
dishes,  and  let  him  pick  up  many  more  bad  habits  than 
good  lessons.  On  the  other  hand,  if  a master  does  his 
duty  conscientiously,  he  risks  seeing  bis  apprentice  bolt 
as  soon  as  the  latter  can  earn  paid  employment ; and  as 
the  law  of  1850  relating  to  indentures  gives  a master  no 
assistance  in  recovering  an  absconding  apprentice  ex- 
cept with  the  parents’  consent,  the  parents  are  often  the 
first  to  advise  their  sons  to  break  away,  especially  if  the 
sons  bring  any  of  their  earnings  home.  The  system  is 
thus  bad  at  the  core ; for,  setting  aside  the  cases 
where  an  apprentice  serves  his  time  fairly  under 
a good  master  and  becomes  a first-rate  workman 
by  the  age  of  twenty,  most  boys  either  grow  up  to 
be  lazy  and  ill-conditioned  young  vagabonds,  only  fit  for 
soldiering  or  street  rioting,  or  go  out  into  the  world  as 
half-trained  mechanics,  artisans  of  camelote,  or  shodd3', 
and  bring  the  national  workmanship  into  disrepute.  On 
this  last  point  the  experience  of  recent  years  is  but  too 
eloquent — for  nine-tenths  of  the  journej'men  tailors, 
shoemakers,  upholsterers,  carriage-makers,  and  watch- 
makers in  Paris  are  Germans,  Belgians,  and  Swiss.  Yet 
there  is  no  natural  reason  why  this  should  be  so.  The 
Frenchmen  of  the  last  century  made  better  coats  and 
boots  than  the  rest  of  the  world,  and  their  descendants 
might  continue  to  do  so  still,  were  apprenticeships 
properly  conducted.  If  twenty  or  thirty  thousand 
Parisians  famish  in  chronic  misery  in  the  slums  of 
Montmartre  and  Belleville,  while  as  manj’-  Germans 
earn  their  bread  comfortably  in  the  better  quarters  of 
the  town,  it  is  not  that  French  masters  are  un patriotically 
anxious  to  employ  German  labour.  The  Germans  are 
better  taught,  that  is  all.  They  beat  the  French  in  war 
by  education,  and  they  are  defeating  them  in  peace  by 
the  self-same  weapon. 

Apprentice  schools,  of  which  two  are  being  founded, 
one  at  Havre  and  the  other  at  La  Vilette,  in  Paris, 
purpose  to  cope  with  this  state  of  things  by  giving  boys 
a trade  education  at  a cost  but  little  higher  than  that  of 
the  primary  education  in  communal  schools.  The  special 
aptitudes  of  boys  will  be  taken  to  account,  and  the 
mechanics  set  to  teach  them  will  be  the  best  that  can  be 
procured  ; the  boj's  will  also  be  admitted  very  jmung. 
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so  that  their  training  may  begin  two  or  three  years 
earlier  than  a usual  apprenticeship.  Originally,  the 
committee  of  gentlemen  who  started  this  scheme  in- 
tended to  manage  the  schools  privately  hy  the  aid  of 
voluntary  contributions  ; hut  the  Havre  and  Paris  town 
councils  having  taken  the  whole  plan  under  their 
patronage,  and  voted  funds  for  the  support  of  the  schools, 
it  is  probable  that  the  first  scheme  will  be  much  ex- 
tended, and  that  a special  school  will  eventually  be  set 
apart  for  each  sort  of  handicraft,  hleantime,  the 
National  Assembly  will  he  appealed  to  that  the  ap- 
prentice laws  of  1850  may  be  rendered  more  stringent, 
and  that  it  may  provide  inspectors  to  see  that  apprentices 
are  better  attended  to  by  their  masters.  If  these  reforms 
succeed — as  one  must  certainly  hope  they  will — in 
rendering  the  working  classes  of  France  more  industrious 
and  contented  than  they  at  present  are,  a greater  step 
will  have  been  made  towards  regeneration  and  revanche 
than  any  of  the  distracting  projects  of  restoration  or 
consolidation  at  present  under  discussion  can  ever  com- 
pass. 


THE  ORIENTAL  CONGRESS  IN  PARIS. 

The  first  session  of  this  new  institution  in  Paris  has 
terminated,  after  twenty-one  meetings. 

A full  report  of  the  proceedings,  and  papers  read,  will 
be  drawn  up  and  printed  for  circulation  amongst  the 
members  of  the  Congress,  but  this  operation  will  require 
considerable  time,  and,  moreover,  the  report  will  pro- 
bably not  be  published. 

In  the  first  place,  it  may  he  mentioned  that  the 
second  session  of  the  Congress  is  fixed  to  take  place  in 
London. 

The  address  of  his  Excellency,  Same-Sima,  the 
Japanese  Envoy  in  France,  naturally  created  great  in- 
terest, especially  as  he  spoke  in  excellent  French.  He 
expressed  the  gre.at  sympathy  which  his  Government 
felt  in  an  undertaking  which,  amongst  other  important 
results,  would,  it  was  hoped,  load  to  the  formation  of 
a European  linguistic  alphabet,  applicable  to  the  publi- 
cation of  Japanese  works. 

The  following  are  extracts  from  the  Minister’s 
speech : — 

“ Your  presence  here  to-da)',  gentlemen,  is  the  first 
public  illustration  in  Europe  of  the  entrance  of  Japan 
into  a communitj'  of  object  and  views  for  the  future, 
with  the  Western  nations.  We  have  already  established 
political  and  commercial  relations,  but  this  is  the  first 
creation  of  an  intellectual  connection,  and  I doubt  not 
that  education  will  some  day  attain  in  Japan  a power 
which  will  enable  us  to  establish  with  you,  in  our  turn, 
those  social  relations  which  alone  really  unite  nations, 
because  they  alone  dispel  ignorance  and  prejudice. 

“ I beg  leave  to  draw  your  attention  to  a question 
which  may  have  a very  useful  bearing:  Japanese 

writing  has,  in  practice,  ceased  to  be  purely  alpha- 
betical— it  has  become  to  a considerable  extent  ideo- 
graphic. In  this  mixed  form  it  answered  our  purposes 
until  we  came  into  communication  with  foreign  nations, 
but  now  that  we  begin  to  employ  European  ideas  and 
words,  we  find  that  it  is  almost  impossible  for  us  to 
write  them.  It  is  therefore  absolutely  necessary  that 
we  should  reform  our  system  of  writing.  We  are 
already  engaged  in  the  study  of  this  important  subject, 
and  I take  upon  myself  to  point  out  these  facts,  in  the 
hope  that  you  will  aid  us  with  the  light  of  your  intel- 
lects. 

“ We  are  laying  here  the  foundations  of  a mutual 
association  for  the  benefit  of  all ; hut  you  will  not,  I am 
sure,  accuse  me  of  national  egotism  when  I declare 
franldy  that  I hope  my  country  will  profit  more  than 
Europe  by  your  labours,  for  we  have  more  need  of  your 
assistance  than  ymu  have  of  ours.” 

In  reply  to  this  appeal  it  was  announced  a few  days 
later,  at  a meeting  of  the  Congress,  that  what  the 


Ambassador  desired  had  been  accomplished  in  a most 
satisfactory  manner,  and  the  President,  Admiral  Roze, 
announced  that  the  task  of  transcribing  Japanese  texts 
in  European  letters  had  been  accomplished. 

It  is  almost  unnecessary  to  state  that  the  formation  of 
an  alphabet  of  Roman  characters,  and  an  orthography, 
raised  many  difficult  problems ; the  alphabet  alone 
presented  great  difficulties,  for  nearly  the  whole  of  the 
immense  Chinese  vocabulary  has  gradually  been  intro- 
duced into  the  Japanese  language.  The  Japanese 
declensions  also  presented  great  difficulties,  as  they  form 
at  the  present  time  six  or  seven  cases,  while,  according  to 
a critical  examination  of  the  different  grammatical 
categories  of  the  Nippon  idiom,  they  really  should  only 
form  two. 

The  new  alphabet  was  formed  in  the  bosom  of  the 
Congress  itself,  by  the  representatives  of  France,  Eng- 
land, Italy,  Switzerland,  Pi'ussia,  and  Holland,  and  has 
received  the  sanction  of  most  of  the  known  Japanese  in 
Europe,  and  Dr.  Richard  Lepsuis,  of  Berlin,  assured  the 
Congress  that  he  should  be  pleased  to  adopt  it  in  his 
universal  linguistic  alphabet. 

Several  Japanese  savants  assisted  in  the  drawing  up 
of  this  alphabet,  one  of  the  greatest  inducements  being 
that  with  the  innumerable  signs  at  present  in  use  in 
Japan  it  is  almost  impossible,  to  establish  good  news- 
papers, for  which  the  Japanese  have  a great  desire  ; with 
a well-conducted  press  they  hope  to  b»  able  to  contend 
at  once  with  the  corruption  and  faults  of  the  local 
governments  and  the  ignorant  prejudices  of  the  people — 
and,  we  may  add,  of  the  old  Damios.  A curious  story 
is  told  respecting  the  editor  of  a Jeddo  journal  lately 
suppressed,  after  repeated  warnings,  who,  instead  of 
being  imprisoned  and  heavily  fined,  as  he  would 
have  been  a short  time  since,  was  appointed  by 
the  minister  to  a post  of  great  importance  in  the 
government. 

Amongst  the  subjects  treated  by  the  Congress  was 
that  of  the  political,  social,  and  industrial  organisation 
of  Japan,  introduced  by  M.  Ed.  Mudar  de  Montjan,  who 
had  resided  for  a long  time  in  the  country,  and  that  of 
the  religion  and  morality  of  the  people,  the  latter  rela- 
tive to  the  curious  fact  that  the  Japanese  seems  to  reject 
on  principle  the  notions  of  modesty  accepted  hy  other 
nations.  The  majority  of  the  speakers  maintained  that 
the  Japanese  were  remarkable  for  high  morality,  and 
the  president.  Admiral  Roze,  declared,  after  long  sojourn 
in  the  country,  that  the  “Japanese  woman  was  in  all 
respects  an  Eve  before  the  fall.” 

IM.  De  Rosny,  the  originator  of  the  Congress,  described 
the  religious  changes  which  are  going  on  in  Japan, 
describing  the  characteristics  of  the  new  form  as  Neo- 
Buddhism  ; while  a Japanese  savant,  M.  Imumurer,  who 
spoke  French  fiuentljq  followed  in  the  same  subject,  and 
lamented  the  unfortunate  influence  of  the  doctrines  of 
Confucius.  Finally,  it  was  announced  that  a religious 
congress,  on  a basis  of  eclecticism,  was  to  be  held  at 
Yeddo  shortly. 

The  vexed  question  of  the  ethnography  of  the  Japanese 
naturally  occupied  much  of  the  time  and  attention  of 
the  congress,  but  the  discussions  were  far  too  long  and 
too  involved  to  be  capable  of  analysis  in  this  place  ; one 
of  the  most  remarkable  assertions,  however,  may  be 
mentioned; — M.  De  Bosnj',  professor  of  Japanese  in  the 
College  of  France,  stated  that  the  system  of  cuneiform 
writing  was  identically  the  same  as  that  of  the  Japanese, 
and  that  the  language  of  the  latter  people  presents  the 
greatest  similarity  in  the  orthography,  and  grammar,  not 
only  with  the  Manchou,  Mongul,  and  Thibet  idioms, 
but  also  with  the  Turkish,  Magyar,  and  Finnish 
languages. 

The  subject  of  silkworm  rearing  and  breeding  was  of 
course  not  forgotten,  and  M.  Guerin  Meneville  gave  the 
result  of  his  long  studies  of  the  true  silkworms  of  Japan, 
as  well  as  of  the  Yama-ma'i  and  other  silk-yielding 
insects. 

Mr.  Robert  Douglas,  of  the  British  Museum,  intro- 
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duced  the  interesting  subject  of  the  ancient  history  of 
China,  and  succeeded  in  obtaining  the  promises  of  many 
of  the  Oriental  scholars  present  to  assist  in  a transla- 
tion of  the  official  annals  of  the  dynasty  of  the  Han. 

M.  Ducaurier,  of  the  Institute,  communicated  the 
results  of  his  long  researches  on  the  origin  of  the  oceanic 
races,  from  Madagascar  to  Easter  Island,  in  Eastern 
Polynesia,  and  from  Formosa  and  Hawaii  to  the  southern 
limits  of  New  Zealand  ; and  a Dutch  savmt,  the  Abbe 
Langennof,  recounted  the  ethnographical  results  of  his 
journeys  in  a central  district  of  the  island  of  Borneo, 
where,  as  yet,  the  Abbe  is  said  to  have  been  the  first  ex- 
plorer. 

M.  Chalvet  de  Eochemonteix  read  to  the  Congress  an 
account  of  his  researches  into  the  relationship  of  the 
ancient  Egyptians  and  the  Berberes,  and  the  affinity  of 
their  idioms.  Other  and  very  important  communica- 
tions related  to  the  ideas  entertained  by  the  ancients  of 
the  immortality  of  the  soul ; the  necessity  for  a new 
translation  of  the  Scriptures  ; the  history  of  the  litera- 
ture of  Syria ; the  epoch  of  Zoroaster ; the  date  of  the 
Zend-Avesta ; the  origin  and  peculiarities  of  the  fire- 
worshipers. 

A long  discussion  occurred  on  the  origin  and  literature 
of  the  ancient  people  of  India,  and  especially  of  the 
French  possessions  there. 

The  last  sitting  of  the  Congress  was  devoted  to  Neo- 
Greek  and  Arminian  literature. 

Taking  all  the  difficulties  into  account,  the  first 
Oriental  Congress  has  achieved  great  success,  and  if, 
with  the  exception  of  the  formation  of  a series  of  Eoman 
characters  for  the  writing  of  Japanese,  no  very  practical 
result  has  been  effected,  a large  number  of  important 
subjects  has  been  broached,  and  in  the  spirit  of  the 
Japanese  it  may  be  said  that  the  public  intellectual 
intercourse  of  the  far  East  with  the  West  has  been 
inaugurated. 

HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  850J. 

At  present  there  is  hut  one  silkworm  that  is  worth  a 
colonist’s  attention,  viz.,  the  homhyx  mori,  or  mulberry 
I silkworm  of  Europe  and  China.  The  many  other 

|l  description  of  oak-feeders,  ailanthus,  perni,  cynthia,  .and 

' even  the  beautiful  yama  raai,  may  be  dismissed  as  a de- 
!l  lusion  and  a snare,  to  colonists. 

1 The  most  useful  of  all  is  the  yama  mai,*  and  from  tiiis 
■|  can  doubtless  be  obtained  one  of  the  most  valuable  silks 
il  known.  Let  ns,  therefore,  consider  why  this  is  not 
i;  worth  a colonist’s  attention. 

The  Japanese  reel  this  cocoon,  and  work  it  into 
beautiful  fabrics  ; but  thej’’  are  the  only  people  that  do 
so,  and  consequently  the  only  market  for  the  cocoons 
would  at  present  he  in  Japan.  A consignment  of  these 
cocoons  to  Japan  would  not  only  result  in  the  loss  of 
I the  cost  of  production,  hut  would  most  probably  entail 
1 a claim  for  a balance  on  the  account  sales,  the  proceeds 

I not  being  sufficient  to  pay  freight,  insurance,  and 

! charges.  If,  then,  this  would  be  the  result  of  the 

’ yama  mai,  what  would  follow  from  the  inferior  dc- 

! scriptions  ? 

;i  It  is  not  sufficient  that  the  castor-oil  plant  grows  in 
i many  of  our  colonies  wherever  the  soil  is  ploughed, 

; without  being  sown — that  the  Ailanthus  glandalosa  may 
thrive  luxuriantly  with  little  or  no  care.  Until  there  is 
a market  in  Europe  for  these  tussah  cocoons,  which  at 
present  there  is  not,  colonists  can  employ  their  time 
better  than  in  rearing  them. 

i;  The  only  market  at  present  for  tussah  cocoons  is  in 
:i  India,  where  the  natives,  with  the  most  perfect  indif- 

ference  to  the  value  of  time,  slowly  “reel”  them  upon 

i ‘ A fine  specimen  of  this  silk  is  cxhibiteil  this  year  at  tlio  Inter- 
I nati  nal  Exhibition,  and  takes  the  higliest  class  among  Japans. 


their  knees,  feet,  or  small  bamboos.  It  is  true  that  in 
W estern  China  we  find  garments  made  of  a wild  silk, 
produced  by  a species  of  oak  feeder,  hut  this  does  not  help 
the  colonist,  whose  object  must  be  to  produce  that 
which  is  convertible  into  more  money  than  it  has  cost 
him  to  produce,  and  the  only  description  of  silkworm 
which  has  any  chance  of  doing  this  is  the  bombyx  mori. 

M.  Guerin  Meneville  may  be  able  to  demonstrate  the 
feasibility  of  rearing  certain  oak-feeders  on  the  Conti- 
nent, and  Lady  Dorothy  Neville  has  exhibited  silk  made 
from  the  cocoons  of  the  ailanthus  in  England,  but 
neither  her  ladyship  nor  M.  Meneville  has  ever  demon- 
strated how  a commercial  success  was  to  he  obtained  from 
rearing  the  ailanthus  worm. 

Interesting  and  prais worthy  in  the  highest  degree  a^ 
these  attempts  and  experiments  have  been,  they  tend  hut 
to  prove  beyond  all  doubt  that  the  same  labour  and 
capital  expended  upon  the  mulberry  and  bombyx  mori 
would  produce  an  infinitely  greater  monetary  result;  and 
colonists  must  remember  that  this  is  the  final  test  to 
which  all  their  results  must  come ; and  whether  they  rear 
sheep,  plant  sugar  or  coffee,  or  “ educate”  silkworms, 
the  operation  must  he  a commercial  success  as  well  as  an 
experimental  one,  to  be  continued.  Attention  is  drawn 
here  strongly  to  the  commercial  view,  because,  should  at- 
tempts be  made,  and  prove  to  be  labour  lost,  so  far  as 
the  culture  paying  the  colonist,  it  would  then  be  more 
than  ever  difficult  to  get  persons  to  try  again,  however 
convincing  the  arguments  might  be  that  a different 
culture  would  succeed  better. 

As  assisting  materially  in  giving  hints  to  colonists, 
subjoined  are  extracts  from  a “ Eeport  on  Silk  Culture  in 
the  State  of  California,”  by  Mr.  William  Baldwin. 

To  the  efforts  of  the  late  Mr.  Prevost,  a Frenchman, 
residing  on  the  Guadaloupe  Eiver,  near  San  Jose,  in  this 
State,  California  is  mainly,  if  not  entirely,  indebted  for 
the  introduction  of  this  great  industry.  He  was  its 
earliest  pioneer,  and  a perfect  enthusiast  in  its  cause,  not 
sparing  himself,  his  time,  or  his  money,  in  promoting  its 
advancement. 

Mr.  Prevost’s  attention  was  first  attracted  to  the 
subject  bjr  observing  how  peculiarly  favourable  the 
climate  was  for  the  prosecution  of  this  industry  ; the 
freedom  from  rain,  thunder,  and  lightning  during  a great 
part  of  the  year,  more  partictilarly  during  the  months  of 
May,  June,  and  July,  when  the  worms  are  being  fed, 
and  the  absence  of  electrical  disturbances  in  the  atmos- 
phere— a matter  of  paramount  importance. 

In  1854  he  procured  some  mulberry  seed  from  France, 
that  grew  up  with  a rapidity  and  luxuriance  truly 
surprising.  He  then  had  some  eggs  imported  from 
China,  and  some  also  from  France.  They  all  arrived 
in  the  spring  of  1860.  The  Chinese  were  not  very  good, 
hut  the  lot  from  France  hatched  out  finely.  They  pro- 
duced superior  cocoons,  the  samples  of  which  for- 
warded to  France  were  pronounced  to  ho  of  first-rate 
quality.  From  1860,  however,  until  1866,  very  little 
interest  was  taken  in  the  new  industry.  But  in  this 
year,  through  the  efforts  of  Mr.  Prevost,  the  attention 
of  the  Stato  Legislature  was  directed  to  the  subject, 
and  its  action  has  been  the  means  of  giving  an 
impetus  to  the  pursuit,  and  of  placing  it  in  its  present 
position. 

The  policy  of  the  United  States  generally,  .and  of 
California  in  particular,  has  been  to  foster  by  aid, 
monetary  and  otherwise,  her  native  industrj'^  of  every 
description.  Acting  in  this  spirit,  and  considering  the 
importance  of  the  suliject,  the  Legislature  in  1866  passed 
a Bill  entitled  “ An  Act  for  the  Encouragement  of  Silk 
Culture  in  California.”  In  the  Act  it  is  provided  that 
“ there  shall  be  paid  the  following  sums  for  each  of  the 
articles  herein  enumerated,  grown  within  the  State  of 
California,  for  the  term  of  four  years  from  the  passage  of 
this  law ; — 

“ First — For  each  ])lantation  of  five  thousand  mulberry 
trees  of  the  age  of  two  years, — two  hundred  and  fifty 
doll  irs. 
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“ Second — For  the  production  of  each  one  thousand 
silk  cocoons, — three  hundred  dollars.” 

The  assistance  thus  offered  by  the  State  proved  highly 
advantageous  in  promoting  the  development  of  the  young 
industry.  Public  attention  was  directed  to  it.  The 
State  Agricultural  Society  lent  its  powerful  aid  ; many 
persons  were  induced  to  enter  into  it;  and  thenceforward 
the  culture  of  silk  in  California  progressed  steadily,  if 
not  rapidly,  and  its  permanency  became  secured. 
Thousands  of  trees  were  planted  in  1866,  and  the 
numbers  were  still  further  increased  by  cuttings  in  1867, 
in  which  year  there  were  400  lbs.  of  seed  imported  from 
France  as  well.  In  the  year  just  ended,  it  is  calculated 
there  were  upwards  of  four  millions  of  mulberry  trees  in 
the  State.  The  industry,  however,  was  by  no  means 
successful  throughout  the  State  during  the  year  1869. 
Then,  for  the  first  time,  the  production  of  the  worm 
ended  in  partial  failure,  in  many  localities. 

That  this  unhealthiness  of  the  worms  of  1869  was  local, 
the  result  of  circumstances  easily  explainable,  I have 
little  doubt.  I have  looked  carefully  into  the  matter, 
and  think  the  disease  may  be  explained  in  the  follow- 
ing way  : — The  season  of  1869  was  a most  unfavourable 
one.  Again,  artificial  processes  injurious  to  the  worms 
had  been  adopted,  with  the  view  of  checking  their 
early  hatching.  The  spring  was  cold,  and  the  growth 
retarded  beyond  the  usual  time  ; and  not  only  was  the 
vegetation  backward,  hut  the  leaves  of  the  trees  were 
found  to  contain  a large  quantity  of  watery  fluid.  Now, 
one  of  the  great  characteristics  of  Californian  vegetation 
is  the  absence  of  such  moisture,  and  it  is  this  fact, 
amongst  others,  that  makes  the  State  so  admirably 
adapted  to  the  pursuit  of  silk  culture;  for  the  more  gluten 
and  the  less  acid  contained  in  the  mulberry  leaves,  the 
stronger  and  healthier  are  the  silkworms.  There  was 
yet  another  reason.  The  coldness  of  the  latter  portion 
of  the  spring  had  been  preceded  by  some  hot,  sultry 
weather,  and  it  was  found  that  many  of  the  eggs  had 
begun  to  be  hatched  before  the  supply  of  food  was  ready. 
To  prevent  this,  the  eggs,  in  many  cases,  were  placed  in 
ice  boxes,*  and  where  this  was  done  the  failure  was 
al  nost  universal.  Everybody  knows  that  in  the 
culture  of  silk  the  health  of  the  eggs  is  a matter 
of  the  first  importance.  They  must  be  healthy 
eggs,  the  produce,  that  is  to  say,  of  healthy  worms ; but 
they  must  also  he  preserved  in  a healthy  condition.  For 
nine  or  ten  months  of  the  year,  therefore,  the  eggs  of 
the  animal  are  kept  in  some  dry,  cool  place, — generally 
in  a cellar  free  from  damp.  But  the  mistake  made  last 
year,  to  which  in  a great  measure  may  be  attributed  the 
severe  loss  amongst  the  silkworms  of  the  season,  was  the 
placing  the  eggs  in  refrigerators,  after  the  hatching  had 
once  commenced.  The  experience  gained  by  the  silk- 
growers  was,  however,  dearly  bought.  With  a little 
caution  and  some  consideration  they  might  have  known 
that,  once  the  embryo  was  formed  in  the  eggs,  the  ex- 
posure of  these  afterwards  to  a very  low  degree  of 
temperature  was  certain  either  to  impair  the  strength 
or  destroy  the  life  of  the  young  worms.  It  is  needless, 
perhaps,  to  pursue  the  inquiry  further.  I have,  I 
think,  said  sufficient  to  show  that  the  disease  was 
local — the  result  of  exceptional  causes.  I may,  however, 
add,  as  confirming  this  view,  that  I have  just  returned 
from  a visit  I paid  to  the  largest  silk  cultivation  in  this 
State,  where  I saw  upwards  of  three  millions  of  silk- 
worms in  their  several  stages, — from  that  of  hatching  to 
the  spinning  of  cocoons — and  all  were  healthy,  vigorous, 
and  free  from  disease  of  any  kind. 

The  climate  and  soil  are,  of  course,  deserving  of  our 
first  and  greatest  consideration.  If  the  climate  is  un- 
favourable and  the  soil  unsuitable,  to  attempt  the  culture 
of  silk  would  he  mere  folly,  and  end  in  a complete 
failure.  As  a general  rule,  it  ma,y  be  laid  down  that 
the  drier  the  climate  the  better.f  The  less  rain  there  is, 

* A fatal  error  — gcrminatinn  liad  already  commenced. 

t Not  necessarily  so  ; the  silk  districts  of  the  nfcrth  of  China  are 
certainly  not  very  dry,  but  the  drainage  is  good,  which  is  of  more 
importance.  — Ei). 


in  moderation  of  course,  the  healthier  will  the  leaves  of 
the  mulberry  be — the  more  gluten  and  sustenance  will 
they  give  the  worms.  The  mulberry,  when  subjected  to 
excessive  rain  or  moisture,  secretes  in  its  leaves  a sort  of 
watery  poisonous  fluid,  and  this  affects  the  worms  with  a 
kind  of  diarrhoea,  which  is  most  fatal  to  them.  But 
wherever  the  mulberry  thrives,  the  worms  thrive  also. 
The  mulberry  thrives  wherever  vines  grow  well;  in- 
deed it  has  been  found  that  the  cultivation  of  the  former 
is  pretty  well  limited  by  that  of  the  latter.  Both  grow 
well  where  the  average  temperature  does  not  fall  below 
49''.  Perhaps  the  best  temperature  for  the  worms 
during  the  periods  of  hatching,  feeding,  and  spinning,  is 
from  65'’  to  75°.*  When  the  thermometer  falls  to  60° 
they  then  refuse  all  food.  But  let  it  be  understood  that 
in  these  latter  remarks  I refer  to  two,  or  at  most,  three 
months  of  the  year,  the  remaining  nine  or  ten  being  com- 
paratively unimportant.  For  instance,  in  Canton  I find 
the  winter  averages  about  44°,  and  the  summer  80° ; 
again  in  Milan  the  winter  is  only  36°,  and  the  summer  72°. 
But  the  great  desideratum  is  the  absence  of  electricity. 
From  the  time  of  hatching  to  the  third  age,  thunder  or 
lightning  proves  very  injurious  ; hut  in  the  last  stage, 
when  the  worm  is  about  to  spin  the  cocoon,  electricity 
in  any  quantity  proves  fatal. 

In  California,  as  elsewhere  indeed,  a stiff  clay  or  a 
gravelly  soil  is  not  well  adapted  to  the  growth  of  the 
mulberry  tree,  the  best  soil  being  a rich,  loose,  dry  loam. 
The  rich  low  bottom  lands,  too,  have  been 

found  favourable  to  its  growth ; but  I think,  ^ in  a 
climate  like  New  Zealand’s,  where  the  moisture 
is  greater  than  in  this  country,  the  drier  hilly 
lands  would  answer  better  for  planting  ; and  from  the 
experience  I have  acquired  since  my  visit  to  California, 
I am  quite  satisfied  there  are  many  provinces  in^  New 
Zealand  where  the  culture  of  the  silk  can  be  carried  on 
successfully  and  profitably.  As  a rule,  any  soil  where 
fruit  trees  thrive  well  answers  also  for  the  mulberry;  but 
the  successful  culture  of  the  peach  is  the  surest  test. 
The  peach  is  very  sensitive,  its  foliage  being  very  subject 
to  atmospheric  influences ; and  its  healthiness  and  pro- 
duction of  fine-flavoured  fruit  seem  to  indicate  the  soil 
and  temperature  where  the  mulberry  flourishes  and  the 
silkworm  thrives. 

The  different  varieties  of  mulberry  trees  are  very 
numerous,  but  in  the  State  of  California  three  kinds  only 
are  used  in  the  culture  of  silk. 

The  varieties  refered  to  are,  the  Morus  multieauKs,  the 
Morns  alba,  and  the  Morus  moretti. 

The  Morus  multicaiilis,  or  Chinese  mul’oerry,  is  a very 
rapid-growing  tree,  producing  a great  quantity  of  large, 
soft,  tender  leaves,  which  have  hitherto  been  most  com- 
monly used  here  for  feeding  the  worms  until  the  third 
age ; but,  as  I shall  hereafter  explain,  experiments  made 
by  the  manager  of  the  plantation  I have  recently  visited 
seem  to  show  that  even  for  this  purpose  it  is  inferior  to 
the  other  two  varieties.  It  produces,  however,  a larger 
quantity  of  leaves  than  either  the  Morus  alba  or  the 
Morus  moretti,  and  it  possesses  this  advantage  also,  that 
it  grows  readily  from  cuttings  ; but  its  leaves  absorb 
water  more  readily,  and  for  this  reason  it  is  less  adapted 
for  moist  climates.  _ . . 

The  Morus  alba,  or  white  mulberry,  is  the  tree  princi- 
pally used  in  European  countries  and  India,  where,  it  is 
said,  the  worms  fed  upon  its  leaves  produce  the  best 
quality  of  silk.  The  experience  of  California,  however, 
goes  to  prove  that  the  third  variety,  the  Morus  moretti, 
is  better  adapted  to  its  climate  and  soil,  growing,  as  it 
does,  stronger  and  hardier,  and  producing  larger  leaves 
and  with  more  sustenance  than  the  Morus  alba.  But  the 
habits  and  appearance  of  the  alba  and  moretti  are  some- 
what similar,  the  former  bearing  white  and  the  latter 
purple  berries,  however.  In  most  of  the  large  mulberry 
cultivations  I have  seen  in  the  state,  all  three  varieties 


* M.  Roland  says  a lower  temperature.  (See  paper  read  at  the 
Society  of  Arts,  23rd  April,  1873.) 
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are  planted  in  about  equal  numbers,  tbo  trees  making 
very  rapid  growth,  some  of  the  cuttings  of  the  multi- 
caulis  being  eight  or  ten  feet  high  within  the  twelve 
months.  It  is  said  that  three  years’  growth  of  the  trees 
in  California  is  as  much  as  five  years’  in  European 
countries. 

{To  be  continued.) 


ENGLAND  AND  CENTRAL  ASIA.— THE 
KASHGAR  MISSION. 

The  Baily  News  of  Saturday  last  published  an  ex- 
tract from  a private  letter  written  by  Mr.  Ashton 
Wentworth  Dilke,  who  has  been  for  twenty  months 
travelling  in  Russia  and  Central  Asia,  which  shows  the 
dangers  which  menace  the  Atalik  Gazee  from  the  side 
of  Russia,  and  the  possibility  of  serious  misunderstand- 
ing between  England  and  Russia  if  we  should  undertake 
the  defence  of  Yakoob’s  neutrality.  The  Baily  News 
further  remarks  that  Mr.  Dilke,  who  is  living  with 
Russian  officers,  writes  evidently  with  a strong  bias  in 
favour  of  the  Russian  view  of  the  conduct  of  the  Atalik 
Gazee.  Mr.  Dilke’s  letter  is  dated  from  longitude  81 
E.,  and  latitude  42.30  N.  He  was,  in  other  words, 
in  the  Thian-Shan  Mountains,  one  hundred  miles 
east  of  Lake  Issyk-kul,  and  one  hundred  miles  north- 
east of  Aksou,  the  place  where  the  Atalik  Gazee  was 
living,  which  is  two  hundred  and  fifty  miles  north-east 
of  Kashgar  and  Yarkand. 

MUSART,  Ahgcst  11. 

Some  150  miles  south  of  Kouldja,  in  the  Thian-Shan 
Mountains,  lies  the  port  of  Musart,  formerly  on  the  Rus- 
sian and  Chinese  frontier  and  the  head  of  the  pass  to 
Aksou,  in  the  territory  of  Cashgar,  where  Yakoob  Beg 
is  now  living,  a pass  now  almost  entirely  superseded  by 
the  Nayrn  Pass,  on  account  of  its  great  difficulty.  How- 
ever, last  year,  when  all  the  preparations  had  been  made 
for  taking  Cashgar,  the  Kouldja  force  of  1,500  men 
would  have  marched  over  this  pass  to  Askou.  At  the 
same  time,  the  force  on  the  Naryn  or  Upper  Syr- 
Daria,  generally  a small  one,  but  then  reinforced  by  the 
10th  battalion,  sent  from  Vernoe,  under  pretence  of  road 
and  bridge  making,  and  by  the  1,500  men  stationed  at 
Karakol,  on  lake  Issyk-kul,  were  to  have  fallen  on 
Cashgar  itself,  which  can  be  reached  in  four  days’  march 
from  the  Naryn,  and  which,  of  course,  could  have 
offered  no  valid  resistance  to  so  unexpected  an  invasion  by 
5,000  men.  Though  Yakoob  Beg  then  averted  the  danger 
by  timely  concessions,  and  though  his  ambassador  has 
been  received  by  the  Emperor,  it  is  probable  that  the 
Russians  will  soon  demand  great  concessions  in  trading 
matters,  and,  if  they  are  not  granted,  will  use  force.  The 
present  position  of  Russia  here  is  not  enviable,  and  can 
hardly  be  allowed  to  last  long.  The  Sart  merchants,  from 
Cashgar,  trade  freely  with  the  Kirghis,  crossing  the  fron- 
tier without  hindrance,  and  gaining  enormous  sums  from 
the  poor  Kirghis,  who  have  but  an  indifferent  idea  of  the 
value  of  money,  by  exchanging  cloth  for  sheep  at  the  rate 
of  a rouble  a sheep,  while  sheep  in  the  markets  of  Margilan 
and  Namayan  cost  six  and  seven  roubles  each,  and  by  lend- 
ing them  money  to  pay  the  yearly  Russian  tribute.  Among 
the  Kirghis  they  can  always  gain  the  upper  hand  of  the 
Russian  traders  by  their  knowledge  of  the  language  and 
manners,  by  the  proximity  of  their  markets,  and  by  the 
fact  that  the  Kirghis  will  not  buy  European  cloth,  and  if 
they  cannot  get  it  from  the  Sarts,  will  go  ragged.  Now  as 
theseSartscross  the  frontier  and  trade  without  passport  or 
permit,  and  can  sell  all  they  will  at  Cashgar  and  Kokan,  it 
can  easily  be  seen  what  an  advantage  they  possess  over 
Russian  traders,  who,  when  once  the  few  military  and 
officials  are  supplied,  must  seek  a market  in  Siberia  or 
Russia,  thousands  of  versts  away,  and  are  burdened  w th 


onerous  taxes  and  formalities.  Yet  it  must  not  be 
imagined  that  the  Sarts  are  at  all  thankful  for  this  ; they 
merely  laugh  at  the  simplicity  of  the  Russian  officials  as 
manifested  in  their  tendency  to  favour  the  native  rather 
than  the  Russian,  a tendency  far  too  strongly  marked 
here  among  the  higher  officials.  An  Ambassador  from 
Yakoob  Beg  has  lately  been  received  by  the  Emperor, 
and  assurances  and  promises  will  be  exchanged  hberally  ; 
but,  what  is  really  more  important,  a Russian  trading 
caravan  is  now  at  Cashgar,  and  the  Russian  policy  will  be 
greatly  influenced  by  the  reception  with  which  it  meets. 
This  reception  entirely  depends  on  Yakoob  Beg  himself, 
who  is  so  intensely  feared  at  Cashgar,  that  he  has  only 
to  lift  his  finger  and  not  a hand  will  be  laid  on  the  Rus- 
sians, whereas  in  Bokhara  or  Kokan  not  all  the  well- 
known  favourable  tendencies  of  the  rulers  can  save  Rus- 
sians from  insult  and  even  violence.  Though  the  Kirghis 
cannot  live  without  the  Sarts,  yet  they  dislike  and  despise 
them  greatly,  much  as  the  Poles  despise  the  Jews,  but  are 
at  a loss  what  to  do  without  them,  for  the  Kirghis  are 
essentially  an  aristocratic  race,  and  their  chief  objection  to 
the  Russians  arises  from  the  fact  that  they  are  now  all 
equal ; that  the  nobles,  the  “ white  bones  ” in  Kirghis, 
have  lost  all  their  old  titles  and  privileges,  and  that  the 
meanest  of  their  tribe  can  call  them  before  a Russian  court 
of  justice.  The  Kirghis,  like  all  Orientals,  are  extremely 
litigious,  and  though  the  Russians  have  allowed  them  to 
keep  their  native  courts  in  cases  arising  among  them- 
selves, yet  as  the  loser  invariably  appeals  to  the  Russian 
court,  they  are  beginning  to  resort  chiefly  to  the  Russians, 
who  are  quite  overwhelmed  with  their  complaints,  gene- 
rally most  trifling.  Horse  stealing  is  a universal  offence, 
and  is  looked  on  lightly  unless  the  horse  happen  to  be 
Russian,  when  the  punishment  is  taken  by  the  Russians 
into  their  own  hands,  and  is  very  severe.  However,  as 
they  are  a cowardly  race,  they  seldom  touch  Russians,  and 
two  Cossacks  will  pursue  a dozen  Barantachis,  or  horse 
stealers,  without  a shadow  of  fear  as  to  the  result. 


COREESPONBENCE. 

©• 

SCIENCE  AND  TECHNISBI. 

SiE,  — The  consistent  and  persevering  efforts  the 
Society  of  Arts  has  ever  been  foremost  to  make  in 
any  plans  which  gave  promise  of  developing  the  ma- 
terial resources  of  the  country,  and  extending  the  know- 
ledge of  the  people,  have  naturally  culminated  in  schemes 
and  objects  of  instruction  and  education. 

From  statements  which  have  appeared  in  the  Journal 
during  the  last  twelve  months  or  more,  it  seems  that  an 
effort  is  to  be  made  to  ascertain  and  reward  such  learn- 
ing as  is  comprehended  in  the  term  “ Technology.”  On 
page  734,  “Technological  Examinations”  are  stated  to 
be  aixanged,  of  which  the  “ Programme  is  in  prepara- 
tion, and  will  be  published  shortly.” 

Now  it  maybe  said  to  be  more  than  probable — indeed, 
actually  certain — that  the  public,  as  a body,  are  not  in- 
stantaneously receptive  of  new  terms.  The  number  of  such 
terms  amongst  the  pioneers  of  intellectual  and  handicraft 
development  is  really  alarming.  JMuch  has  been  said 
and  written  of  “ science  teaching,”  “ natural  science 
teaching,”  “technical  knowledge,”  and  now  we  have 
“ technological  examinations.”  Would  it  not  be  well  to 
make  an  endeavour  to  describe  what  each  of  these  is  in- 
tended to  convey,  or  to  show,  if  possible,  that  there  is 
a needless  muti plication,  and  therefore  necessary  con- 
fusion in  terms  ? Accept  this  letter  as  a first  approxi- 
mation to  such  an  end. 

A few  years  ago,  the  term  “science”  w'as  generally 
restricted  to  mental,  moral,  and  metaphysical  work  ; 
recent  times  have  introduced  social  and  political  sciences. 
There  seems,  however,  now  a tacit  acquiescence  in  the 
view  that,  when  tbo  word  “ science  ” is  used  alone  it  is 
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intended  to  comprehend  all  that  is  known  in  physics  and 
chemistry.  Although  botany,  geology,  zoology,  &c., 
are  “natural”  sciences — and  when  first  the  compound 
name  was  used  they  were  comprehended  in  it — yet  it  is 
not  so  now.  The  expectation  is  a reasonable  one,  that 
the  prefix  “natural”  may  soon  be  omitted,  and  then 
“ science  ” will  retain  the  meaning  which  custom  seems 
to  have  assigned  to  it. 

“Technological  examinations,”  which  the  Society  of 
Arts  proposes  to  introduce,  seem  to  comprehend  both  the 
knowledge  which  might  guide  the  development  of  a 
special  branch  of  industry,  and  the  handicraft  skill  of 
the  artisan.  If  this  view  be  correct,  then  the  terms  seem 
not  well  chosen.  “Technology”  is  a description — a 
verbal  description  of  arts — “ a treatise  on  arts.”  A 
person  may  be  able  to  write  such  a treatise  and  have  no 
handicraft  skill — he  need  not  be  an  artisan.  J udging  from 
the  whole  tenor  of  the  action  of  the  Society,  those  who 
could  thus  pass  an  examination  in  “ technology”  are  not 
those  whom  the  Society  aims  to  improve.  On  the 
contrary,  in  the  intended  examinations,  the  handicraft 
skill,  as  well  as  mental  knowledge  of  the  examined,  are 
to  be  investigated.  Therefore  a wider  range  is  given 
than  the  word  “technology”  expresses. 

Instead  of  “Technological  examinations  in  cotton 
manufacture,  paper  manufacture,  silk  manufacture,  steel 
manufacture,”  there  might  be  “Examinations  in  the 
technics  of  cotton,  paper,  silk,  and  steel.” 

These,  however,  are  very  minor  considerations  in  the 
questions  which  the  heading  of  this  letter  suggests.  It 
might,  sir,  be  worth  a place  in  the  pages  of  the  Journal 
if  those  who  are  so  competent  and  who  so  zealously 
promote  this  important  branch  of  national  welfare  would 
put  clearly  forth  what  should  be  done  and  what  should 
be  left  undone  by  those  who  would  hopefully  and 
successfully  develope  “ instruction  in  science  and 
technics.”  This  might  perhaps  be  divided  into  the  two 
parts,  “ instruction  ” and  “ examinations.”  The  Society 
is  an  examining  body,  but  it  must  examine  in  accord 
with  the  plans  of  those  who  instruct.  There  must  be  a 
thorough  understanding  between  the  instructors  and 
examiners.  Such  an  understanding  is  in  England  gene- 
rally wanting.  That  is  no  reason  why  the  Society  of 
Arts  should  perpetuate  either  this  or  any  other  of  the 
numerous  anomalies  of  our  social  state. — I am,  &c., 

A.  J.  T. 


©ENEEAL  MOTEi. 


Naturally  Coloured  Silk. — In  the  GJrronique  de  la 
Socidte  d' Acdimataiion,  BI.  Euiraet  states  that  by  feeding 
silk-worms  on  vine-leaves  he  has  obtained  silk  of  a fine  red 
colour  ; and  that  by  giving  the  worms  lettuce-leaves,  they 
have  produced  cocoons  of  an  emerald-green  colour.  M. 
Delidon  de  St.  Gilles,  of  Vendee,  has  also,  by  feeding  silk- 
worms—during  the  last  twenty  days  of  the  larva  period — on 
vine,  lettuce,  and  nettle-leaves,  obtained  green,  yellow,  and 
violet  cocoons. 

The  Duplex  Telegraph. — The  American  Institute  of 
New  York  has  awarded  “ the  Great  Bledal  of  Honour”  to 
Joseph  B.  Stearns,  for  the  invention  of  the  duplex  telegraph, 
which  has  ruade  a revolution  in  telegraphy  in  the  United 
States,  and  has  been  adopted  by  the  postal  telegraphs  in  this 
country.  The  American  Institute  is  a very  old  and  eminent 
society,  and  is  understood  to  have  made  the  present  award 
after  a most  careful  and  exhaustive  examination  as  to  the 
novelty  and  value  of  the  invention.  Only  two  other  medals 
of  this  class  have  been  issued  by  the  Institute  since  its 
foundation,  the  conditions  upon  which  they  are  awarded 
being  such  as  t(j  exclude  all  hrventions  and  improvements 
except  those  of  the  highest  importance — viz.,  first  the 
machine  or  process  must  have  superseded  all  others 
previoirsly  employed  for  a like  purpose  ; second,  it  must  have 
created  a revolution  in  the  art  or  business  in  which  it  is  em- 
ployed.— Times. 


Naphtha  as  Fuel  for  Locomotives. — The  Russiau 
Steamship  and  Railway  Company  announce  that  they  have 
found  naphtha,  for  steam  generation  in  locomotives,  very  ad- 
vantageous. The  material  employed  by  the  company  is  the 
crude  oil  from  the  Caucasian  and  Volga  regions,  and, compared 
by  weight  the  amountoonsumedwas  about  one-half  that  of  coal. 
The  arrangement  for  burning  naphtha  is  stated  to  be  of  such 
a nature  that  no  difficulty  will  he  experienced  in  substituting 
one  for  coal  consumption  in  place  of  it,  should  it  he  found 
desirable  to  do  so. 

Indicator  for  Carriage  Wheels. — A device  for  indicat- 
ing the  distance  run  by  a carriage  has  recently  been  patented 
by  Messrs.  Durham  and  Hupton,  of  Lowestoft.  It  consists 
of  a small  measuring  apparatus  concealed  in  a box,  which  can 
be  fitted  within  an  ordinary  patent  axle-cap.  To  all  appear- 
ance, an  axle  thus  fitted  precisely  resembles  any  other  axle, 
but  on  taking  off  a small  lid  or  cap  an  index  is  disclosed, 
showing  the  number  of  miles  run  since  the  index  was  set. 
Its  primary  object  is  to  provide  job-masters  and  letters  of 
carriages  with  some  means  of  ascertaining  the  distance  run  by 
their  vehicles.  The  mechanism  is  of  the  simplest  character, 
and  not  likely  to  get  out  of  order.  The  apparatus  is  of  course 
applicable  to  any  carriage  whatever. 

New  System  of  Pneumatic  Telegraph. — Two  French 
engineers  propose  to  substitute  ammoniaoal  gas  for  com- 
pressed, or  raritied  air,  in  despatch  tubes.  The  cylindrical 
boxes  are,  in  this  system,  forced  along  the  tube  by  means  of 
the  gas  disengaged  from  its  solution  in  water  by  means  of 
heat  at  one  end  of  the  tube,  while  at  the  other  end  the  gas 
is  absorbed  by  water.  By  this  arrangement  the  same  gas 
serves  continually,  and  as  the  two  operations  proceed  simul- 
taneously the  tubes  are  always  filled  with  the  gas.  The 
apparatus  at  each  end  of  the  line,  as  well  as  at  each  inter- 
mediate station,  consists  of  two  boilers,  one  of  which  is 
partly  filled  with  a saturated  solution  of  the  gas,  heated 
sufficiently  to  disengage  the  gas,  which  compresses  itself 
in  a receiver.  The  gas,  before  entering  the  tubes,  passes 
through  a long  cylinder  filled  with  quick-lime,  which  com- 
pletely dries  it.  The  other  boiler  contains  a certain  quantity 
of  water,  at  the  temperature  of  the  atmosphere,  to  absorb  the 
gas  in  front  of  the  dispatch  box,  and  produce  the  necessary 
draught.  The  two  boilers  invert  the  action  successively,  hut 
it  is  not  stated  how  the  cooling  of  the  water  in  them  is 
managed. 

Cultivation  of  Beet  in  Canada. — Before  very  long,  says 
a Canadian  paper,  the  attempts  which  are  now  being  made  to 
establish  a new  industry  in  Canada,  the  cultivation  of  the 
sugar  beet,  will  have  proceeded  so  far  that  some  idea  may  he 
formed  of  the  probabilities  of  success.  Those  who  speak 
with  authority  on  the  subject  say  that  the  soil  of  Canada  is 
highly  favourable  to  the  cultivation  of  this  plant,  the  allu- 
vial sandy  soils,  clay  lands,  and  calcareous  clays  of  the  St. 
Lawrence  valley  being  just  such  soil  as  the  beet  thrives  in  in 
Europe.  The  climate,  too,  will  suit  the  beet  well,  so  far  at 
least  as  may  he  judged  from  the  fact  that  meteorological 
observations  as  made  at  Blontreal  show  the  conditions  of  heat 
and  moisture  to  be  perfectly  fulfilled.  Last  year  trials  of 
actual  cultivation  were  made  at  Montreal,  Quebec,  and  St. 
Hyacinthe,  which  furnished  results  of  the  most  promising 
nature.  The  low  degree  of  temperature  in  winter  is  said  to 
favour  very  greatly  the  preservation  of  the  root,  which  is 
liable  to  ferment  with  a sudden  rise  of  temperature  and  so 
lose  its  saccharine  qualities.  The  greatest  drawback  to  be 
found  is  an  insufficient  supply  of  raw  material ; but  there 
can  be  little  doubt  hut  that  the  company  will  succeed  in 
securing  the  amount  required,  between  ten  and  twenty  mil- 
lion pounds  weight  of  raw  material,  unless  they  should  be 
very  unfortunate  in  their  first  harvest. 


NOTICES. 

CANTOR  LECTURES. 

The  publication  of  the  fifth  lecture  of  Dr. 
Thudicbuin’s  course,  “ Ou  Wines;  their  Produc- 
tion, Treatment,  and  Use,”  is  postponed  in  con- 
sequence of  the  author’s  absence  on  the  Continent. 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


GENERAL  EXAMINATIONS,  1874. 

Tlie  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  bad  gratis,  on  application 
to  the  Secretary. 

These  Exammations,  in  1874,  will  be  held  on  the 
evenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — 


Tuesday, 
April  21, 
From  7 to  10  p.m 

W ED  N E SD  AY, 
April  22, 
From7tol0p.m. 

TnURSDAY, 
April  23, 
From  7 to  10  p.m. 

Friday, 
April  24, 
From  7 to  10p.m. 

Arithmetie. 

Logic. 

Floriculture, 

Theoi’y  of  Music 
English  History. 
German. 
Spanish. 

Political  Eco- 
nomy, 

French. 

Fruit  and  Vege- 
table Culture. 

Book-keeping. 
English  Lan- 
guage, 
Italian. 

Friday,  April  24,  6 to  V p.m.— Dictation. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  being  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subject  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations. 


TECHNOLOGICAL  EXAMINATIONS. 

The  contribution  of  one  hundred  guineas  from 
the  Worshipful  Company  of  Clothworkers,  which 
has  already  been  announced  in  the  Journal,  -will  be 
offered  as  a Scholarship  in  the  subject  of  cloth 
manufacture,  upon  conditions  to  be  stated  in  the 
programme.  The  clerk  of  the  Company,  Mr. 
Owen  Roberts,  in  a letter  to  the  Society’s  Educa- 
tional Officer,  says 

“The  Companywill  avail  themselves  of  the  proposition 
of  the  Council  of  the  Society  of  Arts  in  regard  to  the 
nomination  of  an  examiner,  who  will  undertake  the  next 
year’s  Technological  Examinations  in  the  subjects  con- 
nected with  cloth  manufacture  ; and  the  Company  have 
voted  the  sum  of  one  hundred  guineas  towards  prizes, 
&c.,  in  connection  with  the  spiecial  addition  of  cloth 
manufacture  to  the  programme  of  next  year.’’ 


THE  EMPLOYMENT  OF  WASTE  SILK.* 

By  P.  L.  Simmonds. 

One  of  the  characteristic  features  of  the  age  is  the 
great  attention  given  to  the  working-up  of  waste  and 
residues  from  manufactures.  The  wastes  of  the  principal 
textile  industries,  cotton,  flax,  wool,  and  jute,  have  been 
for  some  time  largely  utilised,  but  it  is  only  of  late  j'ears 
that  much  attention  has  been  given  to  the  working-up 
of  waste  silk,  although  this  is  one  of  the  scarcest  and 
highest-priced  of  the  fibres  we  employ.  There  were 
difficulties,  however,  in  the  way  of  its  utilisation  which 
required  the  erection  of  special  machinery,  and  it  was  only 
the  greatly  enhanced  price  of  silk  that  gave  an  impetus  to 
invention,  and  has  led  to  the  more  general  employment 
of  waste  silk  in  different  countries.  In  the  silk  manu- 
facture there  is  a considerable  waste  made,  of  from  30  to 
33  per  cent,  in  the  various  jireliminary  processes,  which  is 
only  worth  about  one-fourth  of  the  value  of  the  raw  silk. 
One  of  these  inferior  products,  called,  on  the  Continent, 
“ frison,”  which  consists  chiefly  of  the  rough,  loose 
silk  on  the  outer  coat  of  the  cocoon,  may,  by  care  and 
attention,  be  considerably  reduced,  and  the  short  waste 
is  now  extensively  utilised. 

It  is  difficult  to  arrive  with  any  precision  at  estimates 
of  the  quantities  of  waste  silk  available.  The  late  Mr. 
Winkworth,  in  reporting  to  the  Society,  ten  years  ago,  on 
the  silk  trade  of  Italy,  from  personal  investigations,  set 
down  the  waste  or  refuse  of  cocoons,  after  reeling,  in 
Italy,  at  984  tons  per  annum  besides  197  tons  of  double 
cocoons,  which  are  also  a species  of  waste,  as  they 
cannot  be  reeled  in  the  same  manner  as  single 
cocoons.  Among  our  imports  of  silk  there  is  a very 
considerable  item  under  the  head  of  “ silk  waste,  Icnubs, 
and  husks.”  From  1857  to  1860  the  average  annual 
import  of  this  was  about  20,000  cwt. ; from  1861  to  1865, 
30,000  cwt.  The  next  four  years  the  imports  were  some  ■ 
what  lower,  averaging  28,000  cwt. ; but  of  late  years 
more  has  been  received.  In  1871  as  much  as  38,594 
owts.  were  imported,  and  last  year  3,260  bales  of  silk 
waste  were  shipped  from  Calcutta.  The  short  fibres  of 
waste  silk  have  little  intrinsic  value ; but  when  carded  with 


* Tliis  article  was  in  typo  before  the  paper  on  the  same  subject 
(published  in  the  Journal  of  Sept.  26)  was  read  by  Mr.  Lister  before 
the  British  Associaiion.  Although  it  goes  partly  over  the  same 
ground,  it  in  many  respects  supplements  til  e information  given  by 
Mr.  Lister.— [Ed.] 
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intelligence  and  accuracy,  and  spun  very  evenly,  they 
serve,  either  alone  or  mixed  with  other  silk,  wool,  or  cotton, 
for  the  manufacture  of  goods  of  such  beauty  as  to  appear 
entirely  made  of  silk.  The  fibre  is  made  into  shawls,  spun 
silk  handkerchiefs,  and  other  mixed  goods.  The  Italians 
and  Swiss  have  given  much  attention  to  this  branch  of 
industry.  The  silk  is  carded,  spun,  and  manufactured 
into  threads  on  the  same  principle  as  raw  cotton  is  con- 
verted into  yarn. 

The  spinner  cuts  it  into  short  lengths  of  somewhat 
less  than  an  inch,  and  will  produce  as  even  a thread  from 
this  short  fibre  as  the  reeler  from  his  continuous  thread 
of  raw  silk  from  the  cocoon. 

At  the  Dublin  International  Exhibition  in  1865,  Lan- 
zani  Brothers,  of  Milan,  showed  silk  waste,  carded  by 
hand  and  power,  illustrating  the  recent  progress  that  had 
been  made  in  this  utilisation.  Silk  carding  in  the  city 
of  Milan  is  carried  on  by  a dozen  manufacturers,  who 
employ  upwards  of  2,000  operatives,  men,  women,  and 
children.  The  annual  production  there  is  set  down  at 
over  250  tons. 

For  every  pound  of  raw  thrown  silk  produced,  wound 
direct  from  the  cocoon,  there  are  left  from  12  to  141bs. 
of  waste,  technically  known  as  “ frison,”  “galetta,” 
pierced  and  double  cocoons,  “ bassinas,”  &c.  By  the 
use  of  machinery  for  softening,  dressing,  and  combing 
this  raw  waste,  extensive  spinners  in  England  and  some 
of  the  European  countries  prepare  and  spin  it  into  yarn, 
which,  being  much  cheaper,  and  possessing  even  greater 
evenness  of  thread  than  that  from  raw  silk,  enter  s largely 
into  competition  with  the  latter.  It  is  extensively  used  for 
the  finest  ribbons  and  velvets,  and  also  in  the  manufactui  e 
of  piece  goods  and  sewing  silk.  Silk  waste  consists 
partly  of  noils  from  floret  silk  manufactories  and  partly 
of  thread  waste  from  spinning  mills  and  silk  works.  It 
is  spun  on  machines  made  for  the  purpose,  by  the  appli- 
cation of  the  carding  system  in  some  and  combing  in 
others,  and  appears  in  the  trade  on  the  Continent  under 
the  name  of  “ bourette  ” silk.  Dr.  Grothes,  of  Berlin, 
states  that  it  was  formerly  only  used  for  the  manufacture 
of  stuffs  for  gun  cartridges.  Later,  F.  Pasquay,  of 
Wasselheim,  produced  closer  textures  and  webs,  which 
were  used  for  forage  haversacks  and  tents  in  the 
French  army.  Pasquay,  in  the  meantime,  had  made 
from  the  same  material  very  pretty  dyed  burl  yarns, 
which  have,  however,  been  again  supplanted  by  change 
of  fashion.  The  firm  of  D.  J.  Lehmann  began  first,  in 
1867,  to  use  these  yarns  as  warp  for  waterproofs,  and 
with  increasing  success,  as  the  burling  properties  of  the 
texture  lent  a peculiar  effect  to  the  cloth.  The 
present  proprietors!  of  the  manufactory  belong- 
ing to  Grelling  Brothers,  at  Berlin,  applied  this 
material  to  the  manufacture  of  satin  plush,  by 
making  a texture  with  bourette  silk  on  one  side 
and  raising  it  by  carding.  By  this  mode  of  treatment 
also,  the  lustre  of  the  silk  showed  itself  to  perfection.  In 
Lyons  bourette  silk  has  lately  been  used  for  closer  stuffs 
with  twill  face,  and  these  stuffs  are  printed  with  steam 
colours,  with  large  patterns,  for  furniture  coverings, 
which  is  a very  durable  material.  This  article  is  also 
fit  for  dyeing,  but  it  must  be  previously  washed  and  dried. 
The  treatment  is  the  same  as  in  dyeing  ordinary  silk, 
proper  care  being  taken  to  preserve  and  attain  as  great 
a lustre  as  possible.  Another  use  of  waste  silk  is  that 
adopted  by  Messrs.  McLintock  and  Sons,  of  Barnsley, 
for  silk-down  clothing,  toralium  quilts,  under-shirts, 
ladies’  and  gentlemen’s  dressing  gowns  and  jackets, 
ladies’  and  gentlemen’s  vests,  smoking  caps,  chest  pro- 
tectors, etc.,  interlined  with  silk  down  and  quilted 
throughout. 

The  scarcity  and  increased  price  of  raw  silk  has  given 
enhanced  importance  to  that  obtained  from  double 
cocoons.  This  quality,  formerly  only  used  for  secondary 
articles,  has  been  greatly  improved  in  reeling  and  clean- 
ing, and  now  enters  largely  into  consumption  ; one  silk 
firm  in  Paris  takes  the  first  rank  in  working  this 
speciality. 


At  first,  it  was  thought  that  the  cocoons  of  the  castor 
oil  and  ailanthus  feeding  silkworm  could  not  be  reeled  ; 
but  in  1859,  Dr.  Sacc  reported  to  the  Society  of  Accli- 
matisation, at  Paris,  that  at  Grub  waller,  Mr.  Henry 
Schlumberger,  one  of  the  most  skilful  spinners  of  Alsace, 
had  worked  up  the  silk  obtained  from  them,  like  that  from 
the  pierced  cocoons  of  the  ordinary  silkworm,  into 
various  fabrics  ; and  he  valued  them  like  ordinary  waste 
cocoons,  at  2s.  6d.  to  3s.  4d.  the  kilogramme.  In  the 
condition  of  short  tangled  silk  for  carding,  it  enters  into 
the  category  of  floss  silk  and  fabrics ; and  mixed  with 
wool,  cotton,  and  other  materials  in  spinning,  it  adds 
much,  by  its  brilliancy  and  solid  qualities,  and  is  also 
appreciated  for  its  abundance  and  moderate  price.  But 
the  naturally  open  cocoons  of  the  Jiombyx  Arrindea  and 
Cynthia,  can  now  be  reeled  as  readily  as  those  of  the 
ordinary  silkworms. 

Owing  to  the  great  demand  made  of  late  for  the 
supply  of  silkworms’  eggs  (seed  or  grain),  in  Europe,  a 
much  larger  quantity  of  pierced  cocoons  have  been 
thrown  upon  the  market,  from  which  the  moth  has  been 
permitted  to  make  its  way  in  order  to  supply  eggs. 
These  waste  cocoons  have  hitherto  had  but  a small  value. 
But  from  these  refuse  cocoons,  as  well  as  from  empty 
coccoons,  the  silk  can  now  be  reeled  and  utilised,  under 
the  processes  of  the  Countess  Cornelian,  Dr.  Forgemol, 
and  others. 

M.  Aubenas,  silk  spinner,  of  Loriol  (Drome),  in  1864 
presented  to  the  Society  of  Acclimatisation  of  Paris,  a 
collection  of  specimens  of  silk  from  the  cocoons  of 
Bomhyx  Arrindea  and  Cynthia,  reeled  mechanically  with 
an  apparatus  of  his  invention.  The  moth,  in  leaving 
the  cocoon,  reduces  the  weight  of  the  latter  by  five- 
sixths.  The  dry  skin  of  the  larva,  and  the  envelope 
of  the  nymph  which  remain,  weigh  also  about  12  per 
cent,  of  the  empty  cocoon. 

The  average  yield  of  raw  silk  from  100  kilogrammes 
of  four  different  races  of  French  cocoons,  experimentalised 
on  by  M.  Guerin  Meneville,  was  about  8'568  per  cent., 
and  2-567  per  cent,  of  floss  or  waste  silk.  It  also  appears 
that  there  is  a loss  in  working  of  3-489  per  cent.,  caused 
principally  by  evaporation  and  by  the  extraction  of 
various  residues  which  have  no  value. 

The  following  table  shows  the  relative  waste  in  the 
cocoons  of  the  ordinary  silkworm  and  that  of  the  Ailan- 
thus - 


Mulberry  -worm. 
Kilos. 

Fresh  cocoons 100  000 

Weight  of  chrysalis  ..  83-334  .. 

Ailanthus. 

Kilos. 

100-000 

83-154 

Weight  of  husk 

16-666 
2-042  . . 

16-846 

4-549 

Loss  in  spinning  .... 

14-624  !! 

3-489  .. 

12-297 

2-934 

Weight  of  waste  silk. . 

11-135  .. 

2-567  .. 

9-363 

2-158 

Kaw  silk  obtained  .... 

8-568  !! 

7-205 

Silk  reeling  is  limited  to  the  unwinding  of  the  cocoons  I 
and  to  the  twisting  of  from  2 to  30  of  the  single  and  very  | 
fine  threads,  which  cannot  be  used  alone.  The  reeling  | 
of  waste  silk  is  similar  to  the  spinning  of  other  fibres,  | 
the  object  being  to  clear  the  raw  material  and  prepare  it 
in  a proper  manner,  so  that  strings  or  filaments  may  be 
formed  which  can  afterwards  be  twisted  into  threads. 
The  process  of  treating  waste  silk  is  comparatively  a new 
one. 

Cocoons  containing  the  chrysalis  are  reeled  by  placing 
them  in  basins  of  boiling  water  for  a certain  time,  to 
remove  the  gum  which  binds  the  silk  threads  on  the 
cocoon.  They  are  shaken  about  with  a small  heath 
brush,  and  the  threads  adhering  to  the  broom  are 
stretched  and  united  together  in  number  agreed  upon 
(six  or  more)  to  form  a united  thread,  which  are  attached 
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to  a hook,  twisted  and  passed  on  to  the  reel.  These 
cocoons  are  entirely  closed  and  contain  the  chrysalis, 
■which  has  heen  first  stifled  or  killed,  to  prevent  its 
emerging.  The  cocoons  dance  about  madly  in  the  boil- 
ing water  in  the  basin,  revolving  until  the  whole  of  the 
silk — which  may  consist  of  from  600  to  1,600  yards, 
according  to  the  size  and  breed  of  the  worms — has  heen 
wound  off  the  husk.  But  open  cocoons  cannot  he 
treated  in  this  way.  The  water  would  enter  at  the 
aperture,  and  cause  them  to  sink  in  the  basin,  and  if 
they  are  beaten,  or  moved  with  the  broom,  to  get  at  the 
ends  of  the  threads,  they  become  flattened,  and  mixed 
up  in  an  inextricable  manner.  The  raw  silk  cannot, 
therefore,  he  obtained  from  them  in  a similar  manner  to 
that  pursued  with  closed  cocoons.  Dr.  Forgemol,  in 
reeling  double  cocoons,  has  a particular  scouring  or 
cleaning  process  for  each  kind  of  cocoon,  and  a special 
kind  of  reeling,  according  to  the  nature  of  the  cocoons. 

If  they  are  closed,  they  are  placed  in  receivers ; if  open, 
they  are  fixed  on  needles.  Hot  water  and  basins  are 
rendered  unnecessary,  the  cocoons  being  reeled  simply 
moistened.  The  process  was  patented  in  December, 
1861. 

At  the  Paris  Exhibition,  in  1867,  Dr.  Forgemol,  who 
had  alread}’  received  many  gold  and  silver  medals  for 
his  discovery,  showed  a fine  collection  of  raw  silk,  of  first 
and  second  quality,  reeled  from  pierced  cocoons  of  the 
silkworm  moth  and  the  various  oak-feeding  moths, 
Yama  mai,Fernyii  and  Mylitta,  from  double  cocoons  of  the 
ailanthus  and  castor-oil  worms,  and  from  B.  Faidlierbii 
Hesperus  and  Cecropia.  Specimens  of  the  silks  were 
also  shown  dyed,  twisted,  organzined,  and  in  the  shape 
of  sewing-silk,  with  silk  pieces,  and  dresses  made  from 
the  silks. 

The  working  of  waste  silk  necessitates  a greater 
number  and  more  complicated  machines  than  those 
which  operate  upon  raw  silk.  Some  of  the  waste, 
known  as  “frisons,”  resulting  from  the  first  process  of 
reeling  from  the  cocoons,  requires  to  have  the  gum  re- 
moved first.  Other  wastes  and  residues,  from  ulterior 
operations  of  spinning  and  weaving,  can  be  directly 
transformed.  These  differences,  easily  perceived, 
necessitate  two  classes  of  machines,  suited  for  either 
carding,  combing,  &c. 

The  principal  spinning  mills  for  waste  silk  are  in 
England,  Switzerland,  and  France,  although  Italy  and 
Germany  also  give  some  attention  to  this  industry. 

The  several  kinds  of  silk  waste  are — 1.  Husks  and 
knubs  in  the  gum.  2.  Husks  and  knubs  discharged  of 
the  gum.  3.  Dressed  waste,  discharged  and  cut  to  a 
uniform  length  for  carding.  4.  Dressed  perforated 
cocoons.  6.  Dressed  husks  and  knubs.  6.  Dressed 
China  gum  waste.  Waste  silk  as  imported  is  worth  about 
£20  per  cwt.,  whilst  raw  silk  is  worth  six  times  as  much. 

Switzerland  made  a great  display  at  Paris,  in  1867,  of 
the  utilisation  of  waste  silk ; especially  interesting  was 
the  collection  of  threads  of  was'te  silk  shown  by  Bale. 
This  collective  exhibition  was  very  remarkable  as  a whole, 
as  well  as  for  the  superiority  of  each  of  the  specimens 
contributed  to  it.  It  occupied  the  first  place  as  regards 
this  branch  of  industry.  Among  the  exhibitors  were — ■ 
A.  Bell,  Kriens,  Lucerne,  who  showed  spun  floss  silk ; 
Morganti  and  Co.,  Lugano,  Tessin,  carded  waste  silk; 
the  Kothen  Floss  Silk  Spinning  Company,  Lucerne,  spun 
floss  silk ; Viellon,  Mivelli,  and  Co.,  of  Bale,  spun  floss 
silk ; D.  Taddie,  Faudria,  Tessin  and  Torricelli  and 
Lurati,  Lugan,  Tessin,  carded  waste  silk. 

An  engineering  contemporary  states  that  the  collection 
of  machinery  shown  at  the  Yienna  Exhibition  for  waste 
silk  spinning  has  never  before  heen  equalled.  Since  the 
invention  of  the  mechanical  preparation  and  working  of 
waste  silk  by  Hollinweger,  of  Kolmar,  astonishing  pro- 
gress has  heen  made  in  this  branch  of  industry,  especially 
in  Switzerland,  Alsace,  and  Baden  ; whilst  Thomas 
Greenwood,  of  the  firm  of  Greenwood  and  Batley,  of 
Leeds,  has  taken  a prominent  place  in  the  improvement 
of  the  machinery  used  in  this  industry.  The  carding 


machines  for  waste  silk  shown  by  Messrs.  Theodore  and 
Frederic  Bell,  of  Kriens,  Lucerne,  are  on  Greenwood’s 
system  with  only  a few  alterations.  The  firm  of  Bell 
is  well  and  favourably  known  for  the  construction  of  silk 
combing  machines,  having  but  lately  put  up  the  most  ex- 
tensive silk  mills  now  in  existence — those  of  Messrs. 
August,  Villey,  and  Co.,  of  Amplepius,  near  Lyons ; 
whilst  the  firm  itself  possesses  extensive  silk  miUs. 
Messrs.  Bell  exhibited  at  Vienna  a beater  for  the  treat- 
ment of  macerated  cocoons  and  waste  silk,  an  opener, 
and  a combing  or  hackling  machine  for  tearing  asunder 
the  raw  material  and  cleaning  it  afterwards.  Besides 
the  two  large  machines  already  mentioned,  Messrs.  BeU 
have  erected  similar  ones  at  Mailaud,  Turin,  Chiasso, 
Bene,  Vagienna,  and  several  places  in  Switzerland. 
The  exhibition  of  waste  silks  of  all  sorts  at  Yienna  was 
also  very  rich  and  well  arranged. 

At  the  present  London  International  Exhibition,  Mars- 
den  Brothers  and  Holden,  of  Lily-lane-mill,  Halifax, 
show  yarns  made  from  waste  silk,  called  spun  silk  ; and 
Mr.  H.  Tucker  shows  in  operation  in  the  machinery 
court,  Greenwood  and  Batley’ s beautiful  combing 
machinery,  in  operation,  for  preparing  and  spinning 
waste  silk,  and  the  uses  of  such  silk.  The  mechanism  of 
this  machinery  was  very  fully  described  by  the  Rev. 
Arthur  Bigg,  at  page  668  of  this  volume  of  the  Journal. 

The  re-working  up  of  old  silk  pieces  has  not  yet 
attained  to  any  commercial  importance ; but  when  we 
find  old  woollen  and  cotton  rags  so  extensively  re- 
worked, it  is  not  at  all  improbable  that  the  higher- 
priced  and  less-worn  material  silk  may  be  ere  long 
re-converted  by  chemical  and  manufacturing  appliances. 
Attention  was  publicly  drawn  to  this  fact  at  the  Paris 
Exhibition  in  1867  ; and  in  the  jury  reports  mention  is 
made  of  a process  adopted  by  Mr.  John  Hadwen,  of 
Kebroyd,  near  Halifax.  'The  jurors  observed  that  while  it 
was  found  difficult  to  obtain  the  waste  raw  material  of 
silk,  such  as  spoiled  cocoons,  knubs,  and  husks,  at  seven 
or  eight  francs  the  kilogramme  (and  these  lose  from  26 
to  30  per  cent,  in  cleaning  and  preparing),  old  dyed 
silk  fabrics  and  waste  sewing-silks  have  been  procurable 
for  many  years,  at  something  like  half-a-franc  to  a franc 
the  kilogramme. 

One  great  obstacle  to  the  utilisation  of  old  silk  fabrics 
is  the  present  injurious  practices  resorted  to  in  dyeing, 
to  give  weight  to  the  silk,  by  adding  gambier  and 
other  drugs  to  the  dyes,  which  tan  the  fibre,  and  neces- 
sarily deteriorate  it  for  wearing. 

In  China,  a tenacious  sort  of  packing  paper,  as  strong 
as  linen,  is  made  from  silk  waste.  The  lower  class  of 
Chinese  use  it  instead  of  pocket-handkerchiefs. 

When  Europeans  took  the  first  samples  of  endless 
paper  to  China,  and  defied  the  Chinese  to  manufacture  a 
like  article  without  the  expensive  £3,200  machine  which 
had  just  been  invented  by  Leger  Didot,  these  industrious 
artisans,  whom  no  difficulty  deters,  offered  the  English 
merchant  to  furnish  him  with  as  much  as  he  required, 
of  any  width  and  length.  They  did  this,  as  they  had 
promised,  by  replacing  the  £3,200  machine  with  one  of 
£1  12s. 

The  following  is  their  process ; — They  grind  and 
divide  the  silk  waste,  and  then  put  it  in  a large  trough, 
which  they  expose  to  the  sun.  The  silk,  which  is  lighter 
than  water,  gradually  rises  to  the  surface,  and  forms  a 
pellicle,  to  which  the  sun  promptly  gives  a sufficient 
consistence  to  enable  it  to  sustain  a small  traction.  A 
workman  adroitly  seizes  an  extremity  of  this  kind  of 
cream  between  two  small  pieces  of  wood,  and  gently 
draws  it  out  of  the  trough,  the  water  in  which  is  kept 
level  with  the  top ; as  he  takes  out  this  sheet,  other 
particles  of  silk  rise  to  the  surface,  and  join  themselves 
to  the  end,  and  this  continues  until  all  the  paper  ma- 
terial is  withdrawn  from  the  trough.  Usually,  the  sheet 
is  only  twenty  feet  long  and  three  broad,  according  to 
the  size  of  the  trough  or  vat.  These  sheets  are  spread 
out  upon  the  grass  to  dry,  but  care  must  he  taken  to 
turn  them.  The  enclosures  used  for  this  purpose  re- 
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semble  bleaching  fields.  When  the  Chinese  wish  for  an 
endless  sheet  (which  they  themselves  consider  useless) 
they  roll  the  silky  pellicle  upon  a cylinder  adapted  to 
the  trough,  by  joining  dried  sheets  to  the  one  then  being- 
made.  This  yellowish  paper  is  used  for  packing  stuffs 
and  hardware.  It  is  not  very  equal  as  regards  thickness, 
but  it  is  so  strong  that  a small  piece  easily  sustains  the 
■weight  of  two  pounds  without  breaking.  This  strength 
is  owing  to  the  threads  of  silk,  some  of  which  are,  after 
the  manufacture,  two  or  three  inches  long. 

The  waste  silk  from  the  cocoons  was  so  great  in  Trance 
some  years  ago,  that  a celebrated  chemist  advised  its 
being  used  as  manure,  but  a better  employment  has  now 
been  found  for  it — the  uses  which  I have  specified. 


HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  869.^ 

“ When  I want  to  hatch  my  eggs,”  writes  Mr.Prevost, 
“ I simply  take  the  papers  on  which  my  eggs  are  from 
my  cellar  to  my  garret,  and  there  the  heat  caused  by  the 
sun  through  the  roof  makes  them  hatch  promptly,  which 
they  generally  begin  to  do  on  the  third  or  fourth  day.” 
Then  commences  the  real  business  of  the  silk-grower, 
the  feeding  and  careful  management  of  the  worms. 

When  it  is  ready  for  spinning  the  cocoon  the  worm 
ceases  eating,  and  is  observed  to  njove  about  uneasil}', 
and  trying  to  ascend  to  carry  on  its  spinning  ; its  neck, 
too,  becomes  wrinkled,  and  its  body  soft.  It  is  now 
necessary  to  prepare  some  place  in  which  the  cocoon  can 
be  fastened.  Boughs  of  willo-n-s  or  other  small  bushy 
twigs  are  used  for  this  purpose,  as  is  also  straw.'*  The 
cocoon  is  generally  spun  in  four  or  five  days ; and  in  six 
or  seven  days  after  this — that  is  to  say,  in  about  six 
weeks  from  the  time  of  hatching — the  cocoons  are 
gathered,  and  such  of  them  as  are  not  required  for 
hatching  purposes  are  exposed  to  the  rays  of  the  sun  for 
four  or  five  days,  until  the  chrysalis  inside  is  killed. 

Whatever  eggs  are  required  for  use  the  following  year 
or  for  sale,  must  be  produced  from  the  moths  or  butter- 
flies which  emerge  from  the  cocoons.  Before  destroying 
the  chrysalis,  it  therefore  becomes  necessary  to  calculate 
what  quantity  of  eggs  will  be  required,  and,  as  a basis 
for  doing  so,  it  is  said  the  female  moth  lays  300  eggs ; 
there  are  40,000  eggs  to  the  ounce,  -which  will  therefore 
require  140  pairs  of  moths  for  production.  The  best 
cocoons  are  always  selected  for  this  purpose— such 
cocoons  as  are  large,  firm,  and  bright  in  colour.  They 
are  selected,  too,  in  equal  numbers,  male  and  female 
— the  former  being  easily  known  by  their  smallness, 
length,  narrowness,  and  sharp-pointedness  at  both  ends 
—the  female  being  larger,  rounder,  and  more  like  an 
egg  in  shape.  Having  being  first  stripped  of  the  outside 
floss,  the  cocoons  are  next  laid,  in  single  layers,  in  open 
paper  boxes  or  baskets,  and  then  put  away  in  some  dark, 
warm,  but  airy  place.  About  the  twelfth  day  after  the 
cocoon  has  been  formed,  the  moth  emerges  from  it  in  the 
form  of  a buiteifly ; the  male  generally  appearing  first, 
and  being  known  by  its  smaller  size  and  the  fluttering 
of  wings  ; the  female  is  larger,  and  seldom  moves.  If 
the  eggs  be  of  the  annual  variet}-,  the  papers  on  which 
they  are  laid  are  deposited  in  tin  boxes  perforated  with 
holes ; the  lids  are  carefully  fastened,  and  the  boxes  put 
into  some  dry,  cool  place,  and  there  kept  until  the  fol- 
lowing May.  This  is  the  i)lan  adopted  in  California.  If, 
however,  the  worms  be  of  the  bivoltine  or  trivoltine 
species — that  is  to  say,  if  their  eggs  hatch  twice  or  thicc 
times  during  the  year — the  eggs,  instead  of  being  laid 
aside  in  the  manner  just  described,  ai-e  put  in  some  warm 


* Kot  to  lie  caniparcd  with  Uoland’s  system  of  eclielletes  cocon- 
nicrs,  as  described  in  above  iiajicr. 


idace,  and  in  about  eight  days  they  will  hatch,  the 
worms  going  through  the  stages  mentioned  previously. 

There  are  three  varieties  of  silkworms  in  California : 
the  annuals,  which  hatch  only  once  during  the  year  ; the 
bivoltines,"  whose  eggs  hatch  twice  in  the  season ; and 
the  trivoltines,  three  times  ; but  the  annuals  are  princi- 
pally, if  not  entirely,  used  by  the  silk- growers  of  the 
state.  They  allege,  as  a reason  for  this,  that  besides  the 
question  of  ■ labour,  the  one  crop  from  the  annual  is 
better  than  two  from  the  bivoltines,  or  three  from  the 
trivoltines.  The  cocoons  of  the  two  latter  are  much 
smaller,  and,  therefore,  so  much  the  less  valuable  than 
those  of  the  annual  species,  for  the  longer  the  silk  threads 
the  higher  the  price  it  fetches.  Mice  are  very  destruc- 
tive to  eggs,  worms,  and  cocoons. 

The  Davisville  Silkavokm  Nuesery. 

In  order  thoroughly  to  understand  silk  culture  in  all 
its  different  stages,  and  to  enable  me  to  report  upon  its 
details  from  practical  experience,  I considered  it  neces- 
sary to  visit  one  or  two  of  the  principal  magnaneries  in 
the  state.  This  I accordingly  did,  and  shall  now  pro- 
ceed to  give  an  account  of  this  visit.  The  largest  of 
these  nurseries  is  situate  near  Davisville,  in  Yolo  County, 
and  about  eighteen  or  twenty  miles  from  Sacramento. 
This  property  consists  of  five  hundred  acres  of  fine  un- 
dulating land  of  a rich  friable  soil,  and  was  purchased 
two  years  ago  for  thirty  dollars  an  acre ; it  was  after- 
wards taken  over  by  a company  of  five  or  six  gentlemen, 
one  hundred  acres  of  it  being  planted  with  the  three 
different  vai-ieties  of  mulberry  trees,  and  the  remainder 
with  apples,  pears,  vines,  and  other  fruit  trees.  Its 
estimated  value  now  is  140  dollars — say  £36  the  acre. 
At  the  time  of  my  visit  there  were  about  700,000  young 
mulberry  trees  growing  on  the  grounds.  Passing 
j through  these  plantations,  I reached  the  cocooneries  and 
j men’s  dwelling,  pleasantly  placed  on  the  higher  ground, 

I and  shaded  by  clumps  of  the  large  native  oak  and  of  the 
! cotton  tree.  There  are  two  cocooneries  on  the  property  ; 
one  of  them  being  rented  to  four  Frenchmen,  who  are 
supplied  with  eggs  and  mulberry  trees,  and  return  half 
the  gross  proceeds  to  the  proprietors ; the  other  con- 
tained upwards  of  three  millions  of  worms  in  their 
different  stages  of  development,  and  was  a scene  of  busy 
activity  -when  I entered  it.  The  cocoonery  itself  is  a 
long  narrow  building,  supplied  with  three  ventilators  on 
the  top  of  the  roof,  and  built  of  wood;  it  is  100  feet 
long  by  30  feet  broad,  but  15  feet  by  30  is  partitioned 
otf  for  a hatching-room  and  a room  to  cut  the  leaves  in, 
each  of  these  being  15  feet  by  15  ; the  space,  therefore, 
in  which  the  worms  are  fed  is  85  feet  by  30,  and  the 
height  of  the  walls  of  the  building  is  16  feet.  The 
building  is  also  ceiled  and  floored  ; has  sixteen  windows, 
which  slide  in  grooves  lengthwise,  eight  in  the  bottom 
and  eight  in  the  top,  and  eight  in  each  gable-end,  four 
below  and  four  above,  having  thus  forty-eight  windows 
in  all,  besides  four  doors,  one  in  each  end  and  side.  The 
windows  were  all  opien,  and  are  so  left  during  the 
whole  time  the  operations  are  carried  on,  unless  when 
very  cold  or  wet,  the  rays  of  the  sun  being  pjrevented 
from  penetrating  by  coarse  canvass  screens  placed 
against  the  windows.  The  internal  arrangements  were 
as  follows  : — Lengthwise  along  the  feeding-room  ran 
eight  rows  of  slight  posts  fastened  to  the  ceiling  and 
floor  ; each  two  of  these  rows  were  5 feet  6 inches  wide, 
and  at  every  twenty  inches  were  battened  across 
throughout.  There  were  thus  four  rows  and  four 
-walking  spaces  along  the  room,  and  each  row  had  nine 
tiers,  rising  one  above  the  other,  20  inches  each  in 
height ; on  the  fourth  tier  there,  is  a platform,  ascended 
by  a ladder,  as  a man  on  the  ground  could  not  reach 
higher,  to  attend  to  the  worms.  Between  each  of  these 
tiers  the  worn,s  are  placed  on  sheets  of  paper  2 feet 
9 inches  by  2 feet,  the  paper  lying  loosely  on  a wooden 
frame  of  the  same  size,  made  of  laths  or  other  narrow 
|)ieces  of  wood.  TYderneath  the  building,  and  entered 
from  the  outside.  1 1 ere  is  an  excavation  about  15  feet 
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square  and  7 high,  where  the  mulberry  leaves  are  put 
and  kept  fresh  until  required  for  use.  There  is  a stove 
in  the  hatching-room  for  use,  if  required,  which  seldom 
or  ever  happens  ; and  in  the  other  small  room  are  two 
machines,  something  like  chaff-cutters,  used  for  cutting 
up  the  mulberry  leaves.  It  must  not,  however,  be  sup- 
posed that  buildings  such  as  this  I have  attempted  to 
describe  are  in  general  use,  or  that  they  are  necessary  in 
carrying  on  this  industry.  A garret,  a cool  room,  a 
barn  or  other  shed,  may,  with  a little  fitting  up,  be  made 
to  answer  every  purpose.  There  must  be  no  smells  nor 
closeness  ; purity  and  plenty  of  air  and  warmth  are  the 
only  essentials. 

Chinese  are  employed  in  the  establishment,  as  being 
cheaper,  and  generally  understanding  something  about 
the  management  of  worms.  Under  the  guidance  of 
Monsieur  Blanc,  the  able  manager,  and  Mr.  Reed,  the 
i obliging  managing  director  of  the  company,  I carefully 
examined  the  various  details  of  the  operation,  remaining 
in  the  cocoonery  the  whole  day.  To  commence  with  the 
hatching-room : — The  worms  are  here  hatched,  and,  at 
the  end  of  the  day,  every  day’s  hatching  removed  on  to 
the  paper  trays  previously  described,  which  must  be  then 
marked  with  the  day  of  the  month.  This  keeping  of 
every  day’s  hatching  separate  is  absolutely  and  essentially 
necessary,  otherwise  the  worms  on  the  same  paper  would 
moult  at  different  times,  and  some  would  require  feeding, 
whilst  others  would  require  to  be  left  alone  undisturbed. 
The  manner  of  removing  the  young  worms  is  this  : — 

I Long,  narrow  strips  of  the  mulberry  leaf  are  laid  upon 
them,  on  to  which  they  immediately  climb,  and  the  strip 
of  leaf  is  then  placed  on  the  paj>er  tray  which  is  intended 
for  use.  The  process  is  the  same  throughout,  except 
that,  after  the  first  age,  young  mulberry  twigs  are  sub- 
stituted for  the  leaves.  The  tray,  dated,  and  thus  filled 
with  worms,  but  not  too  closely,  or  so  as  to  o-vercrowd 
; one  another,  is  then  carried  into  the  feeding-room, 

' placed  upon  one  of  the  shelf'es  or  tiers,  and  food  placed 
i upon  it.  During  the  first  age  the  worms  require  little 
food,  but  that  food  must  be  finely  cut  up.  The  food  is 
coarser  the  second  age,  and  coarser  still  the  third  age, 
when,  indeed,  the  leaves  are  sometimes  given  entire,  as 
they  always  are  during  the  fourth  age ; branches  are 
supplied  to  the  worms  of  the  fifth  age.  After  each 
moulting,  the  remains  of  leaves  and  skins  are  cleaned 
off  the  papers,  the  worms  being  meanwhile  removed  in 
the  manner  already  explained.  There  is  a fifth  cleaning, 
too,  between  the  fourth  moulting  and  the  commencement 
of  spinning  the  cocoon.  Monsieur  Blanc  has  the  worms 

I fed  four  times  in  the  twenty-four  hours,  namely,  at  6 in 
the  morning,  10  in  the  forenoon,  3 in  the  afternoon,  and 
at  8 at  night.  The  worms  of  the  fourth  and  fifth  age, 

1 especially  the  worms  of  the  fifth  age,  are  fed  day  and 
night.  During  this  latter  age  they  eat  more  than  they 
do  all  the  rest  of  their  lives  together,  and  must  never  be 
allowed  to  want ; for  the  more  they  eat,  and  the  faster, 

I the  greater  will  be  the  quantity  of  silk  they  spin.  The 
worms  which  were  ready  to  commence  their  cocoons  had 
. dried  branches  or  twigs  of  oak  placed  upright  along  two 

I sides  of  the  paper  trays,  bent  at  the  top,  along  the  bottom 
of  the  shelf  or  tier  above.  Bugs  and  mice  had  begun  to 
be  destructive  to  the  worms,  but,  to  prevent  this,  deep  tin 
bowls  were  being  placed  underneath  the  uprights,  and  filled 
either  with  water  or  lime.  The  floor  of  the  cocoonery, 
too,  was  sprinkled  twice  or  thrice  daily  with  water. 
M.  Blanc  was  making  some  very  interesting  experi- 
ments, at  the  time  of  my  visit,  in  crossing  the  Cali- 
fornian annuals  with  the  French  and  Japanese,  and 
' seemed  very  sanguine  that  the  result  would  give  a 
larger  worm  and  a much  hardier  one,  which  would  pro- 
I duce  a more  valuable  cocoon  than  is  now  produced  in 
either  of  these  countries.  An  ounce  of  eggs  produces 
from  38,000  to  40,000  worms ; 80  oz.  had  been  hatched 
by  M.  Blanc,  and  the  result  was  about  3,000,000 
j of  worms.  By  keeping  the  eggs  back,  he  expected  to 
hatch  altogether  about  8,000,000  worms,  which  would 
give  him  about  22,000  oz.  of  eggs,  aU  of  which  are 


already  ordered  at  4 dols.  an  ounce,  making  the  returns 
about  £19,125  for  the  season.  One  thousand  six  hundred 
pounds  of  leaves  are  required  to  feed  the  worms  hatched 
from  an  ounce  of  eggs  ; that  is  to  say,  38,000  worms.  A 
tree  two  years  old  generally  produces  from  five  to  seven 
pounds  of  leaves  ; consequently,  it  would  take  250  trees 
to  feed  this  number.  Here  the  young  trees  are  plucked 
when  they  are  12  months  old,  but  M.  Blanc  is  opposed 
to  this,  and  never  touches  the  leaves  of  the  trees  at  Davis- 
ville  until  they  are  two  years’  growth.  A tree  five  years 
old,  if  not  picked  before,  produces  40  lbs.  of  leaves  ; if  so 
picked,  25  lbs.,  increasing  the  quantity  of  its  leaves  as  it 
grows  in  age.  For  persons  entering  into  the  business  at 
a distance,  trees  one  or  two  years  old  are  recommended. 
They  are  safely  transported,  having  been  sent  from  Cali- 
fornia to  Europe.  The  propagation  by  layers  and  cut- 
tings is  safer  than  by  seeds  ; the  industry,  too,  can  be 
entered  into  at  once,  without  having  to  wait  a couple  of 
years.  The  cost  of  the  trees  is  from  75  dols.  to  100  dols. 
the  thousand. 

There  have  been  no  cocoons  exported  hitherto  except 
perhaps  in  a few  instances,  where  some  have  been  sent 
to  France  or  Italy  ; but  these  were  only  samples,  and 
therefore  limited  in  supply.  The  reason  of  this  is  that 
the  supply  of  eggs  raised  in  California  has  hitherto  been 
insufficient  to  meet  the  demands  of  foreign  countries ; 
and  as  the  production  of  these  is  much  more  profitable 
to  the  growers  than  the  raising  of  cocoons,  silk  growers 
have  confined  themselves  exclusively  to  the  former. 
There  is  no  practical  experience  to  be  obtained  upon  the 
matter.  M.  Blanc,  however,  informed  me  that  the  silk 
should  not  be  wound  off  in  this  country,  as  it  can  be  done 
much  cheaper  and  better  at  home ; and  for  this  reason 
the  cocoons  unwound  are  preferred  by  the  manufacturers. 
He  intends  exporting  some  this  year  as  an  experiment, 
and  the  plan  he  proposes  to  adopt  is,  to  dry  the  cocoons 
by  steaming  them,  and  afterwards  pressing  them.  The 
process  is  very  simple. 

A box  of  sheet  iron  is  fitted  up  with  a false  bottom, 
say  eighteen  inches  above  the  real  bottom,  made  of 
wire  cloth,  and  the  space  between  a little  more  than 
half  filled  with  water.  The  box  is  then  laid  upon 
the  fire  until  the  water  boils,  when  the  cocoons  are  laid 
upon  the  false  bottom,  and  there  kept  for  ten  minutes. 
They  are  then  removed,  and  thoroughly  dried  in  the 
atmosphere,  when  they  are  pressed  in  a h5'draulic  press, 
and  ready  for  export.  In  carrying  out  the  process  the 
greatest  care  must  be  taken  in  seeing  that  the  cocoons 
are  entirely  dry  before  putting  them  in  the  press. 

I have,  in  a previous  part  of  this  report,  casually 
referred  to  the  fact  that  one  of  the  cocooneries  at  Davis- 
ville  was  occupied  by  four  Frenchmen,  who,  as  an 
experiment,  had  been  supplied  by  the  proprietors  with 
25  ounces  of  eggs,  and  food  for  the  worms,  the  gross 
returns  from  the  transaction  being  equally  divided  be- 
tween the  men  and  the  proprietors.  The  Frenchmen, 
of  course,  found  all  necessary  labour,  and  defrayed  all 
other  expenses.  The  following  estimate  of  the  profits 
was  supplied  to  me  by  Monsieur  Blanc  — ■ 

25  ounces  of  eggs  X by  38,000,  number  of  worms 
in  1 ounce,  ~ 950,000 ; 950,000  worms,  allowing  for 
casualties,  produce  900,000  cocoons  ; 900,000  cocoons, 
divided  by  360,  the  usual  number  of  cocoons  in  a pound 
weight,  give  2,285  lbs. 

2,285  lbs.  cocoons,  at  4s.  2d.  per  lb.  . , £476  1 0 

Half  of  this  makes  the  proprietors’ 
share 238  0 0 

The  Frenchmen’s  expenses  wiU  be — 

Their  keep  for  six  weeks, 

say  £18  0 0 

Six  extra  men  for  ten 

days 8 10  0 

26  10  0 

Giving  them  a net  profit  of  £212  for  six  weeks’  work. 

The  quantity  of  leaves  required  to  feed  these  million 
worms  will  be  about  46,000  lbs.,  1,600  lbs.  being  the 
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quantity  allowed  for  an  ounce  of  eggs,  or  38,000  worms. 
If  we  allow  5 lbs.  of  leaves  to  each  tree,  and  this  is  a 
low  estimate,  we  find  that  9,000  trees,  two  acres  say, 
give  a gross  return  of  £476.  This,  however,  I am  in- 
dined  to  think  high,  my  own  opinion  heing  that  from 
£120  to  £150  an  acre  may  be  expected,  and  that  the 
expense  of  cultivating  and  attending  the  worms  may  be 
put  down  at  from  £25  to  £35  per  acre,  leaving  £100  an 
acre  as  the  clear  profit.  This  is  certainly  an  estimate, 
erring,  if  at  all,  in  placing  the  return  below  that  actually 
obtained. 

This  year  it  is  supposed  upwards  of  20,000,000  of 
cocoons  will  be  exported,  when  a more  accurate  estimate 
as  to  the  profits  can  be  obtained. 

{To  be  continued.') 


SILK  SUPPLY. 

The  following  correspondence  illustrates  the  progress 
recently  made  in  sericiculture  in  Western  Australia ; — 

From  C.  Brady,  Esq.,  F.L.8.,  to  the  Eon.  the  Colonial 
Secretary. 

New  South  Wales,  26th  January,  18?3. 

SiE, — I have  the  honour  herewith  to  band  you,  for  the 
information  of  the  Governor  of  Western  Australia,  some 
printed  matter  having  reference  to  the  establishment  of 
silk  culture  in  Australia.  1 beg  you  to  be  good  enough 
to  direct  his  Excellency’s  attention  more  particularly  to 
statements  in  regard  to  features  in  the  management  of 
silkworm  establishments  which  are  calculated  to  render 
the  industry  peculiarly  suitable  and  profitable  to  Aus- 
tralians. 

First,  to  the  circumstance  that  we  are  in  possession  of 
the  finest  and  most  profitable  brood-stocks  in  existence,  of 
silkworms  newly  imported,  as  well  as  others,  now  for 
several  years  successfully  acclimatised,  and  special  to  this 
country,  both  of  which  are  recognised  by  the  higher 
European  authorities  as  not  only  unquestionably  healthy, 
but  of  varieties  most  appreciated  and  desiderated  in  the 
leading  grain  and  eilk-purchasing  countries. 

Secondly,  to  the  remarkable  and  important  experience 
gained  in  the  colony,  proving  at  once  the  prao  icability 
and  the  advantage  of  rearing  silkworms  (of  tiuly  annual 
races)  more  frequently  than  once  a year — a plan  which 
admits  of  several  crops  a-year  being  raised  by  any  indi- 
vidual establishment  having  inexhaustible  supplies  of 
food  leaf,  and  of  three  crops  being  raised  at  any  time  in 
one  season,  at  the  will  of  the  proprietors,  from  eggs  laid 
by  moths  during  the  preceding  season. 

The  brood  stocks  and  the  improved  methods  of  rearing, 
&c.,  are  the  fruit  exclusively  of  my  own  study,  experi- 
ence, and  labour. 

1 submit  for  your  inspection  a sheet  of  specimens  of 
cocoons  (reared  at  my  place,  Curl  Curl,  Manly),  a glance 
at  which  will  convey  to  your  mind  that  wliich  no  amount 
of  writing  can  do,  namely,  the  least  difference,  in  quality 
and  in  quantity,  of  the  produce  of  different  varieties  of 
silkworm. 

This  view  will  enable  you  to  explain  to  your  govern- 
ment the  difficulty  of  imparting  to  others  ideas  which 
shall  serve  the  avoidance  of  unprofitable  exertion  (which 
has  hitherto  been  a material  impediment  to  success),  and 
and  of  impressing  inexperienced  persons  with  sound  useful 
knowledge  on  this  subject. 

I much  regret  it  is  not  in  my  power  to  furnish  you  with 
printed  copies  of  various  notices  in  Europe,  as  well  as  in 
America,  regarding  experience  developed  in  the  long, 
arduous,  and  expensive  operations  carried  out  by  me  in 
this  colony,  while  introducing,  expeiimenting  upon,  and 
acclimatising  valuable  kinds  of  silkworms  (both  in-door 
and  out-door  feeders),  and  in  rescuing  many  important 
races  perishing  (and  since  utterly  lost  in  Europe)  from 
disease. 

The  papers  are  nearly  all  out  of  print,  and  I have  copies 


only  of  part  myself  for  reference,  but  should  circumstances 
at  any  time  induce  me  to  reconstruct  my  own  notes,  and 
the  comments  of  others  thereon,  I will  take  care  to  furnish 
you  vrith  copies. 

I am  not  in  a position  to  undertake  any  fresh  enterprise 
which  will  materially  interfere  with  the  conduct  of  my 
own  establishment  (now  removing  to  Antony,  on  the 
Twmed  Eiver,  N.S.W.,  w'd  Brisbane,  Queensland),  but  I 
would  beg  you  to  do  me  the  favour  to  express  to  Mr. 
Weld  my  desire  to  do  anything  in  my  power  to  further 
his  design  to  make  this  valuable  industry  practicable  in 
the  colony,  under  his  government,  and  to  place  my  per- 
sonal services  as  far  as  they  may  be  available  at  his  Ex- 
cellency’s command. — I have,  &c., 

Charles  Beady. 

The  Honourable  E.  P.  Barlee, 

Colonial  Secretary  of  Western  Australia, 

At  present  in  Sydney. 

Manly,  New  South  Wales,  13th  February,  1873. 

Sir, — With  reference  to  my  letter  to  you,  dated  25th 
January,  and  to  subsequent  conversations  and  correspon- 
dence, I have  now  the  honour  to  submit  the  following  for 
the  coni-ideration  of  your  government. 

To  introduce  and  establish  the  economic  culture  of  silk 
on  a rational  basis  in  any  country  where  it  is  new  to  the 
manual  working  portion  of  the  population,  it  is  manifestly 
expedient  at  the  beginning,  by  sound  instruction  and  the 
force  of  actual  example,  to  set  people  at  once  to  work  in 
the  right  way.  On  this  head  I need  not  do  more  than 
ask  your  attention  to  the  printed  matter  in  your  posses- 
sion, and  only  allude  to  the  productive  value  of  silkworms 
when  their  rearing  is  a general  occupation  and  carried  on 
in  a systematic  manner. 

The  money  value  of  the  silk  crops  of  the  world  is 
enormous,  and  the  financial  operations  they  give  rise  to 
between  widely  different  communities  immenselj-  affect 
and  facilitate  trade  in  general.  The  instance  of  Japan  is 
a notable  example.  A demand  for  silkworms’  eggs  alone 
has  not  only  created  a vast  and  entirely  new  trade,  but 
has  in  a marvellously  short  time  completely  upset  the 
traditions  and  revolutionised  the  character  of  a population 
said  to  be  as  large  as  that  of  Great  Britain  and  Ireland  ; it 
has  infused  a ferment  which  has  already  wrought  immense 
effects ; introduced  or  created  elements  which  have  not 
only  powerfully  influenced  progress  in  Japan,  but 
materially  atiected  the  commerce  and  prosperity  of  other 
countries. 

It  may  be  that  these  phenomena,  as  regards  Japan, 
may  not  retain  their  present  form,  and  it  is  quite  cenain 
that  if  any  other  country  could  supply  the  commodity  (silk- 
worms’ eggs,  or  grain,  which  has  wrouglit  the  wonderful 
revolution  rererred  to)  so  largely  wanted  in  Europe,  of  a 
quality  superior  to  rhat  of  Japm,  and  mote  suitable  to 
European  requirements,  a portion  at  least  of  the  trade 
may  be  diverted,  and,  if  judiciously  managed,  gradually 
extended.  You  are  aware  that  the  Japan  grain,  even  the 
best  of  its  kind,  by  no  means  satisfies  the  exigencies  of 
Europeans  as  to  quality,  though,  such  as  it  is,  tliis  last 
season  has  seen  tire  transfer  of  about  £700,000  sterling  in 
hard  cash,  independent  of  other  trade,  from  European 
silkworm  rearers  into  the  hands  of  the  tillers  of  the  soil 
of  Japan. 

This  significant  fact  shonld  be  considered  in  its  many 
bearings;  and  if  it  should  appear  to  your  government 
politic  in  the  interests  of  your  colony  to  take  measures  to 
place  within  reach  of  your  colonists  the  advantages  of  this 
particular  industry,  1 would  suggest  that  proper  steps 
shonld  be  taken  at  the  outset  to  afford  to  settlers  proper 
knowledge,  example,  and  experience  with  art  of  rearing 
silkworms,  together  with  opportunity  to  obtain  food-plants 
and  profitable  brood- stock. 

I am  fully  convinced  that  silkworms  and  their  various 
food-plants  will  thrive  in  Western  Australia.  I know 
you  have  special  advantages  in  position,  as  well  as  climate, 
to  make  tiie  industry  profitable  if  propcily  understood  ; 
and  I shall  be  glad  to  contribute  to  its  success  to  the 
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utmost  of  my  power,  both  in  the  conduct  of  a government 
establishment,  and  also  by  myself  settling  and  residing  at 
least  a portion  of  the  year  in  the  colony.  I am  prepared 
to  supply  your  government  with  suitable  healthy  brood- 
stock  of  silkworms  for  the  general  benefit  of  the  colony, 
and,  at  the  same  time,  to  establish  farms  and  factories  on 
my  own  account  in  approved  localities,  if  satisfactory  ar- 
rangements can  be  made  to  induce  and  justify  me  in  so 
doing. 

It  appears  to  me  that  a government  establishment  for 
public  purposes  in  regard  to  silk  sliould  co-exist  with 
private  silk  farms  and  factories.  The  farmer  should  em- 
ploy all  otherwise  waste  labour  of  a superior  class,  in 
farming  plantations  on  public  property,  in  keeping  them 
in  order,  and  in  constant  extensions,  so  that  in  a few  years 
a considerable  amount  of  food-leaf  may  be  available  for 
silkworms.  The  director  should  impart  instruction  to  all 
persons  employed,  so  far  as  may  be  praoiicable,  and  in 
particular  he  should  train  a number  of  apprentices  or 
others  ; these  latter  should  pay  the  government  for  the 
advantages  they  get,  arid  be  dealt  with  as  individuals 
who  may  be  expected  in  due  time  to  take  independent 
and  useful  action  in  carrying  the  industry  into  various 
parts  of  the  colony, 

A private  silk  factory  would  be  expedient,  in  view  of 
the  necessity  of  bringing  private  inteiests  to  co-operate  in 
establishing  markets  for  the  produce,  whether  silk  or 
grain,  particularly  the  latter,  which  could  only  be  realised 
under  guarantees,  and  espei  ially  to  provide  that  obvious 
requirement — a market  in  the  colony  for  small  quantities 
of  produce. 

I am  so  entirely  unacquainted  with  Western  Australia, 
and  its  social  condiiion,  1 am  quite  at  a loss  to  form  esti- 
mates as  to  expenditure.  I must  theref  >re  restrict  myself 
to  indicate  in  a rough  way  what  may  be  wanted  for  a 
government  establishment.  First,  a suitable  tract  of 
land  should  be  set  apart  for  the  culture  of  silkworms,  both 
indoors  and  out.  Secondly,  this  land  must  be  first 
thoroughly  cultivated  and  planted  witli  appropriate 
kinds  of  food-plants,  and  then  constantly  maintained  clean 
and  in  good  tilth.  Thirdly,  buildings  must  be  provided 
which,  though  as  inexpensive  as  may  be,  should  yet  be 
sufficiently  well  constructed,  and  of  materials  to  keep  in 
good  order,  without  frequent  repairs  or  renewals.  Beyond 
these  items,  and  what  they  necessarily  imply,  tools,  fit- 
tings (of  the  simplest  character),  utensils,  instruments,  &c., 
no  great  outlay  need  be  incuned  ; the  silk  could  at  once 
be  disposed  of  in  the  form  of  cocoons,  and  the  “graining” 
effected  by  an  arrangement  with  skilled  persons,  who 
alone  could  make  it  pnfitable.  or.  indeed,  sell  giain  at 
any  pi  ice. 

If  I am  made  to  understand  that  my  personal  presence 
in  Western  Australia  would  be  agreeable,  1 could,  upon 
timely  notice,  proceed  thither  for  a few  w'eeks,  and  do  my 
best  to  assist  your  government  to  iniiiate  operations,  and 
afterwards  devote  a portion  of  each  year  to  personal  super- 
intendence and  direction,  should  my  services  be  so  desired. 
Further,  1 would,  while  absent  from  Western  Australia, 
attend  to  matters  that  would  have  to  he  attended  to,  such 
as  the  maintenance  of  Iresh  and  constant  renewals  of 
brood-stock, already  acclimatised, and  properly  by  bernated, 
wherewith  to  raise  silk  and  grain  for  u.se  iu  Western  Aus- 
traha  and  export  thence  to  Euiope. 

1 now  reply  to  your  inquiries  seriaUm: — 

l.st.  The  extent  of  land  required  lor  a puWio  silk  estab- 
lishment ? — This  is  nearly  a matter  of  choice.  So  long  as 
there  is  sufficient  acreage  (say  tw'enty  aciea  and  upwards) 
to  produce  a substantial  amount  of  leaf  of  one  kind,  and 
one  quality  of  that  kind, the  extent  is  immaterial;  Imt  1 
would  recommend  a considerable  scope  ol  land  to  he  le- 
served,  both  to  provide  for  future  enlargements,  and  to 
avoid  intrusion,  though,  perhaps,  strangers  would  not  be 
so  objectionable  to  a public  establishment  as  detrimental 
to  the  management  of  piivate  aflaiis. 

2nd.  The  nature,  cost,  and  extent  of  buildings  required, 
inclusive  of  fittings  ? (I  understand  exclusive  of  dwell- 


ings).— These  would  be  best  of  the  humble.st  materials. 
Lower  walls  of  rammed  earth  or  dry  stone,  to  f irm  a base- 
ment of  an  even  cool  temperature ; an  upper  story  of  the 
same,  or  of  studs  at  appropriate  distances,  to  hold  a light, 
strong,  textile  fabric  (common  “ cheesaclotli  ” answeis 
extremely  viell),  stretched  all  round  ; roof  of  thatch  (grass 
tree,  so  abundant  about  Sydney,  makes  an  admirable  as 
well  as  durable  cover) ; floor,  however,  should  be  of  good 
timber,  wi'h  both  balcony  and  verandah  all  round,  the 
former  enclosed  with  rough  matting,  tatty,  or  trellis,  to 
partially  break  the  force  of  the  wind,  which  yet  should 
be  free  to  pass  in  and  out  through  the  cheesecloth  walls. 
The  extent  of  each  building  should  be  from  60  or  100  up 
to  200  or  300  feet  in  length,  by  20  or  30  wide.  It  is  ex- 
pedient not  to  rear  more  than  ten  ounces  in  any  building 
at  one  time  ; less  is  decidedly  preferable.  Silkwormeries 
should  be  numerous  rather  than  extensive,  as  1 will  ex- 
plain by  word  of  mouth  rather  than  make  this  communi- 
cation more  lengthy.  The  fittings  required  are  plain 
tables,  racks,  and  so  on.  The  whole  may  be  of  common 
bush-stuff,  the  work  rustic  in  the  truest  sense. 

3rd.  Probable  outlay  for  tools  and  the  nature  of  them  ? 
— By  tools  I mean  axes,  hoes,  ploughs,  and  so  on,  of  com- 
mon husbandry  and  horticulture,  and  (to  add  to  your 
query)  by  utensils  I mean  hurdles,  trays,  leaf-cans,  knives, 
thermometers,  and  such  like,  or  materials  and  labour  to 
make  them. 

4th.  Amount  of  land  to  be  granted  to  me  as  an  induce- 
ment to  settle  in  Western  Australia? — Four  sections 
(square  miles)  of  good  land. 

5fh.  What  period  of  each  year  I should  propose  to 
spend  there  ?— It  would  be  absolutely  necessary  for  me  to 
be  on  the  spot  some  time  beforehand  to  direct  prepara- 
tions and  get  ready  for  rearing  ; to  conduct  and  explain 
the  mode  of  hatching  silkworms’  eggs ; to  conduct  and 
discipline  the  rearing  ; to  watch  and  control,  as  well  as 
provide  for  the  cocooning  ; to  direct  the  sorting  of  cocoons 
and  selections  for  silk  and  for  grain,  together  w’ith  pre- 
paration (if  necessary)  of  cocoons  for  maiket.  The  strain 
of  this  work  on  one  individual,  who  would  fur  weeks 
he  necessaiily  occupied  night  a.s  well  as  day  iiinil  some 
learners  were  qualified  in  a ceitain  degree  to  relieve  him, 
would  at  first  be  veiy  great  but  unavoidable. 

6th.  Would  the  period  embrace  the  whole  process  to 
beb  arned? — Yes,  it  should  emiirace  the  whole  process 
(perhaps  including  giaining,  also,  toa  select  few,  if  suitable 
tor  this  particular  work),  and  should  include  what  is  neces- 
sary in  outdoor  work,  as  to  cultivation,  &c. 

7th.  The  amount  of  salary  1 should  deem  adequate  to 
the  services  given? — Under  the  circumstanocs  I would 
accept  £360  a year,  fixed  salary,  for  a term  of  years,  with 
percentage  on  proceeds  of  silk  and  grain. 

8th.  The  per  ceutage  on  sale  of  silk? — Twentv. 

9ih.  The  per  cemage  on  proceeds  of  grain? — Fifty. 

This  last  item,  however,  is  oue  requiting  a good  deal  of 
explanation.  In  my  own  affairs  1 pay  fifty  per  cent,  for 
the  hybernation  and  realisation  of  grain  in  Europe,  1 my- 
self being  responsible  for  the  quality  of  breed,  quality  of 
grain  of  breed,  and  its  proper  preparation  for  export — 
thus,  for  every  ten  shillings,  practically  1 guarantee  and 
am  personally  liable  to  the  extetit  of  one  pound.  Of  the 
ten  shillings  pertaining  to  Australia  I should  claim  five, 
leaving  five  as  the  net  result  for  the  rearing.  To  exemplify 
— sufipose  ten  ounces  yield  one  thousand  ounces  of  grain, 
worth  £1  per  ounce,  £500  would  be  al  sorbed  in  theexpenses 
of  h\ bernating,  retailing,  and  realising  in  Europe,  £620  to 
the  farm  and  £250  for  my  share. 

To  resume  E'o.  2 and  3 queries,  as  to  cost.  The  ex- 
penditure contemplated  being  principally  labour,  1 eatinot 
e.riimate  the  cost,  having  no  experience  and  no  data  as  to 
Western  Australia ; but  £200  ought  to  suffice  for  such 
tools,  mateiials,  light,  utensils,  instruments,  &c.,  aswould 
have  to  be  purchased. 

In  conclusion,  I must  guard  you  from  supiposing  that  I 
here  refer  to  more  than  rearing  (at  any  rate  at  first),  unless 
you  see  fit  to  add  out-door  silkworms  to  our  eflbrts,  in 
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wbicli  case  I should  be  very  desirous  to  do  the  needful 
other  than  annual  mulberry  silkworms  (and  these  indoors 
only).  The  operations  which  you  rtray  have  understood 
I have  carried  on  for  so  long  in  acclirnari/ing  and  natural- 
izing many  ditferent  kinds  of  worms  involve  researches 
arrd  provision  in  many  ways  quite  unstii'ablc  for  a govern- 
ment to  undertake;  they  are  such  as  can  only  he  carried 
out  by  private  individuals,  and  only  by  private  individuals 
who  are  not  constrained  as  to  localities  for  separate  rear- 
ing and  isolation  of  the  various  insects,  as  well  as  of  the 
ditferent  plants  for  their  support. — I have,  &c., 

Chables  Brady. 

The  Honorable  F.  P.  Barlee, 

Colonial  Secretary  of  Western  Australia, 

At  present  in  Sydney. 


SILK  FKOM  JAPAN. 

The  silk  season  of  1872-73  has  been,  to  say  the  least 
an  unfortunate  one  throughout  for  the  exporters.  The 
prices  at  which  it  opened  left,  with  very  few  exceptions, 
severe  losses  against  the  rates  that  were  ruling  at  home  ; 
nor  had  the  buyers  any  opportunity  of  making  up  for 
those  losses,  because  the  foreign  markets  exhibited,  from 
and  after  September,  a continuousl3^  falling  tendency 
without  any  intermission  or  rally,  until  last  May.  At 
one  time  only  would  there  have  been  a possibility  of  ob- 
taining a reduction  of  prices,  viz.,  after  the  holidays  in 
January  last,  when  the  natives,  tired  of  holding  on, 
began  to  show  s.yraptoms  of  giving  way,  although  not 
yet  enough  to  leave  a sufficient  margin.  But,  instead  of 
waiting  still  longer,  some  of  the  foreign  houses  threw 
away  the  advantage  of  their  position,  and,  yielding  to 
the  desires  of  the  dealers,  did,  as  we  have  said  above, 
accept  considerable  quantities  of  silk  for  consignment  to 
Europe  on  account  of  the  latter,  under  what  turns  out 
now  to  have  been  unreasonable  advances.  Having  thus 
had  their  pressing  wants  unexpectedly  relieved,  the 
Japanese  resumed  their  firm  attitude,  and  the  opportu- 
nity of  establishing  a fall  was  irretrievahty  lost  for  all. 

Unquestionably  the  severe  losses  of  the  exporters  are 
much  to  he  deplored  ; but  for  those  who  have  dispas- 
sionately and  inaturelj^  considered  the  subject,  a useful 
lesson  has  been  taught  which  should  serve  as  a rule  for 
the  future.  The  course  of  business  of  the  last  season 
brought  out  a fact,  on  which  too  little  stress  had  pre- 
viousljr  been  laid.  The  foreign  houses  in  the  East  were 
lately  in  the  habit  of  looking  too  much  to  the  past,  and 
not  enough  to  the  present,  wants  of  the  European  con- 
sumers. Whilst  thejr  were  overlooking  the  fact  that  the 
production  in  Europe  has  almost  entirety  recovered  from 
the  disease  of  the  silkworms,  they,  at  the  same  time,  paid 
too  little  heed  to  the  increased  imports  of  Asiatic  silk 
into  Europe.  The  home  markets  have  become  gradually 
glutted.  The  consumption  is  now,  and  h.as  been  for 
some  time  past,  unable  to  cope  with  the  production,  and 
so  much  is  this  the  case  that  manj'  peopJe  consider  the 
recent  check  to  the  crop  in  France  and  Italy  to  he  rather 
a stroke  of  good  fortune  than  of  ill-luck. 

Enough  has  been  said  here  and  elsewhere  to  show  that 
the  stocks  of  old  China  and  Japan  silk  existing  at  this 
time  on  the  home  market  are  sufficient  for  a whole 
year  at  a moderate  average  rate  of  consumption,  such  as 
the  present ; and  if  we  add  to  them  the  estimated  exports 
for  the  season  1873-74,  the  disposable  quantity  will  be 
vastly  in  excess  of  the  wants  of  the  manufacturers. 
And  what  consequences  may  he  looked  for  ? That  prices 
may  fall  again  even  below  the  present  point.  It  is  a 
truth,  which  we  are  loth  to  repeat,  that  ,m  article  be- 
comes depreciated  in  proportion  to  its  abundance,  and 
vice  versa,  ami  such  is  now  precisely  the  case  with  silk. 
It  is  quite  clear  to  us  that  unless  the  exporters  pay  mode- 
rate prices  this  se.ason,  they  will  sooner  or  later  find  out 
their  mistake.  The  Japanese  dealers,  like  the  Chinese, 
have  hoard  of  the  late  frosts  in  Europe,  and  arc  trj’ing 
to  force  the  rates  up.  But  they  are,  or  affect  to  be,  igno-  I 


rant  of  the  state  of  stocks  at  home ; they  rely  besides 
upon  the  usual  eagerness  of  buyers  to  secure  the  earliest 
arrivals  of  the  new  p^roduce  at  almost  any  price,  as  was 
done  quite  lately  in  the  tea  market. — Japan  Mail. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


NATAL  PRESEEVED  FRUITS. 

The  Messrs.  Jameson,  of  Durban,  exhibit  a somewhat 
interesting  series  of  preserved  fruits  at  the  International 
Exhibition  of  the  current  year,  which  they  are  endea- 
vouring to  make  articles  of  export  from  Natal  to  England. 
The  circumstances  which  favour  this  enterprise  are  abun- 
dance and  cheapness  of  the  two  prime  ingredients — the 
sugar  and  the  fruit;  some  speciality  in  the  vegetable 
productions  of  the  colony  ; and  the  comparative  compact- 
ness of  the  piroduction  for  sea  transport — a by  no  means 
unimportant  consideration,  as  a freight  of  35s.  a ton 
means,  under  the  circumstances,  an  addition  to  the  selling 
pirice  of  only  three-quarters  of  a farthing  the  pound. 

First  and  foremost  in  the  series  stands  the  amatungulu 
(sometimes  called  Natal  plum)  jam,  which  is  mainly 
notable  as  being  preserve  from  a realty  wild  indigenous 
fruit,  the  berry  of  an  apocynaceous  plant,  the  Arduinia 
i/raiidiflora,  which  grows  in  great  abundance  all  along 
the  Natal  sea-coast.  This  jam  is  firm,  and  nearly  like 
that  of  the  quince,  and  has  a rough  acid  flavour,  imme- 
dia.tety  suggestive  of  uncompromising  wildness.  It  is  a 
curious  and  agreeable  preserve.  The  “ gooseberry  jelly  ” 
is  not  a true  groseille;  it  is  produced  from  a solanaceous 
pilant,  the  Fltysalis  pubescens,  which  grows  as  a coarse 
weed  pretty  well  over  South  Africa.  The  fruit,  in  its 
ordinary  ripe  state,  has  a strong,  rank,  not  altogether 
agreeable  flavour ; hut  this  is  very  much  subdued,  and 
indeed  almost  eradicated,  in  this  preserve,  only  remain- 
ing in  the  form  of  a faintish  smell.  The  jelly  is  pleasantly 
sharp,  without  having  the  rough  metal-like  acid  of  the 
amatungulu.  The  guava  jelly  has  the  full  taste  of  the 
West  Indian  preserve,  and  the  pine-apple  jam  has  the 
rich,  almost  too  luscious  taste  for  which  the  Natal  pines 
are  famed,  and  which  leaves  the  penalty  of  a slight 
soreness  on  the  tongue  after  too  free  an  indulgence. 
The  “ loquat  ” is  a verj^  sweet  and  firm  preserve,  slightly 
resembling  quince  marmalade,  hut  with  less  pronounced 
individual  flavour.  It  is  made  from  the  fruit  of  a plant 
of  the  apple  tribe,  namely,  the  Eriohoiryajaponica,  which 
is  very  delicious  in  its  unpreserved  ripe  state,  having 
the  flavour  of  the  apple  grafted  upon  the  flesh  of  the 
melting  peach,  with  large  apple  pips  taking  the  place  of 
the  stone,  and  ripening  in  massive  bunches.  Like  the 
melting  peach,  the  fruit  is  almost  too  delicate  for  a pre- 
serve. Its  most  reflned  and  exquisite  quahties  do  not 
survive  the  bath  of  boiling  sugar.  The  roselle  is  the 
preserved  bract  of  a mallow-like  plant,  the  Sybiscus 
subdraffa,  which  makes  a most  estimable  substitute  for 
red  currant  jelty.  There  are  three  Natal  fruits  which 
do  not  appear  in  this  contribution  from  Messrs.  Jameson, 
hut  which  are  of  such  high  capability  and  excellence  in 
the  preserved  state,  that  it  is  to  he  hoped  their  absence 
is  hut  a temporary  and  passing  incident  in  this  early 
attempt  to  establish  a Natal  fruit  export.  These  absentees 
are  the  granadilla,  the  fruit  of  a passion  flower,  the 
Fassijlora  cdulis,  almost  without  a rival  for  delicate  frag- 
rance and  perfume  ; the  Kei  apple,  the  fruit  of  an  in- 
digenous ehonaceous  plant,  that  furnishes  another  very 
good  substitute  for  currant  jelty ; and  the  St.  Helena 
peach,  which  resembles  in  the  preserved  state  a very  ex- 
cellent jmllow  plum.  The  shadoek  marmalade  of  Natal 
might  perhaps  also  be  spoken  of  in  similar  terms  of 
regret,  as  it  is  a worthy  substitute  for  the  Seville  orange 
marmalade. 

The  Messrs.  Jameson  contributes  two  very  good  speci- 
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mens  of  Natal  chutney,  with  the  preserved  fruits  ; one 
made  from  the  tamarind  and  the  other  from  the  banana. 
The  specimen  from  the  banana  is  especially  excellent, 
and  well  deserving  of  all  that  can  he  said  in  its  xmaise. 
Advantage  has  been  very  skilfully  taken  of  the  com- 
paratively tasteless  and  farinaceous  pulp  of  the  banana 
to  make  it  the  vehicle  of  flavours  borrowed  from  other 
indigenous  productions  of  more  pronounced  taste  and 
higher  quality.  The  chutney  is  so  sweet  that  it  may  he 
very  appropriately  used  as  an  adjunct  for  venison  or 
haunch  of  mutton,  hut  it  is,  at  the  same  time,  agreeably 
suh-acid  and  warm  with  choice  carminatives,  among 
which  the  Natal  ginger  stands  prominently  in  the  fore- 
ground. This  delicate  and  piquant  chutney  is  semingly 
as  harmless  and  wholesome  as  it  is  tempting  to  the 
palate,  and  may  certainly  he  welcomed  to  the  English 
table  as  an  established  and  staple  article  of  colonial 
supply. 


The  Governor-General  of  India  has  appointed  a com- 
mittee to  take  steps  to  have  India  more  worthily  repre- 
sented in  arts  and  manufactures  at  the  forthcoming 
International  Exhibition  than  it  has  been  hitherto. 


EXHIBITIONS. 


VIENNA  EXHIBITION. 

The  Society  of  Arts  and  Manufactures  in  Vienna  have 
periodically  distributed,  for  the  last  thirty  years,  a 
number  of  silver  medals  and  diplomas  to  well-deserving 
managing  foremen,  artisans,  and  operatives.  On  the 
occassion  of  the  Universal  Exhibition  the  Society  re- 
solved to  extend  this  distinction  to  the  foreign  countries 
represented  at  the  Exhibition,  and  to  distribute  a number 
of  their  large  silver  medals  and  diplomas  to  operatives 
Bxsecially  recommended  by  their  employers  through  the 
respective  commissions,  as  being  worthy  of  that  distinc- 
tion. 

There  were  in  all  134  examples  of  the  great  silver 
medal,  with  diploma,  of  the  Society,  awarded  to  Austrian 
and  Hungarian  industrial  foremen  and  head  journeymen, 
and  one  hundred  medals,  with  diplomas,  were  reserved 
for  foreign  countries.  Of  that  number  ten  were  allotted 
to  Great  Britain,  and  the  persons  to  whom  this  excep- 
tional distinction  was  awarded,  on  the  special  recom- 
mendation of  the  firms  by  whom  they  are  employed,  are 
the  following  ; — • 

1.  Mr.  Charles  Frederick  Lewis,  for  12  years  in  the 
employ  of  Messrs.  Hancocks  and  Co.,  jewellers,  London. 

2.  Mr.  Henry  Fellows,  for  25  years  in  the  employ  of 
Messrs.  Elkington  and  Co.,  electro-plate  manufacturers, 
Birmingham. 

3.  Mr.  William  Kershaw,  for  53  years  in  the  employ 
of  Messrs.  8.  Lawson  and  Sons,  machine  manufacturers, 
Leeds. 

4.  Mr.  Charles  Lord,  for  10  years  in  the  employe  of 
Messrs.  E.  W.  Winfield  and  Co.,  brassfounders,  Bir- 
mingham. 

6.  Mr.  Henry  Garland  Matthews,  for  6 years  in  the 
employment  of  Messrs.  James  Gibbs  and  Co.,  chemical 
manure  manufacturers,  London. 

6.  Mr.  John  Leete,  in  the  employment  of  Messrs. 
Crosse  and  Blackwell,  manufacturers  of  vinegar  and 
preserves,  London. 

7.  Mr.  Francis  Henk,  for  10  years  in  the  employment 
of  Messrs.  Mintons,  china  and  majolica  ware  manufac- 
turers, Stoke-upon-Trent  and  London. 

8.  Mr.  Thomas  Wells,  for  9 jmars  in  the.  employment 
of  Messrs.  Piesse  and  Lubin,  perfumers,  London. 

9.  Mr.  PatrickMackillanGraigjfor  12  years  in  the  em- 
ployment of  Mr.  James  Aitchison,  jewellers,  Edinburgh. 

10.  Mr.  Thomas  D.  Wanzer,  in  the  emjoloyment  of 


Messrs.  K.  M.  Wanzer  and  Co.,  sewing  machine  manu- 
facturers, Hamilton,  Canada. 

The  medals  and  diplomas  awarded  to  Austrian  and 
Hungarian  foremen  and  operatives  were  distributed  at  a 
special  meeting  on  the  27th  of  last  month. 


The  French  exhibitors  at  Vienna  have  been  remark- 
ably fortunate.  There  were  4,764  exhibitors  in  all  de- 
partments, and  nearly  one  half  of  these,  or  2,800,  re- 
ceived an  award  of  one  bind  or  another. 


Philadelphia  Exhibition. — The  managers  of  the 
American  Centennial  Exhibition  intend  to  appoint 
agents,  who  are  to  proceed  to  the  several  islands  and 
colonies  in  the  Pacific,  and  to  the  whole  southern  coast 
of  Asia,  from  the  Philipp>ines  to  the  head  of  the  Persian 
Gulf,  for  the  purpose  of  securing  for  the  Exhibition  of 
1876,  a complete  display  of  the  products,  the  wealth,  the 
industry,  and  the  resources  of  that  part  of  the  world. 


PUBLIC  INSTRUCTION  IN  ITALY. 

The  annual  repoort  published  by  the  Minister  of  Public 
Education  gives  the  following  particulars  respecting 
education  in  Italy  during  the  scholastic  year  1872-73: — 

The  number  of  students  registered  at  the  Eoyal 
Universities  was  5,614,  and  in  addition  to  this  number 
1,333  persons  were  allowed  to  attend  the  course  of  lec- 
tures, making  in  all  6,497. 

At  the  Universities  of  Camerino,  Ferrara,  Perrugia, 
Urbino, '284  students  and  22  non-students,  in  all  806, 
attended  the  course  of  lectures. 

At  the  Eoyal  Institute  of  high  studies  at  Florence  the 
number  of  students  was  214. 

The  Literary  and  Scientific  Academy  of  Milan  num- 
bered 26. 

At  the  Eoyal  School  of  Application  for  Engineers  the 
number  of  students  was  173,  and  at  that  at  Naples  185. 
The  Technical  Institute  of  Milan  was  attended  by  209 
students,  and  the  Normal  School  of  Pisa  by  41. 

Two  hundred  and  ninety-five  students  were  registered 
at  the  schools  of  Veterinary  Science  of  Milan,  Turin, 
and  Naples. 

The  royal  lyceums  are  79  in  number,  with  4,228  prjpils ; 
the  royal  gymnasiums  104,  with  8,462  pupils.  In  the 
royal  colleges,  which  are  26  in  number,  there  were  2,208 
pupils. 

The  following  schools  received  subsidies  from  Go- 
vernment ; — ■ 

francs. 


32  schools  in  Piedmont  67,290 

19  ,,  Lombardy 49,810 

10  „ Venetian  provinces  ....  16,560 

24  „ Emilia  52,800 

14  ,,  Tuscany 31,200 

17  „ Marshes,  Umbria,  and 

Eoman  pjrovinces. . . . 20,800 

54  ,,  Neapolitan  j)rovinces  ..  90,350 

5 ,,  Sicily 6,200 


The  number  of  elementary  schools  throughout  the 
kingdom  was  41,713  (being  3,413  more  than  were  opened 
during  the  previous  year).  Of  this  number  21,353  were 
for  boys,  and  16,280  for  girls.  33,556  were  public 
and  8,157  private  schools.  The  number  of  pupils 
attending  those  schools  during  the  scholastic  year 
1872-73  was  1,723,007,  showing  an  increase  of  145,853 
on  the  number  of  the  previous  year  ; of  this  960,517  were 
boys,  and  762,490  girls.  The  total  number  of  pupils 
attending  the  public  schools  was  1,545,820,  and  those  of 
the  private  schools  177,187.  The  total  number  of 
teachers  in  these  schools  was  43,423,  being  an  increase 
of  3,102  on  the  number  of  the  previous  year.  Of  these 
23,212  were  teachers  in  the  boys’  schools,  and  20,211  in 
the  girls’  schools ; the  public  schools  being  conducted 
by  34,309  teachers,  and  the  private  by  9,114. 
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There  still  remain  90  communes  -without  hoys’  schools 
(38  less  than  during  the  previous  year).  The  number 
of  communes  -without  schools  for  girls  is  still  larger, 
being  603,  or  160  less  than  last  year. 

During  1872  the  public  libraries  of  Italy  -were  fre- 
quented by  853,991  readers,  against  757,734  in  the 
pre-vious  year.  The  number  of  books  given  out  to  read 
■were  1,218,889  in  1872,  against  1,098,104  in  1871.  The 
total  number  of  books  purchased  for  these  libraries  in 
1872  was  13,872,  against  12,290  during  the  previous 
year.  


NICKEL  MINES. 

Most  of  the  nickel  of  the  world,  until  within  a few 
year  s,  came  from  Germany,  but  the  discovery  of  mines  in 
America  has  entirely  driven  the  foreign  article  fi’om  the 
market,  and  considerable  quantities  are  now'  exported  to 
Europe.  But  one  deposit  is  being  worked  in  America,  and 
is  believed  to  be  the  largest  yet  discovered  in  the  world. 
1’he  mine  lies  in  Lancaster  county,  Pennsylvania,  about 
three  miles  south  of  the  Gap  Station,  on  the  Pennsylvania 
Railroad.  It  is  on  the  high  land  separating  Chester  and 
Pequea  Valleys, a region  rich  in  minerals;  lor,  besides  the 
copper  found  in  connection  with  the  nickel,  there  are  large 
deposits  of  iron  and  limestone  a short  distance  south.  The 
existence  of  copper  there  was  known  many  years  ago ; 
indeed,  it  was  taken  out  70  years  ago,  hut  the  minmgwas 
never  prosecuted  with  much  vigour,  and  afforded  little 
profit. 

Tfie  copper  was  impure,  but  about  the  year  1856  the 
material  mixed  with  it  was  discovered  to  be  nickel,  and 
as  the  depth  of  the  mine  increases  so  it  predominates. 
The  ore  is  very  hard,  and  the  mining  is  cariied  on  alto- 
gether hy  blasting.  There  are  a lew  Cornisli  miners  to 
take  the  lead,  hut  the  rest  are  Americans.  A Cornish 
pumping-engine,  of  75-horse  power,  draws  half  a barrel  of 
water  at  every  stroke  from  the  mine,  which  is  240  feet 
deep,  and  another  brings  the  ore  to  the  surface.  The  ore, 
in  appearance,  is  iron  giey,  very  bea-vy,  and  in  some 
pieces  the  bright  copper  ore  is  very  prominent.  The 
amount  taken  fiom  the  mine  varies  from  400  to  500  tons 
per  month.  The  mining  and  manipula  ion  of  this 
amount  requires  175  hands  employed  here  and  at  the 
furnace.  The  ore  has  to  be  hauled  in  waggons  about 
lialf  a mile  to  the  furnaces,  which  are  situated  on  very 
hif>h  ground,  and  overlook  the  beautiful  Pequea  Valley. 
This  situation  was  cho.«en  prnrtly  that  the  wind  might 
carry  awa}'  the  noxious  smoke  aird  gas,  and  partly  because 
of  the  stores  of  limestone  and  flint  in  the  neiglihourhood. 

Tire  pro -ess  adopted  is  first  to  throw  the  ore  betw'een 
the  jaws  of  a ponderous  iron  br  eaker,  by  which  it  is  re- 
duced to  small  fragments  weighirrg  about  half  a pound 
each.  Thence  car  ts  convey  it,  to  the  kilns,  which  are 
constructed  very  much  like  the  old-fashioned  lime-hilns, 
except  that  these  have  a very  tall  .smoke-stack,  to  increase 
the  draft.  A kiln,  boldirrg  80  or  90  tons,  is  filled  with 
ore  and  kindled  with  a little  wood.  It  burns  for  about 
six  week.s,  its  own  gas  stipplying  ih«  fuel  for  bnrning  out 
the  impurities.  This  first  step  towards  jiurification  is  fol- 
lowed by  a ptrocess  almost  precisely  similar  to  that  to  which 
iron  is  subjected.  I’liere  are  three  large  frtrnaee.s,  and  iirto 
these  the  ore  is  prut,  mixed  w ith  powdered  flint  and  lime- 
stone (the  former  predominating)  and  coke.  About  three 
draws  are  made  in  24  hours,  for  the  work  does  not  stopr 
either  night  or  day,  two  sets  of  hands  being  emprloyed. 
The  prroduct  of  the  firrnaces  ispiassed  through  iron  rollers 
and  crushed  to  powder,  in  order  that  it  may  be  mor  e easily 
transported  to  Canrden,  New  Jer-ey,  where  the  final  pro- 
cess of  separating  tire  nickel  and  copper,  and  preparing 
each  for  itre  market  is  effected.  No  waste  is  allow'ed. 
The  ore  dust,  large  quantities  of  which  are  made  in 
diilling  and  blasting,  is  nrixed  with  flux  and  clay,  baked 
in  square  bricks,  and  reduced  in  tire  furnaces,  just  as  is  the 
rest  of  the  ore. 

The  pure  nickel  command.s  a high  price,  varying,  of 


course,  according  to  the  demand,  hut  averaging  over  two 
dollars  per  pound.  Not  only  does  this  mine  supply  all  of 
the  material  for  the  nickel  coins,  but  nickel  is  being  ex- 
tensively used  in  plating  ir.m  and  other  metals  and  in 
various  compounds.  The  whole  property  is  owned  by  a 
Philadelphia  gentleman,  who  has,  by  his  energy  and 
capital,  not  only  opened  up  a new  branch  of  industry  to 
the  American  artisan,  but  has  taken  another  step  towards 
making  the  American  independent  of  other  nations. 

Thus  it  is  that  Pennsylania,  through  her  valuable 
mineral  deposits,  is  increasing  her  wealth  by  mining  and 
manufacturing  interests,  as  well  as  by  working  her  most 
valuable  agricultural  territory. — Iron. 


MEAT  FROM  THE  ANTIPODES. 

The  following  letter  appeared  in  the  Tmes  of  Wednes- 
day week : — 

Sib, — On  this  side  of  the  world  we  have  heard  of  people 
in  England  being  in  great  straits  through  the  scarcity  and 
high  price  of  butcher’s  meat,  and  we  have  endeavoured 
to  feed  our  hungry  brethren  fr.  m the  abundance  of  our 
bleating  flocks  and  lowing  herds,  by  sending  them  our 
preserved  meats  in  various  forrrts;  but  as  we  are  told  that 
it  is  too  much  cooked,  and  not  what  they  are  used  to, 
one  of  our  clever  men  has  hit  upon  a plan  which  will 
enable  us  to  send  whole  carcases  of  beef  and  mutton,  and 
to  land  them  in  England  or  any  other  part  of  the  world 
in  the  same  condition  as  that  in  which  they  w ere  shipped. 
Bv  the  Norfolk,  which  sailed  from  Port  Philip  on  the 
23rd  of  July  last,  the  first  shipment  of  our  Australian 
beef  and  mutton  in  their  natural  state  was  made.  The 
process  by  which  Mr.  Harrison,  the  inventor  of  the 
scheme,  proposes  to  preserve  the  meat  is  by  freezing 
it  into  ice,  or  as  near  an  approach  to  that  con- 
dition as  meat  can  be  brought  to  by  intense  cold. 
The  meat  will  remain  as  a lump  of  ice  all 
through  the  tropics,  and  till  the  voyage  is  over,  and  when 
taken  out  will  be  exaetlv  in  tlie  same  condition  as  when 
put  into  ihe  ship’.s  hold,  wiih  this  ditierence,  that  it  must 
be  hungup  to  thaw  for  about  24  hours  before  being  cooked. 

There  is  a mistaken  impression  existing  w’itli  regard  to 
frozen  meat — that  i.s,  that  it  will  not  keep  long  after  being 
thawed,  but  that  decomposition  at  once  sets  in.  This 
maybe  the  ca-e  with  meat  that  has  onlv  been  covered 
with  ice,  and  the  temperature  of  witich  is  barely  32  deg., 
or  just  a little  above  freezing  point.  Decomposition  goes 
on  at  this  temperature,  though  .slowly,  as  the  juices  of 
the  meat  are  still  in  a liquid  slate.  But  this  is  not  the 
ca-e  in  Mr.  Harrison’s  system.  Every  particle  of  mois- 
ture in  the  meat  is  converted  into  ice,  and  the  little  spi- 
cules of  crystallised  water  can  be  seen  scattered  through 
the  meat  when  it  is  cut  with  a knife.  By  carefully  con- 
ducted experiments  it  has  been  proved  that  meat  frozen 
by  this  system  will  actually  keep  longer  than  meat  in  the 
same  relative  position  as  regards  the  time  of  keeping 
before  being  frozen.  Nor  is  there  any  disintegration  or 
rupture  of  the  elastic  fibres  of  the  meat  hy  the  freezing  or 
thawing. 

People  in  England  may  he  doubtful  at  first,  as  I w'as, 
Sir,  hut  when  they  eat,  as  I hope  they  will  he  able  to  do 
soon  after  you  receive  tliis  letter,  a slice  of  a good  Riverine 
merino  saddle  of  mutton,  or  a juicy  steak  off  the  carcass 
of  a Gipps  Land  grass  fed  bullock,  they  will,  I am  sure, 
cast  aside  all  doubt,  and  agree  with  me,  that  at  last  the 
right  plan  has  been  discovered. 

Before  making  'his  shipment  by  the  Norfolk  a number 
of  experiments -w'ere  made  to  ascertain  various  points  of 
iniporiance,  such  as  the  quantity  of  ice  required  for  the 
voyage, and  the  best  and  most  economical  non-conduclorsof 
heat  for  the  protection  of  the  ice.  The  result  was  that 
articles  w'hioh  are  shipped  fiom  here  in  large  quantities 
every  year  were  found  to  he  the  best  possilde  substances 
for  this  piurpose.  These  are  wattle  or  accacia  bark  for 
tanning  purposes,  and  tallow.  A greater  thickness  of  this 
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latter  substance  is,  however,  required  to  produce  the  same 
effect. 

The  cold  is  applied  to  the  meat  in  something  of  the 
same  way  that  heat  is  applied  in  cooking,  but  as  every- 
thing Australian  is  just  the  reverse  of  everything  at  our 
antipodes,  so  the  ice  is  put  on  the  top  of  the  vessel  instead 
of  under  it.  Heat  has  the  property  of  rising,  from  the 
expansion  it  causes  in  fluids,  while  cold  sinks  from  the 
contraction  cau^ed  by  it.  You  cannot  boil  a vessel  of 
water  by  putting  the  fire  over  it,  and  likewise  you  cannot 
freeze  a vessel  properly  by  putting  the  ice  below  it.  The 
ice  with  a propoition  of  salt  graduated  to  the  temperature 
required  is  put  above  the  iron  tanks  containing  the  meat, 
and  the  brine  resulting  from  the  mixture  is  intensely  cold, 
and  trickles  over  the  sides  of  the  tank,  keeping  it  at  a 
temperature  which  can  be  regulated  by  increasing  or 
diminishing  the  proportion  of  salt.  Around  the  whole  a 
protecting  envelope  of  tallow  and  bark  is  put,  which  keeps 
the  outer  air  from  melting  the  ice. 

At  the  farewell  luncheon  to  Mr.  Harrison,  meat  which 
had  been  frozen  by  this  process  for  eighty-five  days  was 
eaten  by  all  present,  and  pronounced  to  be  undistinguish 
able  from  the  fresh  butcher’s  meat.  I need  not  point  out 
to  jou.  Sir,  what  a boon  it  will  be  to  the  XJOOrly  fed  mil- 
lions in  the  old  country  if  the  flocks  and  herds  of  Australia 
can  thus  be  brought  to  their  doors  ; nor  need  I say  for  my- 
self, and  all  other  Australian  squatters,  that  we  shall  be 
too  happy  to  be  the  means  of  affording  them  a good 
dinner,  not,  perliaps,  without  the  motive  that  carries  the 
flag  of  England’s  merchant  navy  to  every  port.  The 
ben'  fit  arising  from  this  new  industry,  if  it  be  successful, 
will  not  be  confined  to  tlie  consumer  and  producer,  but 
will  be  shared  by  shipowners,  merchants,  iion  and  coal 
masters,  and  all  the  many  ramifications  of  trade  springing 
from  these  important,  intere.-ts. 

I enclose  two  circulars  which  will  explain  the  cireum- 
stances  of  this  experiment,  and  I am  sure  you  will  join 
with  me  in  wishing  every  success  to  the  enterprise. 

I am,  Sirs,  yours  very  truly, 

Samuel  Wilson,  Chairman  of  the  Committee 
fir  exporting  Frozen  Meat. 

Oakleigh-lmll,  East  St.  Kilda,  Melbovrne, 

August  12. 


OUR  TRADE  WITH  THE  GOLD  COAST. 

The  trade  between  this  country  and  the  Gold  Coast, 
though  inconsiderable  in  amount  when  compared  with  that 
of  many  of  our  colonial  possessions,  is  still  larger  than  the 
trade  between  this  country  and  either  Sierra  Leone  or 
Gambia.  It  is  also  worthy  of  notice  that,  since  the  year 
1860,  both  the  imports  from  and  exports  to  the  Gold 
Coast  have  very  considerably  increased,  the  former  being 
risen  from  £51,577  in  1860,  to  £399,664  in  1871;  and 
the  latter  from  £106,069  to  £477,168  in  the  same  year. 
The  foregoing  amounts  are  exclusive  of  the  value  of 
bullion  and  specie.  The  tiade  between  the  United  King- 
dom and  Gambia  and  Sierra  Leone,  on  the  other  hand, 
remains  almost  stationary.  The  chief  articles  imported 
from  the  Gold  Coast  in  the  year  1872,  were  palm-oil, 
oleaginous  nuts  and  kernels,  raw  cotton,  skins,  and  ivory, 
the  most  important  article  being  palm-oil,  the  value  of 
which  exceeded  a quarter  of  a million  sterling.  The 
principal  exports  of  British  produce,  in  the  same  year, 
were  cotton  piece  goods,  apparel,  and  haberdashery, 
hardware  and  cutlery,  iron  and  firearms,  gunpowder, 
stoves  and  empty  casks,  and  cotton  yarn,  the  chief  article 
being  cotton  piece  goods,  the  value  of  which  amounted  to 
£276,000  sterling,  out  of  a total  export  of  £418,000  ster- 
ling. There  is  also  a small  re-export  trade  from  this  country 
to  the  Gold  Coast,  consisting,  in  the  year  1872,  of  spirits, 
tobacco,  wine,  rice,  and  beads,  the  whole  amounting  to 
the  value  of  £28,730  sterling.  The  employment  afforded 
to  shipping  in  the  above  trade  in  the  year  1872,  was  as 
follows : — Entered  with  cargoes  in  the  direct  trade,  from 
the  Gold  Coast,  21  vessels,  of  3,739  tons,  of  which  three 


vessels,  of  591  tons,  were  foreigners,  and  cleared  with 
cargoes  in  the  direct  trade  to  the  Gold  Coast ; 40  vessels, 
of  7,227  tons,  of  which  eight  vessels,  of  1,358  tons,  were 
foreigners.  Next  to  the  trade  with  the  mother  oountiy, 
the  most  important  commercial  transactions  that  the  Gold 
Coast  has  with  foreign  nations  are  those  carried  on  with 
the  United  States  of  America.  The  trade  with  Germany, 
France,  and  Holland,  is  very  insignificant. 


THE  RAILWAY  SYSTEM  IN  TURKEY. 

The  railway,  whose  establishment  in  Turkey  has  just 
been  inaugurated  by  the  opening  of  the  line  from  Con- 
stantinople to  Adrianople,  is  based  on  a projected  rail- 
road to  Novi,  of  which  the  above  line  forms  a part. 
This  line  will  pass  through  Roumelia  and  Bornia,  and 
be  connected  at  Novi  with  the  Croatian  lines.  It  will 
unite  by  the  shortest  roads  the  four  largest  towns  of 
Turkey — Constantinople,  Adrianople,  Philippopolis,  and 
Sophia,  which  are  the  centres  of  the  industry,  commerce, 
and  civilisation  of  the  country.  In  the  south  the  lines 
from  Uskuss  to  Salonica,  and  from  Adrianople  to  Enos, 
has  been  opened  for  public  traffic  during  the  past  twelve 
months.  Both  of  these  lines  terminate  in  harbours  of 
the  Algian  Sea.  The  principal  Turkish  merchants  are 
now  endeavouring  to  induce  the  Government  to  build  a 
line  to  Gallipoli,  so  as  not  to  make  Enos  the  only  outlet 
of  Turkish  commerce,  and  it  is  probable  that  the 
Government  will  accept  this  proposal.  There  are  also 
the  lines  from  Varna  to  Rustchut,  and  from  Kustendjie 
to  Czemavoda,  which  have  been  opened  for  the  last  two 
years,  but  have  hitherto,  owing  to  their  isolation,  not 
paid  their  expenses.  The  total  length  of  the  railways 
now  open  for  public  traffic  in  Turkey  is  about  1,350 
kilometres.  Of  the  other  lines  which  are  about  to  be 
constructed  by  the  Government  out  of  public  funds  the 
most  important  is  that  from  Saremberg  to  Sophia,  which 
was  commenced  a few  weeks  ago.  This  line  will  be 
connected  by  a short  railroad  to  Nish-Ilesinacz  with 
the  Servian  lines.  The  line  from  Adrianople  to  Shoumla, 
which  is  also  in  course  of  construction,  would  connect 
the  Turkish  railways  with  those  of  Roumania  and 
Transylvania.  The  Bornian  lines,  from  Sophia  to 
Kostendil  and  from  Kostendil  to  Banialuka,  are  now 
being  surveyed.  Nearly  all  the  above  lines  will  be  of 
great  strategical  as  well  as  of  commercial  importance. 


OBITUARY. 


Sir  Edwin  Landseer. — There  is  no  need  to  reproduce 
in  these  columns  any  lengthened  notice  of  one  whose  life 
has  already  been  so  fully  chronicled  in  the  daily  press, 
and  that  more  especially  as  the  deceased  baronet  was  not 
a member  of  this  Society.  To  the  Society,  however,  must 
be  allotted  the  honour  of  having  been  the  first  public 
body  which  recognised  the  genius  that  afterwards  de- 
lighted so  many  thousands  of  the  artist’s  countrymen. 
In  1814,  the  “Silver  Isis  Medal”  of  the  Society  was 
given  to  “ Master  Edwin  Landseer,”  for  “ a drawing  of 
a hunting  horse.” 

Cornelius  Varley. — By  the  death  of  Mr.  Varley,  on 
the  2nd  inst.,  the  Society  lost  its  oldest  member.  Since 
1814,  when  he  first  joined  it,  Mr.  Varley  took  an  active 
and  energetic  part  in  all  the  Society’s  labours.  For 
some  years  the  Transactions  were  illustrated  by  his  draw- 
ings, and  it  is  only  within  the  last  year  that  he  ceased  to 
be  a regular  attendant  at  the  Society’s  meetings.  As  a 
draughtsman  and  a painter  Mr.  Varlex'  possessed  con- 
siderable merit,  and  was  the  last  survivor  of  the  founders 
of  the  Water  Colour  Society.  Science  is  indebted  to 
him  for  various  improvements  in  the  camera  lucida,  the 
camera  obscura,  the  microscope,  and  the  telescope.  Mr. 
V arley  had  nearly  completed  his  ninety-second  y ear  when 
he  died. 
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GENERAL  NOTES. 

o 

Preservation  of  Pood. — Professor  Boussingault  states 
that  a quantity  of  beef-tea,  having  been  submitted  some 
eight  years  ago  to  a temperature  of  20  degrees  Cent,  for 
several  hours,  has  remained  in  perfectly  good  condition  up 
to  the  present  time.  Sugar-cane  juice  was,  at  the  same  time, 
subjected  to  this  treatment,  and  was  found  to  be  in  excellent 
condition.  Both  substances  had,  of  course,  been  kept  in  closed 
vessels. 

Channel  Passage. — A steam-vessel  on  Capt.  Dicey’s 
plan,  or  more  properly  the  Sedley-Dicey  plan,  as  brought  be- 
fore the  Society  last  session,  is  now  in  the  course  of  construc- 
tion, and  it  is  expected  she  will  be  ready  for  the  service  about 
March  next.  She  will  be  300  feet  long,  and  draw  six  feet  of 
water.  Her  cabins  are  large  and  roomy,  with  convenient 
fittings,  and  due  attention  to  ventilation.  Particulars  will 
he  given  in  a future  Journal, 

Iron  in  Victoria. — The  high  price  of  iron  in  England 
has  revived  discussion  as  to  the  probability  of  its  profitable 
production  in  Victoria,  Australia.  A fresh  discovery  of 
iron  minerals  has  recently  been  reported  at  Wallerawang,  a 
little  beyond  the  Zigzag,  on  the  western  side.  Magnetic  iron, 
brown  hematite,  and  clay-band  ore  are  stated  to  have  been 
found  in  close  proximity  to  limestone,  coal,  and  tire-clay,  and 
all  within  three  miles  of  a railway  station.  It  is  proposed  to 
start  a blast  furnace. 

Eailway  Sleeping  Carriages. — A sleeping  carriage 
has  just  heen  started  to  run  on  the  London  and  North- 
Western  Railway.  The  interior  of  the  saloon,  which  con- 
sists of  three  passenger  compartments  and  two  lavatories,  one 
at  each  end,  will  seat  four  persons  in  each  compartment  by 
day,  and  sleep  the  same  number  at  night.  The  arrange- 
ments for  the  latter  are  as  follows  : — The  four  seats,  which 
are  made  in  the  frames,  in  each  of  the  three  compartments, 
and  can  easily  be  drawn  forward  so  as  to  meet  in  the  centre, 
will  accommodate  two  persons  at  night,  and  there  are  upper 
berths  for  two  olher  persons  : these  during  the  day  are  sus- 
pended against  the  roof,  and  being  carried  by  quadrants  or 
lazy-tongs,  and  balance-weights  (un.seen),  are  easily  drawn 
down  to  a height  of  about  four  feet  from  the  floor  at  night. 
To  enable  the  passengers  to  reach  these  berths  with  ease,  a 
pair  of  moveable  folding-steps  is  carried  in  each  of  the  com- 
partments, so  constructed  by  means  of  a moveable  top,  as  to 
form  a reading  or  other  table  during  the  day.  The  interior 
of  the  saloon  is  handsomely  fitted  up. 

Resources  of  Sicily. — A Milan  paper  gives  the  fol- 
lowing particulars  of  the  “ Inchiesta  Industrialo,”  or  com- 
mission for  the  inquiry  into  the  industrial  condition  of  Sicily, 
which  was  held  at  Palermo  and  other  principal  towns  of  the 
island  some  months  ago.  The  sulphur  mines  formed,  of 
course,  an  important  subject  in  the  investigation  of  the  com- 
mission, and  especially  those  of  Lezcara.  By  means  of  im- 
provements that  have  been  lately  introduced  in  the  form  of 
machinery,  drainage  of  the  mines,  &c.,  the  produce  has 
been  tripled  in  four  years,  and  from  15,000  tons  it  has  risen 
to  50,000.  It  was  the  opinion  that  it  would  be  desirable  for 
the  railway  company  to  facilitate  the  means  of  transport,  and 
that  the  export  tax  should  be  abolished.  Several  leading  ship- 
owners were  examined,  and  from  their  evidence  it  appears 
that  ship-building  was  on  the  increase,  and  one  .ship-builder 
stated  that  whereas  formerly  he  built  no  vessels  exceeding 
300  tons,  he  now  frequently  received  orders  for  ships  of  500 
tons,  but  that  he  considered  wages  too  high  for  the  quality 
of  work  required.  The  President  of  the  “ Trinacria  Steam 
Navigation  Company  ” reported  that,  including  four  steam- 
vessels  building  in  England,  they  had  ten  steamers.  The 
director  of  the  “ Oretea  Foundry  ” employs  700  hands,  and 
works  2,000  tons  of  metal  a year-.  The  iron  used  is  supplied 
from  England  and  Belgium  ; that  of  Lombardy  is  excel- 
lent, but  the  supply  is  insullicient.  As  to  coal,  it  comes  from 
England.  He  makes  steam-engines  and  agricultural  ma- 
chinery, which  are  chielly  sent  to  Greece  and  Turkey.  There 
are  18  manufacturers  of  brass  bedsteads  at  Palermo  ; and 
since  1871  a considerable  number  have  been  exported  to  the 
Continent.  Although  the  commission  has  elicited  undoubted 
proofs  of  progress,  when  it  is  added  that  the  w.ages  of  the 
workmen  have  increased  by  20  per  cent,  during  the  last  five 
years,  and  now  stand  at  from  2.50  to  3 fr.  per  day,  we  have 
further  evidence  of  the  same  facts. 


German  Sanitary  Association. — A Sanitary  Associa- 
tion for  all  Germany  has  just  heen  formed,  at  Frankfort-on- 
the-Maine,  after  two  days’  conference.  Burgomaster 
Hobrecht,  of  Berlin,  is  chairman.  Burgomaster  Erhardt,  of 
Munich;  Dr.  Lent,  of  Cologne;  Privy  Councillor  Varren- 
trapp,  of  Frankfort ; Privy  Councillor  Wiebe,  of  Berlin ; and 
Burgomaster  Winter,  of  Dantzic,  are  members  of  the 
managing  council.  The  association  has  for  its  object  the 
promotion  of  a sounder  sanitary  administration  throughout 
the  empire. 

Dutch  language. — Dr.  Alexander  Van  Wyngaerden 
Bikkers  has  opened  an  evening  class  in  the  City  of  London 
College,  52,  Leadenhall-street,  for  the  study  of  the  language 
of  Holland.  He  has  been  induced  to  do  this  on  the  sugges- 
tions of  Mr.  Hyde  Clarke,  in  the  Society’s  programme, 
becanse  the  Netherlands  and  Dutch  language  is  of  great 
value  commercially,  being  the  language  of  Java  and  the 
Dutch  East  Indies,  as  also  of  Surinam  and  the  Dutch  West 
Indies.  It  is  also  the  language  in  which  large  transactions 
are  carried  on  in  our  Cape  Colonies  and  the  Republics  of  the 
interior  of  South  Africa.  Dr.  Bikkers  has  also  begun  a 
course  of  eight  lectures  on  the  science  of  language. 

Report  on  Asphalte  Pavements. — A report,  in  the 
form  of  a detailed  table  on  the  various  kinds  and  quantities 
of  asphalte  laid  within  the  city  of  London,  has  been  prepared 
by  Mr.  Haywood,  engineer  and  surveyor  to  the  City  Sewers 
Commissioners,  and  printed  by  their  authority.  There  are 
now  altogether  25  streets,  or  portions  of  streets,  in  the  City, 
of  which  the  oarriage-waj'S  have  been  paved  with  ashphalte. 
One  of  the  pavements  has  been  down  three  years  and  nine 
months,  two  for  two  years  and  two  months,  eighteen  under 
two  years,  four  under  one  year,  and  five  under  six  months, 
at  the  time  of  inspection.  The  most  numerous  portions  have 
been  laid  by  the  Val  de  Travers  Company,  but  seven  other 
kinds  have  been  tried,  and  the  tabular  report,  with  its 
numerous  notes  and  remarks,  is  a valuable  and  important 
one,  and  should  be  looked  to  by  all  who  are  interested  in  the 
subject  of  roads. 

Coffee  Enterprise  in  Ceylon. — The  hill  region  of  Ceylon 
covers  an  area  of  about  4,000  square  miles,  is  of  a somewhat 
circular  form,  and  its  most  elevated  peaks  rise  to  8,280  feet 
above  the  level  of  the  sea.  Systematic  coffee  planting  is, 
from  physiological  reasons,  exclusively  carried  on  in  these 
hills,  although  irregular  native  garden-plantations  are  found 
ev'erywhere  m the  south-western  portion  of  the  island,  even 
close  to  the  sea  beach.  The  favourite  elevation  is  between 
2,000  and  3,500  feet,  but  in  a few  exceptional  cases  estates 
descend  almost  to  the  foot  of  the  hills,  whilst  others  are 
situated  as  high  as  5,500  feet,  and  even  higher.  The  number 
of  systematically-worked  coffee  estates  scattered  all  about 
these  hills  amounts  to  over  1,000,  divided  amongst  35  dis- 
tricts (very  widely  differing  in  some  instances  in  physical 
aspect),  covering  an  area  of  perhaps  440,000  acres,  of  which 
about  200,000  acres  are  cultivated,  producing  about  1,000,000 
cwts.  of  clean  coffee,  worth  on  the  spot  about  £3,000,000 
sterling,  and  giving  employment  to  upwards  of  200,000 
persons,  chiefly  Tamil  labourers  from  the  coast  of  India. 
This  is  exclusive  of  about  60,000  acres  of  native  coffee. 

Enel  Supply. — Among  the  anomalies  of  the  fuel  ques- 
tion the  most  striking  consists  in  the  fact  that  the  supply  of 
petroleum  from  the  Pennsylvania  wells  is  now  at  a rate 
which  has  reduced  its  value  to  one  penny  per  gallon,  and 
that  yet  no  methods  have  been  brought  into  general  use  to 
utilise  this  product,  either  for  manufacturing  or  domestic 
purposes,  so  as  to  influence  the  price  of  coal.  The  pre- 
sent yield  of  the  region  is  estimated  at  30,000  barrels  a 
day.  Many  single  w’ells  give  as  much  as  1,300  barrels 
daily,  and  new  discoveries  are  constantly  made,  the  chief  flow 
being  from  a locality  embracing  a space  of  not  more  than 
about  a third  of  a mile,  and  most  of  the  discoveries  being  on 
ground  which  had  hitherto  been  considered  unproductive, 
but  which  is  now  brought  into  play  “ by  the  use  of  nitro- 
glycerine torpedoes,  that  upon  being  thrown  into  the  open- 
ings produce  sutficient  concussion  to  open  the  interstices  in 
which  the  petroleum  is  secreted.”  An  impression  is  become 
general  that  the  existence  of  this  fuel  is  as  extensive  as  that 
of  coal  itself,  and,  meanwhile,  although  it  seems  not  to  be 
turned  to  sutficient  account  in  Europe,  to  mitigate  the  incon- 
venicncies  from  the  scarcity  of  coal,  its  qualities  are  finding 
recognition  in  China  and  Japan,  whither  considerable  ship- 
ments are  now  in  progress. 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely.  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 

In  addition  to  subscriptions  already  announced, 
the  Council  have  to  acknowledge  the  following 
contributions  to  the  Prize  Fund  : — 

The  Worshipful  Company  of  Clothworkers  £105  0 0 
G.  N.  Hooper,  Esq 10  10  0 

Also  as  a special  contribution  to  a Prize  Fund 
for  the  Examination  in  Carriage-building. 

G.  N.  Hooper,  Esq £10  10  0 

SIR  JOSEPH  WHITWORTH’S  PRIZES  FOR  THRIFT 
ESSAYS. 

Sir  Joseph  Whitworth  has  offered  prizes  of 
the  value  of  one  hundred  pounds,  to  be  awarded 
by  the  Society  of  Arts,  for  the  best  Essays  on 
the  “Advantages  that  would  be  likely  to  arise  if 
railway  companies  and  limited  companies  gene- 
rally were  each  to  establish  a savings-bank  for  the 
working  classes  in  their  employ.”  With  this  offer 
he  has  transmitted  the  following  observations  : — 

1.  Is  not  a good  rate  of  interest,  with  perfect 
security,  more  likely  to  promote  the  habit  of 
saving  than  any  other  plan  that  can  be  devised  P 

2.  Sir  Joseph  Whitworth  suggests  that  the 
interest  to  be  paid  on  the  deposits  should  be  the 
same  as  the  dividend,  with  a guarantee  that  it 
shall  not  be  less  than  4 per  cent. 

3.  By  paying  the  same  rate  of  interest  as  the 
dividend  earned,  there  is  a bond  of  ixnion  estab- 
lished between  labour  and  capital. 

4.  An  Act  of  Parliament  might  make  the  depo- 
sits of  the  industrial  classes  the  first  charge  on  the 
estate. 

5.  The  proprietor  of  a private  establishment, 
whose  profits  are  not  made  known,  might  under- 
take to  pay,  say  7 or  8 per  cent,  when  the  profits 


reached  that  amomit  or  more,  the  proprietor  giving 
.an  imdertaking  'to  pay  not  less  than  4 per  cent. 

6.  In  the  case  of  Agriculture,  each  county  might 
have  its  savings-bank  for  the  savings  of  both  men 
and  women  in  the  said  county,  and  the  interest  to 
be  paid  might  be  6 or  7 per  cent. 

7.  To  do  this  there  might  be  a rate  collected 
along  with  the  poor-rate,  to  be  called  the  interest 
or  industrial  rate. 

8.  As  this  rate  increased,  no  doubt  the  poor-rate 
would  dimini.sh,  and  if  the  habit  of  saving  becamo 
general  among  tlio  labouring  classes,  there  would 
probably  be  great  gain  to  the  property-owning 
classes,  considering  the  great  variety  of  ways  in 
which  they  have  now  to  contribute  for  the  support 
of  the  unfortunate  who  now  make  no  provision  for 
themselves. 

9.  In  order  to  realise  what  might  be  the  pro- 
bable saving  to  those  who  encourage  the  savings- 
banks  thus  suggested,  Sir  Joseph  Whitworth  points 
to  the  list  of  charities,  also  institutions,  such  as  in- 
firmaries, hospitals,  union-houses,  prisons,  police, 
&c.,  &c. 

10.  In  any  establishment,  if  oidy  one-third  of 
those  employed  deposited  savings,  they  would 
have  immense  influence  over  the  other  t\yo-thirds 
of  their  fellow-workmen. 

1 1 . Men  who  spend  all  their  earnings  are  gene- 
rally reckless,  and  become  the  dupes  of  agitators  ; 
but  the  man  who  has  put  by  some  of  his  earnings 
will  be  lilcely  to  exercise  forethought,  and  will 
not  be  led  away  by  others. 

12.  In  South  Wales  is  it  likely  there  would  have 
been  the  late  turn-out,  if  the  different  establish- 
ments had  each  had  such  a savings-bank  as  that 
proposed  ? 

13.  In  the  case  of  a man  or  woman  falling  into 
distress  from  causes  beyond  their  control,  what 
better  proof  could  be  given  that  they  were  de- 
serving of  sympathy  and  assistance  from  their 
friends,  than  the  fact  that  they  had  put  by  savings 
at  a time  when  they  were  able  to  do  so  ? The  ride 
of  action  should  be  to  do  as  little  as  possible  for 
those  who  do  as  little  as  possible  for  themselves. 

14.  Some  of  the  points  to  be  considered  by  the 
essayists  will  be  the  .amount  to  which  the  savings 
sh.all  be  limited,  and  when  the  depositor  wishes  to 
withdraw  the  whole  or  any  part  of  the  sum  de- 
posited, what  notice  shall  be  given. 

15.  The  co-operative  system  is  no  doubt  effect- 
ing much  good,  but  if  the  system  here  sketched 
out  were  adopted,  the  greatest  good,  in  the  shortest 
time  possible,  might  be  effected. 

To  the  above  observations  Sir  Joseph  Whitworth 
has  added  the  folio-wing : — 

I think  it  will  be  admitted  as  desirable  that  one- 
third  of  the  period  of  man’s  existence  should,  if 
possible,  be  spent  free  from  the  necessity  of  labour 
and  toil. 

The  middle  period  of  life  is,  therefore,  the  time 
when  man’s  energies  should  be  put  forth,  and 
the  greatest  amount  of  work  should  be  done 
that  strict  obedience  to  the  laws  of  health  will 
permit.  The  experience  of  industrioixs  men  goes  to 
prove  that  the  most  pleasurable  existence  is  insured 
by  following  this  course. 

It  is  therefore  wrong,  in  every  sense,  for  the 
Amalgamated  Engineers  and  other  Trades  Unions 
to  combine  and  endeavour  to  compel  3'oung  and 
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middle-aged  men,  in  the  prime  of  life,  to  limit  and 
reduce  their  hours  of  labour  to  the  extent  now  being 
attempted,  and  thus  prevent  them  from  saving  so 
much,  and  laying  it  by  for  that  period  of  life 
when  man’s  energies  begin  to  fail,  when  work 
becomes  irksome,  and  when  rest  is  necessary  in 
order  to  pass  a comfortable  existence.  May  not  the 
case  between  the  industrious  working  man  who 
saves  part  of  his  earnings,  and  the  man  who  is 
reckless  and  will  not  save  part  of  his  earnings,  be 
fairly  stated  thus ; — 

That  the  man  who  does  not  save  when  he  is  in 
health  and  strength,  robs  the  man  who  does 
save,  because  the  law  compels  him  to  support 
those  who  have  not  saved,  and  to  bury  them  when 
dead  ? 

The  principal  subjects  which  the  essayists  should 
consider  are  the  preceding. 

After  commending  these  observations  of  the 
enlightened  and  liberal  donor  to  the  consideration 
of  the  competing  essayists,  the  Council,  however, 
would  further  call  their  attention  to  the  liability 
to  frauds  of  various  kinds  to  which  such  a system 
may  be  subject,  such  as,  for  instance,  that  of  colour- 
able investments  being  made  by  parties  investing, 
in  their  own  names,  moneys  not  bona  fide  their 
own ; and  would  impress  upon  the  competitors  the 
importance  of  suggesting  the  best  means  of  pre- 
venting such  abuses. 

There  will  be  two  prizes,  £70  for  the  best,  and 
£30  for  the  second  best  essays.  The  judges 
reserve  the  right  of  withholding  the  prizes 
altogether,  or  awarding  lesser  sums. 

The  following  are  the  conditions  to  be  observed  : 

1.  The  essays  must  be  sent  to  the  House  of  the 
Society  of  Arts,  Adelphi,  London,  addressed  to 
the  Secretary,  on  or  before  1st  December,  1873. 

2.  They  must  be  delivered  either  in  print  or  in 
manusciipt.  If  in  manuscript,  they  should  be 
written  distinctly  on  foolscap  paper,  on  one  side 
of  the  paper  only.  Every  paragraph  must  be 
numbered. 

3.  They  must  be  sent  in  sealed,  with  only  a 
motto  or  cypher ; and  a separate  letter,  also  sealed, 
with  the  motto  or  cypher  marked  outside,  must 
accompany  the  essay,  giving  the  name  and  address 
of  the  writer. 

4.  Brevity  will  be  considered  as  a merit. 

5.  They  may  have  been  published  anonymously 
before  being  sent  in. 

6.  The  Society  is  to  have  the  right  of  publishing 
the  two  prize  essays  in  its  Journal. 

7.  The  award  of  the  judges  will  be  final. 


HALL-MARKING  OF  JEWELLERY.— PRIZE  FOR 
ESSAYS. 

1.  It  having  been  brought  to  the  knowledge  of 
the  Council  of  the  Society  of  Arts  that  what  is 
termed  “ Hall-marking  ” of  jewellery  and  articles 


of  gold  and  silver,  is  inadequate  to  secure  to  the 
public  that  protection  in  the  quality  of  the 
materials  for  which  it  is  intended,  they  have  ac- 
cepted the  offer  of  one  of  the  members,  Mr.  Edwin 
W.  Streeter,  to  place  £25  at  their  disposal,  to  be 
awarded  as  a prize  for  an  Essay  treating  on  this 
subject,  with  suggestions  for  an  improved  system. 

2.  The  Essays  must  be  sent  in  not  later  than  the 
1st  of  November,  1873,  marked  with  a motto,  or 
cypher  only,  accompanied  by  a sealed  letter,  with 
the  corresponding  motto  or  cypher  marked  out- 
side, giving  within  the  name  and  address  of  the 
writer  of  the  Essay. 

3.  Brevity  will  be  considered  a merit. 

4.  The  Council  shall  have  the  right  of  publishing 
the  prize  Essay  in  the  Journal,  and  they  reserve 
the  right  of  withholding  the  prize  altogether,  or 
of  awarding  a lesser  sum,  if  the  judges  shall  so 
recommend. 

P.  Le  Neve  Foster,  Secretary. 


ECONOMICAL  USE  OF  COAL  FOR  DOMESTIC 
PURPOSES. 

With  regard  to  these  prizes  it  has  been  decided 
that  testing  rooms  will  be  provided,  in  which  the 
various  competing  articles  may  be  tested  in  succes- 
sion, each  competitor  having  allotted  to  him  in 
turn  a room  and  chimney,  for  a limited  period, 
where  he  may  fix  his  apparatus  for  the  purpose  of 
its  being  tested  by  the  judges  appointed  by  the 
Society  of  Arts,  the  same  to  be  removed  when 
dii-ected  by  the  judges;  such  fixing  and  removal 
to  be  at  the  cost  of  the  competitor. 

The  competing  articles  must  be  delivered  at  the 
London  International  Exhibition  Building,  South 
Kensington,  on  the  1st  December,  1873,  with  a 
view  to  their  being  tested,  and  subsequently  shown 
in  the  Exhibition  of  1874. 


The  ceremony  of  turning  the  first  sod  in  the  con- 
struction of  the  first  railways  in  Persia  took  place  lately  at 
Rescht,  on  the  Hurst,  in  presence  of  the  foreign  consuls  and 
residents.  Upwards  of  a mile  of  earthwork  is  completed. 

Professor  Heeren  has  analysed  Mushet  steel,  and 
finds  that,  excluding  carbon,  and  perhaps  traces  of  other  sub- 
stances, it  contains  8'3  per  cent,  of  tungsten  and  U73  per 
cent,  of  manganese.  Untempered,  this  steel  resists  the  file, 
but  after  tempering  it  becomes  much  softer  and  readily 
yields. 

It  is  stated  that  considerable  excitement  pre- 
vails in  the  oil  regions  over  the  discovery  in  the  lower  district 
of  a fourth  sand  rock,  which  promises  to  be  more  prolific  in 
the  production  of  petroieum  than  either  of  the  formerly  pro- 
ducing stratas  of  the  second  and  third. 

The  American  Government  contemplates  run- 
ning a line  of  telegraph  along  the  coast  of  New  Jersey  from 
Sandy  Hook,  at  the  entrance  to  New  York  Harbour,  to  Cape 
May,  at  the  mouth  of  the  Delaware.  This  line  is  to  connect 
the  various  life-saving  stations  on  the  New  Jersey  coast,  and 
it  is  to  be  used  to  order  the  display  of  cautionary  signals.  A 
similar  survey  has  been  made  along  thecoastof  Massachusetts 
for  the  same  purpose. 
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HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  876.^ 

The  foregoing  report  from  California  should  not  be 
received  as  an  authority,  but  rather  as  an  aid,  showing 
the  experiences  of  the  early  rearers  of  a country  the 
climate  of  which  assimilates  so  closely  to  that  of  many 
of  our  colonies. 

Of  primary  importance  in  the  commencement  of  silk- 
rearing is  to  have  good  seed,  or  eggs  ; not  only 
should  the  seed  be  of  good  quality  and  of  a healthy 
breed,  and  distant  from  any  locality  where  disease  has 
been,  but  it  should  be  selected  from  a country  where  the 
climate  assimilates  as  much  as  possible  to  that  where  it 
is  proposed  to  develop  the  seed.  It  is  better  to  transport 
seed  from  a colder  to  a warmer  climate  than  the  reverse. 

The  neglect  of  these  precautions  has  already  led  to 
much  disappointment,  and  in  many  instances  where 
“graine”  or  seed  has  been  sent  from  a northern  to  a 
southern  hemisphere,  the  unusual  stimulant  of  heat 
applied  in  crossing  the  tropics,  at  a time  when,  in  the 
ordinary  course  of  events,  the  eggs  should  have  beei 
experiencing  the  coldest  period  of  their  hybernation,  has 
so  disturbed  the  natural  course,  that  premature  incuba- 
tion has  set  in,  and  the  worms  show  such  a tendency  to 
degenerate  that,  unless  carefully  tended  by  experienced 
hands,  they  continue  to  retrograde  until  the  cocoons 
become  worthless. 

Seed  sent  from  Europe  to  the  colonies  cannot  be  sent 
too  soon  after  it  is  laid,  and  then  should  be  treated  with 
great  care,  and  kept,  as  much  as  circumstances  will  per- 
mit of,  dry,  cool,  aerated,  and  free  from  contact  with  the 
steam  of  engine-rooms  or  bilge  waiter  ; this  latter  will 
poison  seed,  and  thus  seed  suspended  between  the  tim- 
bers of  a ship,  under  the  impression  that  the  situation 
was  the  coolest  in  the  vessel,  has  been  found  at  the  end 
of  the  voyage  discoloured  and  bad.  Neither  should  the 
seed  be  placed  in  the  ice-houses  of  steamers,  for  the  great 
and  sudden  changes  from  heat  to  damp  cold  has  the 
effect  of  so  injuring  the  worm,  that  although  it  may 
attain  maturity,  it  will  scarcely  ever  produce  a good 
cocoon.  The  misfortune  is  that  in  cases  of  injury  to  the 
seed,  it  is  very  often  not  perceptible  until  the  worm  has 
attained  the  last  stage,  when,  having  given  all  the 
trouble  and  caused  all  the  expense  it  can,  it  either  dies 
or  spins  a miserable  abortion  of  a cocoon,  as  unlike 
those  of  its  progenitors  as  can  well  be. 

In  procuring  seed,  it  is  well  to  know  the  history  of  it, 
and  also  to  be  furnished  with  specimens  of  the  cocoons 
from  whence  the  moths  have  emerged  that  produced  the 
seed.  It  would  be  probably  better  now  to  obtain  gua- 
ranteed reproduction  of  Japanese  annuals  from  Europe 
than  trust  to  the  chance  of  obtaining  good  seed  from 
Japan. 

The  following,  from  Mr.  Troup’s  report  of  his  journey 
in  Japan,  conveys  a good  idea  of  the  little  dependence 
that  can  be  placed  upon  the  fact  of  Japanese  seed 
actually  coming  from  a good  district:  — 

“June  23.  Left  Yonezawa  early,  and  passing  through 
Mia-uchi  and  other  towms  and  villages,  arrived  at  Koide 
in  the  afternoon.  The  town  of  Yonezawa  itself  is  large, 
but  the  houses  appear  not  to  be  so  well  built,  nor  the  in- 
habitants as  a rule  so  well  to  do  as  those  of  the  country 
villages.  The  latter,  in  which  the  silk  culture  is  appa- 
rently the  staple  occupation  of  the  people,  have  about 
them  an  air  of  great  comfort  and  tidiness.  Koide,  a 
rather  large  trading  town,  is  one  of  the  chief  centres  of 
the  silk  culture.  The  worms  in  Yonezawa  this  year 
were  generally  pronounced  superior ; but  the  quantity 
was  said  not  to  be  very  large.  The  intention  here  also 
appeared  to  be  to  make  seed  rather  than  silk.  We  dis- 
covered at  this  place  that  a practice  was  carried  on 
which  cannot  be  characterised  by  any  milder  term  than 
that  of  a fraud.  It  appears  that  the  Yonezawa  seed 


having  obtained  some  reputation  for  superiority,  cocoons 
already  formed  have  been  brought  this  year  from  Joshiu 
to  Koide  to  be  hatched  and  lay  their  eggs  there.  These 
eggs  will  thus  come  into  the  market  as  Yonezawa  seed. 
The  empty  cards  ready  to  receive  these  eggs,  already 
bearing  the  Yonezawa  stamp,  were  shown  to  us,  and  the 
persons  engaged  in  this  transaction  appear  to  have  little 
care  for  the  reputation  of  their  seed,  provided  they  can 
make  some  money  by  the  operation.” 

The  high  prices  ruling  of  late  years  for  good  seed  of 
20s.  to  25s.,  and  even  30s.  per  oz.  must  not  be  mistaken 
for  the  normal  values  ; such  prices  have  been  given  by 
European  rearers,  entirely  in  hopes  of  replacing  the 
diseased  races  that  were  causing  such  heavy  losses  year 
after  year.  About  half  the  above  quotations  would  be 
a more  correct  price  for  the  colonist  to  base  his  calcula- 
tions upon. 

Nearly  all  seed  now  offered  for  sale  on  the  Italian 
markets  is  now  subjected  to  what  is  called  a “ micro- 
scopical analysis,”  and  unless  the  report  given  by  the 
experts  be  a favourable  one,  it  would  be  extremely 
difficult  to  realise  anything  like  a remunerative  price. 

Good  “graine”  should  be  of  a bright  gray  colour, 
evenly  spread  upon  the  cards,  not  in  raised  masses  in 
one  part  and  scantily  covered  in  others  ; in  the  lumped 
masses  the  lower  eggs  have  scarcely  a chance  of  result- 
ing well,  and  as  they  generally  are  the  first  to  hatch,  the 
worm  is  frequently  smothered  before  it  can  extricate 
itself.  The  “ graine  ” should  be  flat  rather  than  round, 
and  a slight  convexity  of  the  upper  surface  is  considered 
by  many  to  be  a good  feature.  It  would  be  a good  rule 
never  to  purchase  eggs  that  one  knows  nothing  about, 
and  can  get  no  history  of. 

A correspondent,  writing  to  the  Californian  Farmer, 
states  as  follows 

“The  beneficial  results  to  the  community  to  be  de- 
rived from  sericiculture,  are  not  based  so  much  upon  its 
high  per-centage  of  profits  in  investment,  as  upon  its 
being  one  of  the  most  potent  means  for  diversifying  our 
industries,  because  it  can  be  profitably  prosecuted  in  all 
portions  of  our  State,  thus  most  effectually  favouring  and 
inviting  immigration. 

“ Having  once  established  our  mulberry  plantations, 
and  while  continuing  their  most  careful  cultivation,  the 
proper  work  of  the  sericiculturist  begins.  The  greatest 
care  will  be  required  in  selecting  healthy  eggs  of  the 
most  approved  varieties.  The  best  Japanese  varieties 
appear  to  be  raised  most  in  accordance  with  natural 
methods,  are  perfectly  hardy,  and  produce  silk  of  the 
finest  quality.  These  should  be  our  main  reliance,  and 
by  keeping  the  different  varieties  distinct,  preventing 
by  the  utmost  care  their  hybridisation,  destroying  at 
once  all  the  worms  whenever  they  show  signs  of  disease, 
and  selecting  well  formed  cocoons  for  hatching,  we  may 
secure  the  best  eggs,  and  with  them  supply  the  ever  in- 
creasing demand  of  the  European  trade.  In  a warm 
climate  it  proves  difficult  to  keep  silkworm  eggs  from 
being  hatched  prematurely  before  there  is  sufficient  feed 
for  them,  or  to  facilitate  efforts  to  prolong  the  season. 
We  should  early  endeavour  to  find  accessible  localities, 
either  in  the  northern  part  of  the  State  or  the  higher 
mountain  regions,  where  the  temperature  is  more  even, 
and  remains  until  June  lower  than  in  the  valleys ; here 
depositories  for  silkwarm  eggs  could  be  located  at  small 
expense,  to  be  drawn  upon  as  wanted  by  the  owners, 
such  localities  can  only  be  found  by  careful  trial  and 
observation.” 

In  addition  to  the  Japanese  varietips  mentioned,  there  is 
a fine  breed  that  has  lately  been  obtained  from  theTaiho 
or  Namsing  district  of  China,  of  which  very  encouraging 
reports  were  received  from  Italy  last  year,  the  first  time 
they  had  been  introduced  into  Europe.  The  cocoon  is  a 
brilliant  pure  white,  and  much  esteemed.  From  this 
breed  the  best  Tsatlee  is  made. 

Having  obtained  good  seed,  the  best  method  of  pre- 
serving it  in  that  condition  until  the  proper  time  for  in- 
cubation arrives  becomes  a matter  of  vital  importance  ; 
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however  good  the  seed  may  he,  if  it  hatches  before  the 
mulberry  leaf  is  ready  for  it,  a commercial  failure  must 
result ; for,  although  worms  may  be  kept  alive  and 
apparently  thriving  upon  lettuce,  black  currant,  and 
many  other  leaves,  the  experimentaliser  must  never 
expect  to  produce  cocoons  from  such  feeding  as  will  take 
a good  classification  on  the  market.  Many  ingenious 
contrivances  have  been  tried  to  meet  this  difficulty,  but 
hitherto  unsuccessfully.  One  of  the  most  successful  has 
been  by  means  of  prepared  leaves  gathered  the  preceding 
year,  dried  rapidly,  so  as  to  retain  as  much  of  the 
different  component  vegetable  parts  as  possible,  and  then 
powdered  and  put  away  in  jars  or  air-tight  packages. 
When  wanted,  the  powdered  leaf  is  mixed  with  a little 
gum  mucilage,  or  sweetened  water,  and  spread  about  for 
the  worms  to  feed  upon.  It  has  been  stated  that  worms 
thus  fed  up  to  the  second  age  have  thrived  better  than 
those  fed  upon  the  leaf  itself ; but  our  readers  must  take 
this  for  what  it  is  worth,  and  not  place  too  much  con- 
fidence in  any  substitute  for  the  young,  fresh  leaf.  Where 
seed  can  be  kept  at  an  even  temperature  of  about  45° 
Fahr.,  until  carried  to  another  country,  and  the  trans- 
portation takes  place  at  a time  when  the  temperature  is 
about  the  same  or  a little  colder,  and  again  be  kept  in  a 
dry,  darkened  chamber,  at  about  the  same  temperature 
of  45'^,  incubation  may  by  these  means  be  retarded  for  a 
considerable  period,  so  as  to  allow  time  for  the  mulberry 
trees  to  put  forth  leaves. 

This  was  demonstrated  by  the  illustrations  of  serici- 
culture  at  the  South  Kensington  Museum  last  year, 
where  eggs  from  Italy,  kept  cool  there  until  the  winter, 
and  then  sent  to  England,  where  they  were  kept  in  a dry, 
dark,  but  airy  chamber  at  a steady,  low  temperatui’e,  were 
successfully  retarded  in  their  incubation  for  more  than  a 
month  beyond  what  might  be  considered  their  normal 
period,  and  when  set  to  hatch  incubation  set  in  at  once 
with  scarcely  a failure  ; the  whole  hatched  in  the  heated 
tropical  departments  of  the  Horticultural-gardens  in 
within  four  days  of  each  other,  and  as  hatched  were  re- 
moved to  the  cooler  temperature  of  the  adjoining 
museum. 

Captain  Mason,  at  Yateley,  has  also  succeeded  in 
making  his  hatching  agree  with  the  foliation  of  his  trees, 
and  nothing  could  be  more  satisfactory  than  the  quality 
of  the  cocoons  he  has  produced. 

A great  trouble  crops  up  when  seed  has  to  be  ti’ans- 
mitted  from  the  northern  to  the  southern  hemisphere,  or 
vice  versa,  or  even  from  the  far  east,  when  the  seed  is 
transmittted  by  the  steamers  via  the  Red  Sea. 

As  already  shown,  the  stimulus  of  the  unusual  heat 
during  the  voyage,  occurring  at  a time  when  in  its 
normal  condition  it  should  remain  perfectly  quiescent, 
shortens  the  period  of  hybernation,  and  seed  so  acted 
upon  is  not  to  be  retarded  by  any  means  but  at  the 
expense  of  the  health  of  the  worm  and  the  value  of  the 
cocoon. 

This  is  still  more  vexatious  in  the  case  of  seed  sent 
across  the  line  to  our  southern  colonies,  w'here  not  only 
is  the  seed  stimulated  to  early  action  by  the  heat  of  the 
tropics  during  the  passage,  but,  arriving  during  the 
southern  summer,  it  appears  impossible  to  prevent  some 
of  the  worms  hatching,  and,  as  they  do  this  in  small 
batches,  the  best  mode  of  treatment  seems  to  be  to  force 
them  all  out ; but  this  is  not  at  all  an  easy  thing  to  do 
without  future  injury  to  the  cocoon,  for  the  egg,  like 
most  other  things  in  nature,  has  its  allotted  time  to  rest 
quiescent ; and  to  shorten  this,  by  forcing  incubation, 
can  only  be  done  at  the  risk  of  deteriorating  the  breed. 
In  sending  seed  from  the  southern  colonies  to  Europe 
for  sale,  it  will  be  advisable  to  ship  off  as  soon  as  possible 
after  the  seed  has  been  laid,  and,  supposing  the  worms 
to  have  been  reared  in  the  spring  of  a southern  hemi- 
sphere, this  would  probably  enable  them  to  reach  their 
destination  in  Europe  in  January  or  Februar3\  The 
stimulus  of  the  voyage  inducing  an  early  incubation 
might  then  be  an  advantage,  as  tbeir  natural  time  would 
be  the  end  of  September  or  the  beginning  of  October; 


and,  hybernation  having  been  shortened  by  the  voyage 
two  to  three  months,  such  seed  might  be  made  to  form 
in  Europe  a valuable  second  crop.  This  is,  however,  a 
matter  which  only  actual  experiments  can  prove. 

Most  seed,  especially  Japanese,  sent  from  a northern 
to  a southern  hemisphere,  has  a tendency  to  undergo  a 
change  from  univoltini  to  bivoltini — that  is  to  say,  to 
produce  twice  in  the  year  instead  of  once.  It  is  not 
difficult  to  understand  how  this  arises.  The  time  of 
foliation  of  the  mulberry  in  the  north  is  about  April  or 
May,  early  or  late  as  the  seasons  may  be,  and  the  seed 
laid  in  June  in  the  course  of  nature  hatches  during  the 
following  April  or  May.  When  transported  to  the 
southern  clime,  all  this  is  altered,  and  one  is  met  by  the 
paradox  that  midsummer  is  at  Christmas,  the  spring  in 
October  and  Kovember,  at  which  time  foliation  is  young 
and  at  its  best,  and  the  mysterious  influences  of  spring 
pervade  nature. 

The  imported  seed  soon  feels  the  effects  of  these  in- 
fluences, incubation  sets  in,  vitality  is  manifested,  and 
the  seed  hatches  months  before  its  normal  time.  When 
the  importation  has  been  from  a colder  to  a warmer 
climate,  it  frequently  happens  that  the  eggs  laid  by  the 
moth  of  this  early  incubation  manifest  a tendency  to 
hatch  again  at  the  original  nominal  period  of  the  northern 
spring,  and  thus  an  annual  breed  of  a northern  clime, 
may  become  bivoltini  in  a southern  one. 

It  has  been  a subject  of  considerable  discussion  which 
of  the  two  races,  the  annual  or  the  bivoltini,  is  the  more 
remunerative  to  the  rearer.  In  Europe  the  experience 
of  the  last  few  years  with  the  bivoltini  races  of  Japan 
have  completely  discouraged,  their  further  introduction, 
and  doubtless,  as  the  old  native  races  become  restored, 
they  w'ill  entirely  supersede  the  bivoltini ; but  although 
this  may  be  so  iu  Italy,  it  does  not  follow  that  the 
bivoltini  are  unsuited  to  the  colonies.  They  have  the 
advantage  of  going  through  their  different  stages  quicker 
than  the  annuals,  and  where  the  mulberry  flourishes,  it 
does  not  appear  that  the  gathering  the  leaves  for  the 
second  crop  does  much,  if  any,  harm  to  the  tree.  The 
test  after  all  will  be  in  the  result.  Certainly  the  weight 
of  silk  of  one  crop  of  many  of  the  annuals  exceeds  that 
of  the  two  crops  of  bivoltini,  and  of  of  course  the  labour 
is  much  less.  Last  season  in  Italy  the  cocoons  from  one 
crop  of  good  annuals,  realised  in  many  cases  more  money 
than  two  crops  of  the  ordinary  bivoltini,  and  this  must 
be  the  final  test  for  the  rearer.  One  disagreeable  habit 
of  the  bivoltini  is  that  of  making  duppions  or  spinning 
double  or  treble  cocoons,  which  is  so  much  loss  if  a heavy 
carriage  has  to  be  incurred,  as  the  value  is  comparatively 
so  small  that  duppions  would  hardly  pay  to  send  from  a 
great  distance.  Whatever  a colonist  may  be  induced  to 
do  hereafter,  he  should  make  it  a rule  to  commence  upon 
the  very  best  annual  seed  possible  to  obtain. 

Before  proceeding  further,  it  will  be  well  for  those 
who  propose  adding  silk-rearing  to  their  other  labours  to 
consider  with  what  they  have  to  deal,  and  a few  of  the 
peculiarities  of  the  worm. 

The  breathing  of  silkworms  is  not  from  the  head  but 
from  the  eighteen  small  distinctlj^-  marked  apertures  on 
each  side  of  the  body,  and  anything  which  closes  any  of 
these  apertures,  such  as  overcrowding,  &c.,  must  be  de- 
trimental to  the  health  of  the  worm. 

The  body  of  the  caterpjillar  has  no  canal  bj’’  means  of 
which  the  fluids  of  the  mulberry  leaf  can  be  separated, 
and  as  but  a very  small  portion  passes  with  the  excretor, 
the  remainder  has  to  be  got  rid  of  by  transpiration 
through  the  skin  ; hence  the  ill  effects  of  a sudden  chill 
or  cold  draught,  against  which  latter  the  worms  may  bo 
observed  to  shelter  themselves  behind  leaves  or  elsewhere, 
while  the  feeding,  of  such  vital  importance  to  the  rearer, 
is  discontinued.  The  peculiarities  above  mentioned  point 
to  the  requirements  of  the  worm,  viz.,  a free  circulation 
of  air,  but  without  draughts  ; and  in  the  regulation  of 
the  magnanerie  the  windows  should  never,  except  in  hot 
climates,  be  opened  on  the  windward  side. 

Light  they  rejoice  in,  but  sunshine  is  to  be  avoided. 
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especially  in  tropical  or  semi-tropical  countries,  where  it 
would  soon  be  fatal.  Scents  of  all  kinds  are  injurious,  and 
this  is  to  he  borne  in  mind,  when  scheming  to  protect  them 
against  their  many  enemies.  Tobacco  smoke  should  he 
prohibited,  for  it  is  very  hurtful  if  in  contact  with  them, 
and  even  the  scent  of  it  in  the  air  of  the  apartment  will 
frequently  cause  them  to  cease  feeding  and  become  rest- 
less. Loud  noises  are  also  detrimental. 

The  temperature  and  amount  of  moisture  in  the  at- 
mosphere of  the  magnanerie  should  be  matters  of  the 
greatest  attention,  the  readings  of  the  hygrometer  being 
as  important  as  those  of  the  thermometer,  and  sometimes 
more  so  ; for  it  will  he  found  that  when  artificial  heat 
has  been  applied  to  raise  the  temperature,  and  the 
ventilation  not  sufficient  to  carry  ofl'  the  moist,  vitiated 
air,  that  the  worms  will  cease  feeding  from  no  discernible 
cause,  and  when  such  is  the  case,  the  external  air 
must  be  admitted  at  once,  notwithstanding  it  reduces 
the  temperature,  when  it  will  be  found  that,  with  a colder 
but  purer  atmosphere,  the  worms  will  resume  feeding. 

Thunder  storms  affect  the  worms  adversely,  but  the 
period  at  w'hich  they  suffer  most  appears  to  he  during  the 
close  heat  immediately  preceding  the  storm.  This  is  to 
he  mitigated  by  a person  passing  through  the  mag- 
nanerie with  a flaming  bundle  of  straw  or  other  material 
prepared  for  the  purpose,  which  burns  without  offensive 
smell.  A person  walking  backwards,  and  waving  the 
flame,  will  cause  a circulation  to  set  in  and  make  a marked 
improvement  in  the  aspect  of  the  worms. 

Any  state  of  excessive  electricity  in  the  atmosphere 
disturbs  the  repose  of  the  worms,  and  when  con- 
tinued and  severe  sometimes  induces  a serious  disease — 
a species  of  dysentery  or  cholera — which  is  infectious,  and 
is  communicated  by  healthy  worms  touching  the  excreta 
or  discharges  of  the  diseased  ones.  This  disease  sliould 
be  carefully  watched  for,  and  at  the  very  first  appear- 
ance every  worm,  not  only  diseased  hut  those  that  have 
touched  any  of  the  discharge,  either  on  the  leave.s,  nets, 
or  trays,  should  be  at  once  destroyed.  The  only  chance 
for  the  cultivator  is  to  stamp  the  disease  out  at  once 
before  it  spreads. 

A somewhat  similar  disease,  hut  not  so  deadly  or  con- 
tagious, sometimes  occurs  when  the  worms  have  been 
fed  upon  the  leaves  of  suckers  from  the  roots  of  the  trees, 
or  those  from  young  trees  in  damp  ground.  It  can  be 
recognised  by  the  worms  emitting  from  their  mouths 
and  the  pores  of  the  skin,  particularly  the  little  point  at 
the  tail,  a viscid,  greenish,  semi-fluid  mucus,  which, 
when  rubbed  over  the  breathing  pores,  effectually  closes 
them,  injuring  the  health  of  the  worm  so  treated,  and 
spoiling  the  cocoon.  Starvation  for  a while  is  said  to  be 
the  cure,  hut  it  is  a question  if  a worm  which  has  been 
so  affected  and  cured  will  ever  be  able  to  spin  a good 
cocoon. 

As  a rule,  silkworms  are  much  more  likeh’-  to  suffer 
from  quality  than  quantity  of  leaves,  and  any  peculiarity 
in  the  leaf  should  be  sufficient  to  condemn  it  in  the  eyes 
of  the  colonist,  who  generally  has  the  leaf  in  abundance 
around  him. 

The  first  thing  to  be  considered  is  the  magnanerie. 
The  writer  has  seen  most  beautiful  cocoons  produced 
from  a magnanerie  which  -was  probably  the  perfection  of 
such  things.  A brick  building,  slated  and  ceiled,  with 
ventilators  under  the  roof,  ventilators  at  each  end  of  the 
room,  and  in  the  windows  ; steam  pipes,  and  an  Arnott 
stove  were  supposed  to  be  able  to  regulate  the  atmos- 
pheric conditions  to  the  greatest  nicety  ; thermometers, 
barometers,  and  hygrometers  were  at  either  end  of  the 
buildings,  and  the  feeding  frames  and  silk  nets  all  that 
could  he  desired.  The  leaves  were  cut  with  mathema- 
tical exactness  by  a pretty  machine,  weighed  out  into 
rations,  and  Dan  lolo’s  rules  followed  exactly.  Without 
being  able  to  find  one  fault,  or  suggest  one  improvement, 
the  writer  left  that  building,  convinced  that  it  was  a 
failure. 

At  another  time  he  found  a man  and  a woman  tending 
silkworms  in  their  magnaneries,  and  producing  very  fair 


cocoons.  This  was  on  the  opposite  side  of  the  world,  and 
was  certainljf  rather  opposite  to  the  description  above. 
Four  stakes  had  been  driven  into  the  ground,  on  the  top 
of  which,  and  around,  three  side  mats  had  been  suspended; 
some  short  stakes,  driven  into  the  ground  of  what 
by  courtesy  one  may  term  the  inside  of  the  magnanerie, 
and  another  application  of  poles  and  mate,  formed  the 
shelves  on  which  the  worms  were  being  reared.  Leaves 
and  small  branches  of  mulberry  were  pitched  in  among 
the  worms  when  it  suited  the  convenience  of  the  proprie- 
tors ; rude  hunches  of  straw  were  given  the  worms  to 
spin  in  ; and,  notwithstanding  the  violation  of  almost 
every  rule  laid  down  by  Daiidolo,  they  managed  to  pro- 
duce as  a result  very  fair  cocoons,  and  it  was  impossible  to 
deny  a certain  success,  although  on  a larger  scale  the 
probability  is  that  failure  would  have  been  certain.  It 
seems,  therefore,  inadvisable  to  attempt  to  give  any 
positive  instructions  as  to  what  like  a magnanerie  should 
be.  The  colonist  may  be  guided  by  the  climate,  and  the 
meteorological  tables  of  a series  of  years,  and  if  he  finds 
the  weather  to  be  depended  on  for  the  couple  of  months 
necessary  for  his  operations,  he  can  then  erect  a mag- 
nanerie, at  as  little  cost  as  possible,  to  suit  the  locality 
and  climate.  Of  course,  the  less  capital  invested  in 
buildings  and  plant,  the  better  chance  of  a commercial 
success ; and  the  simpler  the  means  by  which  a certain 
result  can  bo  brought  aboutj  the  better  for  the  agri- 
culturist. 

{To  he  continued.) 


ASPHALTE  PAVEMENTS  IN  LONDON. 

A report  by  Mr.  Haywood,  the  engineer  to  the  com- 
mistdoners,  on  the  condition  of  asphalte  pavements  in  the 
City,  has  recently  been  puldished  by  order  of  the  Com- 
missioners of  Sewers.  This  repoi  t embodies  the  results 
of  Mr.  Haywood’s  inspections  up  to  April  last.  In  order 
to  obtain  sufficient  data  for  the  examination,  portions  of 
luany  of  tho  pavements  were  cut  out,  in  order  to  ascer- 
tain whether  they'  had  lost  miiterially  in  thickness.  In 
nearly  all  cases  some  such  diminution  was  proved  to 
have  taken  place,  but  the  conclusion  arrived  at  was  that 
it  wmuld  not  be  possible  to  ascertain  the  exact  loss  in  any 
case  without  making  a considerable  number  of  openings. 
When  first  laid  the  same  thickness  was  never  exactly 
pursued  throughout,  and  in  the  case  of  those  laid  in  the 
shape  of  heated  powder  considerable  compression  takes 
place.  On  the  whole,  there  was  no  doubt  that  the 
asphalte  had  somew'hit  diminished  in  thickness  under 
the  wear  of  the  traffic. 

On  the  subject  of  the  repairs  executed,  it  was  not  easy 
to  obtain  accurate  returns,  the  companies  being  bound 
to  maintain  the  pavements  in  repair  for  a certain  number 
of  years.  The  results  of  the  investigations  are  given  in 
a tabular  form.  From  this  it  appears  that  there  are  now 
altogether  twenty-five  streets,  or  portions  of  streets,  in 
the  City  of  which  the  carriage-ways  have  been  paved  with 
asphalte ; one  of  the  pavements  had  been  down  for 
3 years  and  P months,  two  for  2 years  and  2 months, 
eighteen  under  2 years,  four  under  1 year,  and  five 
under  6 months,  at  the  time  of  the  inspection. 

In  nineteen  places  tho  Yal  de  Travers  asphalte  (com- 
pressed) is  laid,  and  amongst  them  are  the  two  oldest 
specimens,  that  in  Threadneedls-street,  which  was  laid 
as  a specimen  by  the  Asphalte  Company  free  of  charge, 
and  that  in  the  Poultry  and  Cheapside ; the  former  has 
now  been  down  4 years  (3  years  and  9 months  in  April), 
and  the  latter  2-|  years.  The  older  portion  is  in  good 
condition,  but  the  newer  is  beginning  to  require  exten- 
sive repairs.  On  the  other  pavements  the  report  gene- 
rally is  favourable  as  to  surface  condition.  Val  de  Travers 
(mastic)  has  been  down  two  years  in  George-yard,  and  is 
in  good  condition. 

Mourotier  (compressed)  and  Society  Franejaise  des 
Asphaltes  (compressed)  have  each  been  laid  in  Princes- 
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street  under  a year.  Both  are  in  good  condition,  but  the 
latter  does  not  seem  to  have  been  well  laid. 

Limmer  (mastic)  has  been  laid  in  three  places,  Lom- 
bard-street, Moorgate-street,  and  Comhill.  This  shows 
considerable  wear,  especially  in  Cornhill  and  Lombard- 
street  ; in  Moorgate-street  the  surface  is  generally  good. 
This  has  been  down  from  one  to  two  years. 

Barnett’s  asphalte  (mastic)  is  down  in  four  places, 
Moorgate-street,  Carter-lane,  Lothbury,  and  Bishops- 
gate-street.  That  in  Moorgate-street  has  been  in  use  a 
year  and  a-half,  and  has  been  much  repaired  ; the  others 
for  short  periods  only.  Some  of  this  is  good,  the  rest  is 
reported  on  unfavourably. 

Maestu  (compressed  blocks),  Trinidad  (compressed), 
and  Patent  British  (mastic)  were  laid  down,  but  after- 
wards removed  and  replaced  by  Val  de  Travers  com- 
pressed. 


JAPAN. 

The  reconstruction  of  Japan,  the  erection  of  the  mint, 
and  the  re-coinage  of  money — the  basis  of  all  trans- 
actions— the  careful  inquiries  of  the  Japanese  embassy 
into  the  customs  of  the  West,  and  the  character  for 
aptitude  evinced  by  the  Japanese  themselves,  are  hope- 
ful signs  for  the  future  of  that  country,  where  the  people 
seem  anxious  in  all  things,  even  in  language,  to 
assimilate  themselves  to  the  model  of  our  own  institu- 
tions. The  capitalists  and  merchants  of  Great  Britain 
will  watch  for  signs  of  awakening  in  this,  as  in  any  other 
part  of  the  world,  however  remote,  where  they  can  dis- 
cern even  the  germs  of  those  principles  which,  by  ex- 
perience, they  have  found  to  be  successful  in  their 
practical  results.  The  report  of  the  British  Consul  at 
Yeddo  contains  mention  of  certain  occurrences  beyond 
the  ken  of  casual  observers,  which  introduce  us  more 
fully  than  any  mere  dry  statements,  into  what  is  actually 
taking  place  in  that  country.  Mr.  Dohmen,  as  we  can 
well  imagine,  experiences  considerable  dilficulty  in  ob- 
taining information  respecting  the  trade  which,  if  it  had 
been  possible  to  collect,  would  doubtless  have  served  as  a 
guide  to  exporters,  but  in  the  absence  of  which  we  are 
glad  to  trust  to  the  personal  experience  and  observation 
of  a well-informed  resident.  Writing  from  Yeddo,  the 
capital,  he  observes  that  the  consumption  of  foreign 
goods  appears  to  be  very  considerable.  Almost  in  every 
street  a certain  number  of  shops  may  be  seen  where 
nothing  but  foreign  articles  are  offered  for  sale.  It 
would  be  idle  to  speculate  on  the  future  of  direct  foreign 
commerce,  changes  of  every  kind  occurring  so  suddenly 
and  unexpectedly ; it  is,  however,  natural  to  conclude 
that,  where  the  actual  consumption  is  there  will  eventu- 
ally be  direct  commercial  transactions  between  the  im- 
porter and  the  consumer,  whatever  may  be  the  obstacles 
that  have  to  be  overcome.  The  railway  between 
Yokohama  and  Yeddo,  which  is  being  constructed  by 
English  engineers  and  with  English  capital,  but  for  the 
Japanese  government,  is  now  almost  completed,  and  its 
opening  to  the  public  is  expected  to  take  place  at  no 
distant  date.  The  first  line  of  telegraph,  which  at  the 
outset  met  with  so  much  opposition  on  the  part  of  cer- 
tain narrow-minded  Japanese,  has  now  become  so 
popular  that  telegraphic  wires  are  springing  up  in  all 
directions  within  the  capital.  Already  the  Mikado’s 
Palace,  the  Foreign-oflSce,  the  Board  of  Works,  and 
the  Tokei-fu  are  in  telegraphic  communication  with 
the  Kanagarva-ken,  and  eight  stations  are  to  be  opened 
to  the  public  in  various  parts  of  the  town.  The 
government  have  engaged  for  that  purpose  the  services 
of  Mr.  George,  an  English  engineer,  who,  with  a staff 
of  English  superintendents,  is  deeply  engaged  in  con- 
structing the  line  to  Hiogoand  Nagasaki,  whence  Yeddo 
will  soon  be  in  direct  communication  with  the  whole 
world.  Besides  these  advantages,  the  establishment  of 
a bank,  on  the  foreign  principle,  and  under  the  superin- 
tendence of  an  English  banker,  which  the  Tokei-fu  is  at 
this  moment  organising,  will  afford  the  Yeddo  merchants 


facilities  for  engaging  in  commercial  operations  with 
foreigners  hitherto  unknown  to  them. 

Important  changes,  it  appears,  are  taking  place  in  the 
capital.  The  ex-Damios,  since  they  became  dispossessed 
of  their  estates,  have  hastened  to  part  with  what  they 
no  longer  considered  necessary  to  their  dignity.  Their 
costly  palaces  are  allowed  to  tumble  down  into  a state 
of  ruin  and  neglect,  from  which  even  the  Imperial  castle 
itself,  and  the  magnificent  mausoleums  of  the  Shoguns 
do  not  appear  to  be  exempted.  Thus,  that  portion  of 
the  palace  called  the  citadel,  which  was  formerly  the 
residence  of  the  Tycoons,  threatens  soon  to  become  a 
mass  of  ruins.  Already  the  imposing  and  numerous 
gateways  and  bridges  leading  to  it  are  left  to  take  care 
of  themselves,  and  a foreigner,  who,  a few  years  back, 
hardly  dared  to  look  at  this  wonderful  stronghold,  may 
now  freely  ascend  its  towers,  overlooking  the  residence 
of  the  Mikado,  without  meeting  even  a gatekeeper.  It 
is  difficult  to  understand  what  object  the  government 
can  have  in  view  in  allowing  monuments,  once  the  pride 
of  Japanese  of  all  classes,  and  in  which  all  the  money 
and  labour  the  country  could  produce  seem  to  have  been 
lavished,  to  go  to  wreck  and  ruin,  unless,  perhaps,  it  be 
intended  as  an  imitation  of  the  Communists  of  Paris, 
who  imagined  they  would  obliterate  the  history  of  their 
country  by  the  destruction  of  the  Colonne  Vendome 
and  other  monuments.  The  costly  articles  of  furniture 
and  ancient  arms  which  once  adorned  the  princely  dwell- 
ings of  the  Damios  may  now  be  seen  in  the  shops  of 
dealers  in  antiquities,  and  may  be  bought  for  a mere 
trifle.  Many  of  these  nobles  have  availed  themselves  of 
the  leave  given  to  them  by  the  Mikado  to  travel  abroad, 
and  ere  long  the  majority  of  them  will  be  seen  visiting 
Europe  and  America  with  their  families.  But  the  most 
remarkable  change  is  the  rapid  adoption  of  foreign  dress 
by  all  classes  of  the  people.  The  fashions,  however,  that 
have  hitherto  been  copied  or  invented  by  native  tailors 
are  so  varied,  and,  in  many  instances,  so  ridiculous,  as 
to  defy  the  keenest  imagination.  This  certainly  is  to  be 
regretted,  but  the  substitution  of  foreign  for  native  dress 
has  been  productive  of  a most  important  result,  namely, 
the  general  disarmament  of  the  two-sworded  class  by 
peaceful  means.  Security  to  life  and  property,  where 
two  years  ago  a foreigner  scarcely  dared  to  visit  his 
neighbour,  unless  attended  by  a strong  guard  of  native 
soldiers,  is  now  as  efficient  as  in  any  other  large  city  in 
Europe  and  America.  This  improved  state  of  security 
has  enabled  the  government  to  remove  all  the  guard- 
houses which  had  been  erected  in  the  native  towns  and 
around  the  foreign  settlement,  and  a police  force  of  3,000 
men  has  been  substituted  for  these  guard-houses. 

In  the  style  of  building  the  Japanese  have  as  yet 
made  little  progress,  but  a few  houses  of  brick  have  been 
erected.  Fires  have  been  as  frequent  during  the  winter 
as  ever,  and  the  thousands  of  wooden  buildings  thus  de- 
stroyed are  being  rebuilt  of  the  same  inflammable  mate- 
rial, and  in  the  same  shabby  style.  The  government, 
however,  see  the  advantage  of  adopting  the  foreignstyle 
of  building.  For  this  purpose  they  have  engaged  the  ser- 
vices of  English  engineers  and  architects,  who  are  erecting 
two  barracks  after  the  European  style,  besides  the  construc- 
tion of  a suspension  bridge  over  a ravine  in  the  Mikado’s 
private  grounds.  Two  gentlemen — Messrs.  McVean  and 
Joyner — have  been  engaged  by  the  government  to  make 
a regular  survey  of  the  country,  somewhat  on  the  plan 
of  the  ordnance  survey  of  Great  Britain,  as  well  as  of  the 
capital,  and  while  waiting  the  arrival  of  the  necessary 
staff  and  instruments  required  for  that  purpose  are  making 
designs  for  a technical  school  on  a very  extensive  scale. 
The  school  is  to  accommodate  about  360  scholars,  and 
foreign  teachers  are  to  be  appointed  to  give  instruction. 
It  is  also  contemplated,  when  the  plan  of  Y’eddo  is 
finished,  to  effect  great  improvements  of  the  streets  and 
bridges,  which  are  now  in  a very  neglected  state. 
Among  the  Japanese  of  all  classes  there  is  a universal 
desire  for  acquiring  foreign  languages,  especially  Eng- 
lish, and  other  branches  of  learning.  The  principal 
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establishment  where  foreign  instruction  is  given  is  the 
Kaisiejo  (school),  under  the  superintendence  of  the  Rev. 
Mr.  Verbeck,  an  American  missionary.  The  number  of 
pupils  is  about  400,  of  which  200  are  instructed  in  Eng- 
lish, and  the  other  200,  in  about  equal  proportions,  in 
the  French  and  German  languages.  Besides  languages, 
all  other  branches  of  elementary  education  are  taught ; 
and  if  the  scholars  go  through  the  various  classes  regu- 
larly, they  will  doubtless  acquire  at  the  Kaisiejo  a suffi- 
cient knowledge  of  what  is  necessary  to  carry  on  inter- 
course with  foreigners  and  with  foreign  countries.  Be- 
sides the  establishment  above  named,  there  are  a number 
of  independent  schools,  both  under  native  and  foreign 
management,  in  which  foreign  languages  and  mathe- 
matics are  taught.  Great  progress  is  also  made  in  the 
art  of  studying  medicine — 186  pupils  receive  instruction 
at  the  Eastern  school.  Another  school,  where  medicine 
and  surgery  are  taught,  is  the  Naval  Hospital,  at  present 
established  at  Takanawa,  in  the  building  which  was 
formerly  the  British  legation.  The  total  number  of 
Japanese  hoys  frequenting  schools  in  Yeddo  amounts  to 
39,181.  This,  out  of  a population  of  not  quite  800,000 
inhabitants,  shows  that  nearly  every  Japanese  is  being 
taught  to  read  and  write.  A naval  school  has  also  been 
established  for  the  education  of  young  Japanese  in  the 
art  of  navigation.  There  are  at  present  226  boys  re- 
ceiving instruction  from  twenty  native  teachers.  At 
present  thera  is  only  one  foreign  instructor  attached  to 
the  establishment,  namely,  Lieut.  Brinkley,  R.A.,  who 
has  charge  of  the  artillery  branch.  It  is  believed  to  be 
the  intention  of  the  government  to  engage  some  eighteen 
English  naval  officers  and  non-comrnissioned  officers  for 
the  purpose  of  putting  the  establishment  on  the  footing 
of  a naval  college.  The  government  have  engaged  an 
American  agricultural  mission — or  scientific  commission, 
as  it  is  called — of  which  General  Capron,  late  Commis- 
sioner of  Agriculture  at  Washington,  is  the  head.  The 
object  of  this  mission  is  to  improve  the  breeding  of 
animals  and  to  bring  the  soil  of  Japan  under  scientific 
cultivation.  Their  field  of  operation  is  to  be  the  island 
of  Yezo. 

The  population  of  the  capital  city  has  been  set  down 
by  various  writers  in  Japan  at  from  1,500,000  to 
3,000,000,  but  from  information  supplied  to  Mr.  Consul 
Dohmen  by  the  municipal  government,  it  seems  that 
even  the  lowest  of  these  estimates  in  considerably 
exaggerated.  ' According  to  the  last  census,  taken  since 
the  restoration,  the  population  consisted  of  416,812 
males  and  363,509  females,  or  780,321  souls  in  all.  The 
former  number  includes  6,151  priests.  The  disparit}" 
between  the  number  of  men  and  women  is  owing  to  the 
presence  of  a large  number  of  homeless  creatures  called 
“ coolies,”  who  perform  all  the  rude  manual  labours  of 
the  citizens.  Yeddo  is,  no  doubt,  large  enough  to  con- 
tain 3,000,000  inhabitants,  but,  except  in  the  commercial 
parts  of  the  town,  it  is  very  thinly  populated.  The 
population  of  Japan  is  given  as  follows: — 16,733,698 
males  and  16,061,199  females,  or  32,794,897  in  all.  The 
area  covered  by  the  capital  is  given  as  19,602,733  tsubos. 
This  statement  does  not  include  the  streets,  canals, 
rivers,  and  moats ; taking  these,  at  a rough  estimate,  to 
cover  one-eighth  part  of  the  town — which  they  certainly 
do — the  whole  extent  of  Yeddo  will  be  21,828,076  tsubos, 
being  equal  to  18,040  acres,  or  28  square  miles ; and 
this  city  is  therefore,  in  point  of  ar  ea,  next  to  London, 
the  largest  in  the  world.  What  is  called  the  military 
quarter  includes  the  Mikado’s  palace,  which,  b}'  itself, 
must  cover  nearly  a square  mile  of  ground  ; the  various 
government  departments,  barracks,  parade-ground,  and 
such  of  the  residences  of  the  ex-Daimios  and  Hatamotos 
(the  nobility  and  gentry  of  Japan)  as  have  not  been 
taken  possession  of  by  the  government  in  the  abolition 
of  the  feudal  system.  The  temple  grounds  consist 
chiefly  of  the  burial-places  of  the  ex-Shoguns  or 
Tycoons,  namely,  Shiba  and  Nyeno,  each  of  which  is  a 
small  town  in  itself.  The  unoccupied  ground  is  that 
where  formerly  stood  the  princely  dwellings  of  the 


nobles,  which  have  either  been  demolished  by  the 
government,  or  have  been  abandoned  by  their  owners, 
who  are  now  no  longer  in  a position  to  keep  up  such 
expensive  residences.  Some  of  these  properties  cover 
from  twenty  to  thirty  acres  of  land,  and  the  most 
wealthy  of  the  nobles  possessed  half-a-dozen  of  such 
places  in  Yeddo.  Such  of  them  as  are  not  yet  wanted 
for  government  purposes  are  being  used  as  vegetable 
gardens  and  as  mulberry  plantations.  The  appearance 
of  the  city  has  certainly  not  improved  by  the  late 
changes,  and  it  must  take  a long  time  before  the  old 
splendour  of  the  capital  can  return,  in  some  modified 
and,  it  is  to  be  hoped,  improved  shape. 


PRESERVING  GRASSES,  FERNS,  AND 
FLOWERS. 

The  following  details  in  the  art  of  preserving  flowers, 
&c.,  are  given  by  a lady  correspondent  of  t!ie  Villa 
Gardener : — “ Grasses  should  be  gathered  early  in  July, 
if  we  desire  them  to  retain  their  bright  hues  without  the 
aid  of  art.  Gathered  then,  tied  up  in  large  bunches,  and 
hung  away  in  a dark  closet,  they  come  forth  at  our 
bidding,  fresh  and  green  as  when  plucked.  Now,  by 
brook  side  or  in  shady  places,  we  can  find  graceful 
grasses,  which  will  prove  additions  to  our  winter  bou- 
quets, hut  they  will  lose  their  colouring,  and  require  a 
dip  into  Judson’s  Green  Djm.  Dry  them  again,  and 
thay  will  last  for  years.  Wild  oats,  feather-grass,  and 
all  their  various  species  are  very  ornamental  in  winter, 
and  mingled  with  the  everlasting  flowers — Acroclinium, 
Xeranthe7imni,  and  the  white,  yellow,  and  crimson 
Helichrysums — they  vie  with  their  more  perishable 
sisters,  whose  glories  are  on  the  wane.  We  have  just 
arranged  two  small  vases  for  the  coming  winter.  The 
brilliant  pink  and  white  AcrocHniums  add  much  to  their 
beauty.  The  white  Helichrysums  can  be  dyed  a bril- 
liant purple  or  scarlet  with  “ Judson’s  Dyes,”  and 
exquisite  bouquets  can  easily  be  manufactured.  These 
“ everlasting”  flowers  should  be  gathered  as  soon  as  the 
outer  leaves  open.  Tie  them  up  in  bundles,  as  you 
pick  them,  and  hang  up,  flowers  downwards,  to  dry. 
Treated  in  this  way,  the  stems  are  straight,  and  more 
easily  used.  They  can  be  hung  to  dry  in  one’s  chamber, 
not  requiring  a darkened  place.  Most  of  these  flowers  are 
allowed  to  remain  too  long  upon  the  bushes,  and  their 
beauty  is  spoiled.  As  they  become  dusky  under  the 
frequent  sweepings  of  carpets,  we  dip  them  in  cold  water ; 
their  petals  close  entirely.  We  dip  the  grasses  also, 
to  cleanse  them,  else  they  wdll  acquire  a dingy  hue. 
Many  persons  like  crj  staUised  grasses.  These  are  easily 
made  by  dissolving  1 lb.  of  alum  in  a quart  of  boiling 
water,  suspending  the  grasses  just  over  the  steam — not 
to  touch  the  water — and  as  it  cools,  the  crystals  gather. 
Grasses  need  not  be  dyed  before  they  are  crystallised.  A 
few  of  them  mingled  with  the  green  grasses  and  brilliant- 
hued  flowers  light  up  well.  Ferns  are  much  sought  alter 
for  floral  decorations.  Their  feathery  plumes,  pinnated 
leaves,  and  graceful  forms  are  very  beautiful.  They  differ 
from  the  grasses,  for  those  gathered  late  in  autumn  retain 
their  colours  bettor  than  the  fresh  ferns  of  J une.  The 
sap  has  hardened  in  their  leaves.  We  have  gathered 
them  late  in  November,  when  they  were  surrounded  by 
snow,  and  they  have  kept  green  all  winter.  The  running 
fern  is  a lovely  decoration  for  walls  and  pictures.  Its 
flowers  add  much  to  its  grace  and  beauty,  but  it  fades 
quickly,  and  by  Christmas  but  a faint  green  remains. 
Dip  them  in  “Judson’s  Dye”  (following  the  directions 
given  on  the  bottle  for  dying  ribbons),  and  you  will  keep 
their  lovely  colour.  After  they  have  been  thoroughly 
pressed  in  heavy  books,  then  dye  them,  spread  on  paper 
to  dry  in  the  shade,  and  then  press  again.  Thus  treated, 
they 'will  last  for  years.  Maiden-hair,  the  most  graceful 
of  our  ferns,  soon  loses  its  colour;  but  dyed,  it  is  an 
addition  to  every  collection  of  grasses  or  ferns.  Parsley 
fern  is  very'  beautiful ; its  soft  feathery'  leaves  are  always 
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sought  after.  These,  if  gathered  late  in  the  autumn, 
■will  retain  their  colour  much  better.  The  male  fern, 
with  its  stiff  stems,  if  well  pressed,  looks  heautiful.  We 
mingle  it  with  the  many-coloured  leaves  of  autumn,  or 
we  pin  it  to  the  wall-paper,  around  pictures,  or  over  lace 
or  muslin  curtains,  and  its  effects  are  charming. 
Bunches  of  dyed  mosses  are  to  he  purchased  of  all  seeds- 
men in  the  cities : we  dwellers  in  villages  cannot  avail 
ourselves  of  them  if  we  would ; hiit  we  can  make  them 
even  prettier  than  those  exposed  for  sale.  G-ather  the 
mosses,  pick  out  all  the  debris,  cleanse  from  dirt,  and  dry 
in  the  sun  ; then  dip  into  ‘‘  Judson’s  Dye,”  spread  on 
papers  to  dry  by  fire  or  sunlight.  We  gathered  last 
year  a very  finely-fibred  moss,  dyed  in  a lovely  green, 
and  saved  some  of  the  original  colour  to  mingle  its 
brown  hues  with  it.  Then  we  took  the  “ hoops  ” from 
an  old  skirt,  tied  them  together,  and  on  the  circlet  tied 
wreaths,  which  city  friends  said  “ surpassed  those  dis- 
played at  the  shops.” 


COMMEECIAL  INSTRITCTION. 

Dr.  Hodgson,  as  President  of  the  Education  Section 
of  the  Social  Science  Association  meeting  at  Norwich, 
last  week,  in  his  opening  address,  said:  — “In  this 
eminently  commercial  country,  it  is  at  first  sight  not  a 
little  surprising  that  commercial  instruction  should  rank 
so  low.  Doubtless  it  is  not  without  some  reason  that 
the  title  ‘ Commercial  Academy  ’ should  suggest  so  much 
that  is  narrowing  and  depressing,  and  so  little  that  is 
elevating  or  thought-inspiring  in  education.  Penman- 
ship, arithmetic,  especially  the  mercantile  rules  and  book- 
keeping, with  a modicum  of  geography,  have  formed  the 
staple  of  most  of  such  academies — unworthy  namesakes 
of  the  ancient  Academe.  To  Dr.  Yeats,  of  London, 
belongs,  in  large  measure,  the  honour  of  having  in  his 
own  school  at  Peckham,  as  well  as  by  his  writings, 
done  much  to  redeem  commercial  instruction  from  this 
quite  unnecessary,  if  hitherto  just,  reproach.  In  four 
volumes  which  he  has  lately  published,  he  treats  suc- 
cinctly, hut  clearly,  fully,  and  most  attractively — 
first,  the  natural  history  of  commerce,  its  raw  materials  ; 
second,  the  technical  history  of  commerce,  or  its 
processes  of  manufacture;  third,  the  growth  and  vicis- 
situdes of  commerce;  fourth  and  last,  recent  and  existing 
commerce.  To  these  volumes  I must  refer  you  for  the 
development  of  his  plan.  But  at  a glance  it  is  obvious 
that  the  subject  thus  treated  ranges  over  a very  wide,  and 
rich,  and  varied  field,  including,  as  it  does,  much  of 
geology,  botany  and  zoology,  physical  and  political  geo- 
graphy, mechanics  and  chemistry  and  their  applications, 
history,  economics,  and  statistics.  In  the  raw  products 
of  the  earth,  their  characteristics,  the  artificial  changes 
that  they  undergo,  their  geographical  distribution,  and 
their  economic  uses — in  the  history  of  inventions  and 
discoveries  made  in  the  arts,  the  story  of  the  rise  and 
growth  of  commerce,  and  the  principles  by  which  trade 
is  and  should  be  regulated — an  intelligent  and  a well- 
trained  teacher  must  find  ample  materials  for  an  educa- 
tion at  once  high,  and  wide,  and  deep,  thoroughly  prac- 
tical and  utilitarian  in  the  best  sense,  yet  fraught  with 
moral  lessons  and  intellectual  stimulus.  It  is  to  be  hoped 
that  the  five  noble  schools  of  the  Edinburgh  Merchants' 
Company,  with  their  5,000  pupils,  will  ere  long  lead  the 
way  in  this  direction,  ne'v  to  this  country,  though  well- 
known  on  the  Continent.” 


In  1848  the  United  States  had  6,000  miles  of 
completed  railroad.  In  January,  1873,  the  total  had  grown 
to  71,000  miles  in  actual  operation,  with  8,000  miles  more  iu 
course  of  construction.  The  average  railroad  growth  of  the 
United  States  for  the  last  five  years  has  been  nearly  6,000 
miles  per  annum. 


TECHNICAL  EDUCATION.— THE  BRADFOED 
BUILDING  TRADE  TECHNICAL  SCHOOL. 

(From the  ArcMtect.) 

The  want  of  well-instructed  men  as  masters,  foremen, 
and  leading  men,  being  strongly  felt  in  the  trade,  induced 
the  master  builders  of  Bradford,  in  1869,  to  establish  a 
trade  technical  evening  school,  for  the  young  men 
engagedin  the  business.  The  object  of  the  school 
is  to  instruct  the  men  ina  scientific  knowledge  of 
their  trade,  hut  it  has  been  found  necessary  to 
have  classes  for  reading,  writing,  and  arithmetic,  as 
numbers  of  the  apprentices  have  beenneglected 
in  their  elementary  education,  and  it  is  hard 
to  teach  technical  science  to  those  who  read  with 
difficulty,  and  whose  knowledge  of  arithmetic  is  obscure. 
There  are  four  teachers  iu  the  school,  three  of  whom 
hold  Government  certificates,  and  we  have  during  the 
past  year  put  them  under  Government  inspection.  But 
we  are  in  an  unfortunate  position  with  our  technical 
education.  The  class  of  instruction  given  and  required 
seems  not  to  have  been  understood  by  the  Science  and  Art 
Department,  and  up  to  now  they  have  ignored  the  most 
important  knowledge — that  knowledge  which  will 
instruct  a workman  correctly  and  scientifically  in  the 
best  manner  of  obtaining  the  true  lines  from  which  he 
can  with  confidence  produce  the  most  complicated  piece 
of  work,  such  as  wreaths,  twists,  scrolls,  curves  and 
other  forms  required  in  staircases,  handrails,  and 
masonry ; the  intersections  and  forms  of  mouldings 
having  different  angles ; the  manner  of  obtaining  the 
length  of  angle  rafters,  and  the  lines  for  cutting  the 
same ; the  cut  and  length  of  purlins  against  angle  rafters, 
especially  where  the  rafters  and  purlins  are  moulded  ; a 
true  system  of  developing  circles  in  all  their  varieties  ; the 
true  lines  for  the  formation  of  each  stone  in  a 
circular  upon  circular  arch;  every  stone  in  this 
form  of  arch  has  an  irregular  side,  all  requiring  very 
careful  formation,  and  which  can  only  be  obtained 
by  a true  development  of  geometriclines.  This 
is  also  the  case  with  skew  arches  when  properly 
executed,  and  when  built  in  large  ashlar.  There 
is  much  information  of  this  description  needed  by  a first- 
class  workman  in  the  building  trade,  and  it  is,  so  far  as 
I know,  a knowledge  peculiarly  their  own.  It  has  not 
been  taught  in  schools.  Architects  as  a class  know  very 
little  of  it;  it  is  workmen’s  lore  ; it  has  been  left  to  them, 
aud  some  ten  per  cent,  of  the  workmen  have  a fair 
knowledge  of  such  subjects;  yet  few,  if  any,  are  what 
ninety  per  cent,  might  ho  if  such  schools  as  the 
Bradford  Builders’  Technical  Schools  existed  throughout 
the  countr}^  The  Government  examiners  for  certificates 
in  building  construction,  so  far  as  I can  perceive,  are 
acquainted  with  the  existence  of  the  peculiar  scientific 
W'orkmen’s  geometry,  and  it  would  he  well  if  they  were 
to  take  council  with  men  who  are  practically  engaged  in 
our  technical  schools — men  who  not  only  theorise  but  go 
into  actual  practice  in  the  school.  We  have  followed 
theories  in  our  school  with  actual  construction.  If  our 
pupils  are  studying  the  skew  bridge,  circular  upon 
circular  arch,  wreaths  of  ■wood  or  stone,  roof  construction 
or  such  like,  the  bridge  or  arch  is  constructed  as  a 
practical  illustration  of  the  geometric  principle  or  theory. 
Technical  schools  can  never  have  efficient  help  from 
Government  until  this  technical  knowledge  is  better 
understood  by  the  Science  and  Art  Department. 
Architectural  drawing  is  ■w’cll  understood,  and  we  find 
that  provision  is  r.iade  for  successful  students  in  it ; but 
in  this  difficult,  and,  to  workmen,  more  important  branch 
of  scientific  technical  drawing,  there  is  no  help  whatever. 
I do  not  think  it  is  from  want  of  will  in  the  department, 
but  from  obscure  ideas  as  to  the  subject  itself.  We  can 
earn  a little  money  at  present  to  assist  the  Bradford 
Technical  Schools  by  the  results  of  elementary  instruc- 
tion ; hut,  as  the  examiners  do  not  examine  in  the  very 
subjects  that  are  the  most  important  to  our  students, 
the  result  is  that  the  industry  and  patient  labour  of 
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students  and  teachers  is  not  discovered  by  them.  I trust 
the  time  is  not  far  distant  when  a real  technical  examiner 
will  he  sent  to  every  trade,  and  when  every  trade  will 
have  its  technical  school.  We  have  had  from  the  open- 
ing of  the  school  an  average  of  fifty  young  men  attending 
the  classes  four  nights  a week,  from  seven  to  nine  o’clock. 
The  charge  is  from  3s.  to  5s.  per  quarter.  The  majority 
of  the  masters  pay  for  their  apprentices.  The  school 
can  accommodate  a much  larger  number  than  attend, 
yet  the  results  are  good. 


APPLICATION  OF  METERS  TO  STREET-LAMPS. 

The  Paddington  Vestry  have  decided  that  the  supply 
of  gas  to  street-lamps  in  that  parish  shall  be  regulated 
by  meter,  and  to  attain  that  object  an  application  was 
lately  made  to  the  gas  referees,  under  section  48  of  the 
Imperial  Gas  Act  18G9,  to  prescribe  and  certify  the 
mode  of  ascertaining  the  quantity  of  gas  consumed  by 
the  public  lamps.  The  referees,  Messrs.  William  Pole 
and  A.  Vernon  Harcourt,  in  their  reply,  state  that  they 
have  every  confidence  that  the  system  prescribed  in  their 
communication  will  accomplish  the  desired  end  in  a 
convenient  way,  and  with  justice  to  both  parties.  The 
communication  in  question  prescribes  that  the  meters, 
which  are  to  be  enclosed  in  water-tight  iron  boxes,  shall 
be  of  the  most  improved  construction,  and  made  by 
makers  of  acknowledged  reputation,  and  shall  be  set 
into  the  ground  at  the  foot  of  the  lamp-column.  A 
meter  is  to  be  attached  to  every  twelfth  public  lamp, 
and  the  average  consumption  of  the  lamps  to  which 
meters  are  attached  shall  be  taken  to  represent  the 
average  consumption  of  each  public  lamp.  The  lamps 
are  to  be  fitted  with  burners  and  governors  of  a pre- 
cisely similar  character,  and  those,  as  well  as  the  meters, 
are  to  be  tested  and  put  in  repair  if  necessary,  or  oftener 
if  the  company  wish  to  do  so,  at  their  own  expense. 
The  arrangements  for  lighting  and  extinguishing  are 
left  to  the  parties  to  settle  amongst  themselves ; but  the 
refereis  recommend  that,  although  under  section  84  of 
the  Act  the  maintenance  and  repair  of  the  meters  legally 
fall  on  the  parish,  the  actual  care  of  all  the  appur- 
tenances should  be  vested  by  arrangement  in  the  gas 
company,  subject  to  inspection  on  behalf  of  the  parish. 
The  register  is  to  be  read  and  recorded  by  two  officers 
going  round  together  on  behalf  of  the  parish  and  the 
gas  compan}^  respectively,  and  if  the  record  of  a meter 
should  vary  more  than  twenty  per  cent,  from  the 
quantity  it  ought  to  consume,  the  record  of  the  meter 
shall  be  omitted  on  taking  the  average,  and  the  meter 
itself  shall  be  tested  and  re-adjusted.  Several  minor 
regulations  are  laid  down,  and  it  is  provided  that  all 
disputes  shall  be  referred  to  an  arbitrator,  to  be  agreed 
on  by  both  parties,  or,  failing  such  agreement,  to  be 
nominated  by  the  gas  referees.  According  to  competent 
gas  engineers,  the  supply  of  gas  by  measurement  to  the 
metropolis  would  effect  a saving  of  a half-penny  in  the 
pound  in  the  lighting  rate,  or  about  £40,000  per  annum. 
Up  to  the  present  Paddington  is  the  only  parish  which 
has  adopted  this  system. 


A company  has  recently  been  organised  in 
Philadelphia  fur  the  purpose  of  working  a process  for  pre- 
paring an  enamelled  brick  for  building  purposes. 

The  Canadian  Government  has  erected  light- 
houses on  the  smth  side  of  Hamilton  Island  and  on  Stone 
Point  on  the  River  St.  Lawrence.  These  lighthouses  are 
wooden  structures,  each  about  27  feet  high;  the  illuminating 
apparatus  is  catoptric. 

The  most  recent  application  of  the  sand  blast  is 
for  cleaning  the  fronts  of  buildings  by  removing  the  soot, 
dust,  and  other  substances  therefrom.  The  impact  of  the 
sand  on  the  surface  removes  the  soot  or  dust  from  all  the 
crevices  and  indentations  without  perceptibly  interfering  with 
the  sharpness  of  the  architectural  ornamentation. 


THE  WINES  OF  BORDEAUX. 

It  is  satisfactory  to  see  that  the  restoration  of  peace 
between  France  and  Germany  has  enabled  trade  to 
return  to  its  ordinary  channels,  and  to  recover  its  vitality 
and  activity,  and  to  resume  the  dissemination  of  its 
benefits.  At  the  end  of  1869,  the  English  Treaty  had 
been  in  operation  ten  years,  a period  quite  sufficient  to 
show  its  efi'ects,  and  the  consequences  are  apparent  in 
all  branches,  exportation,  importation,  and  navigation, 
where  the  increase  in  the  trade  of  France  was  enormous, 
greater  even  in  proportion  than  in  the  United  Kingdom. 
In  the  genei’al  export  account  a pjarticular  statement  is 
made  of  the  quantity  and  value  of  the  Gironde  wdnes,  of 
which  the  principal  part  is  shipped  at  Bordeaux.  There 
has  been  an  increase  since  1859  of  124  per  cent,  in  the 
quantity,  and  73  per  cent,  in  the  value  ; this  difference 
of  increase  arising  from  the  great  proportion  of  the 
cheap  wines  shipped  during  the  last  two  years.  The 
increase  has  been  neaily  three  times  as  great  in  cashed 
wine  as  in  bottled,  and  the  trade  with  England  has  taken 
the  same  character.  About  one-sixth  of  the  total  ex- 
portation goes  to  the  British  dominions,  to  which  the 
increase  since  1859  has  been  nearly  200  per  cent.  In 
ordinary  years  the  department  is  estimated  to  produce 
1,250,000  50-gallon  casks  of  red  and  white  wine,  ex- 
porting about  one-half  of  that  quantity.  Like  other 
crops,  vintages  vary  considerably  trom  year  to  year  both 
in  q uantity  and  quality.  Thus,  Chateau  Lafitte,  and  others 
of  the  first  or  highest  of  the  five  established  classes,  w’hich 
have  been  sold  to  the  merchant  in  a good  year  at  £70  a 
cask,  have  in  a bad  3'ear  been  bought  at  £6,  and  the 
most  common  wines,  those  of  low  wet  soils,  similarly 
range  in  price  between  £2  and  £7  a cask.  From  an 
account  of  the  vintages  of  the  last  eleven  years,  the  red 
wines  of  1864,  1865,  1868,  and  1870,  were  all  excellent 
in  colour,  aroma,  and  bodj',  whilst  the  white  wines  were 
best  in  1861-64-65,  and  1869.  In  the  latter  year,  the 
first-class  white  wines  were  bought  up  early,  and  made 
a most  profitable  purchase,  as  thej^  proved  to  be  worth 
one-half  more  than  they  cost. 

Mr.  Consul  Hunt  observes  that  the  white  wines  are 
not  known  in  England  as  they  deserve  to  be.  There  is 
perhaps  no  wine  in  the  world  that,  for  richness  of 
flavour  and  fullness  of  aroma,  can  be  compared  with  the 
Chateau  Yquen  of  1861.  The  range  of  prices  current 
during  the  same  period  also  shows  what  risks  may  be 
incurred  by  inexperienced  purchasers,  and  what  an 
opening  there  is  for  passing  on  them  wines  of  high 
name,  but  really  of  low  quality,  ludeeil,  if  the  extent 
to  which  wines  with  the  labels  of  classed  growths  are 
found  in  all  European  countries  be  compared  with  their 
actual  production,  it  will  appear  that  this  opening  is 
not  neglected.  Of  the  red  wines  annuall3'  made  in  tl  e 
department,  estimated  at  1,000,000  casks,  one-fiftieth 
part  is  from  classed  vineyards;  the  remainder  consists  of 
about  12  per  cent,  of  good  table  wine,  20  per  cent,  of 
medium,  and  66  per  cent,  of  low  qualit3',  unclassed.  No 
dependence,  however,  can  be  placed  on  the  aceurac3’  of 
the  total  estimate.  There  are  no  tithes  or  fiscal  charges 
on  wine  in  the  growers’  hands,  and  no  other  public  or 
trustworthy  means  of  knowing  the  q\iantity  made  by 
them.  Thanks  to  the  sulphur  treatment,  the  wine 
growers  have  quite  averted  the  losses  threatened  by  the 
oidium  vine  disease  in  the  3^ears  1854,  1855,  and  1856, 
when  the3^  bad  great  reason  to  apprehend  the  speedy 
and  complete  extinction  of  their  vineyards.  In  those 
5'ears  the  classed  wines,  which  had  usually  yielded  be- 
tween 10,000  and  15,000  casks,  fell  to  less  than  a third 
of  the  lowest  number,  and  there  were  estates  of  hundreds 
of  casks  that  yielded  next  to  nothing.  Those  who  desire 
to  secure  the  claret  now  bottled  of  the  vintage  of  1868, 
a year  that  has  not  been  equalled  since  1848,  and  may 
not  be  seen  again  for  another  twenty  years,  should  be 
careful  to  give  their  orders  to  trustworthy  shippers, 
houses  of  established  credit,  who,  whatever  may  be  the 
price,  will  deliver  the  quality  they  are  paid  for. 
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THE  SERAING  WORKS. 

With,  the  exception  of  Krupp’s  famous  steel  works  at 
Ecus,  the  works  of  the  Cockerill  Company,  at  Seraing, 
near  Liege,  are  the  largest  in  the  world.  These  works 
were  established  by  an  Englishman,  named  John 
Cockerill,  who  at  the  beginning  of  the  present  century 
settled  at  Liege,  and  introduced  there  the  construction  of 
machines  for  wool  spinning.  On  his  death,  his  works 
were  continued  by  his  two  sons,  James  and  John,  who  in 
1817  bought  from  the  Netherlands  government  the 
palace  of  Seraing,  where  they  established  works  for 
the  construction  of  steam  engines  and  machinery  for 
spinning  flax.  The  Seraing  works  continued  to  increase 
rapidly,  and  John  Cockerill  introduced  the  smelting  of 
cast-iron  with  coke  into  his  establishment,  and  purchased 
the  grant  of  coal  mines  upon  which  the  works  stand. 
The  working  of  the  factory  was  chiefly  supported  by  orders 
of  the  government,  and  soon  afterwards  supplied  all  the 
engines  for  the  Belgian  network  of  railways.  After  the 
decease  of  John  Cockerill,  a joint-stock  company  was 
established,  to  continue  the  operations  of  the  deceased, 
which  comprised  coal  and  iron  mining,  the  reduction  of 
the  ores,  the  manufacture  of  cast  and  wrought  iron  and 
steel,  the  construction  of  machines,  and  mechanical  and 
manufacturing  engines,  iron  bridges,  and  ship-building. 

The  gradual  improvements  of  the  works,  which  have 
been  continually  enlarged,  have  brought  the  productive 
power  of  the  various  departments  to  their  present  state. 
They  now  comprise  four  collieries,  with  eight  shafts  and 
24  steam-engines,  together  of  900  horse-power,  giving 
employment  to  2,400  workmen,  and  producing  annually 

350.000  tons  of  coal.  The  coke  ovens  give  employment 
to  140  persons,  and  produce  140,000  tons  of  coke  annually. 
The  number  of  iron  mines  belonging  to  this  company  are 
30,  with  17  steam-engines,  of  306  horse-power  collec- 
tively, 800  workmen,  and  an  annual  production  of  150,000 
tons.  Five  blast  furnaces  yield  annually  55,000  tons. 
Ten  Bessemer  converters  produce  17,000  tons  of  steel. 
The  production  of  the  rolling  mills  is  40,000  tons,  in 
rails,  girders,  bar  and  sheet  iron.  The  forges  produce 
1,500  tons. 

The  engine-shops  contain  368  lathes,  planing 
machines,  drilling,  screwing  machines,  &c.,  giving 
employment  to  1,400  workmen,  and  producing  yearly 

7.000  tons  of  machinery.  The  bridge  and  boiler  shops 
employ  600  workmen,  and  turn  out  6,000  tons  of  boilers, 
&c.,  yearly.  The  total  steam-power  used  at  the  Seraing 
works  (including  collieries  and  mines)  is  furnished  by 
212  steam-engines,  of  the  collective  power  of  7,595 
horses,  and  the  number  of  workmen  employed  in  the 
different  departments  is  7,830. 

In  the  Antwerp  ship-building  yard  there  is  the  usual 
stock  of  tools  appropriate  for  a ship-builder’s  yard,  two 
steam-engines,  of  15  horse-power  each,  and  680  workmen. 
The  immense  area  of  the  works  is  intersected  by  22 
kilos,  of  railway  of  the  usual  gauge,  and  12  kilos,  of 
narrower  tramways.  15  locomotives  are  employed  for 
working  these  lines,  and  a number  of  horses.  The 
works  communicate  with  the  Meuse  by  means  of  a 
canal  and  two  wharves. 

The  wages  paid  annually  amount  to  8,500,000  francs 
(£340,000),  and  the  production  of  the  various  depart- 
ments from  25,000,000  to  30,000,000  francs  (£1,000,000 
to  £1,200,000).  The  annual  consumption  of  fuel  is 

350.000  tons.  The  establishment  owns  a large  inflrmary, 
counting  85  beds,  and  an  orphan  asylum  containing  at 
juesent  41  children;  it  also  possesses  a dispensary,  and 
delivers  medicines  gratuitously  to  ihe  workpeople  and 
their  families.  Attached  to  each  department  is  a re- 
fectory and  kitchen  for  the  meals  of  the  workpeople  ; and 
some  baths  have  been  built  at  the  collieries  for  the 
miners.  Lastly,  a society  for  relief  and  pensions  is 
instituted,  without  being  compulsory,  for  the  people  of 
the  works. 

The  Seraing  works,  up  to  the  1st  January,  1873, 
have  constructed  2,100  steam-engines,  varying  from 


4 to  600  horse-power  each,  for  manufacturing  purpoes, 
900  locomotives,  31,640  sets  of  mechanical  apparatus, 
and  various  pieces  of  manufacture  of  every  kind.  The 
shipyards  have  supplied  282  vessels  of  every  kind.  The 
Cockerill  Company  are  in  position  to  turn  out  annually 
100  locomotives,  70  marine  engines,  and  a large  quantity 
of  every  description  of  work,  iron,  steel,  rails,  &c. 


ON  THE  CULTIVATION  OF  FLAX  BY  THE 
PRE-HISTORIC  RACES  OF  SOUTHERN 
EUROPE. 

A Florence  scientific  periodical  publishes  the  following 
particulars  of  the  cultivation  of  flax  by  the  pre-historic 
races  of  Southern  Europe,  taken  from  a memoir  written 
by  Dr.  Oswald  Heer,  a well-known  botanist : — 

The  cultivation  of  flax  has  been  carried  on  for  5,000 
years  in  Egypt,  and  has  alwaj-s  been  one  of  the  most 
diffused  plants  in  that  country.  In  ancient  Babylonia, 
Palestine,  and  on  the  Black  Sea,  flax  occupied  a similar 
position.  It  seems  to  have  been  cultivated  in  Greece 
during  the  pre-historic  period,  and  at  an  early  date  was 
carried  into  Italy,  while  its  cultivation  in  Spain  was 
probably  originated  by  the  Phoenicians  and  Cartha- 
ginians. It  is  also  met  with  in  the  oldest  Swiss  lacus- 
trine villages,  whilst  at  the  same  time  no  hemp  or 
fabrics  manufactured  from  wool  are  to  be  found  there. 
This  is  considered  to  be  a remarkable  fact,  since  the 
sheep  was  one  of  the  oldest  domestic  animals,  and  was 
known  during  the  stone  period.  The  impossibility  of 
shearing  the  fleece  by  means  of  stone  or  bone  imple- 
ments is  supposed  to  have  been  the  reason  why  woollen 
fabrics  were  not  used.  It  is  thought  probable  that 
the  skin,  with  the  wool  attached  to  it,  was  used  for 
clothing.  The  lake  dwellers  probably  received  flax  from 
Southern  Europe,  from  whence  fresh  seed  must  have 
been  derived  from  time  to  time.  The  variety  cultivated 
was  the  small,  native,  narrow-leaved  kind,  from  the 
coast  of  the  Mediterranean,  and  not  that  which  is  now 
grown  in  Europe.  It  must,  therefore,  at  this  period 
have  been  cultivated  in  Southern  Europe,  although  Dr. 
Heer  could  not  ascertain  among  what  people  and  at 
what  age  this  took  place.  If  this  could  be  discovered  it 
would  be  an  important  point  in  the  determination  of  the 
antiquity  of  the  lake  dwellers.  At  the  time  of  the 
Empire  both  summer  and  winter  flax  were  cultivated  in 
Italy,  as  at  the  present  time  ; but  the  variety  that  was 
grown  in  Egypt  has  not  been  determined.  It  is  thought 
probable  that  the  narrow-leaved  sort  was  first  intro- 
duced, and  after  that  the  Roman,  and  then  the  common 
varieties  followed.  The  common  plant  has  doubtless 
arisen  from  the  cultivation  of  the  narrow-leaved,  whilst 
the  Roman  winter  flax  and  the  Linum  amhiguum  consti- 
tute the  intermediate  stages.  The  original  home  of  the 
cultivated  flax  was  therefore  on  the  shores  of  the  Medi- 
terranean. The  Egyptians  had  probably  cultivated  it, 
and  from  them  its  use  was  doubtless  disseminated.  It 
is  possible  that  the  wild  variety  and  the  winter  flax  were 
grown  elsewhere  at  the  same  time,  when  the  cultivated 
variety  had  long  since  driven  them  out  of  use  in  Egypt. 


A rich  mine  of  argentiferous  lead  is  stated  to 
have  been  discovered  in  the  department  of  Exe-Yitonies. 
The  scene  of  the  discovery  is  only  a short  distance  from  the 
sea. 

It  appears  that  m the  first  seven  months  of 
this  year  coal  was  imported  into  France  to  the  extent  of 
4,044,146  tons.  In  this  total  Belgian  coal  figured  for  about 

2,400,000  tons,  and  English  for  about  1,200,000  tons. 

Within  17  years,  the  extent  of  coffee  land  culti- 
vated in  Ceylon  has  increased,  as  nearly  as  possible,  175  per 
cent.,  the  number  of  plantations  rising  from  404  to  1,087, 
the  crop  from  374,000  to  760,000  cwts.  The  out-turn  of  pro- 
duce has  therefore  increased  100  per  cent. , but  the  average 
yield  per  acre  has  decreased  from  5'6  cwts.  to  4'88  cwts. 
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THE  COLLEGE  OF  PREOEPTOES. 

The  following  correspondence,  relative  to  the  College 
of  Preceptors,  and  its  claims  to  public  recognition  and 
assistance  in  the  work  in  which  it  has  so  long  been 
engaged,  for  the  improvement  of  Secondary  Education, 
has  been  forwarded  to  the  Journal  for  publication  : — 

To  THE  Kion?  Hos.  W.  E.  Gladstone. 

S[n, — The  Council  of  the  College  of  Preceptors  have  observed  that 
various  changes  liave  recently  taken  p'ace,  or  are  about  to  take  place, 
in  the  arrangements  under  which  some  of  the  leading  literary  and 
scientific  societies  receive  accommodation  for  their  oifices  in  buildings 
belonging  to  the  Crown  ; and  they  therefore  venture,  most  respect- 
fully, to  take  the  opportunity  of  placing  before  you  the  following 
statement  respecting  the  objects,  operations,  and  present  position  of 
the  College,  and  to  urge,  for  the  consideration  of  Her  Majesty’s  Go- 
vernment, \he  claims  of  the  institution  to  participate  in  those  advan- 
tages which  have  long  been  a.;corded  to  other  societies  of  a kindred 
nature. 

The  College  of  Precejtors  was  founded  in  1846,  and  incorporated 
by  Royal  Charter  in  1349,  for  the  purpose  of  advancing  the  interests 
of  education  generally,  but  more  especially  among  tlie  middle  classes 
of  the  community.  At  the  time  of  its  incorporation,  though  the 
attention  of  successive  Governments  and  of  the  public  had  fur  many 
years  been  directed  to  the  organization  and  improveiuent  of  primary 
education,  nothing  had  been  done,  or  even  attempted,  with  the  view 
of  elevating  that  of  the  middle  classes,  by  far  the  larger  proportion  of 
whom  then,  as  now,  were  educated  iu  private  schools.  The  first 
efforts  of  the  College  were  aimed  at  raising  the  standard  of  insti'uciion 
in  these  schools,  which  from  the  first  embraced  schools  for  girls  as 
well  as  schools  for  boys,  by  establishing  e.'caminations  of  Teachers, 
in  wliich  teaching  power  as  well  as  acauireiuents  could  be  tested,  and 
subsequently,  by  examinations  of  the  pupils,  which  have  now 
developed  into  an  extensive  system  carried  out  in  various  j>nrts  of 
the  country,  as  well  as  in  London.  The  first  class  certificates 
awarded  by  the  college  at  the  pupils’  examinations  are  recognised 
by  Her  Majesty’s  Judges,  and  by  the  various  medical  Corporations 
of  the  United  Kingdom,  as  exempting  candidates  from  the  entrance 
examinations  otherwise  imposed  by  the  Incorporated  Law  Society 
and  by  the  General  Medical  Council  on  all  persons  intended  for  the 
legal  and  medical  professions;  and  of  the  examinations  generally  it 
may  not  unfairly  be  said  that  they  have  led  the  way  to  the  institu- 
tion of  other  examinations  which  have  exercised,  and  continue  to 
exercise,  an  importatit  influenc?  on  the  improvement  of  secondary 
education  in  England,  amongst  which  may  be  mentioned  the 
University  Local  Examinrj,tions,  those  of  the  Society  of  Arts,  and  the 
various  legal,  medical,  and  other  professional  entrance  examinations, 
some  of  which,  as  those  of  the  Royal  College  of  Surgeons,  and  of 
the  Royal  Veterinary  College  are  conducted,  on  behalf  of  those 
bodies,  by  the  Board  of  Examiners  of  the  College  of  Preceptors. 
The  total  number  of  persons  examined  annually  by  the  College  has 
averaged,  for  some  years  past,  about  3,000— a number  which  greatly 
exceeds  that  of  the  candidates  who  present  themselves  annually 
before  any  other  examining  body  especially  concerned  with  the 
education  of  the  middle  classes.  Besides  the  establishment  of 
these  examinations,  the  College  has  stimulated  the  interest  of  teachers 
in  their  professional  work  by  periodical  meetings  for  the  reading  and 
discussion  of  educational  questions  of  a practical  character,  by 
courses  of  lectures  on  methods  of  teaching,  and  by  the  foundation  of 
a professorship  of  education,  aud  a training  course  of  lectures  and 
lessons  for  middle  and  upper  class  teachers,  which  latter  has  been 
attended  with  a success  wh’Cli  amply  proves  that  it  has  met  a public 
want  hitherto  unprovided  ;for.  As  a result  of  these  tftbrls  the 
college  has  gradually  gathered  round  itself,  as  will  be  seen  by  the 
accompanying  list  of  members,  honorary  members,  and  examiners, 
many  of  tlie  most  distinguished  educators  of  the  country,  and  has 
been  instrumental  in  carrying  out  many  of  the  improvements  in  the 
higher  education  of  the  community  wliich  have  taken  place  during 
the  last  quarter  of  a century.  It  may  be  added,  that  since  the  date' 
of  its  incorporation,  the  college  has  expended  upon  these  objects  a 
sum  of  upwards  of  £40,000,  derived  mainly  from  the  subscriptions  of 
its  members,  and  the  fees  paid  by  candidates  at  its  various  exami- 
nations. 

It  will  be  seen  that  the  college  basin  this  way,  for  many  years 
past,  endeavoured  to  perform  for  the  secoiulai-y  education  of  this 
country  functions  which,  in  other  countries,  are  performed  by  the 
State,  but  nevertheless,  up  to  the  present  time,  it  has  never  received 
recognition,  encouragement,  or  assistance  in  any  form  from  the 
Government.  The  council  venture,  however,  to  hope  that  the  in- 
creasing interest  which  is  now  manifested  by  the  public  in  all  matters 
connected  with  secondary  education,  -will  go  far  to  support  the  claims 
of  the  College,  as  the  only  corporate  body,  consisting  almost  entirely 
of  middle  and  upper  class  schoolmasters  and  schoolmistresses,  and 
devoted  specially  to  the  advancement  of  that  portion  of  the  general 
education  of  the  country  with  which  they  are  concerned,  to  be  placed 
on  an  equal  footing,  in  reference  to  state  aid,  with  those  societies 
which  are  devoted  to  the  advancement  of  special  departments  of  lite- 
rature, science,  or  art. 

The  request,  therefore,  which  I have  the  honour,  by  direction  of 
the  Council,  most  respectfully  to  prefer,  is,  that  Her  Majesty’s  Go- 
vernment will  be  pleased  to  consider  whether  the  importance  of  the 
work  in  which  the  college  is  engaged,  and  the  efforts  which  the 
members  have  made  to  carry  it  out  with  success,  do  not  justly  entitle 
the  Corporation  to  some  assistance  from  the  state,  and  I am  to  sub- 
mit whether  such  assistance  might  not  be  given  in  the  form  of  ac- 


commodation for  the  offices  and  lecture-rooms  of  the  College,  either 
in  those  portions  of  public  buildings  which  have  recently  been 
vacated  by  the  removal  of  various  learned  societies  to  Burlington, 
House,  or  in  any  other  public  buildings  that  might  be  more  suiti'  le ; 
and  I am  directed  further  to  ask  whether,  in  the  event  of  the  claims 
of  the  College  being  deemed  worthy  of  any  consideration,  you  would 
be  pleased  to  receive  a deputation  from  the  council,  when  they  would 
be  prepared  to  place  the  matter  more  fully  before  you,  and  to  give 
such  information  on  points  of  detail  as  you  might  require. 

I am,  &c., 

John  R.  O’Neil,  Secretary. 

College  of  Preceptors,  14tU  July. 


To  THE  Secretary  of  the  College  of  Preceptors. 

Treasury  Chambers,  4th  August,  1873. 

Sir, — The  Lords  Commissioners  of  Her  Majesty’s  Treasury  have 
had  under  their  careful  consideration  the  appli<-ation  addressed  to  the 
Right  Hon.  W.  E.  Gladstone  on  behalf  of  the  College  of  Preceptors 
by  you,  dated  14th  ult.,  in  which  are  urged  the  claims  of  that  insti- 
tution to  participate  in  the  advantages  which  have  been  accorded  to 
other  societies,  by  being  assigned  accommodation  for  the  offices  and 
lecture-rooms  of  the  college  in  some  public  building. 

I am  directed  to  acquaint  you  that  my  lords  do  not  think  it  advi- 
sable to  extend  further  the  principle  of  granting  aid  by  the  State  to 
learned  societies,  and  they  regret  therefore  that  they  are  unable  to 
comply  with  your  application. 

I am,  Sir,  your  obedient  Servant, 

R.  R.  \V.  Lingen. 


NOTES  ON  BOOKS. 


La  Matiere  Medicale  chez  les  Chinois.  Paris.  [O. 
Masson)  320  pp. — We  have  received  from  Dr.  J.  L. 
Soubeiran  a copy  of  this  work,  which  he  has  prepared 
in  conjunction  with  M.  Dahry,  the  French  Consul  in 
China,  and  the  importance  of  which  may  be  judged  of 
from  the  fact  that  the  French  Government  have  deemed 
it  desirable  to  publish  it  at  the  expense  of  the  State.  It 
furnishes  some  curious  information  as  to  the  medical 
knowledge  and  practice  of  the  Chinese.  Although  this 
nation  is  so  highly  advanced  in  all  that  relates  to  arts 
and  manufactures,  and  while  possessing  a general  know- 
ledge of  the  uses  of  the  principal  drugs,  and  animal  and 
vegetable  substances  used  in  medicine  in  Europe,  they 
still  retain  a good  deal  of  barbaric  superstition  as  to  the 
presumed  virtues  of  many  inert  and  ridiculous  products. 
In  collecting,  arranging,  and  classifying  scientifically 
the  animal,  vegetable,  and  mineral  substances  forming 
the  materia  medica  of  the  Chinese,  Dr.  Soubeiran  has 
done  good  service,  and  it  is  not  improbable  that  many  of 
the  medical  substances  used  by  the  Chinese,  and  alleged 
to  have  useful  properties,  will  be  carefully  examined  and 
tested.  Some  curious  information  is  furnished  as  to  tea, 
opium,  and  other  articles  of  commerce ; and  there  is  a 
valuable  Chinese  and  French  vocabulary,  which  will  he 
found  useful  for  reference  in  occasionally  identifying 
products.  There  is  much  interesting  information  as  to 
the  oils  in  use.  For  instance,  a bland  species  of  castor 
oil  is  used  for  culinary  purposes  ; iu  the  north  an  excel- 
lent oil  is  obtained  from  the  kernels  of  the  apricot ; the 
so-called  tea  oil,  a yellowish  oil  used  for  burning,  is  made 
in  large  quantities  in  Hou-nan  and  Kiang-si  from  the 
seeds  of  Camellia  oleifera. 


Tho  Turkish.  Minister  of  Posts  and  Telegraphs 
bas  intimated  that  a new  line  of  telegraphic  communication 
with  Greece  has  been  opened  by  way  of  Tebesme  and  the 
island  of  Scio.  The  price  of  a single  twenty-word  despatch 
from  Constantinople  to  Syra  has  been  fixed  at  the  very  stitf 
rate  of  Os.  9d.,  an  almost  prohibitive  tarilf,  one  would  think. 

The  Ilfracombe  (Tasmania)  iron  companies  have 
been  doing  litlle  or  nothing  pending  tho  completion  of  their 
smelting  and  other  appliances.  The  promoters  of  a company 
formed  for  working  iron  deposits  at  Penguin  Creek  are  pro- 
gressing with  their  arrangements. 

A Bill  authorising  a loan  of  £100,000,  for  the 
construction  of  a railway  and  telegraph  from  Geraldton  to 
Northampton,  and  a line  of  telegraph  from  Newcastle  to 
Champion  Bay,  has  been  passed  tty  the  Legislative  Council 
of  Western  Australia. 
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&E1EEAL  MOTEB. 

— 

Royal  Albert  Hall. — The  Musical  Times  for  October  1st 
says  : — “ A record  of  the  excellent  organ  performances  at  the 
Royal  Albert  Hall  is  due  to  those  artists  who  have  so 
zealously  laboured  to  bring  into  more  prominent  notice  an 
instrument  which,  up  to  a very  recent  date,  has  been  so 
strangely  neglected  in  this  country.  In  addition  to  the 
interesting  recitals  given  on  Sundays,  Mr.  W.  T.  Best  has 
played  most  of  Bach’s  organ  works,  the  Concertos  of  Handel, 
the  six  organ  Concertos  of  Mendelssohn,  besides  several 
adaptations,  including  Bach's  Concerto  in  the  Italian  style, 
Schumann’s  Allegro  Brillante  in  D fiat  major  (Finale  to  his 
Etudes  Symphoniques),  smA  Liszt’s  new  march  “Von  Fels 
zum  Meer.”  On  the  4th  and  5rh  ult..  Dr.  Charles  Maclean, 
organist  of  Eton  College,  gave  recitals  on  behalf  of  Dr. 
Stainer.  His  programmes  contained  extracts  from  authors 
not  often  heard  upon  the  organ,  among  which  should  be 
specially  noticed  an  Allegro  from  Rubinstein’s  Pianoforte 
Sonata  in  F,  and  an  “ Andante  expressivo”  by  Brahms. 
With  these  exceptions  Dr.  Stainer  has  occupied  his  post 
at  the  organ  on  Thursdays,  Fridays,  and  Saturdays.  Be- 
sides many  well-known  classical  works,  he  has  included 
movements  by  Merkel,  Sir  W.  S.  Bennett,  Henry  Smart, 
J.  B.  Calkin,  Sir  F.  Ouseley,  Agnes  Zimmermann,  &c., 
and  an  older  school  of  music  has  been  represented  by  Corelli, 
Couperin,  Murshhauser,  D.  Scarlatti,  and  others.”  It  then 
proceeds  to  give  a list  of  the  works  w'hich  have  been 
performed  in  the  hall,  at  the  series  of  daily  Exhibition 
Concerts,  given  by  Messrs.  Novello,  Ewer  and  Co.,  in  con- 
nection with  Her  Majesty’s  Commissioners,  under  the  oon- 
ductorship  of  Mr.  Barnby. 

Amateur  Orchestral  Society,  Royal  Albert  Hall. — 
The  weekly  practices  of  this  society,  which  H.R.H.  the 
Duke  of  Edinburgh  initiated  last  season,  will  be  resumed  on 
Friday  evenings  in  the  Lecture  Theatre,  South  Kensington 
Museum,  the  use  of  which  has  been  kindly  conceded  to  the 
Society  by  the  Committee  of  Council  on  Education.  The 
first  practice  will  be  held  on  Friday,  7th  November,  at  7.30 
p.m.  It  is  understood  that  H.R.H.  the  president  will  pro- 
bably be  present  at  the  second  practice.  It  is  very  desirable 
that  candidates  for  admission  to  the  orchestra  should  make 
application  beforetheend  of  this  month  to  the  Hon.  Secre- 
tary, Amateur  Orchestral  Society,  Royal  Albert  Hall. 

Production  of  Coal  in  Sweden. — The  production  of 
coal  in  Sweden  has  not  increased  very  rapidly.  In  1870  the 
quantity  raised  exceeded  only  by  6 per  cent,  the  yield  of  the 
previous  year.  There  is  a prospect,  however,  at  present  that 
the  production  will  be  greatly  increased  by  the  discovery  of 
large  fields  in  the  province  of  Skara,  lying  in  the  south  of 
the  kingdom,  and  through  which  the  railway  from  Gote- 
berg  to  Stockholm  runs.  Trial  borings  have  been  made, 
and  in  one  case,  at  a depth  of  660  feet,  twelve  different 
seams  have  been  found,  varying  from  3 feet  to  8 feet  in 
thickness.  Several  companies  have  been  organised  to  work 
the  new  mines.  This  discovery  is  of  the  greatest  importance 
to  Sweden,  as  the  export  of  timber  from  that  country  has 
reached  its  maximum,  and  the  demand  for  charcoal  for 
melting  purposes  has  made  wood  very  scarce  and  dear.  At 
present  Sweden  imports  coal  from  Great  Britain,  but  it  is 
anticipated  that  she  will  soon  export  this  fuel  to  other 
countries.  These  coal-fields,  according  to  the  opinion  of 
eminent  geologists,  are  widely  extended. 

Constantinople  Water  Supply. — The  construction  of 
a new  reservoir  at  Ihsondere,  for  the  improved  water  supply 
of  Constantinople,  has  been  suspended.  The  labourers  who 
had  been  set  to  work  have  been  dismissed,  and  a number  of 
horses  employed  have  also  been  sold  by  public  auction.  It 
is  stated,  however,  that  the  enterprise  is  not  definitely  aban- 
doned, but  that  the  work  will  be  resumed  in  the  spring.  Old 
Byzantium  was  renowned  for  an  abund.ant  supply  of  water, 
and  had  200  large  cisterns  and  subterranean  reservoirs. 

Glauber’s  Salts. — There  is  in  the  district  of  Alcanadre 
(province  of  Logrono,  Spain)  a natural  deposit  of  Glauber’s 
salts,  which  amounts  to  73,440,000  cubic  feet.  The  deposit 
is  crossed  by  the  railway  from  Tudela  (province  of  Navarre) 
to  Bilbao,  at  a 196  kilometres  distance  from  that  seaport. 


Culture  of  Arrowroot  in  Natal. — Arrowroot  has  now- 
become  literally  a staple  production  of  Natal.  The  plant 
does  not  require  a first-class  soil.  It  grows  very  readily, 
and  yields  heavy  crops  on  coast  lands,  which  are  entirely 
valueless  for  the  growth  of  sugar.  Upon  these  grounds  it 
is  deservedly  a great  favourite  with  the  colonists.  There  are 
now  628  acres  of  land  employed  in  its  growth,  which  yield 
yearly  from  half  a ton  to  12  cwt.  of  fecula  (starch)  for  each 
acre.  The  market  value  of  the  arrowroot  now  manufac- 
tured in  Natal  every  year  is  about  £9,000.  The  cultivation 
of  arrowroot  requires  but  a very  moderate  capital  at  starting, 
and  is  attended  by  quick  and  large  returns.  Cuttings  from  the 
roots,  .something  after  the  fashion  of  the  cuttings  of  potatoes, 
are  put  into  the  ground  in  rows,  in  the  months  of  September 
and  October.  The  roots  are  ripe  at  the  end  of  the  wet 
season,  and  the  manufacture  of  the  starch  is  carried  on 
during  the  dry  months  of  winter. — Journal  of  Applied, 
Sciences. 

Railways  in  the  Argentine  Republic. — A Buenos 
Ayres  paper  gives  a full  account  of  the  ceremony  connected 
with  the  commencement  of  the  Rosario  Railway.  This  line, 
with  its  various  branches,  represents  a total  of  500  miles,  and 
will  start  from  Almafiro,  passing  through  the  little  town  of 
San  Martino,  close  to  Pilau,  and  from  thence  to  Capillar  del 
Senor,  and  thence  in  a straight  line  to  Rosario,  a distance  of 
186  miles.  By  the  terms  of  the  concession  the  main  line  will 
have  branches  to  the  various  towns  and  ports  along  the  route. 
The  extent  of  these  branches  will  be  as  follows: — Zarate, 
21  miles;  Salto  and  Rozas,  10  ; San  Nicolas  and  Pergamiuo, 
70;  Arrecifes,  25;  Sau  Pedro,  20;  Baradero,  21.  The 
country  through  which  the  trunk  line  and  its  branches  passes 
is  admitted  to  be  the  richest  and  most  thickly  populated  in 
the  province  of  Buenos  Ayres. 

Shipbuilding  in  Italy. — The  number  of  ships  built 
during  1872  in  Italy  was  as  follows  : — 

No.  Tons. 

66  38,895 

14 6,986 

6 3,845 

5 2,461 

3 2,007 

3 1,230 

1 480 

97  55,911 

Of  these,  five  were  steamers  of  upwards  of  150  tons.  The 
above,  of  course,  does  not  include  small  coasting  vessels,  of 
which  upwards  of  200  was  built. 


NOTICES. 


SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  due,  and 
should  be  forwarded  by  cheque  or  Post-office 
order,  crossed  “ Coutts  and  Co.,”  and  made  pay- 
able to  Mr.  Samuel  Thomas  Davenport,  Financial 
officer. 


THE  LIBRARY. 

The  folio-wing  works  have  been  presented  to 
the  Library ; — 

La  Matiere  Medicate  chez  les  Chinois,  par  le  Docteur 
J.  Leon  Soubeiran  et  D.  de  Thiersant.  Presented  by 
Dr.  J.  L.  Soubeiran. 

Report  of  the  Commissioner  of  Education  for  1872. 
Presented  by  the  Bureau  of  Education,  Washington. 

Experimental  inquiry  into  the  Mechanical  Properties  j 
of  Fagersta  Steel.  By  David  Kirkaldy.  Presented  by 
the  Author. 

Report  of  the  Fresh  Water  Fish  and  Fisheries  of 
India  and  Burma.  By  Surgeon-Major  Francis  Day, 
F.L.S.,  F.Z.8 


Genoa 

Castelamare  . . . 
Porto  Mamizio 

Venice  

Spezia  

Naples  

Palermo  .... 
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dll  communicaiions  for  the  Society  should  he  add/ressed  to  the  Secreta/ryy 
John-street^  Adelphi^  London^  WX, 


ANNOUNCEMENTS  BY  THE  COTTNCIL. 


GENERAL  EXAMINATIONS,  1874. 

The  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  had  gratis,  on  application 
to  the  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
evenmgs  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — ■ 


Tuesday, 
April  21, 
From  7 to  10  p.m 

Wednesday, 
April  22, 
From  7 to  10  p.m. 

Thursday, 
April  23, 
From  7 to  10  p.m. 

Friday, 
April  24, 
From  7 to  10p.m. 

Arithmetic. 

Logic. 

Floricuiture. 

Theory  of  Music. 
English  History. 
German. 
Spanish. 

Political  Eco- 
nomy. 

French. 

Fruit  and  Vege- 
table Culture. 

Book-keeping. 
English  Lan- 
guage. 
Italian, 

Fuiday,  April  24,  6 to  7 p.m. — Dictation. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  being  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  m a subject  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  licld  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
arc  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  ai’e 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations. 


TECHNOLOGICAL  EXAMINATIONS. 

The  subjects  in  which  examinations  were  held 
this  year,  namely.  Cotton  Manufacture,  Paper 
Manufacture,  Silk  Manufacture,  Steel  Manufacture, 
and  Carriage-building,  will  be  retained  in  the  Ex- 
aminations of  next  year,  with  the  addition  of 
Cloth  Manufacture,  Glass-making,  Pottery  and 
Porcelain,  and  the  Manufacture  of  Gas. 

The  Programme  is  in  preparation,  and  will  be 
published  as  soon  as  possible. 

In  addition  to  subscriptions  already  announced, 
the  Council  have  to  acknowledge  the  following 
contributions  to  the  Prize  Fund  : — 

The  "Worshipful  Company  of  Clothworkers  £105  0 0 
G.  N.  Hooper,  Esq 10  10  0 

Also  as  a special  contribution  to  a Prize  Fund 
for  the  Examination  in  Carriage-building. 

G.  N.  Hooper,  Esq £10  10  0 


PROCEEDINGS  OF  THE  SOCIETY- 



CANTOR  LECTURES. 

The  fifth  lecture  of  the  third  course  of  Cantor 
Lcctm’cs  for  the  Session,  “On  Wines;  their  Pro- 
duction, Treatment,  and  Use,”  was  delivered  by 
J.  L.  W.  Thtjdichum,  Esq.,  M.D.,  on  Monday 
evening.  May  19th,  1873,  as  follows  : — 

Lecture  V. 

The  xvincs  of  France  compared  to  those  of  Spain  and  Por- 
tvqal.  The  Oirondc,  its  vineyards,  vines,  and  varieties 
of  IV in es.  The  Bourgogne  and  its  ptoductions.  Belgian 
appreciation  and  sweetness  of  Burgundy  wine.  The  wine 
requires  the  precede.  The  Champagne ; peculiarities  of 
viticulture.  Chemical  Ircatment  of  effervescent  wine  to 
ensure  its  soundness.  Absurd  notion  of  some  writers  on 
champagne  ; of  the  same  on  second  wines  and  sugar-xcater 
xvines. 

The  wines  of  France  may  conveniently  he  considered 
in  live  great  groups,  namely,  those  of  the  provinces  on 
the  Mediterranean,  the  ancient  Languedoc,  termed  Vins 
du  Midi ; those  of  the  valley  of  the  Garonne  and 
Gironde,  commonly  termed  wines  of  Bordeaux  ; those  of 
the  lihone-valley ; wines  of  the  Bourgogne;  and  wines  of 
the  Champagne.  They  are  never  treated  with  brandy 
to  the  same  extent  as  the  Spanish  and  Portuguese  wines, 
and  the  highest  qualities  are  never  treated  with  any 
brandy  at  all.  Plastering  is  only  practised  in  the 
southern  provinces,  and  apidied  more  particularly  to  red 
wines.  The  white  wines  of  Sauterne,  Burgundy,  and 
Champagne  are  never  plastered  or  branditd.  Sweet,  or 
so-called  liquorous  wines  are  produced  in  the  southern 
departments,  in  the  Sauterne  district,  and  in  the  Cham- 
pagne ; hut  they  differ  in  kind  among  each  other,  and 
the  only  wine  that  has  any  resemblance  to  the  heavy 
peninsular  wines  is  the  red  wine  of  Roussillon. 

From  this  it  follows  that  vinification  requires  less 
extraneous  aid  in  France,  that  the  art  of  producing 
wines  of  natural  composition  and  strength  is  there  more 
developed  than  in  the  Peninsula.  More  than  this,  the 
French  wine  merchants  can  do  for  the  wines  of  the 
Peninsula  that  which  the  Peninsulars  themselves  cannot 
do  for  their  own  wines.  I quote  a pa,ssage  from  an 
importapt  letter  which  I have  lately  received ; — “You 
are  aware  of  the  differential  duty  in  this  country 
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(England)  in  favour  of  the  wines  of  France  of  lower 
alcoholic  strength  than  26  degrees.  In  virtue  of  a treaty 
between  Portugal  and  France,  the  manufactures  of 
France  are  admitted  at  about  half  the  duty  imposed  on 
those  of  England,  and  the  wines  of  Portugal  are  reci- 
procally admitted  on  easy  terms  into  France.  Hence 
large  quantities  of  the  lowest  class  of  Portuguese  red 
wines  are  now  imported  into  Bordeaux,  and  there 
judiciously  mixed  with  the  weakest  possible  French 
wine,  so  as  to  come  into  this  country  at  the  low  duty, 
and  under  the  attractive  title  of  the  ‘ Gladstone  ’ 
clarets.  Another  class  of  the  same  mixture  is  exported  in 
much  larger  quantities  to  the  Brazils  and  the  river  Plate. 

C tells  me  that  he  now  sells  his  vin  ordinal’ e to  the 

French  buyers  at  a price  one-third  higher  than  he  was 
accustomed  to  do  in  years  gone  by.”  In  a similar 
manner  large  quantities  of  Spanish  wines  are  imported 
into  France,  and  re-exported  as  French  wines  to  other 
countries. 

I must  tell  you  that  the  informant  C , mentioned 

in  the  letter  just  quoted,  is  a Portuguese  gentle- 
man, landowner,  and  grower  of  wines  in  the  district  of 
Torres  Vedras.  Please  notice  that  what  he  sells  to  the 
French  buyers  is  his  vin  ordinaire.  Now,  compare  to 
this  the  following  fact: — When  some  time  ago  a quantity 
of  the  best  red  Torres  Vedras  wine  was  imported  to  this 
country  it  could  not  he  sold  at  any  price,  though  it  was 
better  and  cheaper  than  any  of  the  ” Gladstone  ” clarets. 
This  is  the  result  partly  of  the  astonishing  ignorance  of 
the  public  as  regards  wines,  partly  of  the  extremely 
limited  information  possessed  by  wine  merchants,  as  a 
body,  of  their  own  business.  They  pay  well  for 
Gladstone  claret  which  is  compounded  thus  : — The  pro- 
ducer, who  did  sell  and  would  have  sold  his  wine  direct 
to  London,  say,  for  £10  the  pipe,  now  obtains  £15  from 
the  French  buyers.  These  carry  it  to  Bordeaux,  mix  it 
a little,  put  it  in  hogsheads  duly  branded,  and  sell  it  at 
£20  for  two  hogsheads  at  Bordeaux.  So  that  the  con- 
sumer of  the  Gladstone  claret  pays  at  least  double  the 
amount  of  money  which  he  need  have  paid  could  he  have 
been  supplied  from  Torres  Vedras  direct ; and  the  British 
wine  merchant  loses  at  least  the  £5  which  the  Bordeaux 
merchant,  more  active,  cunning,  and  instructed  than  his 
British  confrere,  puts  into  his  own  pocket.  In  a similar 
manner  the  Bordeaux  market  is  largely  supplemented 
from  the  Alto  Douro,  as  I have  been  reliably  informed  ; 
and  when  we  take  into  consideration  the  large  amount 
of  Spanish  wines  transformed  at  Cette  into  what  by  any 
other  name  would  taste  the  same,  we  must  admit  that  the 
wines  of  Spain  and  Portugal  come  to  us  in  many  shapes, 
and  that  they  must,  at  least  in  part,  be  so  similar  to 
French  wines  as  easily  to  pass  under  their  names  without 
detection. 

France  produces  no  white  wines  which  can  be  com- 
pared to  those  of  Jerez,  plastered  and  brandied  as  they 
are.  She  produces  no  red  wines  which  in  body  and 
flavour  are  equal  to  the  Alto  Douro  wines ; hut  she 
produces  wines  of  eminent  finesse,  such  as  the  Medocs 
and  Burgundies ; she  produces  that  peculiar  French 
wine,  effervescent  champagne.  In  all  her  genuine 
productions  she  stands  unrivalled,  and  when  we  consider 
their  quantity  we  may,  perhaps,  derive  some  consolation 
from  the  fond  belief  that  “Gladstone”  claret  is  only  a 
small  addition  to  them. 

The  Gironde  is  a beautiful  and  rich  province.  Its 
most  valuable  part  is  the  Medoc.  There  an  undulating 
gravelly  soil,  easily  penetrated  by  the  frequent  warm 
rain  which  comes  from  the  Gulf  of  Gascony,  hears  that 
beautiful  twin  pair  of  vines,  the  Carbenet  sauvignon  and 
the  Carmenerc.  The  vines  are  kept  low  on  the  ground, 
trained  to  espaliers  not  above  a foot  high.  Each  vine 
when  pruned  has  two  hearing,  or  fruit  branches,  and 
two  spurs  for  wood.  The  new  wood  does  not  grow  much 
above  a yard  in  height,  and  altogether  the  Medoc  vine 
is  the  smallest  of  any  which  I have  observed. 

The  tillage  of  the  soil  in  the  vinej’ards  is  throughout 
effected  with  the  plough  drawn  by  oxen.  The  opera- 


tions have  for  their  result  to  keep  the  earth  away  from 
the  plants  during  the  period  of  arrested  vegetation,  and 
to  heap  it  up  around  them,  and  keep  it  in  a loose  state 
during  the  period  of  active  growth.  The  vintage  is  in 
September,  and  vinification  is  quick  and  simple.  The 
grapes  are  trodden  by  men  on  platforms  and  the  pulp 
and  juice  are  transferred  to  large  vats,  where  fermenta- 
tion is  completed.  During  this  process  the  husks  and 
stalks  rise  to  the  top,  and  form  a dense  cake  (chapeau). 
This  protects  the  wine  below  from  the  excessive  influence 
of  the  air,  but  its  upper  part  not  rarely  becomes  some- 
what acetified  or  putrid.  This,  therefore,  is  removed 
by  careful  vignerons,  and  only  that  part  of  the  husks  is 
left  in  the  vat  which  is  vinous  and  perfectly  sweet. 
This  is  now  beaten,  broken,  and  submerged  by  means  of 
suitable  instruments,  in  order  to  bring  the  husks  in  con- 
tact with  the  new  wine,  so  that  it  may  extract  all  the 
colouring  matter.  The  operation  is  repeated  until  com- 
plete, and  the  wine  is  then  drawn  off;  the  husks  are 
pressed,  and  the  whole  of  the  new  wine  is  immediately 
placed  in  new  casks  of  228  litres  each,  called  “bar- 
riques.”  In  these  it  completes  its  slow  fermentation, 
and  becomes  clear.  It  is  then  racked  and  laid  up  in 
“chais”  above  ground,  or  in  cellars  below  ground,  until 
ready  for  sale.  During  this  period  samples  for  tasting 
are  not  taken  from  the  bunghole,  which  remains  turned 
to  one  side,  and  with  the  hung  submerged  in  wine,  but 
from  a hole  bored  into  the  bottom  of  the  cask. 

The  wines  of  the  Medoc  are  all  red,  and  of  very  uni- 
form character,  though  greatly  differing  in  quality. 
They  are  divided  into  classified  and  non-classified  wines. 
To  the  first  rank  of  the  classified  belong  those  five 
great  properties,  termed  chateaus,  from  the  habitation 
attached  to  them,  under  whose  names  so  many  sins  are 
committed.  It  is  impossible,  in  the  space  allotted  to  me, 
to  give  you  the  details  of  the  other  classes,  but  you  will 
find  them  in  the  works  which  treat  of  the  Medoc,  by 
W.  Frank,  by  Cocks,  or  by  Armailhac,  and  in  the  chapter 
of  our  English  “ Treatise  on  Wines,”  already  quoted. 
The  wines  which  do  not  belong  to  any  of  the  five  classes 
are  termed  “citizens”  and  “peasants”  [bourgeois  and 
pagsans.”)  The  first  of  these  have  again  degrees  of 
quality,  namely,  superior,  good,  and  ordinary  citizens, 
but  the  paysans  are  mostly  held  to  be  of  one  quality 
only. 

Immediately  surrounding  Bordeaux  is  the  district  of 
the  Graves,  so  termed,  it  is  said,  from  its  gravelly  soil. 
It  produces  both  red  and  white  wines,  of  which  the 
former  resemble  those  of  the  Medoc,  to  the  extent, 
for  example,  that  Chateau  Haut  Brion,  an  estate  in  the 
Graves,  ranks  with  the  four  first-class  estates  of  the 
Medoc,  and  is  always  mentioned  together  with  them,  as 
if  it  were  situated  in  the  Medoc.  The  white  wines 
resemble  those  of  Sauterne,  but  are  much  less 
esteemed  on  account  of  a peculiar  objectionable 
taste,  which  is  termed  flinty  or  earthy,  and  the  cause 
of  which  has  not  yet  been  explained.  To  the 
south-east  of  the  Graves,  and  bordering  upon  the 
river  Garonne,  is  the  district  of  Sauterne.  This  is  the 
most  beautiful  part  of  the  Gironde,  and  in  its  general 
features  has  much  similarity  to  the  Rhinegau,  near 
Mayence.  AU  the  hills  end  slopes  are  covered  with  the 
twin-pair  of  vines,  the  semilion  and  the  sauvignon.  They 
are  cultivated  in  a manner  which  differs  from  the  viticul- 
ture of  the  Medoc.  The  vines  are  trained  to  permanent 
stakes,  and  their  bearing  branches  rise  with  age  from  the 
ground  up  to  two  and  three  feet  above  the  ground.  The 
grapes  are  white  and  of  medium  size ; they  have  the 
peculiar  faculty  of  becoming  very  sweet  without  passula- 
tion,  so  that  while  yet  plump  they  yield  a must  which 
does  not  during  fermentation  lose  the  whole  of  its  sugar, 
but  remains  sweet,  and  sometimes  greatly  so,  without 
the  addition  of  any  spirit.  The  collection  of  the  grapes 
is  effected  in  several  stages,  so  that  several  qualities  of 
wine  are  produce  d from  the  same  vineyard.  The  vintagers 
go  provided  with  scissors  and  baskets,  and  cut  out  the 
finest  and  ripest  berries  one  by  one.  These,  after  press- 
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ing  and  fermentation,  yield  the  wine  called  “head- wine  ” 
ifHe),  a sweet,  liquorous  wine,  which  has  taken  the  place 
of  Lunel  muscat,  and  is  almost  entirely  consumed  in 
Russia.  It  is  very  expensive,  and  the  produce  of  1865 
came,  in  cask,  at  the  Castle  of  Yqueme,  to  15s.  per  bottle. 
The  second  class,  or  the  less  saccharine  berries,  yield  a 
wine  which  after  fermentation  contains  no  sugar,  hut 
becomes  dry,  and  is  termed  the  “middle  wine”  [milieu). 
This  is  Sauterne,  commonly  so  called,  and  is  an 
admirable  wine  for  the  dinner-table.  All  the  grapes 
which  have  not  been  used  for  the  former  two  qualities 
are  ultimately  thrown  together,  pressed,  and  the  wine 
made  from  them  is  termed  “tail”  (“queue”).  When 
all  the  grapes,  or  the  three  varieties  of  wine,  are  thrown 
together,  the  result  is  termed  “ ensemble.”  In  order  to 
produce  as  much  sweet  wine  as  possible,  the  vintagers 
have  to  go  as  many  as  ten  or  eleven  times  through  the 
vineyards  at  intervals  of  several  days.  This  production 
of  sweet  wine  for  Russia  has  depressed  all  qualities  of  dry 
Sauternes  which  are  suitable  for  the  English  taste,  and 
in  consequence  it  is  probable  that  its  consumption  will 
become  still  more  limited  than  it  has  been  hitherto. 

On  the  right  hank  of  the  Garonne  there  are  extensive 
vineyards  producing  red  wines,  which  are  exported  from 
Bordeaux  under  the  name  of  the  town.  They  have  no 
prominent  qualities,  and  are  therefore  frequently  mixed 
with  some  Medoc  wine  and  exported  as  such.  On  the 
low  marshy  ground  in  the  fork  formed  by  the  confluence 
of  the  Garonne  and  Dordogne,  which  is  termed  “ Entre 
deux  Mers,”  large  quantities  of  wine  are  grown.  They 
are  termed  marsh-wines  (vins  de  palus),  and  in  warm 
years  attain  considerable  quality.  But  the  viticulture  of 
this  district  is  entirely  calculated  to  produce  quantit}', 
and  therefore  it  selects  vines  with  medium  sized  grapes, 
such  as  the  “ verdot”  and  the  “ merlot,”  and  trains  them 
on  espaliers  in  such  a manner  that  each  stock  has  from 
two  to  three  tiers  of  bearing  branches.  I have  here  a 
sample  of  pure  verdot  wine,  made  in  1865,  which  then  cost 
£5  per  harrique  ; in  1867  it  had  doubled  in  price.  It  is 
probable  that  the  vines  of  the  marshes  prosper  so  well  in 
this  part  because  it  is  their  native  land. 

To  the  north-east  of  the  Garonne  are  yet  some  dis- 
tricts which  produce  much  wine,  those  of  Libourne,  St. 
Emilion,  and  the  hills  upon  the  banks  of  the  Garonne 
called  the  “ Cotes.”  The  St.  Emilion  wines  are  fine, 
hut  thinner  than  the  Medocs ; they  are  also  paler  in 
colour  ; for  some  reason  or  other  they  are  not  esteemed 
in  England,  where  the  eye  and  taste  of  the  wine-drinker 
are  perhaps  too  much  influenced  by  deep-coloured  young 
ports.  The  wines  of  the  Cotes  are  all  white  ; they  are 
eagerly  bought  by  the  Bordeaux  trade,  mixed  with  deep 
coloured  wine  of  Narbonne,  and  sold  as  red  wines  to 
Transatlantic  markets.  In  1867  I saw  a consignment  of 
such  wine  at  Bordeaux,  which  was  sold  at  9s.  the  dozen 
bottles,  in  one-dozen  cases,  packed — cases,  bottles,  and 
corks  included. 

If  any  of  my  audience  should  he  without  experience 
in  the  purchase  of  Bordeaux  wines,  and  yet  desire  to  ac- 
quire some,  I would  advise  him  to  dispense  entirely  with 
names,  and  simply  to  select  red  or  white  wine  according 
to  his  taste  and  according  to  the  price  to  which  he 
desires  to  limit  himself.  There  are  in  the  wine-trade, 
unfortunately,  few  or  no  guarantees  against  substitution, 
as  we  see,  again,  from  the  story  of  the  “Gladstone” 
claret  above  related;  and  it  would  therefore  he  pre- 
ferable if  the  public,  instead  of  asking  for  names,  con- 
tented themselves  with  a general  thing,  such  as  sherry 
or  port,  and  compelled  the  merchants  to  abandon  false 
labels.  The  only  final  control  of  the  consumer  as  to 
genuineness  is  in  his  own  palate. 

The  wines  of  the  Bourgogne  used  to  he  more  esteemed 
in  England  than  they  are  now.  This  arises  from  the  fact 
that  they  require  management,  and  that  neither  mer- 
chant nor  consumer  will  take  that  trouble.  If  the  wine 
ferments  a little  in  bottle,  the  consumer  becomes  excited 
and  the  merchant  is  annoyed.  Now  the  Belgians  know 
better.  Thej'-  go  to  Burgundy,  buy  the  fine  wine 


in  the  first  year,  and  bottle  them  immediately.  No 
doubt  they  risk  that  some  of  them  may  ferment  a little, 
and  become  what  is  called  “frisky;”  hut  they  preserve 
the  flavour  by  this  early  bottling,  and  remove  the  little 
carbonic  acid  by  decantation  from  the  deposit  and 
shaking.  Thus  it  is  that  the  best  Burgundies  are  drunk 
in  Belgium,  and  the  rest  of  Europe  gets  hut  little  of 
them.  The  vine  from  which  Burgundy  is  made  is  the 
black  pineau,  or  golden  plant,  the  same  as  that 
from  which  the  white  champagne  is  made.  Its 
grapes  in  favourable  years  become  very  saccharine,  so 
that  a small  per-centage  of  sugar  escapes  the  first  fer- 
mentation. This  makes  the  wine  unsafe  for  a year  or 
two,  and  the  Burgundy  people  avoid  a second  fermenta- 
tion bj'  adding  a little  brandy,  from  1 to  2 per  cent,  of 
absolute  alcohol  of  the  entire  wine.  The  wine  thereby 
becomes  a little  stronger  and  more  heady,  but  the  increase 
in  alcoholicity  is  not  one-third  of  that  which  is  inflicted 
upon  the  weakest  port  wine.  Burgundy  still  remains  in 
strength  below  26  degrees  of  proof  spirit.  There  seems 
no  great  objection  to  this  slight  alcoholisation,  as  it 
preserves  flavour,  prevents  fermentation,  and,  according 
to  prominent  French  authors,  also  has  the  effect  of  pre- 
venting the  so-called  diseases,  or  of  postponing  their 
most  destructive  effects. 

The  reputation  of  the  Burgundy  wines  is  sorely 
tried  by  the  substitutions  which  are  made  of  the  wines 
of  the  district  of  Macon  and  Beaujolais.  The  substitu- 
tion is  less  objectionable  if  the  wines  are  made  from 
the  genuine  Burgundy  grape — the  pineau  above  men- 
tioned— but  they  become  abominable  when  for  pineau  wine 
is  substituted  that  of  the  gamay.  This  vine  is  a vigorous 
plant  and  rich  hearer,  but  its  wine  is  coarse  and  mostly 
acid.  By  its  acidity  and  deep  colour  it  is  very  suitable 
for  being  mixed  with  water,  and  drunk  after  the  French 
habit,  with  meals. 

To  be  continued. 


EXHIBITIONS. 


AMERICAN  INDUSTRIAL  EXHIBITIONS. 

A New  York  journal  thus  speaks  of  the  value  of  the 
various  industrial  exhibitions  which  are  held  through- 
out the  States  ; — ^ 

“ To  the  superficial  observer  it  may  seem  that  our  in- 
dustrial fairs  and  expositions  are  being  multiplied  to  such 
an  extent  as  to  greatly  overdo  the  matter  ; in  short,  to 
use  a slang  phrase,  but  a most  expressive  one,  that  they 
are  run  into  the  ground.  In  this  immediate  vicinity  we 
have  some  half  a dozen  fairs,  more  or  less.  There  is  the 
fair  of  the  American  Institute,  of  the  Brooklyn  Indus- 
trial Institute,  the  Newark  Industrial  Exposition,  the 
New  Jersey  State  Fair  at  Waverly,  and  several  minor 
ones.  Then,  at  the  West,  every  large  city  has  its  an- 
nual gathering.  Chicago,  St.  Louis,  Louisville,  Cincin- 
nati, &c.,  have  all  organised  permanent  expositions  ; and, 
we  are  happy  to  say,  have  met  with  wonderful  success  in 
the  task.  The  fair  at  Cincinnati,  we  understand,  is  this 
year  a success  beyond  all  expectation,  and  the  same  may 
be  said  of  the  others.  In  New  England  we  have  numer- 
ous gatherings  of  a similar  character — the  New  England 
State  Fair,  which  is  held  at  Mystic  Park,  near  Boston, 
being  particularly  noticeable  for  its  extent,  the  excel- 
lence of  its  management,  and  the  variety  and  beauty  of 
the  articles  exhibited.  I'hen  we  have  our  own 
State  Fair,  and  special  fairs  at  Rochester,  Buffalo, 
&c.,  together  with  local  fairs  in  almost  every 
county.  So  that  it  would  almost  seem  that  the  matter 
is,  to  a certain  extent,  overdone.  But,  on  the  other  hand, 
when  we  come  to  consider  the  relations  and  influences 
of  these  organisations,  we  cannot  help  feeling  that  they 
are  accomplishing  a most  desirable  work,  i nd  advancing 
not  only  our  material  but  our  intellectual  and  moral 


898 


JOUBNAL  OF  THE  SOCIETY  OP  ARTS,  October  24,  1873. 


progress.  For  it  is  aa  undoubted  fact  that  humanity 
everywhere  demands  recreation,  sociability,  and  amuse- 
ment ; and  if  we  can  cause  purely  industrial  fairs  to  take 
the  place  of  the  circus  and  the  horse-race  we  have  accom- 
plished a great  good,  even  if  no  other  result  were  to 
follow.  But  these  fairs  perform  a higher  office  than 
merely  to  act  as  a substitute  for  the  questionable  amuse- 
ments we  have  mentioned.  If  well-arranged  and  pro- 
perly carried  out,  they  perform  a three-fold  function, 
serving  at  once  to  afford  to  the  young  the  most  perfect 
and  pleasant  means  of  becoming  acquainted  with  the 
nature  of  our  great  industrial  operations  and  products  ; 
to  our  manufacturers  and  producers  generally,  acting  as 
a stimulant  to  perfection,  and  affording  a means  of  com- 
parison and  consequent  improvement ; and,  lastly,  per- 
forming an  office  which,  though  perhaps  the  least  digni- 
fied, is  not  the  least  useful,  in  bringing  these  products 
to  the  attention  of  those  who  may  possibly  become  pur- 
chasers. The  educational  influences  of  our  great  indus- 
trial fairs  we  regard  as  perhaps  the  most  important 
and  useful  of  all  the  offices  performed  by  them. 
Those  who  are  in  the  habit  of  attending  these  gather- 
ings must  have  observed  the  large  number  of  young 
people  always  present ; and  those  who  have  accompanied 
a small  party  of  young  people  through  the  fair  must 
have  observed  the  delight  and  eagerness  with  which  they 
drank  in  the  new  streams  of  information  thus  opened  up 
to  them.  For  some  years  past  no  fair  of  the  American 
Institute  has  occurred  to  which  we  have  not  availed  our- 
selves of  our  privilege  as  members,  and  taken  a few 
young  people  to  see  the  wonders  there  exhibited.  Their 
delight  at  seeing  the  actual  operations  of  the  great  in- 
dustrial arts  carried  on  before  them,  the  interest  with 
which  they  listened  to  such  explanations  as  we  could 
give,  and  the  deep  impression  which  the  whole  thing 
left  on  their  minds,  has  convinced  us  of  the  value  of  the 
fair  as  a means  of  imparting  such  knowledge.  It  is  not 
often  that  we  can  gain  access  to  the  ateliers  of  the  actual 
workman  ; and  even  if  we  could,  the  dirt,  noise,  and 
confusion  are  enough  to  deter  many  who  would  enjoy 
an  examination  of  the  same  things  as  presented  in  fairs. 

“It  is,  therefore,  with  great  pleasure  that  we  observe 
that  the  managers  of  most  of  our  fairs  realise  this  truth, 
and  are  yearly  increasing  the  extent  and  efficiency  of 
this  department  of  their  exhibitions.  Nor,  in  doing  so, 
do  they  act  with  injustice  to  those  exhibitors  who  come 
more  purely  for  competitive  and  advertising  purposes. 
As  soon  as  the  feeling  that  our  fairs  are  great  educational 
institutions,  as  well  as  places  of  amusement,  has  taken 
hold  of  the  public  mind,  the  better  class  of  our  citizens 
will  patronise  them  still  more  liberally  ; the  general  fund 
will  be  enlarged,  thus  giving  new  facilities  for  exten- 
sion ; and  the  crowd  of  visitors  will  he  increased,  thus 
giving  greater  advertising  advantages  to  the  exhibitors  ; 
and  we  trust  that,  on  the  other  hand,  the  general  public 
will  appreciate  the  earnest  efforts  which  the  managers  of 
our  fairs  are  evidently  making  to  attain  this  end.  New 
York,  Brooklyn,  and  Newark  have  no  more  commend- 
able institutions  within  their  limits  than  the  industrial 
expositions  which  now  appeal  to  them  for  support.” 


to  her  Majesty’s  Royal  Commission.  October  21st,  1873.” 
Mrs.  Owen  was  also  presented  with  a case  of  jewellery, 
on  which  a similar  inscription  was  engraved. 

Canadian  Exhibition. — The  last  advices  from  Canada 
report  that  the  Quebec  Provincial  Exhibition  promised 
to  be  most  successful.  There  were  over  6,000  entries. 
A series  of  lectures  on  agricultural  subjects  was  to  he 
given  during  the  evenings  while  the  exhibition  remained 
open. 


Vienna  Exhibition. — The  report  is  contradicted  that 
the  exhibition  will  remain  open  until  the  23rd  November, 
as  originally  intended ; it  will  be  closed  on  Sunday, 
November  2nd. — On  Tuesday  evening,  at  Willis’s  Rooms, 
a testimonial  was  presented  to  Mr.  Philip  Cunliffe  Owen, 
the  secretary  to  her  Majesty’s  Royal  Commission  at  the 
Vienna  Exhibition,  in  recognition  of  the  valuable  services 
which  he  rendered  to  the  British  exhibitors.  The  testi- 
monial consisted  of  a cheque  for  1,300  guineas  and  a 
piece  of  plate,  on  which  was  inscribed: — “To  Philip 
Cunliffe  Owen,  Esq.,  this  silver  dessert  service,  and  a 
purse  of  1,300  guineas,  are  presented  by*  275  British  sub- 
scribers, at  the  Vienna  Universal  Exhibition,  as  a small 
token  of  their  esteem  and  regard,  and  in  remembrance 
of  his  unwearied  exertions  on  their  behalf  whilst  secretary' 


HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  887 J 

Of  late  the  seed  produced  by  the  open-air  process  of 
Mons.  A.  Roland,  of  Orbe,  Switzerland,  has  obtained  a 
reputation  which  is  becoming  each  season  more  estab- 
lished, and  some  of  the  largest  rearers  in  Italy  have  now 
certified  to  the  value  of  the  breed.  The  orders  for  this 
grain  the  last  two  seasons  have  been  much  in  excess  of 
what  M.  Roland  could  supply.  The  value  of  this  to 
colonists  becomes  manifest  when  it  is  known  that  through 
the  energy  and  indomitable  perseverance  of  Mrs.  Bladen 
Neil  this  valuable  breed  of  silkworms  is  already  in  the 
Australian  colonies,  and  being  successfully  reproduced 
there.  This  lady,  by  means  of  a skilfully'- contrived 
refrigerator,  produced  while  crossing  the  tropics  an 
artificial  winter  for  the  seed  to  hybernate  in,  and  thus 
avoiding  the  deteriorating  influence  of  unseasonable  hot 
weather  while  crossing  the  tropics,  has  raised  in  the 
colony  worms  of  all  the  strength,  value,  and  freedom 
from  disease  of  the  original  race  among  the  Jura 
mountains.  In  a pamphlet  published  in  Melbourne, 
after  giving  an  extremely  interesting  description  of  her 
; peregrinations  in  Italy  in  search  of  a silkworm  of  pure 
’ breed  and  without  disease,  and,  after  almost  despairing, 
stumbling  by  chance  on  M.  Roland,  Mrs.  Neil  thus 
describes  her  subsequent  successes : — 

“ London  was  at  last  reached,  and  the  three  or 
four  weeks  I passed  there  were  entirely  taken  up  in 
securing  the  various  fittings  for  a magnanerie.  Then  an 
ice-box  had  to  be  invented,  in  which  I could  secure  both 
air  and  light,  as  well  as  cold,  during  the  passage  out  to 
Australia,  so  as  to  imitate,  as  near  as  possible,  the  Swiss 
winter,  and  prevent  the  hatching  of  the  eggs  until  the 
usual  period  in  Europe. 

“ It  was  at  this  period  that,  through  the  kindness  of 
Sir  D.  Cooper  and  Sir  A.  Brady',  I obtained  the  all-power- 
ful help  of  the  Peninsular  and  Oriental  Company,  and 
made  the  acquaintance  of  Mr.  Francis  Cobb,  the  late  hon. 
secretary'  of  the  Silk- Supply  Association,  from  whom  I ob- 
tained very  valuable  hints.  Many  were  the  consultations 
we  had  to  discuss  the  matter.  Mr.  Ash,  of  Oxford-street, 
undertook  to  supply'  a box,  in  which  the  thermometer 
should  range  from  44°  to  60°,  provided  it  was  charged 
daily  with  ice.  Then  followed  some  pleasant  meet- 
ings, with  Mr.  Bayly,  of  the  Peninsular  and  Oriental 
Company,  and  Mr.  Peter  Le  Neve  Foster,  of 
the  Society  of  Arts.  Mr.  Bayly  promised  that  every 
assistance  should  he  given  me,  and  an  extra  supply 
of  ice  was  ordered  to  be  placed  on  board  at  Suez,  and 
also  at  Galle.  Time  passed  quickly  when  so  much  had 
to  be  done,  and  I spent  more  time  than  was  pleasant  in 
going  to  and  fro  in  the  underground  railway,  leaving  me 
but  few  opportunities  for  visiting  my'  own  friends.  At 
one  of  these  meetings  at  Sir  Antonio  Brady'’s,  Mr.  Cobb 
proposed  that  I should  return  to  Milan.  This  would  be 
the  fourth  time,  and  I had  hoped  to  have  taken  up  the 
grain  at  Lyons,  and  gone  on  through  Marseilles ; but 
on  learning  from  him  what  an  advantage  it  would  be  to 
see  this  patent  reeling  machine,  as  being  the  one  most 
suitable  for  us,  with  a sigh  I agreed  to  retrace  my  steps  to 
Milan  ; and,  as  if  to  reward  me  for  so  much  extra  travel, 
I made  the  acquaintance  in  Venice  of  Mr.  Eawdon 
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Brown,  who  has  since  sent  me  a handsome  present  of  the 
best  kinds  of  mulberry  trees,  and  who  also  introduced 
me  to  the  agents  of  the  Peninsular  and  Oriental  Com- 
pany, from  whom  I received  every  attention  and  assist- 
ance in  their  power. 

“When  I arrived  at  Milan,  furnished  with  creden- 
tials from  the  Society  of  Arts  by  the  Secretary, 
I at  once  realised  the  value  of  the  advice,  for 
I found  M.  Keller's  machine  all  we  could  possibly 
wish,  being  a slow  reeling  one,  consequently  any 
intelligent  colonial  girl  could  learn  to  reel  in  a few  days. 
In  all  the  other  machines,  the  rapidity  with  which  the  silk 
is  reeled  renders  it  impossible  for  a girl  to  become  a profl 
cient,  unless  she  begins  as  a child;  and  even  after  years  of 
training,  unless  she  has  a very  quick  eye,  she  can  never 
become  a first-class  reeler.  From  M.  Keller  I obtained 
the  pai  ticulars  of  prices  contained  in  the  chapter  devoted 
to  ‘raw  silk  and  organzine.’  His  filature  is  a vast 
establishment  at  Como,  which  I went  over,  and  there 
saw  many  hundreds  of  women  in  his  employment.  Pre- 
vious to  this  I had  revisited  Orbe,  where  I went  to  see 
my  old  friends,  and  discu.ss  for  the  last  time  our  plans 
for  1873  and  1874  ; the  grain  with  which  M.  Boland 
entrusted  me  for  reproduction  in  Australia  was 
placed  in  my  charge,  and  I proceeded  onwards 
by  Milan  towards  Verona.  The  weather  there  was 
unusually  mild  ; the  thermometer  reaching  70'’  caused 
me  some  dread  for  the  eggs,  but  on  entering  the  station 
and  explaining  mj'  difficulty,  the  polite  officials  changed 
my  ticket  for  the  night  train,  and  the  chef  at  the  buffet 
placed  my  precious  box  in  a cool  cellar,  and  at  night  I 
continued  my  journey  to  Venice,  where  I had  two  days’ 
rest,  and,  thanks  to  Antonio,  Mr.  Brown’s  admirable 
servant,  I embarked  with  every  comfort  and  no  trouble. 
At  Ancona  my  excellent  friend  Mr.  Hodgson  brought 
me  an  hygrometer,  for  testing  the  moisture  inside  the  ice 
box.  All  went  on  well  till  leaving  Alexandria,  when  I 
had  rather  a difficulty  about  a carriage.  The  weather  in 
Egypt  was  warm,  and  a direct  current  of  air  was  required 
throughout  the  night.  After  some  time  the  P.  andO.  Com- 
pany’s agent  came  to  my  assistance,  and  I was  locked  in 
safely  with  my  boxes  for  the  night.  At  Suez  a supply  of 
charcoal  was  required,  and,  for  fear  of  accident,  I obtained 
a supply  of  lettuce  seeds,  and  go.od  soil  in  boxes,  being 
determined  to  save  the  race,  if  all  else  failed.  The  ice 
process  commenced  here,  and  about  every  ten  days  I 
examined  the  boxes,  and  changed  the  charcoal ; at  5 a.m. 
each  morning  the  ice-box  was  fully  charged,  and  at  1P30 
p.m.  every  night  some  eight  or  ten  pounds  of  ice,  kept  in 
a Norwegian  box  (an  admirable  contrivance),  was  broken 
up  and  placed  in  the  ice  chamber  of  the  box.  At  Galle. 
the  change  from  ship  to  ship  was  carefully  effected,  and 
all  went  well  till  nearing  Melbourne,  when  it  was  dis- 
covered that  the  ice  was  melting  too  rapidly.  The  in- 
defatigable purser  of  the  Bangalore  provided  numberless 
blankets  in  which  to  roll  the  remaining  blocks  of  ice. 
It  being  Sunday  night  none  could  be  obtained  in  Mel- 
bourne, though  a telegram  had  been  sent  on  entering 
the  Heads.  The  weather  was  very  sultry,  and  in 
fear  and  trembling  did  we  close  in  the  last  block  of 
ice.  The  instant  we  reached  Sydney  a supply  was  pro- 
cured, and  I left  the  old  ship  with  the  kind  wishes  of 
the  captain  and  officers  for  the  success  of  the  experiment. 
It  was  not  until  the  following  morning,  when  Mr.  Brady 
examined  the  grain  with  a strong  glass,  that  I felt  sure 
that  success  had  been  obtained.  He  j^ronounced  the 
grain  to  be  in  perfect  condition.” 


The  Times  of  India  says  that  a scientific  geo- 
graphical survey  of  native  Sikkim  is  in  contemplation  by  the 
authorities. 


THE  FROZEN  AUSTRALIAN  MEAT  EXPERI- 
MENT. 

The  letter  of  Mr.  Samuel  Wilson,  chairman  of  the 
Melbourne  committee  for  exporting  frozen  meat,  pub- 
lished in  the  Journal  of  the  10th  inst.,  drew  fresh  atten- 
tion to  the  experiment  of  sending  carcases  of  beef  and 
mutton  from  the  Antipodes  to  this  country.  Since  the 
successful  trial  at  the  last  Melbourne  Exhibition  of  Mr. 
Harrison’s  method  of  preserving  uncooked  meat  by  the 
application  of  ice,  great  interest  has  been  felt  in  the 
matter  ; and  particularly  so  since  it  became  known  that 
the  Norfolk  had  sailed  froui  Port  Philip,  on  the  23rd  of 
July  last,  with  some  twenty  tons  of  beef  and  mutton,  in 
half  and  quarter  carcases  on  board,  frozen  in  accordance 
with  Mr.  Harrison’s  method,  and  in  charge  of  Mr. 
Harrison  himself.  When  the  arrival  of  the  Norfolk  in 
the  Thames  was  announced,  several  gentlemen  went 
down  to  Gravesend  on  Sunday  last,  to  welcome  Mr. 
Harrison  and  his  cargo,  and  many  more  were  present  on 
Monday  morning  when  the  vessel  came  into  the  south 
West  India  Docks.  A sad  disappointment  was  ex- 
perienced, when  it  was  found  that  Mr.  Harrison  had  not 
been  successful  in  the  application  of  his  principle  on 
board  the  Norfolk,  and  that  the  greater  part  of  the  meat 
had  been  thrown  overboard  before  half  the  journey  home 
had  been  accomplished,  and  the  rest  some  time  after- 
wards. The  simple  account  of  the  failure  may  be  put 
in  half-a-dozen  words.  The  supply  of  ice  prematurely 
failed  through  the  faulty  construction  of  the  apparatus, 
and  consequently  the  meat  became  subject  to  the  usual 
process  of  decomposition. 

What  may  be  called  the  official  account  of  the  failure 
is  that  supplied  by  Mr.  Levey,  the  Secretary  to  the 
Victorian  Commissioners  to  the  International  Exhibition. 
It  is  as  follows  ; — “The  experiment  of  shipping  frozen 
meat  from  Australia  to  England,  which  has  been  tried 
on  board  the  Norfolk,  has  resulted  for  the  present  in  dis- 
appointment. Mr.  James  Harrison,  who  had  charge  of 
the  experiment,  attributes  the  failure  entirely  to  the 
hurried  way  in  which  the  preparations  were  made.  The 
contract  for  the  fittings  was  not  completed  until  a week 
after  the  stipulated  time,  and  as  the  ship  sailed  punctually 
to  date  there  was  no  opportunity  of  testing  the  apparatus. 
After  getting  to  sea  it  was  found  that  the  leakage  of  cold 
brine — upon  the  maintenance  and  circulation  of  which 
the  success  of  the  process  depended — was  so  great,  and 
the  waste  of  ice  so  excessive,  that  failure  seemed  in- 
evitable. On  the  34th  day  out  the  greater  part  of  the 
meat  was  thrown  overboard.  About  a ton  was  kept,  in 
the  hope  that  with  the  remaining  ice  it  might  be  brought 
to  London,  but  when  off  the  Azores  the  last  of  the  ice 
melted,  and  nothing  further  could  be  done.” 

It  is  hardly  necessary  to  say  more  on  the  subject  at 
present,  but  it  must  be  distinctly  understood  that  the 
failure  on  board  the  Norfolk  does  not  involve  any  sub- 
stantial doubts  as  to  the  soundness  and  practicability  of 
Mr.  Harrison’s  freezing  principle.  He  conclusively  de- 
monstrated the  truth  of  his  theory  at  the  last  Melbourne 
Exhibition,  when  he  constructed  an  ice-chamber  under 
the  supervision  of  the  authorities,  in  which  for  some  weeks 
he  kept  a large  quantity  of  beef  and  mutton  in  a frozen 
state.  When  the  meat  was  taken  out  and  thawed  it  was 
found  as  sweet  as  when  it  was  placed  in  the  ice  chambers 
and,  when  cooked,  its  taste  was  not  distinguishable  from 
ordinary  butchers’  meat.  Moreover,  the  meat,  when 
exposed  to  the  external  atmosphere,  which  ranged  from 
a temperature  of  03°  to  68°  Fah.,  kept  perfectly  good 
for  between  70  and  80  hours,  during  which  period,  from 
time  to  time,  portions  were  cooked.  This  long  con- 
tinuance of  the  meat  in  a sound  state,  after  being  exposed 
to  the  air,  may  be  noted  as  contrary  to  the  generally- 
received  idea  that  meat  which  has  been  subjected  to  re- 
frigeration decomposes  more  quickly  than  that  which  has 
not  been  so  treated.  It  must,  however,  be  remembered 
that,  by  Mr.  Harrison’s  system,  the  meat  is  throughly 
frozen,  every  particle  of  moisture  being  converted  into 


The  headings  of  the  Hoosac  Tunnel  from  the 
central  shaft  to  the  west  end  have  been  so  far  advanced  that 
the  workmen  in  each  now  hear  the  daily  blasts  in  the  other. 
Only  a few  months  are  required  to  blast  out  the  intervening- 
rock. 
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ice  ; and  experiments  have  proved  that  meat  frozen  hy 
this  system  will,  when  thawed,  actually  keep  longer 
than  ordinary  butchers’  meat.  In  addition  to  the  ex- 
periments at  the  Melbourne  Exhibition,  Mr.  Harrison 
has  successfully  carried  out  others  with  even  still  better 
result.  At  a farewell  luncheon  given  to  him  before 
sailing,  meat  which  had  been  frozen,  as  Mr.  "Wilson  tells 
us,  for  85  days,  was  eaten  hy  all  present,  and  pronounced 
to  he  undistinguishahle  from  fresh  butchers’  meat. 

We  must,  therefore,  only  look  on  the  experiment  as  a 
failure  pro  Me  vice.  The  importance  of  the  matter,  as 
well  as  the  scientific  interest  felt,  will,  without  doubt, 
cause  the  experiment  to  be  renewed  at  the  earliest  oppor- 
tunity. Sincere  sympathy  is  due  to  Mr.  Harrison,  to  the 
public,  and  indeed  to  the  Food  Committee  of  the  Society, 
who  were  anticipating  with  no  little  interest  a trial  of  the 
meat.  Experienced  persons  have  every  confidence  in  Mr. 
Harrison’s  system  ; hut  whether  it  can  be  conducted  on 
board  ship,  or  indeed  under  any  circumstances,  at  a cost 
which  would  make  this  means  of  transport  a commercial 
success,  is  another  matter,  the  possibility  of  which  can 
only  be  ascertained  hy  experiment.  That  fresh  meat, 
preserved  hy  cold  in  some  way  or  other,  will  ultimately 
he  brought  in  large  quantities  to  our  shores  from  all 
parts  of  the  world  is  very  probable.  The  great  question 
IS  the  question  of  the  cost  of  manufacturing  ice  or 
cold  air,  and  of  preserving  ice  when  once  made. 
Professor  Gamgee  is  directing  his  attention  to  the 
transport  of  fresh  killed  meat,  which  he  maintains 
can  he  preserved  even  in  hot  weather,  for  seven  or  eight 
days,  by  cooling  down  the  carcases  to  40°  or  45°  Fahr. 
immediately  after  slaughter,  and  maintaining  that  tem- 
perature by  the  use  of  compound  tubular  refrigerating 
machines.  He  considers  that  the  cost  of  this  process 
would  be  hut  trifling,  and  that  a large  trade  might  be 
done  in  this  refrigerated  meat,  if  steamers  were  specially 
constructed  for  the  purpose.  In  the  meanwhile,  it  would 
be  as  well  to  suggest  that  Mr.  Harrison  should  make  some 
experiments  in  this  country  before  he  again  leaves  for 
Australia. 


TEXTILE  EXPORTS  OP  SWITZERLAND. 

In  a statistical  report  relating  to  the  trade  intercourse 
between  the  United  States  and  Switzerland,  furnished 
by  a correspondent  of  the  New  York  Herald  at  Geneva, 
some  information  is  given  respecting  the  export  of 
embroidered  cotton  goods,  the  produce  of  St.  Gall.  A 
few  years  ago  the  exports  barely  exceeded  100,000  dol- 
lars, while  during  the  past  year  it  exceeded  2,000,000 
dollars,  and  the  manufacturers  have  orders  in  hand  from 
the  United  States  which  will  employ  all  available  labour 
for  the  next  12  or  15  months.  There  are  two  distinct 
articles  under  this  head — namely,  hand  embroidery  and 
machine  embroidery.  The  first-named  gives  employment 
to  upwards  of  12,000  persons,  mostly  women  and 
children,  whose  wages  vary  from  25  cents,  to  60  cents, 
per  day.  Hand  embroidery  consists  of  cotton  tulle  and 
muslin,  used  for  curtains,  handkerchiefs,  and  numerous 
articles  of  ladies’  dress.  The  tulle  used  as  ground- 
work is  imported  from  England  or  from  neigh- 
bouring factories  in  Alsace.  Machine  embroidery 
gives  employment  to  nearly  20,000  persons.  Each 
machine  is  worked  b}’’  an  able-bodied  person  and  an  as- 
sistant to  thread  the  needles,  with  an  additional  assistant 
for  every  two  machines  to  mend  defective  places. 
Wages  are  paid  per  hundred  stitches ; the  price  of  labour 
varying  according  to  the  operator,  averages  about  4s. 
per  day,  the  assist  ints  earning  about  Is.  3d.  The 
machines  formerly  employed  in  most  kinds  of  em- 
broidery consisted  simply  of  a kind  of  frame,  while  those 
now  in  use  are  of  an  exceedingly  ingenious  character, 
increasing  many  times  the  rajudity  of  working,  as  well 
as  giving  greater  variety  and  richness  in  design.  The 
needles  have  a point  at  each  end,  with  eyes  in  the  middle, 
attached  to  a kind  of  carriage.  They  travel  over  the 
web,  passing  the  threads  in  and  out,  while  pincers  take 


hold  of  the  needle  at  one  end  of  the  web  and  send  it  back 
to  the  other.  Machines  have  lately  been  introduced 
capable  of  working  more  than  100  needles  at  once,  thus 
producing  an  infinite  variety  and  beauty  of  patterns. 
So  far  the  working  of  the  new  system  has  been  kept 
secret,  but  there  is  now  a machine  at  work  in  the  Vienna 
Exhibition.  The  web  employed  for  common  embroidery 
consists  of  cotton  cambric,  which,  as  well  as  the  thread, 
is  produced  in  Switzerland  and  Alsace. 


SWAN  RIVER  MAHOGANY  AND  JAR  RAH 
WOOD. 

This  is  a local  name  given  to  a species  of  Eucalyptus 
{E.  marginata  of  Smith)  restricted  to  Western  Australia. 
Jarrah,  or  Djaryl,  is  the  aboriginal  name,  nnd  it  is  com- 
monly called  mahogany  by  the  colonists,  from  its  simi- 
larity to  the  wood  from  Honduras  and  the  West  Indies. 
It  is  applicable  for  furniture  and  every  purpose  for 
which  ornamental  wood  can  be  required,  some  of  it 
being  of  the  very  finest  grain,  and  showing  much 
figure,  mottled  curls,  feathers  and  excrescences,  a fea- 
ture peculiar  to  colonial  wood,  and  highly  effective  in 
point  of  ornament. 

The  tree  grows  to  an  immense  size,  attains  a great 
height,  and  is  very  plentiful.  Of  this  wood  it  was  stated 
some  years  ago  by  Admiral  Sir  James  Stirling,  before  a 
committee  of  the  House  of  Commons,  that  there  is 
suflfleient  to  build  20  British  navies. 

None  of  the  neighbouring  colonies  possess  timber  of 
similar  character,  or  endowed  with  equally  valuable 
properties.  The  advantages  of  this  timber  are  its  great 
strength,  hardness,  and  closeness  of  grain,  combined 
with  durability  under  exposure  to  either  salt  or  fresh 
water.  It  is  never  attacked  by  white  ants  or  by  the 
teredo  navalis,  which  abounds  in  tropical  and  semi-tropical 
seas,  and  this  confers  upon  it  an  additional  value.  It 
somewhat  resembles  the  red  gum  in  appearance,  but  the 
grain  is  darker,  finer,  and  closer  than  that  of  the  latter 
wood,  and  it  is  susceptible  of  a very  high  polish,  which 
brings  out  a rich,  dark  hue.  It  is  invaluable  to  the 
Western  Australians,  who  use  it  for  shipbuilding,  pier, 
and  railway  construction,  as  well  as  for  the  interior  of 
buildings  and  for  furniture.  If  cut  at  the  proper  season, 
when  the  sap  is  down  (a  precaution  too  little  attended 
to),  it  will  be  found  to  be  the  most  enduring  of  all  woods. 
On  this  condition  it  defies  decay ; time,  weather,  water, 
the  white  ant  and  the  sea-worm  have  no  effect  upon 
it.  The  Jarrah  is  much  sought  after  for  railway 
sleepers  and  telegraph  posts  in  India  and  the  colonies. 
It  is  admirably  adapted  for  dock-gates,  piles,  and  other 
purposes,  and  for  keel-pieoes,  kelsons,  and  for  other 
heavy  timber  in  shipbuilding.  The  timber  is  being  used 
by  Government  in  the  construction  of  military  barracks 
in  Ceylon,  where  it  is  supplied  at  little  more  than  half 
the  price  charged  for  Indian  teak.  Possessing  such 
advantages  as  the  jarrah  timber  does,  there  can  be  little 
doubt  of  its  commanding  an  extensive  market,  and  prov- 
ing useful  in  a variety  of  ways,  as  well  as  remunerative 
to  the  enterprising  individuals  who  have  embarked  their 
capital  in  it. 

The  chief  objection  raised  against  it  is  that  it  is  liable  to 
“shakes,”  the  trees  being  very  commonly  unsound  at 
the  heart.  In  the  colony  vessels  of  considerable  burthen 
are  built  entirely  of  this  wood,  the  peculiar  properties  of 
which  render  copper  sheathing  unnecessary,  although 
the  sea-worm  is  most  abundant  in  those  waters. 

Although  this  valuable  wood  has  hitherto  been  hut 
little  known  beyond  the  colonies,  it  will  doubtless  shortly 
come  into  more  general  use,  as  two  companies  have  been 
formed  for  supplying  the  market  on  a large  scale,  one 
Indian  and  the  other  colonial.  The  latter  was  organised 
about  two  years  since  under  the  title  of  the  "Western 
Australia  Timber  Company,  and  the  Government  ceded 
to  it  320  square  miles  of  jarrah,  tooart,  and  karie  timber 
country,  with  2,000  additional  acres  of  land  for  every 
mile  of  railway  n)ade  by  the  company.  The  area  selected 
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by  the  company  is  about  twelve  miles  from  Geographic 
Bay,  which  lies  to  the  north  of  Cape  Leuwin.  The 
works  consist  of  a loading  jetty,  which  was  completed 
towards  the  close  of  last  year  in  that  baj’ ; a line  of  rail- 
way twelve  miles  in  length  from  the  bay  to  the  timber 
district,  and  mills  for  sawing  the  timber.  The  company 
expect  to  be  able  to  supply  jarrah  timber  at  the  same 
price  as  charged  for  red  gum — a greatly  inferior  timber. 
The  company  have  works  at  Ballarat,  where  they  have 
accumulated  a large  store  of  jarrah  and  tooart  wood. 
This  tooart  wood  is  a species  of  white  gum,  and  has  a 
very  close  grain,  is  extremely  hard,  cannot  be  split,  and 
is  capable  of  enduring  great  heat  without  rending.  The 
tooart  wood  has  been  suggested  for  use  in  gun  carriages, 
on  account  of  its  non-liability  to  split. 

The  timber  of  this  tree  exhibits  the  wonderful  quality 
of  being  absolutely  impervious  to  the  inroads  of  the 
cimuoria,  the  teredo,  and  chelura,  those  minute  creatures 
so  destructive  to  wharves,  jetties,  and  any  sort  of  naval 
architecture  exposed  to  the  water  of  the  sea  ; it  equally 
resists  the  attacks  of  termites.  In  these  properties  the 
red  gum  tree  of  Victoria  largely  shares.  The  mahogany 
eucalypt  has  in  Victoria  been  brought,  for  the  first  time, 
largely  under  cultivation,  and  as  clearly  the  natural  sup- 
ply of  this  important  timber  will,  sooner  or  later,  prove 
inadequate  to  the  demanded  requirements,  it  must  be 
regarded  as  a wise  measure  of  the  governments  of 
France  and  Italy  now  to  establish  this  tree  on  the  Medi- 
terranean shores,  a measure  for  which  still  greater 
facilities  are  locally  afforded  at  Melbourne.  The 
durability  of  timber,  when  used  in  the  construction  of 
piers,  wharves,  and  jetties,  involves  an  interesting  and 
important  inquiry,  or  account  of  the  costliness  of  these 
structures,  and  the  rapidity  with  which  they  are  apt  to 
succumb  to  the  attacks  of  those  marine  animals,  the 
teredo  and  the  diminutive  chelura.  In  a report  made  at 
Melbourne  some  few  years  ago  by  Captain  Ferguson, 
the  chief  harbour  master,  it  was  stated  that  these  erec- 
tions, in  Hobson’s  Bay  alone,  have  cost  the  sum  of 
£180,000 ; and,  at  the  present  rate  of  their  decaj%  it  will 
be  necessary  to  renew  them  in  the  course  of  fifteen  or 
twenty  years.  When  the  pillars  become  bored  by  the 
teredo,  or  eroded  by  the  action  of  the  chelura,  until  their 
diameter  is  reduced  to  one-half,  the  whole  superstructure 
is  endangered,  and  immediate  repair  or  renewal  is 
urgent.  Constant  examination  and  repairs  are  therefore 
needful ; and  it  must  be  obvious  that  in  deep  water  these 
operaiions  are  attended  with  the  utmost  diflSculty.  It 
is  not  a little  curious  that  hitherto  no  kind  of  wood  has 
been  able  to  resist  these  agencies  but  the  Swan  River 
mahogany.  Examination  of  its  structural  peculiarities 
reveals  the  presence  of  cells  of  extraordinary  size  and 
number,  far  surpassing  those  which  have  been  previously 
noticed  in  other  woods. 

Next  to  these  in  size  and  number  are  those  of  the  red- 
gum  {Eucalyptus  restrata,  Sohlecht).  This  timber  resists 
for  a long  time  the  destructive  agency  of  the  teredo,  and 
is  inferior  only  to  the  Swan  River  mahogan5^  In  Ogle’s 
work  on  Western  Australia,  it  is  stated  that  a jetty  at 
Swan  River,  which  had  been  built  in  the  early  days  of 
the  colony,  of  oak  procured  from  a wreck,  was  completely 
destroyed  hy  the  teredo,  whereas  the  mahogany  similarly 
exposed  had  not  been  touched  by  it.  A pile  which 
had  formed  part  of  the  Swan  River  wharf  since  1832 
was  sent  to  the  Melbourne  Exhibition  30  years  after- 
wards untouched.  The  structure  of  Eu.  rostrata,  or 
red  gum,  presents  cells  of  a beautiful  red  colour,  com- 
monly as  a double  series,  and  accompanied  by  even 
more  abundant  infiltration  than  either  of  the  ironback 
eucalypts,  since  it  appears  diffused  in  the  woody  fibre. 
There  is  scarcely  a more  splendid  object  for  the  micro- 
scope than  a well-illuminated  section  of  these  cells  in  the 
red  gum.  This  is  a verj'  valuable  species  of  timber  for 
the  extraordinary  endurance  of  the  wood  underground, 
and  for  this  reason  it  is  highly  valued  for  fence  posts, 
piles,  and  railway  sleepers  ; for  the  latter  it  will  last  a 
dozen  years,  and  if  well  selected  much  longer. 


In  order  further  to  prove  the  durability  of  this  wood, 
three  logs  were  recently  sent  to  Victoria  which  had 
for  the  last  thirty  years  formed  a portion  of  the  Cause- 
way Bridge,  at  Perth,  over  the  Swan  River.  They  were 
drawn  by  the  Government  and  forwarded  to  Melbourne, 
with  a view  of  exhibiting  the  capabilities  of  this  wood. 
The  logs  are  about  twenty  feet  in  length,  with  a dia- 
meter of  about  twelve  inches,  and  having  been  sawn 
down  the  full  length  and  polished,  exhibit  the  splendid 
grain  of  the  wood  to  great  advantage.  The  piles  when 
drawn  appeared  to  be  as  sound  as  the  day  on  which  they 
were  driven  in,  although  they  were  half  under  water 
the  whole  of  the  time.  A piece  was  sawn  off  the  whole 
length  of  each  of  the  three  piles,  one  surface  being 
polished  and  the  other  left  rough,  so  that  the  soundness 
of  the  timber  is  apparent.  The  facts  connected  with 
these  piles  are  vouched  for  by  Mr.  Manning,  C.E.,  clerk 
of  the  works  at  Freemantle,  W estern  Australia.  In  con- 
trast to  this  may  be  mentioned  the  circumstance  attend- 
ing the  use  of  three  heavy  sheer-legs  of  Baltic  timber 
during  the  construction  of  the  same  bridge.  The  por- 
tions of  these  legs  which  were  under  water  were  com- 
pletely riddled  in  the  course  of  ten  months  by  the  teredo 
navalis,  whilst  the  thi-ee  jarrah  piles  do  not  show  the 
slightest  signs  of  insect  ravages  after  thirty  years’  im- 
mersion in  the  same  water.  The  immunity  of  this  wood 
from  the  attacks  of  insects,  whether  land  or  marine,  has 
been  proved  by  analysis  to  be  due  to  the  presence  of 
tannic  acid  in  the  wood. 

For  piles  it  should  be  used  whole  (not  cut  into 
quarters),  either  round  or  hewn  ; the  former  is  preferable, 
there  being  very  little  sap,  and  the  outside  portion  of 
the  heartwood  is  stronger  than  the  inner  portions,  near 
the  centre ; hence  the  desirability  of  keeping  the 
annular  rings  complete.  Captain  Ilybut,  of  the  Lord 
Raglan,  also  brought  recently  to  London  a log  of  this 
Jarrah  timber,  being  a pile  taken  from  a old  jetty  at 
Freemantle.  It  was  driven  30  years  ago,  and  had  been 
under  water  during  the  whole  of  that  time.  It  is  as 
sound  as  on  the  day  on  which  it  was  driven  ; and,  in 
order  that  there  might  be  no  mistake  about  it,  the 
government  seal  is  affixed  to  it,  and  it  is  accompanied  by 
a certificate  signed  by  the  governor  of  Western  Aus- 
tralia. This  timber  can  be  had  in  any  quantity.  The 
Jarrah  wood  is  being  used  for  the  Madras  railways,  and 
is  much  approved. 


M.  Xenos  has  applied  for  a concession  for  tram- 
way lines  to  connect  Athens  with  the  environs,  the  Pirjeus, 
&c. 

The  value  of  the  railway  carriages  exported  in 
the  first  nine  months  of  1872  was  £26,166  ; in  the  same  period 
of  the  present  year  it  amounted  to  £105,444,  being  an  increase 
of  nearly  400  per  cent. 

A number  of  the  leading  tradesmen  in  Oxford- 
street  have  signed  a circular  expressing  the  opinion  that  a 
noiseless  pavement  is  desirable  for  the  roadway  in  Oxford- 
street,  and  stating  that  they  are  willing  to  bear  a portion  of 
the  cost  of  laying  it  down. 

Mr.  Todd,  Postmaster-General  of  South  Aus- 
tralia, has  been  lecturing  at  Adelaide  upon  the  great  Austra- 
lian overland  telegraph.  Mr.  Todd  stated  that  during  the 
first  six  months  of  this  year  the  overland  line  had  yielded  a 
revenue  of  £54,000. 

Since  the  opening  of  the  Chesapeake  and  Ohio 
Railway,  the  development  of  the  coal  and  iron  resources  of 
Virginia  is  making  rapid  progress;  seventeen  coal  mines 
and  seven  iron  mines  are  now  in  operation  along  the  line, 
and  twelve  blast  furnaces  will  shortly  be  in  operation. 

The  United  States  Signal  Service  has  recently 
constructed  a telegraph  line  to  the  summit  of  Pike’s  Peak, 
in  Colorado,  which  is  said  to  be  the  highest  point  reached  by 
any  line  in  the  United  States,  or  perhaps  in  the  world.  'The 
height  is  said  to  exceed  11,000  feet.  Regular  reports  ns  to 
the  weather  are  to  be  sent  to  Washington  three  times  daily. 
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THE  VALUE  OF  LEEDS  SEWAGE. 

The  following  report  by  the  Snb-Oommittee  on 
Utilisation  of  Sewage  upon  Manures  at  the  Knostrop 
Sewage  Works,  has  been  laid  before  the  Streets  and 
Sewage  Committee : — 

“ In  order  to  test  the  relative  value  of  the  native 
guano  produced  by  the  ABC  process,  at  the  Knostrop 
Sewage  Works,  the  committee  have  had  six  plots  of 
grass  land,  each  half  an  acre,  treated  with  various  dress- 
ings. On  each  plot  they  put  30s.  worth  of  each  sort  of 
manure,  but  the  carriage,  labour  of  spreading,  and  subse- 
quent dressings,  caused  a difference  in  the  cost  of  the 
several  plots ; and,  in  that  treated  with  street  sweepings, 
the  quantity  laid  on  was  so  much  in  excess  of  what  was 
proper  that  the  result  is  of  little  use  for  comparison,  and 
it  is  probable  that  next  year,  with  no  further  dressing, 
this  crop  may  be  very  good,  and  the  benefit  then  ap- 
parent. 

“ From  the  first  the  Peruvian  guano  appeared  to  take 
the  lead,  the  grass  being  higher  than  the  rest,  including 
that  on  the  plot  dressed  with  native  guano,  but  when 
cut  the  weight  of  hay  was  not  heavier,  having  much 
more  of  the  long  strong  stalks,  whilst  the  native  guano 
had  more  herbage  and  fine  grass  near  the  roots. 

“ The  grass  was  all  cut  at  the  same  time  and  made  into 
hay,  the  finest  quality  of  all,  as  decided  by  a competent 


judge,  being  that  grown  on  the  plot  manured  by  the 
native  guano.  He  says  : — ‘ During  my  examination  (of 
the  hay)  I pointed  out  one  part  of  the  stack  which  I con- 
sidered the  finest  quality  of  hay,  and  Mr.  Craven  at  once 
said,  “ That  is  the  hay  grown  on  the  plot  of  land  manured 
by  the  native  guano.”  ’ 

“ No  additional  value  is  put  on  the  hay  on  this  ac- 
count. The  opinion  of  the  same  judge  upon  the  after- 
grass is  annexed  to  the  report  on  each  plot.  The  ap- 
pended statement.  Table  I.,  shows  the  cost  of  the  various 
dressings  in  detail. 

“ The  weight  of  hay  produced,  the  value  of  the  crop, 
and  the  quality  of  the  after-grass  on  each  plot  were  as 
shown  below  in  Table  II. 

“ The  native  guano  was  calculated  at  the  rate  of 
£3  10s.  per  ton,  and  it  will  thus  be  seen  that  the  result 
is  slightly  superior  to  that  obtained  by  the  same  value 
(30s.  worth)  of  Peruvian  guano  at  £15  per  ton,  and, 
whilst  it  is  admitted  that  the  Peruvian  is  exhausted  the 
first  year,  it  is  claimed  for  the  native  guano  that  the 
effect  will  be  seen  for  one  year  or  more  afterwards. 

“ The  committee  propose  to  test  this  by  allowing  the 
several  plots  to  remain  exactly  as  they  now  are,  without 
any  fresh  dressing,  and  see  the  result  next  year.  The 
committee  were  surprised  to  find  that  the  native  manure, 
which  is  composed  of  a mixture  of  native  guano  and 
night  soil,  valued  at  £4  per  ton,  produced  2 cwt.  2 qr.  101b. 
less  hay  than  the  native  guano,  which  has  no  mixture 
of  night  soil. 


30s.  of  each  sort  of  manure. 


1.  Street  sweepings. 
*2.  Stable  manure . . . . 
3,  Peruvian  guano  . 
+4.  Native  manure  . 
6.  Native  guano  .... 
G.  Sewage  mud 


Table  I. 


Quantity  used. 

Price 

mauiire 

ton. 

of 

per 

Cost  of 
manure. 

Cost  of 
cartage 
and 
labour. 

Cost  of  brush, 
harrow,  and 
extra 
treatment. 

Area  of 
land. 

Total  cost  of 
each 
dressing. 

T. 

c. 

Q. 

L. 

£ s. 

a. 

£ s. 

a. 

£ s.  a. 

s.  d. 

£ s.  d. 

17 

11 

0 

0 

0 1 

81 

1 10 

0 

2 12  0 

1 6 

Half-icre. 

4 3 6 

7 

10 

0 

0 

0 4 

0 

1 10 

0 

0 16  6 

1 6 

Do. 

2 8 0 

0 

2 

0 

0 

15  0 

0 

1 10 

0 

0 2 10 

Do. 

1 12  10 

0 

7 

2 

0 

4 0 

0 

1 10 

0 

0 1 10 

Do. 

1 11  10 

0 

8 

2 

7 

3 10 

0 

1 10 

0 

0 1 10 

Do, 

1 11  10 

1 

0 

0 

0 

1 10 

0 

1 10 

0 

0 7 4 

1 6 

Do. 

1 18  10 

* This  manure  was  purchased  at  Knostrop,  and  the  cartage  was  not  expensive. 
t There  was  more  carting  and  trespassing  on  this  plot  than  any  other. 


Table  II. 


Manured  with  30s.  worth. 

Cost  with 
labour 
&c. 

Weight  of 
hay 

produced. 

Hay 

per 

cwt. 

Value  of 
the  crop. 

Value  above 
manure. 

Less  than 
value  of 
manure. 

After-grass. 

1.  Street  sweepings  

2.  Stable  manure  

3.  Peruvian  guano 

4.  Native  manure 

5.  Native  guano 

6.  Sewage  mud  

£ s.  a. 
4 3 6 
2 8 0 
1 12  10 
1 11  10 
1 11  10 
1 18  10 

cwt.  qr.  lb. 

13  1 23 
15  1 4 

14  0 8 

11  2 9 
14  0 19 

12  0 0 

s.  d. 
4 0 
4 0 
4 0 
4 0 
4 0 
4 0 

£ s.  d. 

2 13  10 

3 12 
2 16  7 
2 6 4 
2 16  7j 
2 8 0 

£ s.  a. 

0 13'  2 
13  9 

0 14  6 

1 4 9i 
0 9 2 

£ s.  d. 
1 9 8 

Best  crop  of  after-grass. 

Second  best  crop  of  after-grass. 
Nearly  equal  to  second. 

Light  crop,  but  fine  quality. 

Still  lighter  crop,  but  finer  quality. 
Lightest  crop,  and  poorest  quality. 

Total 

13  6 10 

80  2 17 

16  2 6-i 

4 5 4^ 

Deduct  loss  on  No.  1 

... 

19  8 
£2  15 

Two  methods  by  tvhich  telegraphic  despatches 
may  be  received  and  sent  in  a railway  train  in  motion  are 
reported  from  America. 

The  Italian  minister  of  Public  Works  has  issued 
a circular,  urging  the  prefects  to  give  an  impetus  to  the 
creation  of  necessary  commercial  roads. 

The  value  of  the  timber  exported  from  Sweden 
in  1871  was  £3.204,560,  of  which  £1,696,493,  or  about  53  per 
cent.,  went  to  England.  The  kinds  most  in  demand  are 
spars,  pit  props,  lathwood,  sleepers,  and  split  wood.  After 
Great  Britain,  Denmark,  Prussia,  and  France  receive  the 
largest  amount. 


According  to  the  Times  of  India  some  speci- 
mens of  Zanzibar  coal,  sent  by  the  political  agent  to  the 
Government  of  Bombay,  have  been  favourably  reported  upon. 

The  South  of  Scotland  Compressed  Peat  Fuel 
Company  have  commenced  the  regular  manufacture  of  peat 
on  Kirkconnell  moss.  In  a short  time  it  is  expected  that 
abundance  of  the  new  fuel  will  be  in  the  market. 

Asphalte  pavement  is  to  he  tried  in  Brighton. 
A large  number  of  Seyssel  blocks  are  stored  near  the 
Aquarium,  and  the  Work.s  Committee  have  endorsed  a 
recommendation  from  the  Surveyor  that  an  asphalte  pave- 
ment should  be  laid  on  the  south  side  of  Junction-road. 
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THE  FOOD  OF  THE  FRENCH  WORKING 
CLASSES. 

Dr.  Bertillon  recently  read  a paper  on  this  subject  be- 
fore the  Paris  Academy  of  Medicine,  wbicb  has  attracted 
considerable  attention.  The  doctor  has  collected  a large 
amount  of  facts,  and  arranged  them  in  an  effective 
manner. 

One  of  the  most  striking  instances  of  the  value  of 
animal  food  was  derived  from  the  department  of  the 
Tarn,  where  there  was  an  industrial  establishment  em- 
ploying 630  men,  who  lived  principally  on  vegetable 
food.  M.  Talahot,  who  was  the  director  of  the  estab- 
lishment, about  the  year  1835  found  that  the  sick  fund, 
established  to  give  the  men  during  illness  half  the 
amount  of  their  ordinary  wages,  was  constantly  in  debt : 
he  took  measures  for  the  introduction  of  butchers’  meat 
into  the  food  of  the  men,  and  the  effect  was  so  great  that 
the  average  loss  of  time  per  man  on  account  of  illness  or 
fatigue  was  reduced  from  fifteen  to  three  days  per  annum. 
The  animal  food  had  saved  twelve  days’  work  a year  per 
man. 

The  absence  of  meat  in  alimentation,  said  Dr.  Bertillon, 
as  Haller  had  before  noticed,  has  moreover  an  injurious 
effect  on  the  superior  faculties  of  man,  as  well  as  his  phy- 
sical powers. 

Dr.  Bertillon  stated  that  the  theoretical  ration  of  1,000 
grammes  of  bread  and  286  grammes  of  meat,  was  almost 
identical  with  the  ration  of  the  French  soldier,  which 
had  been  arrived  at  by  mere  observation,  namely,  760 
grammes  of  household  bread,  316  grammes  of  white 
bread  for  the  soup,  285  grammes  of  meat,  and  200 
grammes  of  carrots  and  other  vegetables. 

The  case  is,  however,  far  different  with  the  general 
population  of  France.  M.  Le  Play  has  shown  that  the 
vine-dressers  of  Armagnac  eat  four  meals  a day,  and 
meat  with  two  of  them ; hut  that  the  case  is  very  different 
elsewhere.  The  vine-dressers  of  Morvan,  for  example, 
eat  meat  only  about  once  a year,  the  peasants  of  IMaine 
twice,  the  miners  of  the  mountains  of  Auvergne  six 
times,  and  the  weavers  of  the  Sarthe  on  fete  days  only. 
The  people  of  Brittany  are  the  worst  off  of  all.  M.  Le 
Play  affirms  that  the  greater  part  of  them  never  taste 
meat  at  all,  and  only  a few  of  them  five  or  six  times  a 
year,  at  the  great  religious /etrs  of  the  Pardons.  Finally, 
says  M.  Le  Play,  the  great  mass  of  French  workmen — ■ 
the  agricultural  labourers — scarcely  consume  any  meat. 

The  following  table  is  given  by  Dr.  Bertillon  to  show 
the  relative  consumption  of  animal  food  as  compared 
with  vegetable,  the  latter  being  taken  at  100  : — 

Per  cent. 


English  workman 37'7 

French  sailor 31'7 

Agricultural  labourer  in  the  Vaud 15'6 

,,  „ North  of  France  7 '7 

,,  ,,  Correze  4.5 

,,  „ Vaucluse 3'3 

Lombardy  workman 2 ■ 0 

Irish  ,,  I'O 


Nor  does  the  French  peasant  obtain  the  basis  of  his  food 
from  the  most  nutritive  and  precious  of  the  cereals — 
wheat ; entire  departments  depend  principally  on  buck- 
wheat {sarrasin),  maize,  millet,  chestnuts,  &c. 

It  is  in  the  last  named  disinherited  districts,  says 
M.  Bertillon,  that  the  mortality  is  the  greatest,  though, 
instead  of  their  being  insalubrious,  it  is  in  Brittany,  the 
Alps,  and  the  Limousin,  where  we  go  to  breathe  the 
purest  air,  though  these  countries  have  no  other  condi- 
tion in  common  but  poverty  and  insufficient  nourishment. 

The  privileged  regions,  on  the  contrary,  are  those  in 
which  the  population-  is  well  fed,  the  Aube,  Burgundy, 
the  Gironde,  the  Eure,  &c.  In  the  great  towns  the  mor- 
tality is  increased  by  excess,  late  hours,  and  unwhole- 
some drinks  ; but  it  is  very  sad  to  say  that  M.  Bertillon 
shows  that  all  these  causes  are  surpassed  in  effect  by  the 
misery  which  weighs  on  the  peasants  in  healthy  districts 


with  soft  climates.  The  following  table  shows  the  mor- 
tality per  thousand  of  the  population  in  the  departments 
of  Finistere,  the  Seine,  and  the  Aube,  where  neither  the 
misery  of  Britanny  nor  the  anti-hygienic  conditions  of 
Paris  exist : — 


Ages. 

Finistere. 

Seine. 

Aube. 

From  5 

to 

10  years  .... 

11-70 

11-20 

o‘7 

11 

to 

15  „ 

8-76 

9-97 

5-01 

16 

to 

20  „ 

8-55 

9-24 

5-15 

21 

to 

30  „ 

13-55 

12-00 

6-62 

31 

to 

40  „ .... 

13-40 

12-23 

6-76 

41 

to 

50  „ .. .. 

17-25 

16-35 

8-44 

51 

to 

60  „ 

28-75 

26-62 

14-40 

60 

and  above  .... 

79- 

76-10 

60-70 

“In  our  climate,”  says  M.  Bertillon,  “man  requires 
good  food  to  enable  him  to  resist  the  effects  of  labour ; and, 
although  famine  is  unknown  in  France,  the  chestnuts  of 
Limousin,  the  cruchade  of  the  Laudes,  the  hourriol  and 
the  tourtou  of  Auvergne,  produce  the  same  results, 
when  they  form  the  only  food  in  the  human  constitution, 
as  the  imtatoes  of  the  half-famished  Irish.” 

A cry  of  alarm  has  been  heard  that  France  is  becom- 
ing depopulated  ; more  infants  die  than  formerly,  and 
the  number  of  deaths  of  adults  in  the  full  force  and 
vigour  of  their  life  is  greater  in  France  than  elsewhere. 

Two  elements  concur  in  rendering  a nation  great  and 
respected — intelligence  and  numbers.  It  is  useless  to 
answer  interested  and  calumnious  criticism  on  the  first 
head  , but  when  the  facts  under  the  second  are  revealed, 
when  the  causes  are  clearlj'  pointed  out,  it  is  the  duty  of 
administrators,  under  a beneficent  government,  to  fight 
against  them  and  to  warn  the  population  against  the 
evils  which  are  slowly  decimating  it. 

M.  Bertillon’s  memoir  contains  forty  charts,  and  on 
account  of  the  cost  of  publication  a subscription  list  is 
open  for  the  purpose,  but  it  is  hoped  that  the  Academy 
of  Medicine,  with  the  aid  of  the  Government,  will  enable 
the  author  to  place  the  important  results  of  his  labours 
before  the  world. 


PARIS  NATIONAL  SCHOOL  OF  DRAWING 
AND  MATHEMATICS. 

The  new  establishment,  which  is  intended  for  the  in- 
struction of  all  those  whose  occupations  include  the  ap- 
plication of  the  fine  arts  to  industry,  is  situated  in  the 
school  quarter — No.  5,  Rue  de  I’Ecole  de  Medicine — 
and  has  just  issued  its  programme  for  the  current  ses- 
sion. 

It  is  divided  into  day  and  evening  schools,  and  the 
whole  are  gratuitous  ; the  morning  classes  meet  twice, 
and  the  evening  classes  once,  a day,  and  the  duration  of 
each  is  generally  from  two  to  three  hours. 

In  the  morning  classes  the  work  includes  drawing 
from  the  living  model,  or  from  the  antique,  and  from  the 
round,  the  study  of  the  figure,  of  animals,  flowers  and 
ornament,  every  day  ; professional  studies  of  furniture, 
vases,  bronzes,  tapestry,  paper  hangings,  decorative 
panels,  &c.,  copies  and  compositions,  arithmetic, 
algebra,  fractions,  logarithms,  equations  of  the  first  and 
second  degree,  rectilinear  geometry  and  trigonometry 
twice  a week;  geometric  drawing  twice  a week;  per- 
spective and  its  applications  twice  a week ; sculpture, 
including  the  figure,  living  animals  and  plants,  composi- 
tion of  ornaments,  and  lastly,  engraving  on  wood  during 
eight  hour’s  each  day. 

In  the  evening  schools  the  course  of  study  is  nearly 
the  same,  but  the  professional  studies  mentioned  above 
are  replaced  by  the  history  and  composition  of  ornament, 
illustrated  practically  by  a professor ; and  there  is  a special 
class  for  architecture  and  construction,  including  descrip- 
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five  geometry,  shadows,  perspective,  stone  cutting,  statics, 
strength  and  stress  of  material,  and,  lastly,  architectural 
composition  and  perspective  as  applied  to  sculpture. 

The  professors  appointed  to  direct  the  school  include 
MM.  Faure,  Gahasson,  Etex,  Hedin,  Eebout,  Eouillard, 
Aime  Millet,  Pannemaker,  Euprich-Eobert,  Train,  and 
other  names  well  known  in  the  art  world  of  Paris. 

Such  is  one  of  the  means  hy  w'hich  our  neighbours,  in 
the  midst  of  all  their  difficulties,  are  doing  all  in  their 
power  to  instil  into  the  minds  of  the  working  classes,  and 
of  youth,  the  principles  of  art  and  science  and  the  ele- 
ments of  taste  ; the  lesson  is  an  important  one  to  all  who 
have  a due  feeling  of  the  value  of  art. 


THE  CHEQUE  BANK. 

As  an  entirely  new  financial  and  commercial  experi- 
ment, the  establishment  of  the  Check  Bank  deserves  some 
notice.  Whether  the  plan  is  or  is  not  successful,  it  is 
certainly  quite  new,  and  its  progress  will  be  watched 
with  considerable  curiosity. 

Up  to  the  present  time  no  attempt  has  been  made  to 
extend  to  the  less  wealthy  classes  the  advantages  of  the 
hanking  system  that  has  grown  up  for  the  benefit  of  the 
comparatively  rich.  It  has  always  been  considered  that 
it  would  never  answer  a banker’s  purpose  to  keep  an 
account  for  any  one  who  was  not  prepared  to  deposit 
and  leave  a considerable  sum  in  his  hands.  By  the  use 
of  this  money  the  hanker  recompenses  himself  for  the 
trouble  he  takes  in  keeping  his  customer’s  accounts. 
The  natural  consequence  of  this  has  been  that  the  con- 
veniences and  advantages  of  making  payments  by  cheque 
have  been  denied  to  the  very  large  class  of  people  who 
cannot  afford  to  keep  a considerable  sum  of  money  hy 
them.  How  great  a convenience  is  thus  lost,  it  is  hardly 
needful  to  say  ; the  ease  and  the  safety  with  which  money 
can  be  transmitted  hy  cheque  are  alone  sufficient  reasons 
to  make  everybody  who  can  afford  it  keep  a hanking 
account.  In  some  countries  of  Europe,  Italy  for 
example,  a system  of  small  banking  accounts  has  arisen, 
and  there  are  banks  where  an  account  can  be  opened 
with  100  francs.  Business  on  such  a small  scale 
would  probably  never  answer  in  London,  and  for  this 
reason  an  attempt  is  now  made  to  start  a new  system 
of  a simpler  character  than  that  employed  for  large 
transactions. 

The  Cheque  Bank  proposes  to  open  an  account  with  any 
person  for  any  amount,  giving  in  return  for  the  cash 
paid  in,  cheques  up  to  that  amount.  These  cheques  have 
stamped  on  them  the  full  amount  for  which  they  can  he 
drawn,  and  they  vary  in  value  from  £1  upwards.  But 
though  the  cheque  cannot  be  filled  up  for  more  than  a 
certain  sum,  it  can  be  drawn  for  any  smaller  amount, 
the  balance  being  put  to  the  credit  of  the  drawer.  The 
result  of  this  is,  that  for  every  cheque  issued  the 
necessary  amount  to  pay  it  lies  in  the  bank,  and  it  thus 
carries  with  it  a guarantee  of  its  own  genuineness.  Each 
cheque  is  therefore  like  a bank-note,  except  that  it  can 
he  drawn  for  any  sum  below  its  maximum.  A possible 
drawback  may  be  that  the  cheque,  like  a note,  possesses 
an  intrinsic  value,  and  that  its  owner,  if  he  lost  it,  even 
when  blank,  would  lose  the  money,  or  at  all  events  have 
some  considerable  difficulty  in  obtaining  it.  Also,  any 
rogue  into  whose  hands  such  cheques  might  fall,  would 
only  have  to  fill  them  up  in  his  own  or  anj^  other  name, 
and,  so  far  as  appears  at  present,  there  would  be  nothing 
to  prevent  his  getting  the  money  for  them  at  any 
hank  in  connection  with  the  Cheque  Bank  ; eventually, 
of  course,  the  fraud  would  ho  detected,  but  as  the 
guarantee  lies  in  the  cheque,  and  not  in  the  name 
of  the  drawer,  it  would  be  accepted  without  sus- 
picion by  strangers,  in  a way  that  cheques,  as  now  em- 
ployed, are  not.  Such  drawbacks,  however,  may  not  in 
practice  prove  of  any  importance,  and  if  the  system 
becomes  widely  known  and  popular,  it  may  prove  useful 


hy  offering  a new  method  of  circulation,  and  by 
collecting  and  rendering  available  for  trade  purposes 
a large  aggregate  mass  of  small  sums  now  kept  out  of 
general  circulation  as  a reserve  for  small  payments. 

With  regard  to  the  management  of  the  moneys  en- 
trusted to  it,  the  necessity  for  being  prepared  to  pay 
any  amount  of  calls  upon  it  precludes  the  bank  from 
investing  them.  It,  therefore,  deposits  them  in  other 
hanks,  so  that  they  are  at  once  available.  Under 
no  other  system  could  the  safety  of  the  project  be 
ensured,  but  by  thus  distributing  and  dividing  its  de- 
posits it  proposes  absolute  security  to  its  customers. 


CORRESPONDENCE. 

o 

PEESEEVED  FEUITS,  &c. 

Sir, — Some  thirty  years  ago  the  Society  of  Arts  re- 
ceived from  Australia  samples  of  wine,  and  also  of  dried 
figs,  peaches,  &c.,  the  product  of  those  colonies ; but, 
though  much  has  since  been  done  to  extend  the  culture 
of  the  vine  and  improve  and  extend  the  manufacture  of 
wine,  but  little  result  has  yet  appeared  in  our  markets  ; 
while  the  preservation  of  fruit  and  its  shipment  to  this 
country  has  been  almost  entirely  disregarded.  At  the 
present  time,  however,  I am  informed  that  samples  of 
Australian  quince,  peach,  and  apricot  jams  are  obtain- 
able. This  has  recalled  to  my  mind  an  old  premium, 
which  was  long  since  published  in  the  Society’s  list,  and 
pointed  to  the  fact  that  in  the  tropics,  as  well  as  in 
Australia  and  other  British  colonies  and  possessions,  the 
fruits  there  produced  in  such  abundance,  and  thrown 
awajq  might  be  utilised  and  placed  in  our  markets  at 
highly  remunerative  prices,  if  some  enterprising  cap- 
italists could  be  found  who  would  direct  their  attention 
to  the  proper  preparation  and  preservation  of  them.  I 
am  quite  aware  that  guava  and  such  like  jellies  and  pre- 
serves are  at  present  made  and  sold,  but  the  trade  is 
limited,  and  more  of  a fancy  than  a general  trade.  Much 
of  the  preserve  is  poor  in  fiavour  and  bad  in  colour, 
owing  to  the  imperfect  methods  used  in  their  preparation, 
the  old  method  of  boiling  and  mashing  the  fruit  in  sugar 
over  a hot  stove  in  open  pans  being  commonly  used. 
As  a result,  the  sugar  settles  and  burns  at  the  bottom 
of  the  pan,  the  fruit  is  discoloured,  is  not  unfrequently 
over- sweetened,  and  at  the  same  time  the  high  tempera- 
ture of  the  boiling  syrup  drives  off  the  light  essential 
oils  which  should  be  retained,  and  are,  in  reality,  the  fruit 
essences  which  it  is  desired  to  preserve.  In  the  hope  of 
preventing  waste,  and  improving  and  extending  the  pro- 
duction of  preserved  fruits,  I venture  to  suggest  that  the 
water  bath  or  a steam  jacket  should  be  used  in  the  pre- 
paration of  jellies  and  preserves  where  fruits  of  delicate 
flavour  are  dealt  with  ; that  the  fruit  should  not  be  mashed 
up,  as  is  at  present  the  case,  thereby  affording  the  greatest 
possible  facility  for  getting  rid  of  the  essential  oils ; that 
the  juices  of  the  fruit  mixed  with  the  sugar  should  be 
cooked  separately,  and  to  a greater  extent  than  the  fruit 
itself ; and  in  other  oases  the  use  of  the  vacuum  pan 
might  he  resorted  to  with  advantage. 

We  know  that  so  delicate  an  article  as  milk  is  deprived 
of  its  water,  and  preserved  in  combination  with  sugar 
to  an  enormous  extent,  and  no  trace  of  injury  to  its 
flavour  results.  Why,  then,  should  so  large  a propor- 
tion of  the  flavour  of  fruit  be  lost  in  the  process  of 
preserving  it  ? I am  glad  to  see  that,  within  the  last  two 
or  three  years,  considerable  quantities  of  fruits  have  been 
placed  on  our  markets,  preserved  in  tin  cans  by  the  cook- 
ing process  now  so  largely  employed  in  the  preservation 
of  meat,  but  many  of  them  are  weak  in  flavour  and 
watery  in  character,  though  some  recently  introduced 
are  a groat  advance  on  the  first  samples  received. 
Cannot  those  who  preserve  fruit  gather  an  idea  or  two 
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of  practical  value  from  those  who  deal  with  the  pre- 
servation of  vegetables  ? Is  it  impossible  to  dry  some 
of  the  fruits  by  means  of  currents  of  hot  air,  or,  better 
still,  cannot  the  process  of  drying  by  means  of  dry  cold 
air,  introduced  and  described  to  the  Society  by  Mr. 
Buchanan,  a year  or  two  since,  be  applied  in  the  prepa- 
ration and  preservation  of  fruits  for  the  English  market; 
and  is  it  impossible  to  create  an  entirely  new  trade,  such 
as  a fancy  biscuit  trade,  by  combining  the  preserved 
fruits  with  other  products,  viz.,  sugar,  flour,  eggs,  &c., 
and  import  them  in  tins  to  this  country  ? — I am,  &c., 

H.  G.  H. 


RAILWAY  SIGNALS. 

Sir, — The  terrible  frequency  of  railway  accidents 
has  induced  me  to  offer  through  the  medium  of  your 
journal  the  following  suggestions : — 

That  the  signalling  should  be  electrical  and  automatic. 
That  instead  of  the  driver  having  to  notice  signals  at  a 
long  distance  from  him,  through  rain,  fog,  and  other 
atmospherical  conditions,  entirely  adverse  to  careful 
observation,  an  index  hand  and  plate  should  be 
attached  convenient  for  observation  on  the  engine  itself, 
labelled  with  the  notices  most  required,  such  as  stop, 
danger,  &c.,  &c.  That  within  a certain  distance  of  all 
stations,  any  two  engines  on  that  portion  of  the  line 
should  complete  an  electrical  circuit,  causing  a bell  to 
ring  on  each  engine,  thus  signalling  their  proximity  to 
each  other.  The  electrical  communication  to  be  made 
from  the  stations  by  means  of  wires  laid  parallel  with 
the  metals,  and  connected  with  sets  of  studs  that  a pro- 
jecting rod  from  the  engine  would  touch  in  passing,  and 
that  could  be  raised  or  lowered  at  the  option  of  the 
signaller  by  means  of  levers  or  otherwise.  This  is,  of 
course,  a rough  outline  of  a plan,  but  one  I believe  that 
could  be  easilj'  worked  out,  and  would  be  the  means 
of  saving  much  valuable  life  and  property. 

I am,  &c., 

Edward  Dunmore. 

Bodowain,  Llandudno,  NorUi  'Wales,  Oct.  6, 1873. 


SMOKY  CHIMNEYS. 

Sir, — In  the  month  of  December,  some  years  ago, 
several  rooms  in  my  residence,  Llwynoffa,  near  Mold, 
were  rendered  useless  by  a violent  pouring  out  of  smoke. 
I was  just  leaving  to  visit  friends  in  the  neighbourhood 
of  Denbigh,  for  the  purpose  of  attending  a ball  in  that 
town  ; during  the  night  the  ball-room  itself  was  visited 
by  puffs  of  smoke.  This  circumstance  naturally  re- 
minded me  of  the  state  of  my  own  house,  and  the  very 
slender  prospect  of  a merry  Christmas  on  our  return. 

The  following  morning,  in  company  with  some  of  mj^ 
young  friends,  in  the  garden  of  my  hostess,  I caught 
sight  of  the  parapet  of  a bridge  over  a road,  which  my 
imagination  converted  into  a chiuiney,  for  the  purposes 
of  experiment.  I mentally  constructed  a casing  round 
it,  open  at  the  top.  I considered  that  an  opening  in  the 
lower  part  of  one  side  would  receive  the  wind  from  six- 
teen points  of  the  compass,  and  that  a similar  opening 
on  the  opposite  side  would  take  it  in  from  the  remaining 
points,  so  that  a current  of  air  would  rise  on  the  wind- 
ward side  of  the  chimney,  and  so  carry  off  the  smoke. 

On  returning  to  Mold  I procured  an  ordinary  round 
chimney-top,  and  had  it  cased  with  zinc,  according  to 
my  theory.  It  stands  from  16  to  18  inches  high,  and 
the  casing  of  zinc  is  about  IJ  to  2 inches  from  the 
earthenware.  There  is  a square  hole  in  the  zinc,  about 
three  inches  in  diameter,  on  each  side,  communicating 
with  the  outside  hollow  tubes  or  chambers. 

It  was  placed  on  my  chimney  the  follo'wing  day,  and 
has  never  been  removed  since.  It  entirely  answers  its 
purpose,  as  we  have  not  had  a particle  of  smoke  from 
that  day  to  this.  These  tops  are  now  made  entirely  in  fire- 
clay both  in  Ruabon  and  Buckley,  and  can  be  delivered 


>n  London  at  six  shillings  each,  the  weight  being  ninety 
pounds. 

The  great  success  in  Chester  has  been  at  a chimney  at 
the  Ragged  Industrial  School,  Broughton,  as  the  head  of 
a college  in  Cheshire  had  attempted  to  cure  it  and 
entirely  failed.  My  steward  tells  me  that  he  has  sold 
120  of  them,  and  I have  placed  from  40  to  50  on  my 
own  property. — I am,  &c., 

C.  Butler  Clough. 

Chester,  llth  October,  1873. 


GENERAL  NOTES. 


Colonial  Manufactures. — The  New  Zealand  Govern- 
ment have  offered  the  following  bonuses  to  stimulate  colonial 
manufactures: — £5,000  for  the  production  of  1,000  tons  of 
pig-iron  of  marketable  quality.  No  bonus  will  be  given  for 
less  than  100  tons.  £2,000  for  the  production  of  250  tons 
of  sugar,  manufactured  in  the  colony  from  the  beetroot. 

A Natural  Sand-blast. — A curious  instance  of  the 
attrition  of  glass  by  sand  is  noticed  by  a correspondent  of  the 
Builder,  writing  from  a village ’on  the  coast  of  Northumber- 
land. In  a house  near  the  shore  it  was  noticed  that  in  some 
of  the  windows  many  of  the  panes  of  glass  were  completely 
obseux-ed,  or  “ground,”  by  the  action  of  the  wind  and 
sand  blown  against  them.  The  obscuration  was  so  com- 
plete that  the  effect  of  “ ground  glass”  was  produced.  The 
panes  presented  various  degrees  of  obscuration,  according  to 
the  period  since  which  they  bad  been  inserted,  some  being 
new  and  clear,  others  partially  “ ground,”  and  others  totally 
so,  by  the  action  of  the  wind  and  sand. 

Camphor  Wood. — This  wood  promises  to  become,  at 
no  distant  day,  a very  valuable  and  important  article  of  com- 
merce. It  grows  freely  in  tropical  countries,  without  culti- 
vation, and  especially  thrives  near  the  sea-coast,  where  it 
may  be  easily  obtained  for  shipment.  It  attains  large  pro- 
portions, being  sometimes  found  fifteen  feet  and  upwards  in 
diametei-,  and  of  proportionate  height.  It  is  very  valuable 
for  carpenter’s  work,  being  light,  durable,  and  not  liable  to 
injury  from  insects.  Its  ai-omatic,  agreeable  perfume  is  also 
well  known.  The  wood  is  sti'ong  and  very  durable,  and  is 
especially  applicable  for  ship-building,  and  may  be  applied 
to  all  purposes  for  which  teak  wood  is  used.  Camphor 
wood  piles  have  been  known  to  remain  in  a good  state  of 
preservation  over  a hundred  years. 

Commerce  of  Algeria. — The  E rench  Minister  of  Com- 
mei-ce  has  just  completed  an  account  of  the  commex’ce  of 
Algeria  fur  the  years  1867  to  1872,  both  inclusive.  It 
appeal's  that  the  imports  amount  to  196,000,000  francs, 
and  the  exports  to  112,000,000  fi-anes  only;  the  number 
of  vessels  employed  in  the  trade  amounts  to  4,000,  with  a total 
of  800,000  tons;  of  these  vessels  and  tonnage,  1,611  ships 
and  579,000  tons  are  under  the  French  flag.  The  principal 
imports  into  Algeria  are  sugar,  wines  and  spirits,  coffee,  olive 
oil,  woven  fabrics,  and  small  wares;  the  principal  items  of 
export  are  raw  hides,  wool,  tobacco,  canes,  rushes,  cereals, 
and  vegetable  hair.  With  millions  of  acres  of  forest  land  the 
export  of  timber  from  Algeria  is  so  small  as  not  to  be  enu- 
merated. 

Fibre  of  the  Ixtle  Plant. — A writer  in  an  American 
paper  draws  attention  to  a valuable  vegetable  product,  the 
Ixtle  fibre  {BromcUa  sylvestris)  which  grows  abundantly  on 
the  southern  shores  of  the  Gulf  of  Mexico,  and  is  remarkable 
for  its  lustre,  strength,  and  flexibility,  without  kinking. 
Within  the  thin  envelope  which  forms  the  leaf,  there  is  a 
perfect  skein  of  thread  of  exti'aordinary  tenacity',  length, 
and  fineness.  The  outer  covering  or  cuticle  can  be  easily  re- 
moved by  a chemical  process,  and  the  whole  fibre  made 
available  without  further  expense.  The  idea  of  the  wi  iter  is 
to  u.se  all  the  refuse  leaves  not  employed  for  ropis  or  textile 
fabrics,  for  papei',  cured  and  baled  like  hay.  The  Ixtle 
fibi'C,  according  to  the  writer,  I'equires  but  little  cultivation, 
and  the  leaves  canbediied  fora  few  days  in  the  sun.  It  is 
open  to  question  whether  a fine  quality  of  paper  for  banking 
cannot  be  made  from  the  fibi'C.  The  plant,  it  is  said,  can  be 
brought  to  New  TTork  for  le.'S  than  fifty  dollars  per  ton. 
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Tin  in  New  South  Wales. — An  alluvial  tin  lode  near 
Jillamatong  Lake,  in  the  parishes  of  Abington  and  Blake- 
field,  in  the  Cooma  district,  New  South  Wales,  is  about  to 
be  worked  by  a Sydney  proprietary  on  behalf  of  tue  dis- 
coverers. The  alluvial  tin  in  this  neighbourhood  is  said  to 
be  an  extremely  rich  deposit,  and  it  is  no  doubt  geologically 
connected  with  rich  openings  made  at  Mowenbah. 

Eailways  in  Peru. — Pern  now  possesses  a railway 
across  the  Andes,  which  is  represented  to  be  the  greatest 
modern  triumph  of  engineering  skill.  Passing  from  the  sea 
coast  directly  over  the  mountains  into  the  interior,  it  ascends 
by  a long  series  of  remarkably  easy  grades  and  beautiful 
curves  to  the  highest  point  ever  reached  by  a locomotive,  and 
through  some  of  the  finest  scenery  of  the  South  American 
mountain  regions. 

Telegraphic  Clocks. — In  Pittsburg,  Pennsylvania,  an 
electric  clock  has  been  established  to  move  the  hands  of 
seventy  diflerent  clocks,  scattered  all  over  the  city.  The 
motive  clock  is  powerful,  and  has  a pendulum  composed  of 
hollow  coils  of  copper  wire.  These  swing  to  and  fro  over  the 
poles  of  horseshoe  magnets,  and  every  time  they  pass  from 
one  pole  to  the  opposite  a current  of  electricity  is  called  up 
inductively  in  the  coils,  fiows  up  the  wire,  and  thence  to  the 
seventy  dials,  giving  a current  of  an  opposite  nature  at  each 
swing.  Behind  each  dial  is  an  astatic,  permanent  magnet, 
suspended  on  a pivot,  and  surrounded  by  a coil  of  wire,  and 
it  rotates  under  the  electric  influence  from  the  wires.  A 
small  weight  may  be  used  to  each  dial  if  the  hands  are  heavy, 
and  the  pivoted  magnet  may  merely  regulate  the  time.  Of 
course  every  clock  will  be  exactly  alike,  and  will  run  with 
very  little  attention.  To  prevent  the  pendulum  of  the  motive 
clock  from  moving  too  fast  by  the  increase  in  the  length  of 
vibration  of  the  pendulum,  a magnetic  bridling  apparatus  is 
attached. 

A New  Use  for  Ice. — Coaxing  iron  tubes  to  accommo- 
date themselves  to  ciroumst.auces  is  something  new  in 
engineering.  The  St.  Louis  Republican  describes  the  mode 
of  operation.  The  weight  of  the  St.  Louis-bridge  is  at  pre- 
sent supported  by  cables,  and  while  this  is  the  case  the  ex- 
pansion and  contraction  of  the  tubes  by  heat  are  of  no  con- 
sequence. It  will  be  different  when  the  last  tubes  have  to  be 
fitted.  From  the  slackening  of  the  cables  the  arch  at  the 
centre  will  “ settle”  about  three  inches.  Provision  has  been 
made  for  this  by  increased  length  of  the  tubes,  all  the  calcu- 
lations being  based  on  a temperature  of  60°.  At  the  tempera- 
ture of  60°  it  is  known  to  the  sixtieth  of  an  inch  what  would 
be  the  intervening  space  between  the  approaching  tubes,  and 
the  dimensions  of  the  last  joints  were  adjusted  accordingly. 
Only  once,  however,  has  the  weather  been  favourable  for  the 
operation,  and,  after  wasting  some  time, it  was  determined  to 
try  to  reduce  the  temperature  artificially.  Early  one  morn- 
ing 45  tons  of  ice  were  applied  to  the  tubes,  and  bound  on  by 
gunny  bagging.  At  3 p.m.  the  expansion  had  been  reduced 
about  two  inches.  Finally,  the  application  proved  successful. 
On  the  following  day  the  connecting  tubes  were  put  in,  and 
the  first  arch  completed. 

Aeronautics  in  America. — The  American  aeronaut, 
Mr.  Samuel  A.  King,  intends  during  September  to  make  an 
extended  balloon  voyage  from  Buffalo,  New  York.  For  ^ris 
purpose  he  is  building  a large  balloon  to  replace  the  “ Mam- 
moth,” which  was  destroyed  by  the  recent  great  fire  in 
Boston.  It  is  Mr.  King’s  purpose  to  make  the  longest  over- 
land voyage,  if  circumstances  favour,  ever  yet  accomplished. 
It  is  no  part  of  his  plan  to  go  out  over  the  ocean,  to  ex- 
plore the  sea,  but  he  expects  to  be  able  to  settle  something 
about  the  upper  currents  when  he  comes  down.  His  voyage 
is  undertaken  wholly  in  the  interest  of  science,  and,  in  view 
of  the  extraordinary  degree  of  attention  now  being  drawn  to 
the  subject  of  meteorology,  the  results  will  be  regarded  as  of 
much  more  than  ordinary  importance.  From  a communica- 
tion made  by  Mr.  King  in  1871  to  the  Washington  Philoso- 
phical Society,  it  appeared  that  out  of  170  aerial  voyages 
made  by  him  during  the  past  twenty-five  years,  about  twenty- 
five  per  cent,  showed  that  the  currents  of  the  atmosphere 
were  moving  to  the  north-eastsvard  ; a second  twenty-five 
per  cent,  gave  westerly  currents ; and  a third  gave  north- 
westerly currents.  The  remaining  forty  voyages  were  about 
equally  distributed  among  northerly,  southerly,  and  easterly 
currents.  Mr.  King’s  experience,  therefore,  agrees  with  that 
of  most  European  aeronauts,  who  have  repeatedly  testified 
that  there  is  no  constant  westerly  current  of  air  prevailing  at 
any  altitude  above  the  earth's  surface  which  they  have  been 
able  to  reach  in  their  balloons. — Nature. 


Instruction  of  Artisans  in  Vienna. — The  great  ex- 
hibition of  Vienna  is  to  be  commemorated  by  the  establish- 
ment of  an  “ athenteum,”  as  it  is  called,  modelled  after  the 
Conservatoire  des  Arts  et  Metiers  of  Paris,  and  the  Museum 
of  Industry  at  Brussels,  for  the  special  instruction  of  work- 
men and  small  manufacturers.  It  is  to  be  installed  in  the 
midst  of  the  industrial  quarters  of  the  capital.  A large 
quantity  of  drawings,  designs,  models,  instruments,  machines, 
tools,  raw  and  partially  manufactured  materials,  have  been 
promised  by  exhibitors,  and  Baron  Schwarz- Senborn,  director 
of  the  exhibition,  has  presented  a collection  of  between  three 
and  four  thousand  volumes  of  books  connected  with  industrial 
exhibitions.  The  establishment  starts  with  a capital  of  more 
than  £11,600. 

The  Turners’  Company’s  Prizes.— The  Lord  Mayor  pre- 
sided last  week  in  the  Egyptian-hall  of  the  Mansion-house,  at 
the  fourth  annual  distribution  of  these  prizes.  Their  origin 
was  explained  by  Professor  Tennant,  the  master  of  the  com- 
pany, and  the  general  results  of  the  present  competition  for 
excellence  of  turning  in  ivory  and  stone  by  Mr.  Thomas 
Forshaw  and  Dr.  William  Pole,  two  of  the  judges  in  either 
department.  The  Lord  Mayor,  before  presenting  the  chief 
prizes,  congratulated  the  company  upon  the  success  which 
had  attended  its  efforts  to  promote  technical  education  in  the 
trade  with  which  it  was  more  immediately  connected,  and 
referred  to  similar  inducements  held  out  by  other  City  Guilds, 
mentioning  in  particular  the  Coachmakers’  and  Paperstainers’ 
Companies.  He  thought,  however,  more  was  to  be  accom- 
plished in  the  matter  of  technical  education  by  the  united 
action  of  all  the  guilds  than  by  individual  efforts,  and  hoped 
at  the  forthcoming  aggregate  meeting  on  the  subject,  to  be 
held  in  that  hall,  the  Turners’  Company  would  bring  their 
experience  to  bear  upon  the  proposed  combination.  The 
prizes  were  then  distributed.  The  money  prizes  were 
given  by  the  Baroness  Burdett-Coutts.  In  some  concluding 
remarks  Professor  Tennant  noticed  the  excellence  of  the 
work  from  Whitby  in  jet,  two  prizes  and  the  first  honorary 
certificate  having  been  carried  off  by  competitors  from  that 
town. 

New  Refrigerating  Apparatus. — On  Tuesday  last 
some  experiments  were  made  at  the  factory  of  Messrs.  Siebe 
and  West,  Mason-street,  Westminster-road,  to  test  the  work- 
ing of  an  ether  refrigerating  apparatus,  invented  by  Captain 
Frederic  Warren,  R.N.  The  apparatus  consists  of  a small 
steam-engine,  to  which  is  attached  a second  cylinder  for  con- 
densing ether  vapour.  The  cold  produced  by  the  expansion 
of  the  condensed  ether  is  utilised  by  being  communicated 
to  brine  contained  in  pipes,  around  which  the  ether  cir- 
culates. The  brine  thus  cooled  is  used  in  its  turn  either 
to  freeze  water  or  to  cool  air,  the  water  being  con- 
tained in  reservoirs  immersed  in  a vessel  of  cold  brine, 
and  the  air  being  conveyed  -in  pipes,  which  winds  back- 
wards and  forwards  in  such  a vessel.  The  ether  em- 
ployed, being  contained  entirely  in  closed  apparatus,  is 
scarcely  at  all  wasted,  and  little  more  than  its  first  cost  need 
be  taken  into  account.  In  the  experiments,  the  moisture  on 
the  outside  of  the  pipes  leading  to  the  refrigerator  was  rapidly 
frozen  ; and  the  air  of  the  room,  after  being  withdrawn  at  a 
temperature  of  62  deg.,  was  almost  immediately  returned  into 
it  at  45  deg. ; while,  as  this  process  continued,  the  tempera- 
ture of  the  room  was  rapidly  reduced  and  might  easily  have 
been  brought  to  the  freezing  point  and  so  maintained.  Cap- 
tain Warren  claims  that  the  temperature  of  any  limited  space 
can  thus  be  kept  down  to  almost  any  required  degree;  and  he 
proposes  to  apply  the  method  to  the  construction  of  cold  cham- 
bers on  board  ships,  to  be  used  for  storing  fresh  provisions, 
or,  in  the  case  of  merchant  ships,  for  the  conveyance  of  perish- 
able freight.  Thus  he  would  have  a cold  chamber  for  bringing 
dead  meat,  say  from  Aberdeen  to  London,  and  would  accom- 
plish this  at  a very  small  expense  ; but  he  does  not  think  it 
possible  to  freeze  a whole  cargo  of  dead  meat,  so  as  to  obviate 
internal  putrefaction  during  the  long  voyage  from  Australia. 
He  proposes,  however,  to  cool  railway  carriages  in  hot  cli- 
mates, to  provide  cool  vans  for  the  conveyance  of  dead  meat 
and  other  provisions  in  India,  to  cool  the  air  admitted  into 
hospital  wards  in  hot  climates,  and  to  provide  an  unlimited 
supply  of  pure  ice  at  almost  nominal  cost.  Messrs.  Siebe 
and  West  have  prepared  the  necessary  machines  for  all 
these  purposes.  Captain  Warren  asserts  that  one  of  bis 
cool  chambers  would  allow  a man-of-war  to  carry  a 
month’s  supply  of  fresh  meat  and  vegetables  for  her  whole 
company. 
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John-streety  Adelphi,  Londoriy  W,C» 


ANNOUNCEMENTS  BY  THE  COUNCIL. 


BETHNAL-GREEN  MUSEUM. 

Tlie  following  correspondence  has  taken  place 
between  the  Eight  Hon.  W.  E.  Gladstone,  M.P., 
and  the  Secretary  of  the  Society 

The  Secretary  of  the  Society  of  Arts,  to  the  Right  Son. 

W.  JE.  Gladstone,  M.  P. 

3rd  July,  1873. 

Sir, — A memorial  relative  to  the  beneficial  action  of 
the  Bethnal-green  Museum  has  been  prepared  by  the 
Society  of  Arts  for  presenta  ion  to  you. 

It  has  been  signed  by  one  hundred  and  fifty  members 
of  the  Council  and  of  the  Society,  of  whom  twenty-two 
are  peers,  and  sixty-three  are  members  of  the  House  of 
Commons.  In  additon  to  the  above,  thirty-seven  peers, 
and  sixty-three  members  of  the  House  of  Commons, 
not  members  of  the  Society,  have  expressed  their  con- 
currence in  the  object  of  the  memorial. 

I am  directed  to  request  that  you  will  have  the  kind- 
ness to  receive  a deputation  to  present  the  memorial, 
and  to  name  a day  for  doing  so,  giving,  if  possible,  at 
least  a week’s  notice. 

I have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

(Signed)  P.  Lb  Neve  Foster, 

Secretary. 

The  Eight  Hon.  W.  E.  Gladstone,  M.P. 

\fEndosure. — The  memorial,  with  signatures  attached, 
as  has  already  appeared  in  the  Jonrnal.'\ 


Mr.  Gurdon  to  the  Secretary. 

10,  Downiug-street,  Whitehall. 

July  5th,  1873. 

Sir, — Mr.  Gladstone  desires  me  to  acknowledge  the 
receipt  of  your  letter  of  the  3rd  inst.,  requesting  him  to 
receive  a deputation  to  present  a memorial  from  the 
Society  of  Arts,  on  the  subjectofthe  museum  at  Bethnal- 
green. 

I am  directed  to  express  Mr.  Gladstone’s  sincere  re- 
gret that  the  pressure  of  his  duties,  as  First  Lord  of  the 
Treasury,  renders  it  absolutely  necessary  that  he  should 
confine  his  attention  to  those  matters  which  fall  directly 
within  his  province  ; and  he  therefore  trusts  that  those 
on  whose  behalf  you  have  written  will  kindly  excuse 
him  if  he  asks  them  to  address  themselves  to  the  Privy 
Council  office. 

I have  the  honour  to  remain. 

Your  most  obedient  servant, 
(Signed)  W.  B.  Gurdon. 

P.  Le  Neve  Foster,  Esq. 


The  Secretary  to  Mr.  Gurdon. 

Society  foi  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce,  John-street,  Adelphi, 

I8th  July,  1873. 

Sir, — I have  brought  before  the  Council  your  letter 
of  the  6th  July,  in  reply  to  mine  of  the  3rd  July,  asking 
Mr.  Gladstone  to  receive  a deputation  to  present  a 


memorial  from  this  Society  on  the  subject  of  the  Bethnal- 
green  Museum.  The  Council  observe  that  you  express 
Sir.  Gladstone’s  regret  that  the  pressure  of  bus  duties  as 
First  Lord  of  the  Treasury  renders  it  absolutely  neces- 
sary that  he  should  confine  his  attention  to  those  matters 
which  fall  directly  under  his  province,  and  his  trust  that 
those  on  whose  behalf  the  reception  of  a deputation  was 
sought  will  kindly  excuse  him  if  he  asks  them  to  address 
themselves  to  the  Privy  Council-ofiice. 

I am  directed,  in  reply,  to  point  out  that  the  memorial, 
having  relation  to  a subject  of  vast  importance  to  the 
education,  general  cultivation,  and  social  welfare  of  the 
people,  did  appear  to  the  Council  to  bring  the  subject 
strictly  within  the  consideration  of  the  Prime  Minister, 
rather  than  of  a department  of  the  Government.  More- 
over, it  did  appear  to  the  Council  that  the  deep  interest 
which  the  subject  excites  is  manifested  by  the  unusual 
character  of  the  signatures,  being  those  of  sixty  peers 
and  130  members  of  the  House  of  Commons  attached  to 
the  memorial,  and  justified  the  Council  in  asking  for  the 
special  attention  of  Mr.  Gladstone  himself. 

Under  these  circumstances,  the  Council  submit  their 
conviction  that  the  subject  involves  considerations  of 
principle  and  policy  worthy  the  attention  of  the  Prime 
Minister  of  this  country,  and  too  wide  in  its  political  and 
fiscal  considerations  to  be  dealt  with  effectually  by  any 
single  department  of  the  Government. 

They,  therefore,  respectfully  decline  to  adopt  Mr. 
Gladstone’s  suggestion  that  they  should  address  them- 
selves to  the  Privy  Council-office. 

I have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

(Signed)  P.  Le  Neve  Foster, 

Secretary. 

W.  B.  Gurdon,  Esq. 


Mr.  Gurdon  to  the  Secretary. 

10,  Downing-street,  Whitehall, 
July  22,  1873. 

Sir, — I am  directed  by  Mr.  Gladstone  to  acknowledge 
the  receipt  of  your  letter  of  the  18th  instant,  and  to  re- 
quest that  you  will  be  kind  enough  to  acquaint  the 
Council  of  the  Society  of  Arts  that  the  intention  of  the 
reply  to  your  communication  of  July  3rd  was  to  point 
out  that,  in  regard  to  a subject  of  the  nature  of  that 
which  you  brought  before  him  (viz.,  the  beneficial 
action  of  the  Bethnal-green  Museum),  which  falls  pro- 
perly within  the  province  of  a department  of  the  State 
appointed  to  deal  with  it,  the  First  Lord  of  the  Treasury 
could  not  take  the  initiative  out  of  the  hands  of  that 
Department. 

This  Mr.  Gladstone  would  be  doing  were  he  to  receive 
the  proposed  deputation ; and  he  would  be  acting  con- 
trary to  the  rules  of  administration  which  are  necessary 
for  the  conduct  of  public  business. 

If,  however,  the  Society  of  Arts  think  fit  to  favour 
him  with  a written  communication,  Mr.  Gladstone  will 
himself  correspond  with  the  proper  department  con- 
cerning it. 

I have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

(Signed)  \V.  B.  Gordon. 

P.  Le  Neve  Foster,  Esq. 


The  Secretary  to  the  Right  Son.  TV.  E.  Gladstone,  M.P. 

Society  for  the  Encouragement  of  Arts,  Manufactures, 
and  Commerce,  John-s'reef,  Adelphi,  W.C., 

6th  October,  1873. 

Sir, — The  Council  of  the  Society  of  Arts  have  directed 
me  to  reply  to  Mr.  Gurdon’s  letter  of  the  22nd  July,  in 
which  he  states  that,  “if  the  Society  of  Arts  think  fit  to 
place  before  you  a written  communication,  you  would 
yourself  correspond  with  the  proper  department  con- 
cerning it.’’ 

The  deputation  wdiich  desired  to  have  the  honour  of 
waiting  on  you,  and  explaining  in  detail  the  objects  of 
the  memorial,  would  have  stated  that,  in  their  view,  the 
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experiment  of  the  Bethnal-green  Museum  is  suggestive 
of  the  following  points  : — 

1.  That  a general  popular  desire  exists  for  such 
museums,  and  that  it  would  be  good  national  policy  for 
the  Government  to  encourage  the  establishment  of  them. 

2.  That,  like  primary  elementary  schools,  it  would  he 
impossible  that  such  museums  could,  without  State  aid 
and  inspection,  become  part  of  a national  system,  aiding 
technical  instruction  and  secondary  education. 

3.  That  this  question,  unfettered  by  any  denomina- 
tional diflSculties,  is  quite  ripe  for  solution  ; that  the 
necessary  expenditure  for  aiding  museums  of  science  and 
art  would  he  advantageous  from  every  point  of  view,  even 
remunerative  as  respects  commerce ; and,  further,  would 
be  auxiliary  in  promoting  morality  and  social  good  order. 

4.  That  such  museums  are  absolutely  necessary  to  the 
industrial  progress  of  the  countrjq  which  is  behind  other 
countries  already  in  the  possession  of  them. 

5.  That  the  time  has  come  when  it  is  necessary  that 
all  public  museums  and  galleries  of  works  of  science  and 
art  receiving  Parliamentary  aid  should  be  brought  under 
an  intelligible  system  of  administration,  controlled  by  a 
responsible  minister  of  State,  so  as  to  render  them 
auxiliary  to  the  development  of  local  museums  and 
galleries. 

The  Council  submit  that  these  are  subjects  not  only 
of  general  policy,  hut  involve  some  new  principles 
of  administration,  large  financial  considerations,  the  re- 
form of  old  institutions,  &c.,  which  it  is  the  province  of 
the  general  Government,  and  not  of  any  single  depart- 
ment, to  deal  with.  The  Council  especially  desired  that 
the  answer  they  might  receive  should  come  direct  from 
yourself  as  Prime  Minister.  'I  hey  could  not  hide  from 
themselves  the  knowledge  they  possessed  of  the  several 
departmental  difficulties  which  attended  the  opening  of 
the  Bethnal-green  Museum,  and  that  they  had  been 
made  cognisant,  through  Parliamentary  returns  and  the 
revised  estimates  for  1871-2,  of  the  opposition  which  the 
Treasury,  as  lately  administered,  had  persistently  offered 
to  carrying  into  effect  the  decisions  made  by  her  Majesty’s 
Government  in  1866,  for  conducting  the  Bethnal-green 
Museum. 

The  Council  respectfully  request  you  to  have  the 
kindness  to  bring  this  memorial  before  her  Majesty’s 
Government.  They  hope  it  will  meet  with  favourable 
consideration  and  lead  to  decisive  action  ; and  they  will 
feel  obliged  by  receiving  an  answer  upon  it  at  as  early 
a period  as  convenient. 

I have  the  honour  to  be,  sir. 

Your  most  obedient  servant, 

(Signed)  P.  Le  Neve  Foster, 

Secretary. 

The  Right  Hon.  W.  E,  Gladstone,  M.P. 


Mr.  Gurdon  to  the  Secretary. 

10,  Downing-etreet,  Whitehall, 
7th  October,  1873. 

Sir, — Mr.  Gladstone  desires  me  to  acknowledge  the 
receipt  of  your  letter  of  October  6ih,  the  contents  of 
which  he  will  not  fail  to  make  known  to  his  colleagues. 

I am.  Sir,  your  obedient  servant, 
(Signed)  W.  B.  Gordon. 

Pe  Le  Neve  Foster,  Esq. 


SCHOOL  DRILL. 

The  following  correspondence  has  taken  place  on 
this  subject  between  the  War-office  and  the 
Secretary  of  the  Society: — 

The  Secretary  of  the  Society  of  Arts  to  the  Right  Hon. 

Edward  Cardwell,  M.  P. 

2ith  February,  1873. 

Sir, — The  Council  of  the  Societj'  for  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce  have 
iustructrd  me  to  address  you  on  the  sulject  of  Ihe 


relations  between  the  labour  market  and  the  military 
service  of  this  country.  It  has  appeared  to  them  that 
these  relations  are  intimately  connected  with  the  Arts, 
Manufactures,  and  Commerce  of  this  country,  and  raise 
questions  of  high  and  growing  national  importance, 
whilst  they  apparently  present  increasing  difficulties, 
both  as  respects  enlistment  and  desertion. 

The  Council,  therefore,  believing  that  the  cultivation 
of  drill  in  schools  was  most  desirable,  have,  during  the 
lust  three  years,  instituted  annual  reviews  of  the  district 
and  other  schools  in  and  about  the  metropolis.  The  first 
review  was  held  by  H.S.II.  the  Duke  of  Teck,  at  the 
Crystal  Palace,  in  1870  ; the  second  by  H.E.H.  Prince 
Arthur,  in  the  Eoyal  Horticultural-gardens,  in  1871 ; 
and  the  third  by  H.E.H.  the  Prince  of  Wales,  in  the 
Eoyal  Horticultural-gardens,  in  1872,  the  lads  having 
been  previously  inspected  by  H.S.H.  Prince  Edward  of 
Saxe- Weimar,  in  Hyde-park.  At  each  review  about 
4,000  lads  attended,  and  their  discipline  and  manoeuvres 
were  highly  commended  by  military  authorities,  and 
particularly  by  the  late  Field-Marshal  Sir  John 
Burgoyne,  a copy  of  whose  letter  is  annexed. 

The  Council  believe  that  the  difficult  economic  question 
involved  in  the  due  maintenance  of  the  military  force  of 
this  country  would  be  beneficially  infiuenced  by  the 
encouragement  of  drilling  in  schools.  It  appears  to 
them  that  this  healthy  and  useful  exercise  should  not  be 
limited  to  a few  schools  of  a particular  kind,  but  that  it  is 
most  desirable  that  it  should  be  introduced  in  all  schools, 
for  all  grades  of  society,  and  should  eventually  be  made 
compulsory,  as  in  Switzerland.  It  is  true  that  drilling 
is  recognised  in  a negative  way  by  the  revised  code  of  the 
Committee  of  Council  on  Education,  but  it  does  not 
appear  to  he  sufficiently  encouraged.  And  the  Council 
of  the  Society  of  Arts  venture  to  impress  upon  you  that 
its  due  encouragement  appears  to  them  to  be  an  especial 
function  of  the  War  Department  with  reference  to 
recruits. 

The  Council  venture  to  think  that  the  time  has  arrived 
when  reviews,  such  as  they  have  held,  might  he  extended 
to  different  parts  of  the  kingdom,  and  placed  under  the 
direct  administration  of  the  War  Department. 

The  Council  desire  me  to  express  to  you  their  thanks 
and  feelings  of  satisfaction  at  the  policy  which  you  have 
announced  of  connecting  the  soldier  with  useful  occupa- 
tion during  the  period  of  his  military  service. 

The  CouncE  further  express  a hope  that  you  will  agree 
with  them  that  the  evidence  which  may  be  obtained 
from  other  countries  on  this  subject  is  worthy  of  inves- 
tigation at  the  present  time,  and  they  direct  me  to 
inquire  if  you  would  he  willing  to  name  two  military 
officers,  to  join  with  a Committee  of  the  Society  of  Arts 
in  investigating  fully  the  connection  of  the  military 
system  of  Switzerland  with  the  industry  of  the  people 
of  that  country,  and  report  generally  upon  it. 

I have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

(Signed)  P.  Le  Neve  Foster, 

Secretary. 

The  Bight  Hon,  Edward  Cardwell,  M.P.,  &c.,  &c. 


Lord  Lansdowne  to  the  Secretary. 

40164 

9 

Pall-Mall,  11th  July,  1873. 

Sir, — I am  directed  by  the  Secretary  of  State  for 
War  to  acquaint  you,  for  the  information  of  the  Council 
of  the  Society  of  Arts,  that  he  has  had  under  considera- 
tion the  proposal  that  the  reviews  of  schools  in  and 
about  the  metropolis,  instituted  by  the  Society,  in  order 
to  encourage  the  cultivation  of  drill  in  those  schools 
should  be  extended  to  different  parts  of  the  kingdom,  and 
placed  under  the  direct  administration  of  this  Department. 

Mr.  Cardwell  understands  that  this  proposal  would 
involve,  besides  the  cost  of  inspection,  chaiges  for  con- 
veyance, for  refreshments,  and  for  prizes,  and  he  desires 
me  to  ( xpress  his  regret  that  there  arc  no  funds  at  his 
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disposal  from  whicli  such  expenses  could  be  defrayed ; 
but  he  desires  me  to  express  his  ■willingness  to  em- 
ploy any  means  in  his  power  to  facilitate  the  object 
■which  the  Society  has  in  view,  and  to  inform  you  that 
if  any  schools,  or  association  of  schools,  of  sufficient 
position  and  standing,  who  can  show  a sufficient  number 
of  drilled  boys  to  make  an  inspection  desirable,  will 
apply  to  His  Royal  Highness  the  Field-Marshal  Com- 
manding-in-Chief  for  an  inspecting  officer,  their  request 
■will  be  favourably  considered. 

I am.  Sir,  your  obedient  servant, 

Lansdovvne. 

The  Secretary,  Society  of  Arts, 

John-street,  Adelplii. 


The  Secretary  to  Lord  Lansdowne. 

18th  July,  1873. 

My  Lord, — I have  the  honour  to  acknowledge  your 
lordship’s  letter  of  the  11th  inst..  No.  in  reference 
to  the  review  of  school  drill,  as  proposed  in  my  letter  of 
the  27th  of  February  last. 

_ The  Council  desire  me  to  express  their  high  gratifica- 
tion that  their  efforts  to  establish  drilling  in  schools 
throughout  the  country  should  have  received  the  appro- 
bation of  the  Secretary  of  State  for  War,  and  that  he  is 
willing  to  employ  any  means  in  his  power  to  facilitate 
the  object  the  Council  hav'e  in  view,  though  at  present 
he  is  unable  to  comply  with  their  wishes  by  reason  of 
having  no  funds  at  his  disposal  for  the  purpose. 

The  Council,  however,  trust,  and  venture  to  urge,  that 
Mr.  Secretary  Cardwell  will  be  pleased  to  take  steps,  at  the 
proper  time  next  year,  for  placing  the  necessar3'  amount 
upon  the  estimates,  and  seek  Parliamentarj'  sanction  for 
the  required  expenditure,  say  £500  at  least,  for  continu- 
ing the  experiment  in  London. 

I am  to  add  that  the.  Council  propose  to  address  the 
Lords  of  the  Committee  of  Council  on  Education  and  the 
School  Boards  on  the  subject  of  introducing  drill  into 
schools.  As  the  knowledge  of  this  correspondence  will 
be  very  acceptable  to  the  members  of  the  Society,  I am 
to  remark  that,  if  there  should  be  no  objection,  the 
Council  propose  to  lay  it  before  them. 

I have  the  honour  to  be,  my  Lord, 

Your  Lordship's  obedient  servant, 
(Signed)  P.  Le  Neve  Foster, 
Secretary. 

The  Lord  Lansdowne. 


JjOrd  Lansdoivne  to  the  Secretary. 

Pall-mall,  16th  August, 1873. 

Sir, — I am  directed  by  the  Secretary  of  St.ate  for  War 
to  acknowledge  the  receipt  of  your  letter  of  the  11th 
ult.,  on  the  subject  of  the  introduction  of  drill  into 
schools  ; and  in  drawing  your  attention  to  the  communi- 
cation from  this  office  of  the  11th  ult.,  to  inform  you  that 
while  perfectly  ready  to  fulfil  the  engagements  therein 
undertaken,  Mr.  Cardwell  cannot  promise  to  make  an}’’ 
special  provision  in  next  year’s  estimate  for  the  object 
the  Council  have  in  view. 

I am  to  add  there  is  no  objection  on  the  part  of  the 
Secretary  of  State  to  the  correspondence  which  has  taken 
place  on  this  subject  being  laid  before  the  members  of 
the  Society.  I am.  Sir, 

Your  obedient  servant, 

J.  C.  W.  Vivian. 

The  Secretary,  Society  for  the  Encouragement  of  Arts, 
John-street,  Adelphi. 

The  Council  have  appointed  a deputation  to 
■wait  on  Mr.  Cardwell  on  this  subject. 

INSTITUTIONS. 

The  following  Institution  has  been  received  into 
Union  since  the  last  announcement : — 

Quebec  Institute,  15,  Lower  Seymour-street,  Porhnan- 
square,  London,  W. 


NATIONAL  MUSEUMS  AND  GALLERIES,  AND 
PUBLIC  EDUCATION. 

The  Council  have  passed  the  following 
resolutions : — 


1.  That  the  undermentioned  persons  be  invited 
to  serve  on  a standing  committee  for  the  purpose 
of  bringing  under  Parliamentary  responsibility  the 
national  museums  and  galleries,  so  as  to  extend 
their  benefits  to  local  museums,  and  to  make  them 
bear  on  public  education.  The  following  are  the 
several  objects  in  ■view  for  effecting  this  purpose: — 

2.  All  museums  and  galleries  supported  or 
subsidised  by  Parliament  to  be  made  conducive  to 
the  advancement  of  education  and  technical  in- 
struction to  the  fullest  extent,  and  be  made  to 
extend  their  advantages  to  the  promotion  of 
original  investigations  and  works  in  science  and  art. 

3.  To  extend  the  benefits  of  national  museums 
and  galleries  to  local  museums  of  science  and  art 
which  may  desire  to  be  in  connection,  and  to  assist 
them  ■with  loans  of  objects. 

4.  To  induce  Parliament  to  grant  sufficient 
funds  to  enable  such  objects  to  be  systematically 
collected,  especially  in  ■view  of  making  such  loans. 

6.  For  carrying  out  these  objects  most  efficiently, 
to  cause  all  national  museums  and  galleries  to  be 
placed  under  the  authority  of  a minister  of  the 
CrowTi,  being  a member  of  the  Cabinet,  ■with  direct 
responsibility  to  Parliament ; thereby  rendering 
unnecessary,  for  the  purposes  of  executive  ad- 
ministration, all  unpaid  and  irresponsible  trustees, 
except  those  who  arc  trustees  under  bequests  or 
deeds,  who  might  continue  to  have  the  full  powers 
of  their  trusts,  but  should  not  be  charged  ■with  the 
expenditure  of  Parliamentary  votes. 

6.  To  enter  into  correspondence  with  all  existing 
local  museums  and  the  numerous  schools  of  science 
and  art,  including  music,  now  formed  throughout 
the  United  Kingdom,  and  to  publish  suggestions 
for  the  establishment  of  local  museums. 

7.  Also  to  cause  the  Public  Libraries  and 
Museums’  Act  (18  and  19  Vic.  c.  Ixx.)  to  be 
enlarged,  in  order  to  give  local  authorities  increased 
powers  of  acting. 

Proposed  Committee. 


Earl  of  Carnarvon. 

Earl  Russell. 

Lord  Elcho,  M.P. 

Lord  Goo.  Hamilton,  M.P. 
Lord  Houghton. 

Lord  Lyttelton. 

Sir  Thomas  Acland,  Bart., 
M.P. 

Sir  Antonio  Brady. 

Sir  John  Luhhock,  Bart., 
M.P 

Right  Hon.  Sir  Sta^tford 
Northcote,  Bart.,  C.B., 
M.P. 

Sir  Wm.  Thomson,  F.R.S. 


Sir  S.  Waterlow,  Bart., 
Lord  Mayor  of  London. 

Sir  Jos.  Whitworth,  Bart. 

Right  Hon.  Sir  John 
Pakington,  Bart,  M.P. 

Right  Hon.  W.  J.  Henley, 
M.P. 

Right  Hon.  Cowper  Tem- 
ple, M.P. 

The  Honourable  Mr.  Jus- 
tice Grove. 

Thomas  Ashton,  Esq. 
(Manchester). 

E.  A.  Bowring.  Esq.,  M.P. 

Dr.  Carpenter,  F.R.S. 
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Henry  Cole,  C.B. 

Montague  Corry,  Esq. 

W.  De  la  Eue,  F.E.S. 

E.  B.  Eastwick,  Esq.,  M.P. 
Gabriel  Goldney, Esq.,  M.P. 
Principal  Greenwood  (of 
Owens  College,  Man- 
chester). 

J ohn  Henderson,  Esq.,  M.P. 
Dr.  Hooker,  F.E.S. 

C.  Wren  Hoskyns,  Esq. 
M.P. 

James  Howard,  Esq.,  M.P. 
Prof.  Huxley,  F.E.S. 

U.  J.  Kay-Shuttleworth, 

M.P. 

George  Melly,  Esq.,  M.P. 
S.  Morley,  Esq.,  M.P. 

Dr.  Mouat. 


A.  J.  Mundella,  Esq.  M.P. 

Prof.  Eoscoe,  F.E.S.  (of 
O wens  College,  Man-^ 
Chester). 

Lyon  Playfair,  Esq.,  C.B., 
M.P. 

Hodgson  Pratt,  Esq. 

Prof.  Eamsay,  F.E.S. 

C.  Seely,  jun.,  Esq.,  M.P. 

Colonel  Strange,  F.E.S. 

E.  Thomas,  Esq.,  F.E.S. 
(Athenaeum  Club). 

George  Trevelyan,  Esq., 
M.P. 

Thomas  Twining,  Esq. 

Professor  Tyndall,  F.E.S. 

G.  W.  Ward,  Esq.  (Not- 
tingham) . 

Prof.  Williamson,  F.E.S. 


Also  the  heads  of  the  City  Companies  for  the  time 
being. 

Also  the  Chairmen  of  Local  Committees  of  Schools  of 
Science  and  Art,  and  of  Local  Museums  Committees. 

Also  the  members  of  the  Legislature  who  signed  the 
Bethnal-green  memorial. 

In  absence  of  Chairman  of  Council  for  the  time 


being,  Lyon  Playfair,  Esq.,  C.B.,  M.P.,  to  be  re- 
quested to  act  as  Chairman  of  the  Committee. 


PROCEEBINGS  OE  THE  SOCIETY. 


CANTOE  LECTURES. 

The  continuation  of  the  fifth  lecture  of  the  third 
course  of  Cantor  Lectures  for  the  Session,  “On 
Wines;  their  Production,  Treatment,  and  Use,” 
■was  delivered  by  J.  L.  W.  Thitdichtjm,  Esq.,  M.D., 
on  Monday  evening.  May  19th,  1873,  as  foUows  : — 

Lecture  V. 

{Continued  from  page  897.) 

The  effervescent  wine,  which,  from  the  country  of  its 
origin,  is  termed  Champagne,  is  one  of  the  most  essen- 
tially French  discoveries  or  inventions.  It  is  made 
mainly  from  the  same  grapes  from  which  Burgundy  wine 
is  made,  particularly  from  the  black  pineau.  This  some- 
times surprises  persons  who  learn  the  circumstances  for 
the  first  time.  It  is,  therefore,  well  to  mention  that  the 
juice  of  the  pineau  is  colourless,  like  that  of  white  grapes 
generally,  and  remains  colourless  if  separated  quickly 
enough  from  the  coloured  husks.  The  colouring  matter 
is  thus  shown  to  be  insoluble  in  the  juice  ; but  when  the 
juice  has  fermented,  it  easily  dissolves  the  colouring 
matter,  and  red  wine,  like  red  Burgundy,  is  the  result. 
For  this  reason,  all  coloured  Burgundy  is  fermented  with 
the  husks,  like  all  coloured  still  Champagne,  whereas  all 
colourless,  i.e.,  white  Burgundy,  all  white  still  Cham- 
pagne, and  all  effervescent  Champagne,  is  fermented 
after  complete  separation  from  the  husks.  The  culture 
of  the  pineau  vines  in  the  Champagne  may  be  termed 
viticulture  by  constant  rejuvenescence.  The  vines 
are  every  three  years  sunk  into  the  ground,  and  one 
year’s  wood  only  is  allowed  to  project  from  the  ground 
and  form  the  new  vine.  This  gives  io  the  Champagne 
vineyards  the  aspect  of  constant  youth,  and  much  of  the 
character  of  the  vine  is,  no  doubt,  determined  by  this 
peculiar  mode  of  growth.  The  vintage  in  the  Cham- 
pagne is  the  most  cleanly  harvesting  operation  which 
one  can  wish.  Every  bunch  of  grapes  is  carefully 
cut,  and  sent  through  a cleaning  operation  by 


practised  hands,  so  that  it  contains  only  sound  and 
ripe  berries,  and  a minimum  of  stalk.  If  other  wine- 
making people  would  take  a lesson  from  the  cleanliness 
of  the  practices  in  the  Champagne,  it  would  be  a great 
advantage  to  their  products  and  to  wine-drinkers. 
Carrried  in  panniers,  on  donkeys  and  mules,  the  grapes 
arrive  at  the  cleanest  of  press-houses,  and  are  imme- 
diately subjected  to  pressure, in  the  cleanest  of  presses. 
They  are  not  previously  disintegrated  by  such  processes, 
as  treading  or  passing  through  crushing  rollers.  The 
presses  are  therefore  very  powerful  instruments,  surpass- 
ing all  other  wine-presses  in  efficiency.  The  must 
which  flows  from  them  is  tasted  from  time  to  time,  and 
only  those  portions  which  are  suitable  are  retained  for 
champagne ; those  portions  which  are  rough  from  admixed 
j uices  of  husks  and  stalks  are  kept  apart.  The  selected 
must  is  now  freed  from  gross  impurities  by  a process 
of  subsidence,  and  is  then  filled  into  barriques  to 
undergo  the  first  fermentation.  In  ordinary  years  the 
whole  of  the  sugar  is  fermented,  and' yields  about  8 or  9 
per  cent,  of  alcohol ; but  in  very  good  years  a smaU 
quantity  of  sugar  escapes  this  first  fermentation, 
and  remains  in  the  wine,  to  yield,  by  a second  fer- 
mentation in  the  bottle,  the  effervescence  which  is 
desired.  The  "wine  which  has  lost  all  its  sugar  in  the 
first  fermentation,  requires  therefore  an  addition  to  it  of 
sugar  before  it  can  acquire  the  mousse  in  bottle.  It 
will  therefore  be  seen  that  two  fermentations  are  re- 
quired in  the  production  of  mousseux  wine  ; one  in  cask, 
to  decompose  the  hulk  of  the  sugar,  and  produce  alcohol, 
or  rather  wine,  and  one  of  the  young  wine  in  bottle  to 
produce  effervescence. 

The  particulars  of  the  steps  which  lead  to  perfect 
mousseux  are  interesting,  and  capable  of  accurate  ap- 
preciation from  a scientific  point  of  view,  as  we  have 
shown  in  the  repeatedly-quoted  treatise.  Great  care  is 
bestowed  upion  the  clarification  of  the  young  wine  by 
means  of  isinglass,  previous  to  its  being  drawn  into 
bottles.  Then  the  acidity  and  sugar  of  the  wine  are 
carefully  adjusted,  so  that  it  shall  contain  exactly  two 
per  cent,  of  unfermented  fermentable  sugar.  The 
qualities  are  mixed  so  as  to  produce  large  parcels  of  wine 
of  uniform  quality.  This  sweet  wine,  termed  clairet,  is 
now  filled  into  the  ordinary  bottles  and  corked,  in  the 
manner  in  which  we  see  the  champagne  corked  when  it 
is  quite  ready  for  use.  The  bottles  are  stacked  in  rooms 
of  rather  a high  temperature,  and  begin  now  to  ferment. 
This  is  observed  by  the  fact  of  the  wine  becoming  tur- 
bid, and  by  the  breaking  of  a few  bottles  here  and  there, 
with  some  report  of  an  explosion.  When  this  stage  is 
reached,  the  bottles  are  carried  to  a cooler  cellar,  when 
they  complete  their  fermentation  and  deposit  the  yeast. 
When  the  wine  has  become  quite  clear  again,  and  all 
the  yeast  is  collected  on  the  side  of  the  bottle,  the  latter 
is  so  manipulated  that  all  the  yeast  settles  in  a small 
lump  upon  the  cork.  This  has  now  to  be  removed  from 
the  bottle  by  a skilful  operation,  termed  “ disgorging.” 
The  wires  and  strings  which  hold  down  the  cork  are  cut, 
and  the  cork  is  allowed  to  be  expelled  by  the  internal 
pressure,  together  with  all  the  yeast  and  impurity.  The 
loss  of  "wine  caused  by  this  is  filled  up  with  some  clear 
wine,  and  the  wine  is  now  sweetened  by  the  addition  of 
a solution  of  sugar,  commonly  termed  liqueur.  For 
the  wine,  when  disgorged  in  the  effervescent  state,  is 
what  is  termed  quite  dry — that  is  to  say,  not  in  the  least 
sweet,  but  tastes  rather  rough  and  unpleasant,  from  the 
mass  of  carbonic  acid  dissolved  in  it.  The  liqueur  which 
is  used  is  most  commonly  a satui'ated  solution  of  sugar- 
candy  in  old  mature  good  wine,  and  nothing  else.  For 
common  wines  more  complicated  liqueurs  are  made,  with 
wine,  sugar-candy,  some  brandy,  and  some  flavouring 
materials.  The  quantity  of  liqueur  introduced  varies 
between  10  and  28  centilitres  per  bottle  of  about  80  centi- 
litres. For  special  diy  champagne,  such  as  is  preferred 
bv  some  consumers  in  England,  a lesser  per-centage  is 
taken.  Chemical  analysis  of  finished  champagne  shows 
us  that  it  contains  from  5 to  8i  per  cent,  of  sugar.  The 
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■wine  thus  cleared  and  sweetened  is  again  corked,  and 
wired,  and  stringed  ; the  bottles  are  washed,  labelled, 
and  covered  with  tinfoil,  to  preserve  the  cork  from  mould 
and  insects,  jracked  in  boxes  or  baskets,  and  sold  to  the 
consumers. 

[This  part  of  the  lecture  was  illustrated  by  the  per- 
formance before  the  audience  of  the  whole  of  the  opera- 
tions described;  bottles  with  the  deposit  were  exhibited, 
then  disgorged,  adjusted,  liqueur  v/as  added,  and 
all  the  subsequent  operations  performed  to  prepare 
the  wine  for  use.  This  demonstration  was  made 
for  the  lecturer  by  M.  Mandart,  cooper,  of  Crutrhed- 
friars,  London,  in  the  usual  manner,  and  with  all  the 
approved  apparutqs  and  machinery  as  used  in  the  first 
establishments  in  the  Champagne.  The  wines  in  the 
various  stages  of  brut  or  dry,  of  sweet  or  finished,  or 
liqueured,  and  the  liqueur  itself  were  tasted  by  many 
persons  of  the  audience.  Many  varieties  of  finished 
champagne,  from  cheap  qu.alities  to  high-priced  catiinet 
■wines  were  also  exhibited  by  the  lecturer,  and  tiisted  by 
the  audience  at  the  conclusion  of  the  lecture.  The  same 
Was  the  case  with  regard  to  ISordeaux  and  Burgundy 
wines,  of  which  common  as  well  as  selected,  or  cla.ssified, 
high  qualities  were  exhibited  as  illustrations,  and  tasted 
by  many  persons  of  the  audience.] 

It  has  thus  been  demonstrated  to  you,  that  the  manu- 
facture of  champagne,  though  theoretically  simple,  is 
nevertheless  a complicated  mechanical  operation,  re- 
quiring above  all  cleanliness,  skill,  good  taste,  capital, 
and  good  cellars.  Indeed  the  skill  which  is  brought  to 
bear  upon  the  manufacture  of  this  attractive  be^verage 
always  excites  my  most  unbounded  admiration.  So  do 
the  cellars  which  the  people  of  the  Champagne  have 
dug  in  their  chalk  rocks,  like  so  many  huge  natural 
caverns.  In  these  labyrinths  there  reigns  an  ever-equal 
temperature,  and  the  wine  is  therefore  nevet  disturbed 
by  fluctuations  of  temperature,  so  that  by  this 
absolute  repose  it  attains  that  brilliancy  which  is  the 
main  cause  and  condition  of  its  stability  aftiT  dis- 
gorgement. But  champagne,  too,  has  its  accident.'^, 
tor  it  is  subject  to  those  unfavourable  changes  caused 
by  fungi,  which  are  termed  diseases.  The  most 
dangerous  and  common  disease  used  to  be  viscosity 
or  ropiness.  Against  this  disorder  the  manufacturers 
have  now  an  almost  certain  prevc-ntioii,  in  the  various 
forms  of  tannin,  from  nut-galls,  from  catechu,  or 
from  grape-husks  and  kernels.  This  remedy  was 
given  to  them  by  M.  Franpois,  a scientific  chemist, 
of  Eheims ; and  so  universal  has  been  its  applica- 
tion and  success,  that  viscous  champagne  is  now 
scarcely  ever  heard  of  or  met  with.  There  are  some 
persons  and  writers  of  a certain  class  who  de- 
nounce this  addition  of  tannin  as  an  adulteration,  and 
endeavour  to  make  champagne  ridiculous  or  disliked  by 
describing  it  as  a cooked,  liquored,  brandied,  sugar- 
candied,  tannified,  &c.,  compound,  indeed,  as  the  most 
execrable  and  unwholesome  drink  that  the  world  has 
ever  seen.  I warn  you  to  he  on  your  guard  against 
these  publishing  sophists.  They  denounce  sherry,  port, 
hock,  and  champagne  all  in  no  measured  terms,  and  in 
a manner  which  shows  their  almost  comical  want  of 
information  as  regards  these  wines,  and  while  so  de- 
nouncing them,  sell  them,  nevertheless,  to  anyone  who 
will  buy  them  from  their  shops.  You  recognise  them 
easily  by  the  panacea  which  they  propose  for  all  the 
evils  inflicted  by  all  the  favoured  wines,  namely,  the 
recommendation  of  Greek  and  Hungarian  wines.  These 
latter  alone  are  pure  and  natural,  say  these  sophists,  all 
other  wines  are  impure  and  unwholesome,  or  the  pro- 
ducts of  fraud.  It  is  not  necessary  for  me  to  expose  in 
detail  the  groundlessness  of  these  accusations,  and  the 
hollowness  of  these  recommendations.  They  have  been 
practically  judged  by  the  disastrous  commercial  results 
of  their  operations,  and  the  verdict  of  the  public.  All 
the  newspapers  in  Christendom,  even  though  led  by  the 
London  Times,  will  not  succeed  in  persuading  people 
that  Greek  and  Hungarian  wines  are  better  than  cham- 


pagne and  sherry.  The  wines  of  Greece  and  Hungary 
have  merits  of  their  own,  but  they  cannot  be  made  evi- 
dent by  declamation  and  unmeasured  abuse  of  established 
beverages.  I must  here  also  allude  to  the  attempt  which 
some  of  these  people  have  made  to  throw  blame  upon 
Dr.  Dupre  and  mj'self,  for  having  in  our  treatise  de- 
scribed the  methods  of  making  second  wines,  according 
to  the  processes  of  Betiotand  Thenaid,  and  of  improving 
the  wines  of  unfavourable  years,  according  to  the  pro- 
cesses of  Chaptal  and  of  Gall.  As  regards  second  wines, 
they  have  been  made,  and  are  made,  annually  in  large 
quantities  in  all  wine-producing  lands.  Thus,  in  Spain, 
water  is  poured  on  the  murk,  and  the  fermented  product, 
termed  “agua  de  pie,”  is  drunk  in  some  parts,  distilled 
in  others.  In  the  Alto  Dnuro  this  agua  de  pie  yields  a 
wine  ri.sing  in  its  alcoholicity  to 8 and 7 percent.  (Viscount 
of  Villa-Major,  in  his  report  to  the  Portuguese  Govern- 
ment), and  constituting  the  drink  of  the  labourers  on  the 
estates  (pipa  do  lavrador).  In  the  whole  of  the  Sauterne 
district  the  workpeople  make  such  wine,  and  drink  it 
with  pleasure  and  benefit.  In  the  Champagne  and  in 
Burgundy,  such  wine  is  made,  and  consumed  by  those 
who  make  it  (puquette).  The  Italians  have  it,  and  term 
it  “piccolo.”  In  Austria  and  Hungary  it  passes  by  the 
name  of  “hansel,”  which  in  English  would  be  “Johnny,” 
or  wine  which  is  the  drink  of  the  tjqiical  servant  class. 
NowPetiot’s  process  consists  in  nothing  else  than  in  the 
addition  to  the  water  used  in  this  process,  of  d certain 
quantity  of  pure  cane-sugar,  in  order  somewhat  to  in- 
crease the  alcoholicity,  and  bring  it  near  to  that  of  first 
or  natural  wine.  The  objectors  are  very  angry 
that  such  wine  is  better  than  tbe  mere  piccolo,  or  small 
wine,  mado  with  water  only.  But  no  one  can  relieve 
them  of  the  fact ; and  the  workpeople  prefer  the  sugar- 
water  wine  to  their  former  water- wine  ; and,  as  Professor 
Nc.ssler,  of  Karlsruhe,  has  showm,  they  prefer  it  to  any 
natuial  first  wine  which  can  be  bought  for  the  same 
'money.  Why,  indeed,  should  the  application  of  sugar 
I to  the  increase  of  the  quantity  of  wine  bo  not 
I just  a.s  justifiable  as  the  application  of  sugar  to  the 
; increase  of  the  quantitj’^  of  beer  ? Millions  of  pounds 
I of  sugar  (both  grape  and  cane  sugar)  are  annually 
i used  in  breweries  in  this  country,  and  it  is  ditiicult 
I to  object  to  the  practice,  for  the  vast  improvements 
j in  the  production  of  beer  in  late  years  are  mainly  due  to 
} this  judicious  introduction  of  sugar  as  an  element  of 
brewing.  Nowq  as  regards  the  processes  of  Gall  and 
Chaptal,  I consider  it  perfectly  ridiculous  to  raise  any 
opposition  to  them,  for  they  are  absolutely  needed  in  bad 
years,  even  in  good  viticultural  situations,  and  are  no 
more  hurtful  or  objectionable  than  the  processes  by  which 
alcohol  and  acid  are  adjusted  and  determined  in  beer. 
What,  indeed,  is  the  viticulturist  to  do  with  wine  which 
is  good  in  every  respect  except  that  of  being  too  acid  ? 
Does  anybody  expect  that  he  will  be  inclined,  or  even 
able,  to  cast  it  into  the  gutter  ? Has  such  wine  not  for 
centuries  been  made  drinkable  by  chalk  and  potash,  and 
many  other  agents  ? And  is  it  reasonable  to  censure 
a process  which  puts  these  heterogeneous  agents  aside 
and  applies  homogeneous  agents  to  the  must  for  the 
correction  of  its  faults  ? 

Considering  all  this  and  many  other  points  on  which 
time  forbids  me  to  dilate,  I must  warn  you  against  those 
sycophantic  declamations  of  persons  who  try  to  profit 
by  virtuous  professions.  I happen  to  know  their  prac- 
tices, and  am  able  to  state  that  they  are  the  same  as  the 
worst  I have  witnessed  in  the  course  of  my  inquiries. 
They  plaster,  colour,  dye,  and  boil ; they  chalk,  potash, 
and  'tannify ; they  flavour,  mix,  and,  in  short,  treat  in 
all  the  old-approved  fashions  their  own  wares,  and 
ultimately  misrepresent  them  perhaps  more  than  those 
of  other  people.  But  all  this  need  not  frighten  any 
sensible  man.  I do  not  believe  that  as  much  as  a single 
cask  of  Petiotised  or  Gallicised  wine  has  ever  been  im- 
ported into  England.  I have  never  seen  or  tasted  any. 
These  wines  have  their  own  spheres  amongst  the  popula- 
tions which  produce  them,  and  are  not  articles  which 
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have  a future  in  the  shipping  trade — for  no  art  can  ever 
compete  with  nature  for  quality  and  price.  The  cheapest 
wines  and  the  best  will  always  be  the  most  natural  ones, 
provided  that  science  helps  the  producers  to  preserve 
them  from  the  beginning.  No  artificial  product,  made 
with  the  aid  of  crystallised  sugar,  can  ever  be  so  cheap 
as  natural  must  at  the  vineyard.  When  the  English 
public  shall  have  become  acquainted  with  this  fact,  and 
have  taken  the  trouble  to  get  prepared  rationally, 
and  brought  to  England  the  wines  with  which,  for  ex- 
ample, Spain  is  overflowing,  then  this  fictitious  fear  of 
artificial  wines  will  come  to  an  immediate  and  necessary 
end. 


THREATENED  SUPPRESSION  OF  THE 
SOUTH-KENSINGTOJN  MUSEUM. 

To  the  Secretary  of  the  Society  of  Arts. 

Sir, — I request  you  to  print,  in.  the  Society’s 
Journal,  the  address  which  I delivered  on  20th 
Oct.  to  the  students  of  the  Hanley  School  of  Art ; 
and  I beg  leave  to  ask  my  fellow-members  to 
read  it,  and  to  help  me  to  avert  the  suppression 
of  the  South  Kensington  Museum. 

The  Government,  before  the  late  change  in  the 
Chancellorship  of  the  Exchequer,  proposed  to 
effect  this  suppression  by  destroying  the  indi- 
vidual Parliamentary  responsibility  of  the  manage- 
ment, which  had  successfully  created  the  museum, 
and  to  substitute  the  irresponsibility  of  a Board  of 
fifty  trustees  of  the  British  Museum,  a principle  of 
management  now  exploded.  The  members  of  the 
Society  have  an  especial  interest  in  the  main- 
tenance and  progress  of  this  museum.  It  specially 
aids  the  great  work  of  the  Society  in  promoting 
Arts,  Manufactures,  and  Commerce.  It  is  the 
useful  offspring  of  the  Great  Exhibition  of  1851, 
which  could  never  have  come  forth  without  the 
essential  help  given  by  the  Society  of  Arts.  They 
assemble  in  it  in  thousands  once  in  the  year  as 
their  festival. 

I ask  the  Council  to  allow  a meetmg  of  the 
Society  to  be  called,  to  request  the  Government  at 
once  to  abandon  this  project. — I am,  &c., 

Henry  Cole. 

Oct.  24,  1873. 

Art  Students  of  Hanley, — In  competition 
with  122  schools  of  art  in  the  United  Kingdom, 
your  school  has  the  proud  distinction  of  ranking 
fourth  in  merit,  according  to  the  figures  given  in 
the  annual  report  of  this  year.  This  eminent 
position  is  due  to  your  good  works,  based  upon 
a comprehensive  and  national  system  of  science 
and  art  applied  to  productive  industry,  the  estab- 
lishment of  which  the  nation  owes  to  the  wise  fore- 
sight of  the  late  Prince  Consort.  That  system 
provides  for  the  instruction  in  science  and  art  of 
all  classes  of  the  people  and  grades  of  society, 
offering  to  all  different  steps  of  instruction,  in 
schools  elementary  and  special,  in  the  circulation 
of  examples,  and  in  public  museums,  forming  an 
essential  part  of  the  whole.  The  system,  although 
allied  with  State  aid,  is  a purely  voluntary  one. 
ft  has  now  existed  for  twenty  years,  and  has  taken 
root  in  the  country  and  in  the  colonies ; it  is 
imitated  in  Europe  and  the  United  States.  The 
demand  of  the  jieople  for  this  instruction  in  science 
and  art  has  increased  annually,  until  it  has  now 
i-eached  the  cost  of  about  a quarter  of  a million  a 
year.  And  this  annual  increase,  which  affords  an 


index  of  the  public  desires — as  Mr.  Lowe  told  the 
House  of  Commons,  before  he  was  Chancellor  of 
the  Exchequer — -is  “ the  great  merit  of  it.” 

I propose  to  take  this  occasion  to  show  you  how 
great  is  the  debt  of  gratitude  due  to  the  Prince 
Consort,  and  to  put  on  record  my  personal  know- 
ledge of  his  labours  for  public  instruction  in  science 
and  art.  I shall  connect  with  them  a short  history 
of  the  working  of  the  present  system  of  science  and 
art  instruction  since  your  Hanley  school  was  first 
established.  The  school  was  founded  in  1847.  The 
average  number  of  students  was  sixty-seven  only 
for  the  first  five  years.  There  were  at  that  time 
only  twenty  local  art  schools,  most  of  them  op- 
pressed with  debt  and  difficulties.  There  was  no 
elementary  drawing  taught  in  schools  for  the  poor, 
and  no  public  attempts  at  scientific  instruction. 
There  were  no  training  schools  for  teachers  in  either 
art  or  science.  The  total  number  of  pupils  in  all 
the  art  schools  did  not  exceed  five  thousand.  There 
were  no  museums  of  an  industrial  character  and 
aim.  The  Great  Exhibition  came  in  1851.  The 
Prince  Consort,  the  founder  of  that  work,  was  also 
its  commander-in-chief.  He  won  not  only  with 
brilliant  success  that  great  battle  against  popu- 
lar prejudice  and  ignorance,  but  converted  the 
enemies  of  science  and  art  into  friends.  I recollect 
Sir  Robert  Inglis  coming  up  to  me  in  the  glass- 
house in  Hyde  Park.  He  grasped  both  my  hands, 
his  fine,  venerable,  monastic  face  blushing  like  a 
peony,  and  said,  “ This  is  a work  to  thank  Heaven 
for ! I confess  I opposed  the  idea.  I opposed 
the  building  in  Hyde-park,  but  now  I make  my 
apology.”  Please  to  remember  Sir  Robert  was  the 
staunchest  of  Tories.  He  was  called  in  the  House 
of  Commons  “ the  member  for  heaven.”  He  stood 
up  against  Catholic  emancipation ; he  voted  against 
the  Reform  Bill,  and  for  the  boroughs  of  one  vote ; 
he  voted  for  the  Com  Laws;  he  beat  the  drum 
ecclesiastic  loudest  of  the  loud.  He  was  never 
known  to  alter  an  opinion,  but  he  did  alter  his 
opinion  once,  and  about  this  Exhibition,  and  he 
became  a staunch  friend  to  it,  and  welcomed  its 
results  in  promoting  the  diffusion  of  science  and 
art. 

The  exhibition  made  Prince  Albert  (not  then 
called  Prince  Consort)  alive  to  the  urgent  wants 
of  his  adopted  country  for  better  technical  in- 
struction. At  the  close  of  the  exhibition,  he 
persuaded  Lord  John  Russell,  the  Prime  Minister, 
to  authorise  an  attempt  to  reform  the  schools  of 
design.  Hanley  was  then  called  a school  of  design  ; 
and,  in  1852,  Lord  Granville,  then  Vice-President 
of  the  Board  of  Trade,  invited  me  to  give  up  my 
duties  in  the  Public  Record  Service,  and  to  try  for 
a year  what  I could  do  with  the  schools  of  design. 
The  Department  of  Practical  Art,  accordingly,  was 
founded.  In  a month  or  so  after  my  appointment 
Lord  Derby  became  Prime  Minister  for  the  first 
time  ; and  Mr.  Henley,  my  immediate  chief,  was 
his  President  of  the  Board  of  Trade.  Prince  Albert 
enlisted  his  sympathies  with  science  and  art  in- 
struction. One  of  my  first  recommendations, 
which  it  was  my  duty  to  submit  to  Mr.  Henley, 
was  that  the  artisans  of  the  country  should  be 
offered  help  in  learning  geometrical  drawing,  and 
that  small  prizes  should  be  given  for  success. 
Adam  Smith  had  made  the  same  suggestion  a 
century  before,  but  it  had  never  been  acted  on. 
So  little  was  tlio  subject  understood  that  Mr. 
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Porter,  the  statistician,  then  the  secretary  of  the 
Board  of  Trade,  opposed  my  advice.  “ He  did  not 
think  it  the  duty  of  the  State  to  help  carpenters  to 
learn  geometrical  drawing.”  Mr.  Henley  decided 
the  contrary ; he  did  think  it  the  duty  of  the  State, 
and  there  are  now  thousands  of  artisans  besides 
the  students  of  the  Hanley  school  who  have  to 
thank  Mr.  Henley  for  his  sagacious  decision. 
During  this  year,  at  the  instance  of  the  Prince, 
the  Queen  graciously  consented  to  allow  the  de- 
partment the  use  of  Marlborough-house  as  the  head- 
quarters of  the  new  system.  Her  Majesty  and  the 
Prince  lent  objects  of  priceless  value  as  specimens 
of  industrial  art.  The  finest  collection  of  Sfevres 
porcelain  ever  shown  to  the  public  was  obtained 
from  the  Queen’s  stores  in  the  several  Eoyal 
palaces.  The  Prince  interested  himself  to  secure 
the  Bernal  collection,  and  succeeded  in  obtaining 
about  a fourth  part  of  it  for  the  country.  When 
the  Government — not  yet  trained  to  know  what 
majolica  was — declined  to  purchase  the  Soulages 
Collection,  the  Prince  headed  a private  guarantee 
fund  with  a thousand  pounds,  and  the  collection 
was  at  last  secured  to  this  country.  The  late 
Marquis  of  Salisbury  cut  through  all  red-tape 
difficulties  in  the  purchase,  and  Mr.  Lowe,  in 
1865,  stoutly  defended  the  purchase  against  the 
Treasury  and  Audit-office. 

The  time  approached  for  resigning  Marlborough- 
house  for  the  Prince  of  Wales’  use.  Prince  Albert 
persuaded  Lord  Palmerston  to  submit  an  estimate 
to  Parliament  for  erecting  the  temporary  iron 
building  at  Kensington,  called  the  “ Boilers,”  and 
the  new  collection  of  ornamental  art  and  offices  of 
the  Science  and  Art  Department  were  removed 
there.  A year  or  two  before  this  event  Lord 
Aberdeen’s  Government,  at  the  Prince’s  sugges- 
tion, enlarged  the  Department  of  Practical  Art  into 
one  for  Science  and  Art,  and  Mr.  Cardwell  appointed 
Dr.  Lyon  Playfair,  who  now  represents  so  well 
in  Parliament  the  University  of  Edinburgh,  to 
organise  the  science  branch.  The  country  has 
greatly  to  thank  the  late  Marquis  of  Salisbury 
and  Sir  C.  Adderley— one  of  the  members  for  your 
division — for  the  earnest  aid  they  gave  in  found- 
ing the  present  science  organisation.  South  Ken- 
sington thus  became  the  centre  of  Science  and  Art 
instruction  throughout  the  United  Kingdom. 

You  must  allow  me  to  contrast  the  working  of 
such  instruction  in  1852  with  that  now  going  on.  I 
■will  take  Art  first,  as  the  elder  branch.  In  1852 
there  were  only  20  art  schools,  with  5,000  students, 
paying  £2,600  in  fees  ; now  there  are  122  schools, 
with  22,800  students,  paying  £24,800  a year. 
Hanley  school  had  only  an  average  of  70  students, 
paying  £45  a year;  now  it  has  214,  doing  more 
and  infinitely  better  work,  and  paying  £138  a 
year.  There  was  no  teaching  in  schools  for  the 
poor,  now  there  are  194,500  children  taught  draw- 
; ing.  There  were  no  night  classes  for  artisans, 
! now  there  are  538  classes,  with  17,200  students. 
[ My  able  colleague,  Mr.  Eichard  Eedgrave,  has 
) given  essential  assistance  in  semiring  these  results. 

! As  respects  Science,  there  were  no  Science  schools 
1 or  classes  before  1854,  now  there  are  948,  with 
j 36,783  students,  and  I must  say  this  result  is 
'i  greatly  due  to  the  ability  of  Major  Donnelly,  who 
is  the  youngest  man  I know  with  the  oldest  head, 
j I must  state  briefly  a few  facts  about  the  South 
Kensington  Museum.  The  nation  obtained  the 


ground  on  which  it  stands  for  one-fourth  its  pre- 
sent value,  through  the  influence  of  the  Prince 
Consort.  The  Natural  History  Museum  now  at 
last  erecting  to  the  west  of  the  Kensington  Museum, 
is  on  ground  obtained  at  a third  its  present  value, 
through  the  Prince’s  labours.  In  the  year  1872, 
the  South  Kensington  Museum  itself  was  -visited  by 
upwards  of  1,156,000  persons.  I call  that  some- 
thing like  a pilgrimage ; its  art  library  was  used 
by  19,750  students  ; its  educational  library  by 
15,360  persons — clergymen,  teachers,  and  others 
interested  in  elementary  education,  coming  from 
all  parts  of  the  country  to  consult  it.  The  museum 
circulated,  without  accident,  to  local  exhibitions, 
upwards  of  5,400  paintings,  objects,  diagrams,  &c., 
which  were  visited  by  more  than  604,000  persons. 
It  lent  to  local  schools  of  art  for  study  upwards  of 
1,300  objects,  and  2,100  books,  prints,  &c.,  relating 
to  fine  arts.  I will  not  trouble  you  ivith  accounts 
of  the  successful  working  of  other  museums,  in 
Dublin  and  Edinburgh,  all  branches  of  the  Science 
and  Art  Department,  but  I must  say  that  the 
country’s  thanks  are  due  to  Lord  Granville,  to  Mr. 
Disraeli,  to  the  Duke  of  Buckingham,  and  the 
Marquis  of  Eipon,  for  the  museum  in  Bethnal- 
green,  which  was  opened  in  state  by  the  Prince  of 
Wales,  to  the  great  gratification  of  the  hard- 
working people  of  that  poor,  unfashionable  district, 
which  had  not  seen  royalty  for  two  hundred  years. 
This  museum  has  been  visited  by  more  than  a 
million  of  persons  in  the  first  year.  No  accident 
has  occurred,  and  the  East-end  has  been  quite  as 
well  behaved  as  the  West-end. 

I recommend  Hanley  to  go  and  study  what  Not- 
tingham is  doing  in  founding  a permanent  museum 
for  its  town.  Let  the  corporation  of  Hanley  go 
and  do  likewise  for  the  Potteries,  with  the  co- 
operation of  the  other  boroughs.  Each  borough 
cannot  have  a good  museum ; but  there  could  be  a 
splendid  central  one.  Last  week  the  Nottingham 
Town  Cormcil  determined  to  have  its  municipal 
museum. 

People  are  still  apt  to  look  at  Museums  as  mere 
collections  of  things  “rare  and  curious,”  things 
for  learned  people  only,  for  rich  people  only  ; for 
dillettante  only.  Prince  Albert  and  his  followers 
looked  at  them  from  a very  different  point  of  view — 
the  x>oint  of  view  of  Science  and  Art  applied  to 
productive  industry.  What  does  the  architect  do 
who  wants  to  learn  his  profession  ? He  looks  at 
buildings.  What  did  Plaxman  do  when  he  applied 
himself  to  pottery  ? He  studied  Greek  pottery. 
What  did  Herbert  Minton  do  to  get  a rank  for  his 
manufactures,  which  compete  successfully  -with 
Sfevres  ? He  collected  and  studied  the  master- 
pieces of  Sevres.  Why  is  Mr.  Phillipps,  the 
jeweller,  trusted  to  set  jewels  with  good  taste  ? 
Because  he  studies  the  ancient  and  mediaeval 
models.  What  gave  Pugin  his  reputation  for 
Gothic  metal  work  but  his  study  of  medieval 
models  ? What  has  created  a trade  in  majolica  in 
this  country  but  the  Soulages  collection  ? What 
has  given  the  Graces,  and  Jackson  and  Graham, 
and  Gillows,  and  Hollands,  &c. , their  reputation  for 
art  furniture,  but  their  knowledge  of  ancient 
examples  ? It  is  simple  savage  ignorance,  and 
priggish  pedantry,  not  to  recognise  the  absolute 
necessity  of  examples  of  art,  easily  consultable  by 
by  the  public,  who  are  consumers ; by  the  manu- 
facturers, who  are  producers ; and  by  artists  and 
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artisans,  as  students.  Where  are  they  to  consult 
them,  if  not  in  Public  Museums  ? Why  is  the 
Frenchman  more  apt  in  industrial  art  than  the 
Englishman  ? Because,  for  a century  he  has  had 
his  Museums  in  Paris  and  every  large  town  free 
to  him ; and  public  Museums  are  necessary  for 
science  as  well  as  art.  The  collection  of  diagrams, 
of  educational  apparatus,  and  of  specimens  of 
natural  history,  are  indispensable  to  the  managers 
of  schools  and  teachers.  Where  is  there  any 
collection,  except  in  the  South  Kensington 
Museum  ? Why  does  the  Admiralty  have  a 
museum  of  the  models  of  ships  ? Do  you  think 
mechanical  science  would  be  in  the  state  it  is,  if 
our  engineers  could  not  consult  the  examples  of 
their  predecessors  ? The  fact  is,  that  if  museums 
are  not  educational,  but  are  only  peep-shows,  and 
monopolised  hy  the  few  extremely  learned  men, 
they  are  of  a very  limited  value. 

It  now  becomes  my  painful  duty  to  tell  Hanley, 
and  all  the  schools  of  Art  and  Science  in  the  United 
Kingdom,  that  this  organisation,  so  wisely  insti- 
tuted and  bravely  fought  for  by  the  Prince  Con- 
sort, which  has  already  borne  fruits  greatly  prized 
by  the  nation,  and  imitated  by  foreign  nations, 
and  is  so  indispensable  for  the  progress  of  this 
country,  commercially,  socially,  and  morally,  is 
now  in  great  jeopardy.  The  Government,  as  con- 
stituted in  last  August,  a little  mesmerised  and 
much  garotted,  had  it  in  contemplation  to  make 
changes  which  were  directly  opposed  to  the  further 
development  of  the  present  Science  and  Art  system, 
and  to  the  beneficent  spirit  of  all  the  aims  and 
labours  of  the  wise  Prince  who  had  started  it. 

The  Science  and  Art  Department  has  hitherto 
won  its  position  and  flourished  under  the  inesti- 
mable advantages  of  a management  which  insured 
individual  Parliamentary  responsibility.  In  diffe- 
rent ways  the  Department  has  had  the  sympathetic 
support  of  statesmen  of  all  political  parties — of  Mr. 
Labouchere  (afterwards  Lord  Taunton),  of  Mr. 
Henley,  of  Mr.  Cardwell,  of  Lord  Stanley  of 
Alderley,  of  the  Marquis  of  Salisbury,  of  Earl 
Granville,  of  the  Duke  of  Buckingham,  of  the 
Duke  of  Marlborough ; so  it  had  of  the  Marquis 
of  Eipon, — but  I say  with  deep  sorrow  he  suc- 
cumbed to  a malevolent  influence  before  he  resigned 
office.  I even  believe  that  the  evil  spiiit  drove  him 
out  of  office.  He  is  succeeded  by  Lord  Aberdare, 
who  took  an  intelligent  interest  in  the  South  Ken- 
sington Museum  when  he  was  Vice-President  of 
Education.  I appeal  to  him  to  continue  its  friend. 

Manufacturers  of  Hanley  and  the  Potteries  well 
know  what  business  is,  and  that  nothing  but 
muddle  and  bankruptcy  follow  where  there  is  no 
individual  responsibility.  Are  you  not  surprised  to 
learn  that  it  was  actually  contemplated  that  the 
culminating  point  of  the  Science  and  Art  system, 
and  its  necessary  complement,  the  Kensington 
museum,  was  to  bo  dissevered  from  that  system, 
and  placed  in  the  had  in  the  hands — of  whom  P 
Can  you  guess  ? His  Grace  the  Lord  Archbishop 
of  Canterbury,  the  Lord  Chancellor,  the  Speaker 
of  the  House  of  Commons,  the  Bishop  of  London, 
— (why  not  Archbishop  Manning  and  Dr. 
Cumming,  and  Mr.  Spurgeon  as  well  ?) — the  First 
Lord  of  the  Admiralty  (not  sufficiently  engaged 
in  inventing  Devastations),  the  Lord  Chamberlain, 
the  Home  Secretary,  the  Colonial  Secretary  (with 
the  Ashantee  war  on  his  hands),  the  Indian  Secre- 


tary, the  Lord  Chief  Justice  of  the  Queen’s  Beilch, 
also  of  the  Common  Pleas,  the  Attorney-General, 
(hardly  recovered  from  his  Tichborne  labours),  the 
Solicitor-General,  the  Master  of  the  Rolls — not 
having  lots  of  leisure — -besides  some  thirty  others 
of  the  highest  distinction,  well  worked  with  other 
business.  You  will  ask  why  burthen  that  most 
excellent,  over- worked  prelate,  the  Archbishop  of 
Canterbury,  whom  I respect  much,  with  the  addi- 
tional work  of  settling  if  Hanley  School  of  Art 
should  or  should  not  borrow  a tea-cup  or  dish  as  a 
pattern  from  the  Kensington  Museum  ? Or  if  any 
particular  object  should  be  bought  for  its  use,  and 
what  price  should  be  paid  for  it  P Why  was  this 
proposed?  Because  a hundred  years  ago  the  Arch- 
bishop of  that  day  was  named  by  an  Act  of  Par- 
liament to  see  that  a lottery  was  fairly  drawn, 
which  lottery  was  to  be  the  means  of  raising  the 
wind  to  establish  the  British  Museum.  That 
immoral  lottery  created  the  Archbishop,  and  Chan- 
cellor, and  Speaker  trustees,  to  see  fair  play,  and 
now  they  have  grown  to  a corporation  of  about 
fifty  trustees.  In  simplicity  and  doubt,  you  wiU 
ask,  are  fifty  trustees  the  proper  administrators  of 
public  money  to  the  extent  of  hundreds  of  thousands 
a year  for  Science  and  Art  P Woiild  the  Potteries 
trust  these  fifty  great  men  to  get  them  20,  or  even 
10  per  cent,  profit  on  their  pottery  wares  ? I think 
not.  But  what  said  the  present  Duke  of  Somerset, 
and  Lord  Canning,  afterwards  Governor- General 
in  India,  and  Lord  Houghton,  and  J oseph  Hume, 
in  1850,  who  then  were  Royal  Commissioners  to 
inquire  into  the  way  in  which  these  Churchmen, 
these  lawyers,  these  Ministers,  &c. , had  performed 
their  duty  as  trustees  of  the  British  Museum  ? 
“ On  the  whole,”  says  the  Duke  of  Somerset  (the 
present  duke,  whom  they  have  muzzled  by  making 
him  a trustee,  &c.),  “the  conclusion  has  been 
forced  upon  us,  that  the  mode  in  which  the  trustees 
have  exercised  their  functions  of  government  in  the 
Museum  has  not  been  satisfactory.”  Mr.  Gregory 
(whom  Mr.  Gladstone  has  sent  out  as  Governor 
of  Ceylon)  assured  the  House  of  Commons  in  1859 
that  the  British  Museum  was  “ in  hopeless  confu- 
sion ; valuable  collections  wholly  hidden  from  the 
public,  and  great  portions  of  others  in  danger  of 
being  destroyed  by  damp  and  neglect.”  In  1866, 
the  Ddtnhurgh  Review  said  ; — The  state  of  the 
collections  is  a national  disgrace.  An  overcrowded 
building,  most  unsuitable  for  exhibition,  most  tm- 
healthy  to  visitors,  and  destructive  to  many  objects 
from  insufficient  ventilation  ; ill-cared  for  and  ill- 
lighted  ; specimens  of  sculpture  disflgimed  with 
dirt ; specimens  of  natural  history  crowded  in  cases 
which  are  not  dust-tight,  and  sluttishly  neglected ; 
labels  wanting— throughout  an  air  of  sleepy,  slat- 
ternly shabbiness.” 

I think  I can  make  you  best  understand  what 
woidd  be  the  working  of  the  proposed  change,  by 
showing  you  what  now  happens  to  a Hanley  student 
who  comes  up  to  London  to  visit  the  British 
Museum  and  the  South  Kensington  Museum.  We 
will  suppose  that  he  comes  up  to  town  towards  the 
end  of  the  Christmas  holidays.  He  arrives  at 
Euston  Station.  No  railway  terminus  is  within  a 
mile  of  the  British  Museum,  so  he  has  to  take  a 
cab,  or  walk.  He  goes  there  on  a Tuesday.  He 
finds  the  gates  closed.  He  asks  for  admission. 
He  is  told  that  the  Museum  is  not  open  on 
Tuesdays,  except  to  a party  of  fifty.  “ Oh,”  says 
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the  student,  “ perhaps  you  will  allow  me  to  wait 
and  join  the  party.”  “ Nothing  of  the  kind — 
you  are  no  party  of  fifty,  and  can’t  ho  admitted.” 
“ Please,  sir,  may  I come  to-morrow?”  “No; 
to-morrow  is  the  beginning  of  our  washing-up 
week.”  “ Then  can’t  I enter  for  a whole  week  P ” 
“ No  ; it’s  our  general  wash,  and  we  shall  be  in 
the  thick  of  soap-suds  and  steam.”  The  student 
waits  until  the  washing  days  are  over,  and  pre- 
sents himself  on  a Saturday  morning,  at  ten  o’clock, 
when  he  is  told  there  is  no  admittance  till  twelve. 
At  last  he  gains  admittance.  Looking  like  a • ‘ young 
man  from  the  country,”  he  is  made  to  sign  his 
name  in  a book.  The  policeman  looks  at  him  well 
and  puts  his  mark  in  a book  to  count  him.  He 
finds,  notwithstanding  the  washing,  that  the 
niuseum  looks  very  dark,  and  smells  very  fusty. 
Being  a plumber  and  glazier  by  trade,  and  in- 
terested in  windows,  he  perceives  that  there  are 
no  adequate  arrangements  for  opening  the  windows 
and  for  ventilation.  He  passes  through  the  statue 
galleries,  but  cannot  see  many  of  the  objects  for 
want  of  light,  and  does  not  understand  the  label- 
ling,  as  he  has  not  been  taught  Latin  and  Greek. 
He  wishes  to  look  at  some  etchings  of  ornament, 
and  rings  a bell  at  the  print-room  door,  where  he 
is  told  he  must  get  a special  permission,  so  he  can- 
not enter  now.  His  brother,  being  a working 
jeweller  at  Sheflield,  and  having  read  Mr.  Lowe’s 
speech  at  the  last  Cutlers’  feast,  which  informed 
him  that  the  Treasury  had  spent  several  thousand 
pounds  in  jewellery,  he  makes  an  effort  to 
see  it,  but  fails  altogether.  He  is  sent  from 
passage  to  passage,  to  find  out  where  it  is.  He 
is  made  to  ring  a bell,  and  is  finally  told  that  he 
must  apply  to  the  learned  keeper,  who  is  not  to  be 
found,  and  whom  he  has  not  the  honour  of  know- 
ing. His  son  Tom,  being  something  of  an  entomo- 
logist, he  wanders  about  for  an  hour  or  so  on  a 
commission  to  find  the  insects,  which,  as  well  as 
most  of  the  specimens  of  natural  history,  are  im- 
perfectly labelled,  and  many  of  ffbem  so  crowded 
and  dusty  that  he  cannot  see  them  properly.  By 
this  time  he  has  caught  what  is  well  known  as  the 
“ museum  headache,”  so  he  seeks  for  refreshment. 
He  descends  to  the  vaults  of  the  building,  there  to 
find  that  he  cannot  get  any,  because  the  trustees 
have  given  up  that  business.  Mr.  Melly,  his 
member,  had  given  him  an  introduction  to  Mr. 
Winter  Jones,  to  obtain  an  admission  to  the  read- 
ing-room, but  he  found  he  had  left  it  behind  him, 
and  so  he  could  not  get  admission.  Now,  let  me 
contrast  these  antiquated  obstructions  with  the 
facilities  which  the  Hanley  student  will  find 
at  the  Kensington  Museum.  He  comes  up 
by  the  railway  from  Hanley,  not  to  Euston, 
but  to  South  Kensington  Station,  which  puts 
him  down  within  some  200  yards  of  the 
museum.  He  finds  the  place  open  every  day  in 
the  week  at  ten  o’clock.  It  is  never  closed  for 
cleaning  and  repairs.  I could  tell  the  Archbishop 
the  secret  how  to  do  it,  if  his  Grace  really  desired 
to  do  the  work.  Three  days  it  is  open  until  ten  at 
night.  (Mr.  Panizzi  would  have  done  the  same 
for  the  reading-room  at  the  British  Museum, 
but  the  Ai'chbishop  and  the  forty-nine  trustees 
prevented  him.)  The  Hanley  student  is  counted 
in  by  a turnstile.  He  is  not  called  upon  to  sign 
his  name  or  to  give  up  his  iimbrella.  If  his  wife 
and  the  baby  are  with  him,  baby  is  even  admitted. 


Being  an  art  student,  he  can  consult  the  Art  Library 
and  Educational  Library  by  showing  his  ticket , 
and  he  gets  admission  for  a week  for  sixpence. 
He  can  draw  any  object  he  sees.  He  finds  every 
object  labelled,  and  is  told  what  the  nation  has 
paid  for  it.  He  finds  chairs  and  benches  in  plenty 
to  sit  upon.  He  can  eat  when  he  pleases.  Even 
princes  and  princesses  are  glad  to  come  to  the  re- 
freshment room.  He  can  wash  his  hands  when  he 
wants  to  do  so.  He  finds  the  light  perfect  for  the 
pictures,  &c.  Appropriate,  new,  and  unobtrusive 
decoration,  the  work  of  his  fellow-students,  he  may 
find  everywhere.  The  clean  mosaic  and  tile  fioor 
contrast  favourably  with  the  dusty,  brown-paper 
coloured  stone  and  wooden  floors  of  the  British 
Museum.  The  buildings  are  cool  in  summer  and 
of  equal  warmth  in  winter.  He  can  breathe  freely 
and  gets  no  headache.  He  can  look  freely  at  the 
jewellery  and  the  priceless  gems  lent  by  the  Duke 
of  Marlborough,  the  Dulie  of  Devonshire,  or  Mr. 
Beresford  Hope,  without  disturbing  or  boring  a 
very  learned  keeper.  The  spirit  of  the  place  has 
always  sought  to  attract  the  public,  its  paymasters, 
to  come  as  often  as  possible,  and  give  them  a 
hearty  welcome. 

Hanley  students ! Art  and  science  students 
throughout  the  country  ! I appeal  to  you.  Are 
you  going  to  permit  this  work  of  the  Prince 
Consort’s — matured  and  organised  with  great  atten- 
tion and  the  labour  of  years — to  be  destroyed,  and 
this  insult  to  his  memory  to  be  perpetrated  ? Will 
you  suSer  the  means  of  your  own  instruction  to 
be  taken  away,  or  muddled  with  old  world- decay- 
ing notions  ? If  my  opinion,  based  upon  fifty 
years’  official  experience,  be  worth  anything,  I 
publicly  and  with  confidence  assert  that  the  pro- 
ject is  impracticable,  and  if  attempted  must  fail. 
If  I know  the  feelings  and  common  sense  of  the 
nation,  it  will  not  stand  it,  just  as  they  would  not 
stand  the  Zanzibar  Contract  or  the  Match -tax,  and 
other  errors  of  a similar  som-co.  I call  upon  you  all 
to  tell  your  wishes  in  a constitutional  voice  to  your 
representatives  in  Parliament,  to  urge  them  to 
protect  yom’  best  interests  and  rights,  and  this 
national  property,  from  unprincipled  invasion  and 
threatened  indignity,  and  I offer  to  you,  and  all 
interested  in  Science  and  Art  instruction,  my 
humble  services,  if  I can  be  any  use  during  the 
rest  of  my  life,  to  preserve  from  the  hands  of  the 
ignorant  spoiler  your  x^rivileges,  and  the  institution 
which  the  Prmce  Consort  founded. 


The  first  consignment  of  Queensland  sugar,  made 
with  a view  to  test  the  English  market,  was  brought  to  auc- 
tion on  Friday  last,  by  Messrs.  W.  Anderson  and  Co.,  at  the 
London  Commercial  Sale  Rooms,  and  partly  disposed  of,  the 
prices  realised  being  considered  satisfactory.  The  sugars 
sold  were  from  the  Government  establishment  on  the  island 
of  St.  Helena,  Moreton  Bay. 

There  is  said  to  be  enough  iron  ore  in  the  neigh- 
bourhood of  the  Black  River  Falls,  Minnesota,  to  supply 
the  whole  demand  of  the  United  States  for  the  next  ten 
centuries.  The  State  geologist  is  authority  for  the  state- 
ment. 

The  telegraph  is  maldng  rapid  strides  in  South 
America.  It  is  expected  that  iu  September,  Valpariso, 
Santiago  di  Chili,  Buenos  Ayres,  Montevideo,  Rio  de  Janeiro, 
Bahia,  and  Pernambuco,  will  be  linked  together  by  wires. 

It  is  proposed  to  enlarge  the  St.  Philip  Canal, 
at  the  outlet  of  the  Mississippi  River,  at  an  estimated  expen- 
diture of  12,000,000  dollars. 
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ANNUAL  INTERNATIONAL  EXHIBITIONS. 


The  following  rules  have  been  issued  by  her  Majesty’s 
Commissioners  for  the  preparation  of  diagrams  of  ancient 
and  modern  buildings  of  all  countries  in  Division  II., 
Class  9 (civil  engineering),  architectural  and  building 
contrivances,  of  the  Exhibition  of  1874: — 1.  The  dia- 
grams should  be  of  a bold  scenic  character.  2.  They 
should  be  execnted  on  canvas,  and  may  be  in  oil  colour 
or  distemper.  3.  They  may  be  executed  in  colours  or  in 
monochrome.  4.  They  should  be  perspective  views.  6. 
Each  diagram  should  be  at  least  6 feet  by  10  feet,  but 
single  diagrams  ought  not  to  occupy  more  than  10  feet 
in  height  and  20  feet  in  length.  6.  Each  diagram  should 
be  attached  to  a roller,  and  sent  rolled.  7.  The  scale 
should  be  clearly  marked  upon  each  diagram.  8.  Her 
Majesty's  Commissioners  would  he  glad  to  have  the  right 
of  purchasing  the  diagrams,  if  for  sale,  at  the  prices 
attached  to  them. 


EXHIBITIONS. 


RISE  OF  INTERNATIONAL  EXHIBITIONS. 

The  following  sketch  of  the  growth  of  exhibitions  is 
taken  from  the  Philadelphia  Centennial  Chronicle : — 

“The  taste  for  public  exhibitions  has  ever  been  the 
evidence  of  the  industrial  and  commercial  activity  of  a 
people.  If  we  turn  back  to  ancient  history,  we  find  that 
the  great  wealth  of  the  cities  of  the  Mediterranean  was 
due  to  the  fact  that  the  bazaars  of  Tyre  and  Carthage 
brought  together,  through  commerce,  the  wonderful 
riches  of  the  then  known  world.  At  a later  period, 
Rome,  after  having  conquered  many  peoples,  desiring  to 
assimilate  them  under  the  dominion  of  the  Caesars,  com- 
menced public  exhibitions,  at  which  were  brought 
together  the  different  productions  of  the  globe,  com- 
prising precious  stones,  pearls,  rare  woods,  steel  armour, 
crystals,  amber,  embroidered  cloths,  and  other  objects  of 
value.  After  the  invasion  of  the  Roman  Empire  by 
barbarian  hordes,  this  industrial  chain  was  broken,  to 
be  taken  up  again  in  the  Middle  Ages ; for  the  great 
fairs  held  at  Leipzig,  Nijni  Novgorod,  &c.,  were  cer- 
tainly national  exhibitions.  In  Italy  and  France, 
county  and  town  fairs  have  been  held  for  many  years ; 
and  these  all  go  to  prove  th,at,  as  the  cause  of  civilisa- 
tion advances,  so  does  the  desire  for  public  exhibitions. 

At  a later  date,  1699,  an  exhibition  was  held  in 
Leyden,  which,  among  other  curiosities,  contained  a 
Norwegian  house  built  of  beams,  side  by  side  with  a 
mermaid's  hand,  a crocodile,  a Roman  lamp,  a Persian 
pipe,  Arabian  jewels,  Chinese  paper,  Egyptian  linen, 
&c.,  &c.  In  1756  and  1761,  prizes  were  offered  by  the 
Society  of  Arts  in  England.  France  in  1797,  founded 
the  first  of  her  national  fairs,  at  which  were  110  contri- 
butors. The  second  took  place  in  1801,  with  229  ex- 
hibitors. 

“ This  was  specially  an  International  Exhibition,  and 
due  to  the  efforts  of  the  French  Government;  for  the 
Minister  of  the  Interior  issued  a notice  inviting  the  con- 
tributions of  other  nations,  and  stating  that  prizes  would 
be  given,  particularly,  howev’’er,  to  inventors  in  improve- 
ments in  wool  machiner)'.  For  the  purpose  of  securing 
greater  perfection  in  this  machinery,  the  exhibition  was 
postponed  for  some  months.  Special  committees  of  ex- 
perts were  formed  in  each  department  of  France,  who 
made  the  selection  of  those  articles  of  manufactures  and 
practical  inventions  deemed  worthy  of  a place.  This 
exhibition  was  held  in  the  Grand  Court  of  the  Louvre. 
The  report  of  the  jury  is  very  interesting,  indicating,  as 
it  does,  the  appreciation  then  held  by  practical  men  of 


the  value  of  these  exhibitions,  as  follows  : — ‘ There  is  not 
an  artist  or  inventor  who,  once  obtaining  thus  a public 
recognition  of  his  ability,  has  not  found  his  reputation 
and  business  largely  increased.  ’ Special  attention  was 
paid  to  the  cost  of  each  article,  and  the  best  means  of 
diminishing  that  cost,  to  the  advantage  of  all  concerned. 
The  parties  receiving  the  gold  medal  on  this  occasion 
dined  with  Napoleon,  then  First  Consul.  These  exhibi- 
bitions  were  kept  up  for  several  years,  as  follows : — The 
third  was  held  in  1802,  with  540  exhibitors;  the  fourth 
in  1806,  with  an  increase  to  1,422;  the  fifth  in  1819, 
with  1,663  ; the  sixth  in  1823,  with  1,648  ; and  others 
in  1827,  with  1,795  ; in  1834,  with  2,447 ; in  1839,  with 
3,281 ; in  1844,  with  3,960  ; and  the  eleventh  in  1849, 
with  4,494  exhibitors. 

“ In  Great  Britain,  exhibitions  were  held  at  London  by 
the  Society  of  Arts  in  1846,  1847,  1848,  1849;  at  Cork,  in 
1852;  and  at  Dublin,  in  1853.  The  results  of  1819  and 
1844  were  so  very  satisfactory,  that  in  1849  the  English 
Government  became  much  interested,  and  the  first  steps 
were  taken  for  the  International  Exhibition  of  1851. 
This,  the  first  of  the  really  great  exhibitions,  was  visited 
by  6,039,000  paying  visitors,  there  were  13,937  exhi- 
bitors, and  the  receipts  were  over  2,500,000  dollars,  with 
a balance  after  paying  expenses  of  over  1,000,000  dollars. 
As  an  evidence  of  the  attention  given,  and  the  effect 
upon  the  minds  of  able  and  experienced  judges,  of  the 
advance  shown  by  our  own  country  at  that  exhibition, 
the  following  extract  is  taken  from  the  report  of  the 
French  Commissioners;  first  making  reference  to  the 
United  States,  France,  and  Great  Britain,  as  the  three 
nations  showing  the  most  progress  in  this  direction, 
it  continues  as  follows  : — Massachusets,  to  the 
west  of  the  Atlantic,  occupying  a territory  much  less 
fertile  than  the  basins  of  the  Mississippi,  the  La  Plata, 
or  the  Amazon — Massachusets  has  grown  by  agriculture, 
but  principally  by  mechanical  and  manufacturing  in- 
dustry. It  has  placed  itself  at  the  head  of  genius  and 
art,  in  the  midst  of  one  hundred  and  twenty  states  of  the 
New  World.  To  its  too  limited  territory  has  been  added 
the  wealth  of  two  oceans ; to  the  whale  fisheries  of  the 
Polar  Seas  have  been  sent  more  fishermen  than  the  entire 
population  of  the  countries  washed  by  their  waters. 
Seeking  in  Asia  the  treasures  of  the  equator,  the  precious 
drugs,  perfumes,  &c.,  of  the  torrid  zone,  it  cancels  the 
obligation  with  blocks  of  pure  ice  taken  from  its  own 
lakes.  To  gain  from  her  flowing  waters  an  astonishing 
power,  falls,  cataracts,  and  rapids  are  made  use  of  to 
move  machinery.  It  has  not  been  sufficient  that  we 
should  have  Cambridge  as  an  Alma  Mater ; but  to  that 
have  been  added  Manchester,  Glasgow,  Leeds,  and 
Halifax.  For  the  half  century  now  before  us,  she  pre- 
pares against  the  Colossus  of  British  industry  a war  of 
giants ; it  has  already  commenced.  New  England  opens 
the  second  war  of  independence,  and  the  conquest  shall 
be  the  independence  of  arts.’  The  committee  in  this 
report  devote  some  300  pages  to  our  progress  up  to  that 
date,  taking  in  state  by  state. 

“ That  the  history  and  results  of  the  world’s  fairs  and 
Industrial  Exhibitions  have  shown  steady  and  healthy 
growth,  appears  from  these  figures  : — London,  1851, 
13,937  exhibitors,  6,039,000  paying  visitors  ; Paris,  1855, 
23,754  exhibitors,  5,162,000  paying  visitors;  London, 
1862,  28,653  exhibitors,  6,211,000  paying  visitors ; Paris, 
1867,  50,226  exhibitors,  9,921,698  paying  visitors. 


PHILADELPHIA  EXHIBITION. 

The  following  is  the  classification  adopted  by  the 
United  States  Commission  on  the  International  Univer- 
sal Exhibition  of  1876  : — 

Department  I. 

Haw  Materials,  Mineral,  Vegetalle,  and  Animal, 

Group  10. — Minerals,  ores,  building-stones,  metals, 
and  metallurgical  products. 
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Group  11. — Agricultural  products  used  chiefly  for 
food. 

Group  12. — Arboriculture  and  floriculture. 

Group  13. — Forest  products. 

Group  14. — Aromatic,  oleaginous,  saponaceous,  stimu- 
lating, and  narcotic  substances  of  vegetable  growth, 
vegetable  drugs,  and  perfumes. 

Group  15. — Fibrous  substances  of  vegetable  and  of 
animal  origin  used  in  the  arts. 

Group  16. — Animals,  live  stock,  &c. 

Group  17. — Fish  and  aquatic  life  and  flsb  products. 
Group  18. — Animal  products  used  as  food,  or  as  the 
basis  of  manufactures,  exclusive  of  aquatic  products. 
Group  19. — Preserved  meats,  vegetables  and  fruits. 

Department  II.  , 

Materials  and  Manufactures  used  for  Food,  or  in  the  Mrts 
the  result  of  extractive  or  eombining  processes. 

Group  20. — Extracts  and  compounds  of  animal  or 
vegetable  orgin,  used  chiefly  for  food. 

Group  21. — Potash,  soda,  and  ammonia,  salt,  bleaching 
powders,  fertilising  compounds,  mineral  acids. 

Group  22. — Oils,  soaps,  candles,  illuminating  and  other 
gases. 

Group  23. — Chemical  and  pharmaceutical  prepara- 
tions. 

Group  24. — Paints,  pigments,  dyes,  colours,  turpen- 
tines, oils,  and  varnishes. 

Group  25. — Patent  medicinal  compounds,  perfumery, 
essences,  pomades,  cosmetics,  aromatic  vinegars,  &c. 

Group  26. — Cements,  artificial  stone,  concrete,  and 
boton. 

Group  27. — The  ceramic  art,  terra-cotta,  faience,  por- 
celain and  glass. 

Group  28. — Explosive  and  fulminating  compounds. 
Department  III. 

Textile  and  Felted  Fabrics,  Apparel,  Costumes,  and  Orna- 
ments for  the  Person. 

Group  30. — Yarns  and  woven  goods  of  vegetable  or 
animal  materials. 

Group  31. — Woven  and  felted  goods,  of  wool  or  mix- 
tures of  wool. 

Group  32. — Silk  and  silk  fabrics,  and  mixtures  of 
which  silk  is  the  predominating  material. 

Group  33. — Knit  goods  and  hosiery,  including  under- 
wear made  of  piece  goods. 

Group  34. — Clothing,  ready-made  clothing,  military 
clothing,  costumes,  and  clothing  for  special  objects. 

Group  35. — Hats,  caps,  boots,  shoes,  gloves,  mittens, 
&c.,  straw,  and  palm-leaf  hats,  bonnets,  and  millinery. 

Group  36. — Laces,  embroideries,  trimmings  for 
clothing,  furniture,  and  carriages. 

Group  37. — Fine  jewellery,  and  metallic  or  mineral 
ornaments,  worn  upon  the  person. 

Group  38. — Ornaments,  artificial  flowers,  coiffures, 
buttons,  trimmings,  fans,  umbrellas,  sun-shades,  walking 
canes,  and  other  ornaments  of  dress  or  adornment,  ex- 
clusive of  jewellery. 

Group  39. — Paper,  paste-board,  card-board,  wall- 
paper, and  paper  industry  generally. 

Department  IV. 

Furniture  and  Manufacture  of  general  use  in  Construction 
and  in  Dwellings. 

Group  40. — Heavy  furniture  for  parlour,  chamber, 
and  the  library. 

Group  41. — Table  furniture  of  glass,  china,  and  metal. 
Group  42. — Mirrors,  stained  and  enamelled  glass,  cut 
! and  engraved  window  glass,  and  other  decorative  ob- 
i|  jects. 

Group  43.— Apparatus  and  fixtures  for  heating,  light- 
t ing,  and  cooking. 

I Group  44. — Hardware  used  in  construction,  exclusive 

I,  of  tools  and  implements. 


Depart.ment  V. 

Tools,  Implements,  Machines,  and  Presses. 

Group  50. — Machines,  tools,  and  apparatus  of  mining, 
metallurgy,  chemistry  and  the  extractive  arts. 

Group  51. — Machines,  tools  and  apparatus  of  agricul- 
ture and  forestry,  and  of  alimentary  industry. 

Group  52. — Machines  and  tools  for  working  wood, 
metal,  or  stone. 

Group  53. — Machines  and  implements  of  spinning, 
weaving,  felting,  paper-making,  sewing,  and  making 
clothing  and  ornamental  objects. 

Group  54. — Machines  and  apparatus  for  type-setting, 
printing,  stamping,  embossing,  and  for  making  books  ; 
paper- working,  miscellaneous  hand- tools,  machines,  and 
appliances  used  in  various  arts.  Cutlery. 

Group  58. — Instruments  andapparatus  of  medicine  and 
surgery,  of  relief  to  the  wounded ; sanitary  apparatus 
and  methods. 

Group  59. — Instruments  and  apparatus  for  the  de- 
struction of  life,  for  hunting,  trapping,  and  fishing. 

Department  VI. 

Motors  and  Transportation. 

Group  60. — Motors  and  apparatus  for  the  generation 
and  transmission  of  power,  and  for  lifting  and  moving 
fluids. 

Group  61. — Vehicles  and  apparatus  of  transportation 
on  common  roads. 

Group  62. — Railways  and  railway  plant. 

Group  63.— Railway  rolling  stock  and  apparatus. 

Group  64. — Hoisting  and  lifting  apparatus. 

Group  65. — Transportation  upon  suspended  cables. 
Aerial  transportation.  Pneumatic  transportation. 

Group  66. — Boats  and  sailing  vessels. 

Group  67. — Steam-ships,  steam-boats,  propellers,  and 
all  vessels  propelled  by  steam  or  other  fixed  motors. 

Group  69. — Boats  or  vessels  designed  for  special 
purposes. 

Department  VII. 

Apparatus  and  Methods  for  the  Increase  and  Diffusion 
of  Knowledge. 

Group  70. — Educational  apparatus  and  methods. 

Group  71. — Typographic  aids  to  the  preservation  and 
dissemination  of  knowledge. 

Group  72. — Charts,  maps,  and  graphic  representations. 

Group  73. — Telegraphic  instruments  and  methods. 

Group  74. — Instruments  of  precision,  and  apparatus  of 
physical  research,  experiment  and  illustration. 

Group  75. — Meteorological  instruments  and  apparatus. 

Group  76. — Mechanical  calculation,  indicating  and 
registering  apparatus,  other  than  meteorological. 

Group  77. — Weights,  measures,  and  coins;  weighing 
and  meteorological  apparatus. 

Group  78. — Chronometric  apparatus;  time  measures  of 
all  kinds. 

Group  79. — Musical  instruments  and  accoustic  appa- 
ratus. 

Department  VIII. 

Engineering,  Public  Works,  Architecture,  %c. 

Group  80. — Agricultural  engineering. 

Group  81. — Mining  engineering. 

Group  82. — Civil  engineering. 

Group  83. — Dynamic  and  industrial  engineering. 

Group  84. — Railway'  engineering. 

Group  85. — Public  works  and  architecture. 

Group  87. — Submarine  constructions,  foundations, 
piers,  docks,  &c. 

Group  88.— Military'  engineering. 

Group  89. — Naval  engineering. 

Department  IX. 

Plastic  and  Graphic  Arts. 

Group  90. — Sculpture. 

Group  91. — Painting. 
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Group  92. — Line  drawing,  engraving,  and  die-sinking. 
Group  93. — Chromo-lithography  and  lithography. 
Group  94. — Photography. 

Group  95. — Industrial  designs. 

Group  96. — Mosaic  and  inlaid  work. 

Group  97. — Architectural  designs  and  models. 

Group  98. — Decorating  and  furnishing  of  interiors  of 
public  and  private  buildings. 

Group  99. — Landscape  gardening. 

Depabtment  X. 

Objects  illustrating  Efforts  for  the  Improvement  of  the 
Physical,  Intellectual,  and  Moral  Condition  of  Man. 
Group  100. — Physical  development  and  condition. 
Group  101. — Sanitary. 

Group  102. — Benevolence. 

Group  103. — Government  and  law. 

Group  104. — Eeligious  organisations  and  systems. 
Group  105. — Education. 

Group  106. — Institutions,  societies,  and  organisations 
having  for  their  object  the  promotion  of  science. 

Group  107. — Co-operative  associations. 

Group  108.^ — Music  and  the  drama. 

Group  109. — Exhibitions  of  works  of  art  and  industry. 


Vienna  Industrial  Exhibition,  1873. — The  Vienna 
Exhibition  absolutely  closes  on  the  2nd  November,  with- 
out any  final  ceremonial. — The  Artisans’  Reports  upon 
the  Exhibition,  prepared  under  the  auspices  of  the 
Manchester  Society  for  the  Promotion  of  Scientific 
Industry,  are  to  he  published  on  November  1st.  The 
reports  are  thirty-one  in  number. 


THE  FLORIDA  SHIP  CANAL. 

The  Board  of  Trade  at  Mobile  have  been  memorialising 
the  Congress  of  the  United  States  for  an  appropriation 
to  commence  a survey  for  a ship  canal,  to  open  communi- 
cation between  the  waters  of  the  Gulf  of  Mexico  and  the 
Atlantic  Ocean,  through  the  Florida  Peninsula.  The 
proposed  canal  might  commence  at  Tampa  Bay,  and  the 
gulf  side  of  Florida.  At  that  point  there  is  a naturally 
well-protected  harbour,  with  ample  depth  of  water  for 
ships  drawing  20  feet,  and  the  channel  could  be  perma- 
nently deepened.  East  of  Tampa  Bay,  in  a distance  of 
125  miles  across  the  Peninsula  of  Florida,  at  its  narrowest 
part,  with  one  exception,  the  map  shows  on  the  Atlantic 
coast  depths  of  27  and  28  feet  of  water,  quite  close  to  the 
shore,  and  thence  to  the  broad  expanse  of  the  Atlantic  a 
free  and  unobstructed  way  for  vessels.  A breakwater 
will  be  required  there  to  form  an  artificial  harbour  for 
the  protection  of  vessels. 

From  all  the  information  published  on  the  subject,  de- 
rived from  those  familiar  with  the  proposed  route  of  the 
canal,  it  is  believed  that  a very  efficient  ship  canal,  with 
adequate  depth  of  water,  could  be  made  without  great  cost. 
The  land  is  level  across  the  proposed  route,  with  only  a 
few  feet  elevation  above  tide  water.  The  importance  of 
such  a canal  cannot  be  overrated.  The  passage  around 
the  southern  point  of  Florida,  which  vessels  engaged  in 
the  North  Atlantic  trade,  entering  and  leaving  the 
Gulf,  are  compelled  to  make  for  about  500  miles,  is 
narrow,  subject  to  tornadoes,  and  is  beset  with  con- 
cealed reefs,  upon  which  a rapid  current  has  a tendency 
to  carry  vessels.  The  consequent  dangers  are  such  that 
it  costs  on  an  average  three-eighths  of  one  per  cent, 
more  to  insure  for  a Gulf  than  for  an  Atlantic  port. 
Twenty- five  years  ago  the  amount  of  commerce  com- 
pelled to  use  this  passage  was  estimated  at  320,000,000 
dolls,  per  annum.  Taking*  the  increase  of  commerce 
since  then  at  only  ten  per  cent.,  the  present  commerce 
using  the  passage  would  be  352,000,000  dolls,  per  annum. 
If  the  value  of  the  vessels  is  assumed  on  an  average  at 
eight-tenths  of  their  cargoes,  the  property  passing 
through  the  Straits  of  Florida  will  amount  to  633,000,000 
dolls,  per  annum.  Three-eighths  of  one  per  cent,  on 


this  would  give  2,376,000  dolls,  as  the  increased  amount 
of  insurance  which  must  be  paid  annually  on  account  of 
the  dangers  of  the  Straits  of  Florida.  This  tax  would, 
in  ten  years,  or  less  time,  amount  to  a sum  sufficient,  in 
all  probability,  to  pay  for  the  entire  cost  of  the  canal, 
and  would  in  a great  measure  be  saved  by  its  pos- 
session. Nor  is  this  the  only  saving  that  would  be 
effected  by  the  canal.  A large  additional  saving  to  com- 
merce would  be  accomplished  from  the  use  by  vessels  of 
the  short  and  uninterrupted  passage  across  Florida  by 
the  ship-canal,  instead  of  the  long  and  obstructed  pas- 
sage around  the  peninsula  now  used. 

Mr.  Cridland,  the  British  Consul  at  Mobile,  says  that 
this  proposed  canal,  once  constructed,  would  be  in- 
valuable to  that  city,  not  only  on  account  of  savings  to 
her  business  in  insurance,  &c.,  but  because  it  would 
afford  cheap  water  transportation  to  her  route  of  com- 
merce, while  the  routes  of  commerce  of  the  South  At- 
lantic ports  must,  of  necessity,  have  expensive  trans- 
portation by  railroads.  Assuming  Selma,  Alabama,  as 
the  point  at  which  commences  competition  between 
Mobile  and  the  two  ports  of  the  South  Atlantic  for  the 
trade  of  the  interior,  the  proposed  canal  will  substitute 
1,080  miles  of  water-transportation  by  river,  ship-canal, 
and  ocean,  on  the  Mobile  route  for  437  miles  of  rail- 
road, and  170  miles  of  ocean-transportation  on  the  route 
via  Savannah.  Considering  that  the  cost  of  water- 
transportation  by  ocean,  good  river,  and  ship-canal  is  at 
least  eight  times  cheaper  than  that  of  railroad-trans- 
portation, it  is  clear  that  Mobile  will  enjoy  from  the 
canal  great  advantages  over  the  South  Atlantic  ports  in 
competing  for  the  trade  of  the  interior.  The  foreign 
exports  which  now  pass  around  the  600  miles  of  dan- 
gerous navigation  of  the  Florida  Pass,  taking  the  year 
ending  June  30,  1871,  would  amount  to  767,562,000 
dollars,  whilst  others  estimate  the  total  at  1,087,000,000  ; 

dollars.  If  the  latter  figures  are  correct,  and  the  state- 
ment that  the  construction  of  the  Florida  ship-canal 
would  reduce  the  premiums  on  insurance  3-8ths  of  1 per 
cent.,  the  annual  saving  to  commerce  from  this  source 
alone  would  amount  to  2,878,734  dollars,  and  in  freight 
it  would  save  as  much  more. 

To  estimate  the  interest  on  time  saved  would  be  diffi- 
cult, but  the  distance,  for  instance,  between  the  port  of 
Mobile  or  any  northern  or  foreign  port,  would  be  , 
shortened  for  steam-ships  two  or  three  days,  coming  in 
or  going  out,  or  four  or  six  days  in  the  round  trip,  and 
for  sailing  vessels,  six  or  eight  days,  or  fourteen  days 
the  round  trip.  But  the  advantages  of  such  a route  ^ 
does  not  end  here.  Mr.  J.  J.  Williams,  who  surveyed  j 
the  Tehuantepec  route,  under  the  direction  of  the  United 
States  Government,  estimates  that  2,000.000  tonnage 
would  be  added  to  the  commerce  of  the  Gulf  if  a canal 
were  cut  across  the  Isthmus  of  Panama,  a fact  that 
vastly  enhances  the  importance  of  this  project.  Further, 
it  is  thought  that  had  a canal  existed  the  past  thirty 
years  insurance  companies  would  have  made  better  divi- 
dends at  a premium  of  one-half  of  what  they  have 
usually  charged.  Its  great  importance  is  too  obvious  to 
enlarge  upon.  The  State  of  Alabama  has  already 
memoralised  Congress  for  its  survey  and  construction, 
and  the  Committee  of  the  Senate  promptly  responded  by 
recommending  an  appropriation  to  that  effect.  Other 
States  are  preparing  to  move  in  the  matter.  The 
National  Board  of  Trade,  sitting  at  New  York  City, 
in  October,  last  year,  unanimously  resolved  to  me- 
moralise  Congress  for  the  same  object.  All  commercial 
nations  would  be  benefited  by  the  construction  of  the 
Florida  Ship-Canal.  | 


The  American  Manufacturer  says  that  about 
7,000  acres  are  cleared  of  timber  each  week  day  in  the  United 
States.  Of  the  annual  crop  75,000,000  dollars  worth  goes  to 
fuel,  and  twice  as  much  to  fencing.  The  locomotives  in 
North  America  consume  no  less  than  700,000  cords,  or  500 
acres  a year. 
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ANNOUNCEMENTS  BY  THE  COUNCIL. 


NOTICES  TO  MEMBERS. 


Ordinary  Meetings. 

The  One-Hundred-and-Twentieth  Session  of  the 
Society,  will  commence  on  Wednesday,  the  19th 
November,  when  the  opening  address  will  be 
delivered  by  Major-General  P.  Eardley-Wilmot, 

E. A.,  F.R.S.,  Chairman  of  the  Coimcil. 

The  following  are  the  dates  of  the  Wednesday 
evening  Meetings,  the  chair  being  taken  at  eight 
o’clock : — 

1873.  November — — 19  26 

„ December 3 10  17  — — 

18H.  January — 14  21  28 

„ February  .... , . . . 4 11  18  25 

,,  March  4 11  18  25 

„ April — 8 15  22  29 

„ May  6 13  20  27 

The  Annual  General  Meeting  will  be  held  on 
June  24th,  at  four  o’clock.  No  visitors  are  ad- 
mitted to  this  Meeting. 

For  the  Meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

November  19.- — Opening  Address  by  Major-General 

F.  Eardley-Wilmot,  E.A.,  F.E.S.,  Chairman  of  the 
Council. 

(On  this  evening  the  Prince  Consort's  Prize,  the  Prizes 
gained  at  the  Technological  Examinations,  and  the  Medals 
awarded  during  the  last  Session,  will  be  presented  by  the 
Chairman.) 

November  26. — “ On  the  Manufacture  of  Iron  and 
Steel,”  by  Sir  Francis  C.  Knowles,  Bart. 

December  3. — “On  Australian  Vines  and  Wines,” 
by  J.  T.  Fallon,  Esq. 

December  10. — “ On  Mechanical  Processes  for  pro- 
ducing Decorative  Designs  on  Wood  Surfaces,”  by 
Thomas  Whitburn,  Esq. 

December  17. — “Whitby  Jet  and  its  Manufacture,” 
by  John  A.  Bower,  F.C.S.,  Science  Master,  Whitby 
School. 

Each  Member  is  privileged  to  introduce  two 
friends  to  every  Meeting,  and  a book  of  blank 
tickets  has  been  forwarded  for  this  purpose. 

Cantor  Lectures. 

The  first  course  of  Cantor  Lectures  for  the 
ensuing  Session  will  be  “On  Spectrum  Analysis  as 
aided  by  and  aiding  the  Arts,”  by  J.  Norman 
Lockyer,  Esq.,  F.E.S.,  and  will  consist  of  two 


lectures,  to  be  delivered  on  Monday  evenings,  the 
24th  November  and  1st  December. 

Lecture  I. — November  24tii,  1873. 

On  the  application  of  Photography  to  Spectroscopic. 
Eesearches. 

Lecture  II. — December  1st,  1873. 

On  Spectroscopy  in  its  quantitative  relations. 

The  second  course  will  be  on  the  “Chemistry  of 
Brewing,”  by  Dr.  Charles  Graham  (University 
College,  London),  and  will  consist  of  sevenLectures, 
to  be  commenced  on  Monday,  the  8 th  December  ; 
two  to  be  delivered  before  Christmas,  and  the 
remaining  five  after  Christmas,  as  follows  : — 

Lecture  I. — December  8th,  1873. 

Ilistorical  and  Preliminary. — History  of  brewing. 
Varieties  of  grain  used.  Chemical  examination  of  the 
properties  of  cellulose,  starch,  dextrine,  grape  sugar, 
elutus,  &c.  Action  of  nitrogenised  substances  on  starch. 

Lecture  II. — December  15th,  1873. 

On  Malting. — The  germination  of  seeds.  Chemical 
changes  produced.  Examination  of  the  processes  of 
steeping,  germination,  and  kiln-drying.  English  and 
Bavarian  methods  contrasted.  Chemical  examination  of 
malts,  with  some  analytical  methods  adopted  for  the  use 
of  the  master  brewer  (Braumeister). 

Lecture  III. — January  12tii,  1874. 

On  mashing. 

Lecture  IV. — January  19th,  1874. 

On  Boiling.  Hops,  their  properties  and  uses. 

Lecture  V. — January  26th,  1874. 

On  fermentation.  (Primary.) 

Lecture  VI. — February  2nd,  1874. 

On  fermentation.  (Secondary.) 

Lecture  VII. — February  9th,  1874. 

The  beer  of  the  future. 

These  lectures  will  include  a chemical  examina- 
tion of  the  chief  features  of  the  methods  of  brewing 
adopted  iu  England,  Scotland,  Germany,  Belgium, 
and  Norway,  with  proposals  for  the  prevention  of 
acidification  and  other  destructive  changes  which 
occur  in  beer.  The  lectures  on  fermentation  will 
include  an  account  of  the  natiu-e  and  chemical 
functions  of  the  various  yeast  plants.  During  the 
course,  chemical  tests  will  bo  described  for  the 
guidance  of  the  brewer  in  the  mashing,  boiling, 
and  fermenting  processes,  and  for  testing  the 
purity  of  the  water  and  utensils  used. 

Other  courses  will  also  be  given  during  the 
Session,  one  by  Professor  Barff,  M.A.,  having 
been  already  arranged.  These  Lectures  are  open 
to  Members,  each  of  whom  has  the  privilege  of 
introducing  two  friends  to  each  Lecture. 

Tickets  for  the  above  lectures  will  be  forwarded 
to  Members,  with  the  Journal,  m due  course. 

PKIZE  CABS. 

His  Eoyal  Highness  the  Prince  of  Wales, 
President  of  the  Society,  inspected,  on  Saturday 
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morning,  in  the  courtyard  of  Marlborough-house, 
the  four  cabs  selected  by  the  Society  of  Arts’  judges, 
viz.,  an  improved  hansom  by  Messrs.  Forder  and 
Co.,  of  Wolverhampton ; a two-wheeler  of  novel 
construction,  by  Thom,  of  Norwich;  a four-wheeler 
by  Lambert,  of  London  ; and  a four-wheeler  by 
Quick  and  Norminton,  of  London.  The  two  latter 
can  be  used  either  open  or  shut.  His  Royal 
Highness  expressed  himself  pleased  with  the 
vehicles,  and  considered  them  improvements  on 
those  at  present  in  use.  It  is  understood  that  his 
Royal  Highness  gave  an  order  for  one  of  Messrs. 
Forder’s  for  use  at  Sandringham. 


FOOD  COMMITTEE. 

The  Committee  met  on  Monday  last.  Present — 
Mr.  Benjamin  Shaw  (in  the  chair).  Sir  Antonio 
Brady,  Major-General  Eardley-Wilmot,  R.A., 
F.R.S.,  the  Rev.  J.  E.  Hall,  Mr.  J.  Y.  Manley,  Mr. 
E.  C.  Tufnell,  and  Mr.  J.  A.  Youl. 

The  Secretary  laid  before  the  Committee  a 
shoulder  of  mutton,  which,  under  his  superin- 
tendence, had  been  preserved  in  a refrigerator  for 
twenty-six  days.  This  meat  was  in  a sound  and 
excellent  condition.  The  Committee  directed  the 
Secretary  to  have  the  joint  cooked,  and  report 
upon  it.  It  was  cooked  on  the  following  day,  and 
the  Secretary  reports  that  it  was  in  capital  order, 
and  most  excellent  in  flavour.  The  lowest  tempera- 
ture to  which  it  was  exposed  whilst  it  remained 
in  the  refiigerator  was  Fahr.,  as  shown  by  a 
minimum  thenuometer  enclosed  with  it.  The 
Committee  had  also  before  them  specimens  of 
meat  preserved  in  a raw  state  by  a secret  process 
in  Buenos  Ayres,  in  the  month  of  April  last,  as 
certifled  by  the  Consul  of  that  place.  Portions  of 
it  were  cooked  and  tasted  by  the  Committee. 

TECHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the  techno- 
logy of  the  Arts  and  Manufactures  of  the  country 
for  1874,  is  now  ready  for  issue.  These  examina- 
tions will  be  held  annually,  in  conjunction  with  the 
examinations  of  the  Science  and  Art  Dej^artment, 
and  due  notice  will  be  given  of  the  particular  sub- 
jects selected  each  year. 

The  subjects  for  the  year  1874  will  be  Cotton, 
Paper,  Silk,  Steel,  Carriage-building,  Pottery  and 
Porcelain,  Gas  Manufacture,  Glass-making,  and 
Cloth  Manufacture.  Candidates,  in  order  to  obtain 
certificates  in  any  of  these  subjects,  must  pass  tlie 
examinations  of  the  Science  and  Art  Department 
in  certain  sciences,  which  are  specified  in  the  pro- 
gramme as  bearing  upon  the  particular  art  or 
manufacture.  In  addition  to  these,  special  papers 
will  be  set  in  the  technology  of  each  manufacture, 
by  examiners  appointed  by  the  Society  of  Arts. 


The  following  Prizes  are  offered  by  the  Society 
of  Arts  in  each  of  the  nine  subjects. 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

To  the  best  candidate  in  the  Elementary  Grade, 
£o. 

The  following  special  additional  Prizes  are 
offered  : — 

By  the  Worshipful  Company  of  Clothworkers,  a 
Scholarship  of  one  hundred  guineas,  to  be  awarded 
to  the  best  Candidate  in  Cloth  Manufacture,  pre- 
suming that  in  the  opinion  of  the  Council  he 
reaches  a sufficiently  high  standard.  The  Candi- 
date who  obtains  this  Scholarship  must  spend  at 
least  one  year  in  someplace  of  s jientific  instruction, 
to  be  approved  by  the  Council  of  the  Society  of  Arts 
and  by  the  Court  of  the  Clothworkers  Company. 

By  Wyndham  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Carriage  Building : — 

A Piize  of  ■ £3 

A Pi  ize  of  2 

By  the  Worshipful  Company  of  Spectacle  Makers, 
to  the  Second-best  Candidate  in  Honours  in  the 
Advanced  Grade  and  in  the  Elementary  Grade 
respectively,  in  the  Manufacture  of  Glass : — 


A Prize  of £5  5 

A Pi  ize  of 3 3 

A Piize  of 2 2 


The  examinations  of  the  Science  and  Art  De- 
partment will  be  held  dui  ing  the  first  three  weeks 
of  May,  the  technological  paper  being  worked  on 
the  evening  of  the  16th  May.  The  dates  of  the 
Science  subjects  are  given  in  the  Science  Directory, 
published  by  the  Science  and  Art  Department. 

In  order  that  these  Examinations  may  really  be 
successful  in  promoting  technical  education  in  this 
country,  it  is  desirable  that  encoiuagement  should 
be  given  to  candidates  by  the  offer  of  prizes  and 
scholarships.  With  this  object  the  Council  appeal 
to  the  trade  guilds  of  the  city  of  London,  to  mer- 
chants and  manufacturers,  and  to  members  of  the 
Society  generally,  to  aid  them  by  contributing  to 
the  prizie  fund. 

While  expressing  their  thanks  for  the  assistance 
they  have  already  received,  both  from  the  com- 
panies of  the  City  of  London  and  from  private 
mdividuals,  the  Council  would  repeat  tlie  appeal, 
made  last  year,  when  the  scheme  of  Technological 
Examinations  was  first  put  forward,  for  further 
funds  to  enable  them  to  prosecute  and  carry  out  in 
its  entirety  the  plan  which  has  been  drawn  up. 
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GENERAL  EXAMINATIONS,  1874. 

The  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  had  gratis,  on  application 
to  the  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
evenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — - 


Tuesday, 
April  21, 
From  7 to  10  p.m 

W E D N R S D AY, 
April  22, 
From  7 to  10  p m. 

Thursday, 
April  23, 
From  7 to  10  p.m. 

Friday, 
April  24, 
From  7 to  lop  m. 

Arithmetic. 

Theory  of  Music 

Political  Eco- 

Book-keeping. 

Logic. 

English  History. 

nomy. 

linglish  Lan- 

Floriculture. 

GermiQ. 

French. 

guage. 

Spaiiish. 

Fruit  and  Vege- 
table Culture. 

Italian. 

Friday,  April  24,  6 to  7 p.m.— Dictation. 


The  rule  which  formerly  prevented  a candidate 
who  had  once  obtained  a fir.st-class  certificate  in  a 
subject  from  being  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  Jrme,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subject  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Exammations. 


A discovery  of  considerable  economic  value  has 

just  been  uinde  iu  Newfoundland  in  ibe  shape  of  a bone-stone, 
which,  iu  texture  and  quality,  rivals  the  far-famed  oil-stoue 
of  Turkey  for  sharpeuiug-  the  fiuer  edged  toots,  and  is  of  uu- 
limited  extent. 

It  is  estimated  that  the  cotton  crop  of  Cali- 
fornia iu  1873  will  amount  to  a thousaud  bales,  of  which 
nearly  half  will  be  exported,  the  remainder  being  required 
for  home  consumption. 

In  the  first  ten  days  of  October,  29  ships,  of  an 
aggregate  burthen  of  55,200  tons,  passed  through  the  Suez 
Canal.  The  transit  revenue  collected  by  the  company  during 
the  ten  days  was  £23.400. 

The  Turkish  Minister  of  Posts  and  Telegraphs 

has  intimated  that  a new  line  of  telegraphic  o mmunii'anon 
with  Greece  has  been  opened  by  way  of  Tchesme  and  the 
island  of  Scio. 

A recently  published  statement  shows  that 
during  the  twelve  months  beginning  with  September,  1872 
and  ending  August,  1873,  there  were  1,300  accidents  upon 
railways  in  the  United  States,  by  which  341  persons  were 
killed,  1,410  injured.  * 
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PROCEEDINGS  OF  THE  SOCIETY- 


' CANTOR  LECTURES. 

The  sixth  and  concluding  lecture  of  the  third 
course  of  Cantor  Lectures  for  the  Session,  “On 
Wines;  their  Production,  Treatment,  and  Use,” 
was  delivered  by  J.  L.  W.  Thudichum,  Esq.,  M.D., 
on  Monday  evening,  May 26th,  1873,  as  follows: — 

Lecture  VI. 

The  Wines  of  Germany.  Riessliny,  a type  of  houqueited 
wines.  Classification  of  the  Wines  of  the  World,  as  deter- 
mined by  quality,  quantity,  value  in  th-e  market  of  highest 
and  lowest,  qualities.  Active  ingredients  of  Wine ; use 
of  chemical  analysis  ; me  of  Wine  to  the  healthy,  whether 
old  or  young.  Wine,  under  what  conditions  preferable 
to  all  other  alcoholic  liquids.  Wine  should  be  a beverage, 
not  a dram.  Use  of  Wine  to  the  delicate  and  sick.  Selec- 
tion and  prices  of  Wine.  Proposed  mod fcation  of  the 
import  duties,  to  adjust  them  to  the  climatio  difficulties  of 
Spain  and  Portugal. 

The  principal  wine-producing  districts  of  Germany 
are  the  valleys  of  the  Rhine  and  its  tributary  rivers. 
There  is  also  wine  produced  on  the  Saale  and  the  Elbe, 
but  the  nature  of  the  product  is  such  that  it  never  forms 
an  article  of  trade  out  of  the  producing  districts.  German 
Austria  also  produces  much  wine,  of  which  a small 
quantity  is  exported,  notably  wines  of  Vbslau.  For  our 
present  purpose,  we  must  confine  ourselves  to  a considera- 
tion of  the  typical  German  wines,  namely,  those  of  the 
Rhine.  They  are  characterised  by  a peculiar  bouquet, 
the  jKoduct  of  the  Riessling  grape.  It  may  be  estimated 
that  aliout  half  the  vines  of  the  Rhine  valley  consist  of 
Rie.ssling  jdants,  and  it  is  probable  that  this  vine  is 
indigeneous  to  the  Rhine  valley’.  It  grows  in  other  parts 
of  the  world  when  transplanted  to  them,  but  has  never 
yet  been  found  to  produce  the  high  qualities  of  wine 
such  as  it  yields  in  the  Rhine-gau.  Being  a small  vine, 
its  fruit  is  developed  near  the  soil,  and  receives  its  radia- 
tion of  heat ; its  hunch  is  not  large  ; its  grapes  are  also  of 
small  size,  with  little  juice  and  much  aci  I,  with  a hard 
skin,  c cpable  of  withstamiing  inclemencies  of  the  seasons, 
and  with  great  ability  to  ripen  late  in  the  year,  while 
hanging  on  the  vine,  almost  to  the  beginning  of  the 
winter  frosts.  In  very  warm  years  its  musts  are  very 
sweet,  and  the  wine,  after  fermentation,  retains  a small 
quantity  of  sugar.  In  hotter  climates,  such  as  Styria 
and  Hungary,  it  becomes  granulated  on  the  stock,  and 
the  wines  become  too  sweet,  too  fiery,  and  are  without 
any  of  the  bouquet  which  distinguishes  Rhine  wine.  In 
the  Palatinate  the  Riessling  is  frequently  accompanied  by 
the  Traminei’.  The  name  which  this  wine  bears  would 
indicate  tint  it  came  from  Tramin,  a little  town  in  Tyrol, 
but  travellers  who  have  visited  Tramin  on  purpose  have 
not  found  a single  stock  of  this  kind  of  vine  in  the  dis- 
trict. This  latter  vine  also  occurs  in  pure  sets,  and  is 
then  used  for  wine  made  from  its  grapes  only-.  It  ripens 
somewhat  earlier  than  the  Riessling,  and  therefore  yields 
a tolerable  harvest  even  in  years  in  which  Riessling  re- 
mains very  bad  ; but  the  flavour  of  its  wine  is  always 
much  slighter  than  that  of  Riessling.  It  has  a thick  and 
.so  c illed  “ fat”  taste.  It  gives  the  impression  of  body  with 
little  acid  and  much  smoothness.  In  exchange  for  that 
remarkable  property  it  is,  during  its  early  stages,  very 
much  inclined  to  become  viscid.  The  third  variety  of 
vine  frequently  grown  on  the  Rhine  is  the  Sylvaner,  or 
Austrian  ; its  grapes  are  closely  set  on  the  bunch,  and 
therefore  rot  easily  in  wet  years.  They  are  very 
juicy  and  sweet,  particularly  near  the  ripe  husk,  and 
:iive  in  good  years  an  elegant  spirited  wine. 
But  they  are  most  commonly  mixed  with 
* Riessling  grapes,  to  which  they  impart  mildness 
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■while  receiving  flavour.  In  Baden  much  wine  is  made 
from  the  Chasselas,  there  termed  Gutedel  ; the  well- 
known  Markgrafler  is  made  from  this  vine  only  (and  I 
have  lately  learned  from  Australia  that  there  is  a proba- 
bility of  this  vine  yielding  an  excellent  product  there). 
In  Alsatia  and  the  Palatinate  it  enters,  frequently  to  the 
extent  of  one-third,  into  the  sets  in  the  ordinary^  vine- 
yards, and  helps  to  produce  a mild,  though  flavourless, 
wine  of  low  alcoholicity.  Another  variety  of  vine  grown 
on  the  Ehine  is  the  Elhling,  or  Albe,  and  its  variety,  the 
Kleinherger.  This  vine  has  been  supposed  to  he  iden- 
tical with  the  Pedro  Ximenes  of  the  sherry  district,  but 
in  the  first  lecture  (see  Journal,  p.  771)  I fully  explained 
the  error  which  now  for  more  than  two  hundred  years 
has  been  repeated  in  many  books  and  articles  on  grapes 
and  wines.  The  characteristic  Ehine-wine  grapes  are 
all  small-sized ; the  Chasselas  alone  has  medium  sized 
grapes,  and  gives,  with  few  exceptions,  inferior  wine. 
The  Pedro  Ximenes  has  large  sized  grapes;  and  is 
therefore  a plant  which  can  only  succeed  and  mature 
fruit  in  the  open  air  in  the  most  southern  parts  of  Europe, 
and  would  probably  fail  on  the  French  shore  of  the 
Mediterranean.  In  the  district  of  Eudesheim  a -vine  was 
formerly'  much  cultivated  which  is  termed  the  Orleans. 
At  present  it  is  almost  extinct,  less  than  one-half  per 
cent,  of  the  vines  of  the  Ehine-gau  being  made  up  by  this 
variety.  The  black  or  blue  varieties  of  grapes  grown  on 
the  Ehine  are  all  descendants  of  the  Burgundy  pineau. 
Ingelheim  and  Assmaushausen  are  the  centres  of  this 
production,  of  which  much  is  now  used  for  the  manufac- 
ture of  effervescent  wines. 

The  wines  of  Alsatia  have  of  late  been  much  canvassed, 
mainly  on  German  patriotic  grounds.  These  wines  are 
nearly  all  white,  and  genuinely  German  ; they  never 
found  a market  in  France,  and  the  only  pui’chasers  dur- 
ing the  time  of  German  protection  were  the  Swiss.  In 
consequence  of  these  rrnfavourahle  conditions,  the  sur- 
face under  viticulture  in  Alsace  has  during  this  century 
diminished  by  one  third  of  what  it  was  in  1800.  Since 
the  conquest  in  1870  much  Alsatian  -wine  is  carried  into 
the  interior  of  Germany  and  there  consumed.  There 
have  been  even  enterprising  travellers  who  have  sold 
Alsatian  “ cabinet  ” wines. . With  regard  to  this  it  must 
be  stated  that  there  is  no  wine  gro'VN’n  in  Alsace  which 
rises  higher  than  the  fifth  grade  of  Ehine  yvine  in 
general ; and  the  best  Eappoldsweiller  wine  (Eibeau- 
ville  in  French)  sold  at  Strasburg  is  worth  about  2s.  per 
bottle.  The  Palatinate,  or  Ehenish  Bavaria,  produces 
a large  quantity  of  middling  and  inferior  -w'hite  wine. 
The  mode  of  training  the  vines  is  here  altogether  pecu- 
liar, and  different  from  that  in  any  other  country.  It  is 
called  the  “ double  chamber  cultivation  ” (Kammerhau), 
and  “closed,  low- frame  training;”  and  can  only  he 
described  by  means  of  drawings,  such  as  we  have  given 
in  the  Treatise  on  wine  at  pp.  531  and  632.  In  all  the  vil- 
lages east  and  sfiuth  of  the  village  of  Haardt  the  “open 
low  frame  traiiiing”  is  usual.  The  celebrated  situations, 
Euppertsberg,  Deideshein,  and  Forst  also  have  the  open 
low-frame  training.  Palatinate  -wines  are  mostly  made 
from  the  mixed  set  of  vines,  Eiessling,  Sylvaner, 
Ohasselas,  and  Kleinherger ; Traminer  also  enters,  but, 
if  possible,  is  made  separate.  The  character  of 
these  mixed  wines,  in  good  years,  is  very  agreeable, 
hut  never  very  high  ; they  never  reach  the  character  of 
Ehine-gau  Eiessling  wines.  They  begin  to  lose  quality 
and  bouquet  in  the  fourth  year,  when  Ehine-gau  wines 
begin  only  to  be  fully  developed.  They  are  therefore 
mainly  destined  for  rapid  consumption  during  their 
younger  years,  and  should  not  be  kept,  as  they  will 
never  improve  by  keeping  in  the  same  manner  or  de- 
gree as  Ehine-gau  wines.  For  this  reason  Palatinate 
wines  are  relatively  cheap  wines,  and  as  the  annual  pro- 
duction rises  to  80,000  fuder,  of  1,000  litres  each — there- 
fore 800,000  hectolitres, — they  supply'  an  agreeable 
beverage  to  a large  portion  of  the  population  of  Ger- 
many'.  In  the,  estimation  of  the  Germans,  “ Pliilzer” 
stands  to  “ Eheingauer”  w'ine  in  the  same  relation 


as  in  the  estimation  of  the  English  “ Mars'ila”  stands  to 
“ Sherry.”  The  wines  of  Ehenish  Hesaia  are  similar  to 
those  of  the  Palatinate  on  the  one  hand,  and  those  of 
the  Ehine-gau  on  the  other.  They  are  therefore  fre- 
quently used  at  May'ence,  in  the  pla?e  of  either  of  them, 
being  mixed  with  other  Palatinate  or  Gau  wine,  to  im- 
part the  desired  flavour.  The  vineyard  south  of  the 
Liebfrauenkirche,  at  Worms,  produces  the  “Liehfrau- 
milch,”  a Eiessling  wine  of  some  bouquet.  Before 
describing  the  wines  of  the  Gau,  we  will  make  a mo- 
ment’s excursion  up  the  Maine  to  look  for  the  wines  of 
Franconia.  They  are  mostly  sour  liquids,  which  no 
one  hut  a Franconian  is  likely  to  relish.  I have  tasted 
some  of  the  best  and  dearest,  at  Wiirzburg,  and  find 
them  fifth  class,  Stein  and  Leiste  excepted.  These 
latter  reputed  situations  produce  better  liquids,  and 
Stein  in  particular,  perhaps  owing  to  the  peculiar 
bottles,  termed  “ bocksbeutel,”  in  which  it  is  sold, 
enjoys  a certain  notoriety  in  England.  But  much  of  the 
wine  which  is  sold  under  the  name  of  Stein  wine  in 
London  is  Palatinate  wine,  which  in  Mayence  and  other 
places  is  filled  into  bottles  of  the  shape  of  the  bocks- 
heutel,  and  then  sold  as  Stein.  The  Ehine-gau,  or  dis- 
trict north  of  the  Rhine  from  Hochheim  to  St.  Goar, 
produces  the  finest  wines  of  Germany  ; they  are  so  well- 
known,  at  least  by  fame,  as  hardly  to  require  any  special 
description.  Hochheim,  Rauenthal,  Steinberg,  Johannis- 
herg,  and  many  other  names  of  almost  equal  reputation, 
occur  on  all  wine  merchants’  lists,  on  all  wine  lists  in 
hotels  nearly  all  over  the  world.  No  doubt  the  best 
wines  are  splendid  products  of  nature  and  art,  hut  their 
quantity'  is  very  limited.  The  entire  Gau  produce  in 
good  years  is  about  10,000  stiick,  equal  to  nearly'  20,000 
butts.  The  Rhine-gau  produces,  therefore,  about  four- 
sevenths  as  much  wine  as  the  sherry  district  proper. 
But,  as  already  stated,  too  much  of  -n'hat  is  now-a-days 
sold  under  high-sounding  names  is  mixed  wine  having 
a basis  of  Palatinate  or  Hessian,  and  an  accomplishment 
dose  of  Gau  wine.  It  is  to  be  hoped  that  the  Germans 
will  abandon  this  abuse  of  names,  which  are  for  the 
most  part  direct  untruths  and  used  with  a full  knowledge 
of  their  falsehood,  and  will  introduce  the  Jerez  system  of 
Soleras,  by'  which  all  falsehood  (so  long  at  least  as  the 
wines  are  Jerez  grovs’n)  is  avoided.  Therefore  I advise  my 
audience  never  to  buy  hock  by  the  false  light  of  a name, 
but  by  the  guidance  of  the  tongue  and  the  judgment  of  com- 
parison with  standards;  even  price  is  no  criterion  of  origin, 
for  the  most  genuine  growths  vary  so  much  in  quality 
in  different  years,  or  in  different  casks  in  the  same  year, 
that  Schloss  Johannisherg,  as  an  example,  is  sold  officially 
by'  the  stewards  of  Prince  Metternich  at  the  castle  itself, 
varying  in  price  between  two  florins  (3s.  4d.)  per  bottle 
and  twenty  florins  (£1  13s.  4d.)  per  bottle.  Now,  if  you 
consider  that  a good  Palatinate  wine  ought  to  he  ob- 
tainable in  London  at  2s.  per  bottle,  and  a good  Ehine- 
gauer  at  from  3s.  to  5s.  per  bottle,  you  have  the  limits  of 
practicable  prices  for  the  larger  quantity  of  hock. 
Cabinet  wims  will  fetch  high  fancy  prices,  but  can  never 
be  current  articles  of  trade.  Indeed,  the  traders  do  not 
like  to  deal  with  them,  because  they  leave  little  profit 
when  obtained,  and  then  the  quantity  of  these  -n'ines  is 
so  small  that  the  business  when  completed  is  again  un- 
important. The  consumption  of  hock  in  England  has, 
indeed,  diminished  during  late  years,  and  when  I con- 
sider the  prices  asked  by  the  German  dealers  and  their 
travellers,  I am  not  astonished  at  this  result.  Sparkling 
hock,  however,  finds  more  favour  in  this  country';  and 
with  regard  to  this,  indeed,  the  playing  with  names  has 
been  abandoned.  The  finest  sparkling  Eiessling  wine  is 
made  at  Eltville  and  Riidesheim. 

The  Moselle  wines  are  mostly  fifth-class  wines,  and 
possess  as  little  flavour  as  the  Franconia  wines,  but  are 
made  with  much  more  care.  Sparkling  Moselle  is  drunk 
in  this  country ; it  derives  its  flavour — supposed  to  be 
Muscatel — from  elder-flowers,  and  is  really  a nice  pro- 
duct of  art.  Muscatel  grapes  do  not  prosper  upon  the 
borders  of  the  Moselle  River. 
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The  white  wines  of  the  Rhine  are  distinguished  by 
never  containing  added  distilled  spirit ; they  are  never 
coloured,  plastered,  or  boiled,  and  in  these  respects  are  equal 
to  the  best  products  of  the  Gironde.  For  these  reasons 
they  are  equally  wholesome  to  drink  ; they  produce  none 
of  the  inconveniences  of  the  brandied  wines  of  Jerez  and 
Oporto.  Perhaps  you  haveheard  of  military  port,  and  of 
public  dinners,  and  how  the  delirium  tremens,  which 
sometimes  affects  persons  partaking  of  these  drinks 
and  festivities,  is  said  to  be  caused  by  the  coffee 
drunk  after  the  dinner,  and  not  by  the  brandy-wines 
drunk  during  the  same.  But  humour  cannot  ward  off 
the  reality,  which  I have  myself  observed,  that  brandied 
wines,  the  ordinary  ports  and  sherries  of  commerce,  are 
sufBcient  to  cause  delirium  tremens  in  habitual  drinkers 
belonging  to  the  higher  classes  of  society.  Of  course  a con- 
siderable quantity  of  such  wines  must  be  consumed 
before  that  result  is  attained,  and  the  result  is  attained, 
in  strong  men  partioularlj%  without  their  passing  at  any 
time  into  the  state  of  drunkenness.  Now  this  extreme 
effect  of  the  habitual  use  of  excessive  quantities  of  alcohol 
by  means  of  loaded  wines  is  never  observed  to  arise  from 
the  use,  even  in  very  large  quantities,  of  the  natural 
wines,  free  from  added  brandy,  of  France  or  Germany. 
There  are  authentic  cases  of  well-to-do,  respectable 
persons,  now  living  on  the  Rhine,  who  drink  daily  a large 
number  of  pints  of  the  country  wine  of  these  parts  (I  am 
credibly  informed  up  to  sixteen  pints),  have  never  been 
known  to  be  drunk,  and  suffer  from  no  ailment  referable 
to  alcohol.  Of  course  these  cases  are  mere  excep- 
tions, and  I only  refer  to  them  to  show  that  even  such 
quantities  of  alcohol  as  must  be  contained  in  such 
large  volumes  of  weak  wine  are  not  able  to  pro- 
duce alcoholic  madness  or  delirium  tremens.  I would 
never  advise  or  countenance  the  use  of  any  alcoholic 
drink  except  in  the  most  moderate  quantity,  such  as 
to  aid  digestion,  raise  the  power  of  the  heart,  and 
exhilarate  the  mind.  I have  stated  the  physiological 
limits  of  these  quantities,  based  upon  the  serious  experi- 
ments and  observations,  with  the  aid  of  chemical  analysis, 
in  some  evidence  which  I gave  some  years  ago  before 
the  Food  Committee  of  this  Society,  and  which  has  been 
printed  in  the  Journal,  and  I can  therefore  refer  to  that 
for  further  particul.ars  on  the  subject.  Now,  as  to 
Rhine  wine,  the  Germans  say  that  there  is  no  other 
beverage  in  the  world  which  has  the  power  to  make  men 
merry  to  the  same  extent,  and  causes  them  to  sing  in 
such  strains  and  with  such  fervour.  Wine  has  been 
praised  by  the  poets  of  all  ages  and  many  nations,  but 
the  number  of  poems  in  praise  of  Rhine  wine,  and  the 
number  of  melodies  to  which  they  may  be  sung,  exceeds, 
I believe,  that  of  all  songs  in  praise  of  other  wines  taken 
together ; and  if  we  believe  the  testimony  of  the  great 
German  poets  themselves,  they  have  been  indebted  to 
Rhine  wine  for  some  of  their  best  thoughts  and  feelings, 
just  as  were  Anacreon  and  Horace  to  the  wines  of  their 
respective  times  and  countries.  The  latter  even  goes 
so  far  as  to  say,  what  I believe  has  never  been  disproved, 
that  poems  made  by  water-drinkers  have  never  been 
known  to  become  classic  or  even  survive  a season.  This 
connection  of  wine  with  song  has  been  deeply  felt  by 
some  very  practical  people  in  this  country,  and  the  in- 
teresting work  on  wine  by  Mr.  Shaw,  for  example,  not 
only  describes  the  wines  but  also  gives  the  songs  re- 
ferring to  wines  of  many  nations.  Such  collections 
might  be  continued  and  extended  to  the  praises  in  prose 
by  classical  writers,  and  in  this  collection  the  sermon  of 
the  priest  on  the  Rochusberg,  who  estimated  the  good- 
ness of  God  by  the  quantity'  of  wine  which  he  was  enabled 
daily  to  consume  (the  sermon  is  recorded  at  full  length 
in  Goethe’s  works),  should  not  fdl  to  be  included. 

I regret  to  be  unable  in  the  space  of  time  allotted  to 
this  lecture  to  speak  of  the  wines  of  Switzerland,  Italy, 
Hungary,  Greece,  Australia,  and  America.  Italy  is  very 
active  just  nowin  promoting  its  agriculture ; there  are 
many  viticultural  societies  throughout  the  peninsula,  and 
they  organise  exhibitions  and  lotteries  to  sell  the  produce 


which  is  brought  to  them  ; but  all  these  efforts  will  avail 
but  little  before  viticulture,  as  a whole,  is  placed  upon  a 
more  rational  basis,  and  grapes  are  grown  near  to  the 
soil,  instead  of,  as  now,  high  in  the  air.  Italian  wines, 
including  those  of  Sicily',  are  singularly  destitute  of 
flavour,  and  in  those  which  have  any  it  is  too  often 
artificial,  and  in  the  white  varieties  produced  by  aromatic 
resins  or  gums.  This  artificial  flavour  1 have,  however, 
never  found  in  the  sweet  and  brandied  wines  of  Sicily. 
The  Marsalas,  though  brandied  up  to  36°  proof-spirit, 
and  sweetened  with  raisins  or  condensed  must,  are  not 
plastered,  and  apparently  not  provided  with  extraneous 
flavours.  Lately,  some  new  kinds  of  Sicilian  wines  have 
been  introduced  into  England  which  deserve  commenda- 
tion, because  the  alcohol  in  some  of  them  is  kept  much 
below  the  quantities  which  prevail  in  Marsala. 

Hungarian  wines  have  been  much  commended,  I 
may  say  vaunted,  for  a number  of  years,  but  their 
consumption  has  by  no  means  increased.  There 
are  some  firms  whose  names  are  identified  with 
this  Hungarian  business,  and  who  sell  considerable 
quantities  of  wine,  as  is  easily  seen  from  the  “ duty'-paid 
list  ” of  the  customs.  But  I am  credibly  informed  that 
the  importation  of  Hungarian  wine  is  only  a small  part 
of  the  business  of  these  firms,  and  that  their  principal 
business  is  done  in  port  and  sherry.  Hungary  has  a 
great  wine,  namely  Tokay,  and  a great  vine,  namely  the 
Formint  or  Moslavina,  from  which  Tokay  is  made.  The 
other  vines  of  Hungary'  produce  no  characteristic  wines, 
no  matter  how  much  skill  may'  he  employed  in  the  imi- 
tation of  the  great  wines  of  places  of  reputation.  And 
as  regards  the  skill  which  is  applied  to  the  preparation 
of  Hungarian  wines,  this  must  be  very'  small  indeed  on 
nine  out  of  ten  properties.  For  only'  about  one  eighth 
of  all  Hungarian  wine  (of  which  the  total  quantity  pro- 
duced annually  is  much  smaller  than  what  is  commonly 
stated)  is  supposed  to  be  capable  of  being  so  prepared  as 
to  become  fit  for  European  or  universal  trade,  and  of 
this  possible  quantity  only  a small  fraction,  namely'  about 
50,000  hectolitres,  is  annually  exported  from  Pesth,  the 
principal  market  for  Hungarian  wines.  Taking  a Ger 
man  stiick  as  twelve  hectolitres,  we  find  that  this  expor- 
tation amounts  to  about  4,000  stiick,  being  less  than 
half  the  production  of  the  Rhine-gau  (10,000  stiick  per 
annum),  and  less  than  one  ninth  of  the  production  of  the 
Jerez  district.  The  English  public  are  not  likely  to 
become  great  consumers  of  Hungarian  wines  as  long  as 
they  are  treated  as  if  they'  were  cabinet  and  fine  wines, 
and  rated  at  prices  which  exclude  them  from  current 
consumption,  even  among  the  rich. 

The  reputation  of  Greek  wines  has  suffered  much 
injury  from  the  excessive  pr.aise  of  interested  jDartisans 
and  involved  speculators.  I believe  that  there  are  some 
varietii'S  well  worthy  of  public  attention  ; but  when  it  is 
attempted  to  make  us  believe  that  they  excel  Jerez 
amontillado,  wo  must  protest  against  such  a perversion 
of  the  simplest  matters  of  fact.  Of  Australian  and 
American  wines  we  h i,ve  only  very  partial  information. 
The  Americans  have  a great  inland  market  and  a high 
protective  tariff  to  aid  their  viticulture,  but  the  Aus- 
tralians are  desirous  to  export  wine  to  the  mother  country', 
and  we  should  like  to  see  them,  as  well  as  other  importers 
who  will  bring  us  wholesome,  natural,  cheap  wines,  suc- 
cessful. 

Now  y'ou  will,  perhaps,  inquire  what  I mean  by  a 
cheap  wine.  I propose  to  call  cheap  wines  all  those 
which  can  be  sold  retail  in  London  at  prices  varying 
between  twelve  and  thirty  shillings  per  dozen  bottles. 
Wines  at  prices  varying  between  thirty  and  sixty  shil- 
lings per  dozen  bottles  I will  term  fine  wines  ; and 
those  at  prices  above  sixty  shillings  I will  term  cabinet 
wines.  The  fine  and  cabinet  wines  are  so  limited  in 
quantity,  and  so  much  sought  after,  that  they'  can  never 
become  popular  beverages.  But  amongst  the  cheap 
wines  there  are  excellent  qualities,  fulfilling  all  the 
hygienic  and  gustatory  conditions  demanded  for  com- 
fortable and  wholesome  living.  The  great  bulk  of  all 
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the  wines  of  Jerez,  Oporto,  Lisbon,  Barcelona, 
Valencia,  Alicante,  Cette,  Bordeaux,  of  the  Rhine, 
of  Austria,  and  Hungary,  are  cheap  wines.  You 
may  read  of  high  prices  in  the  lists  of  sherry  exporters, 
such  as  £1,000  per  butt ; but  these  are  idle  fictions,  which 
I will  not  stay  to  explain.  There  are  not  200  butts  of 
sherry  at  Jerez  at  any  time  which  would  fetch  £200  per 
butt.  The  mass  of  sherry  is  exported  at  £15  per  butt, 
and  the  average  value  of  all  sherry  exported  is  £28  per 
butt.  The  same  applies  to  Oporto.  The  mass  of  port 
wine  is  exported  at  a price  somewhat  between  £22  and 
£25  per  pipe,  and  tho  finer  wines  at  £50  to  £80  are  few 
and  far  between.  And  so  it  is  with  all  the  places  I have 
mentioned.  The  great  bulk  of  their  exports  consists  of 
cheap  wines.  It  was  upon  the  importation  into  England 
of  cheap  natural  wines  that  the  eye  of  the  legislature  was 
directed  when  the  duty  was  reduced,  and  to  this 
object  the  attention  of  all  wine  merchants  must  be 
directed  who  want  to  make  a position  other  than  that 
arrived  at  bj^  a routine  now  become  obsolete.  We  have 
some  cheering  facts  of  this  kind  before  us;  some  Spanish 
houses  sell  Spanish  natural,  or  nearly  natural,  wine 
(though  it  is  plastered)  at  12s.  per  dozen  bottles;  others 
sell  red  Catalonian  wine,  of  claret  character,  free  from 
brandy  or  sugar,  at  the  same  prices.  Herault  wine  is 
sold  at  the  same  price.  It  is  said  that  these  cheap  wines 
are  mere  decoj'  birds  put  out  by  the  relative  houses  to 
attract  customers,  and  sold  at  prices  which  leave  little 
or  no  profit  to  the  vendors.  Even  if  it  were  so,  which  I 
do  not  believe,  I should  consider  this  a great  advantage, 
as  it  affords  to  the  public  the  means  of  becoming 
acquainted  with  the  cheapest  qualities  of  wines  which  can 
be  placed  into  the  market  without  loss,  and  so  as  to  pay 
expenses. 

A classification  of  wines  is  always  a process  which  is 
liable  to  cause  much  displeasure  to  those  concerned ; 
but  I owe  a few  words  to  you  on  this  subject,  particularly 
in  reply  to  inquiries  addressed  to  me.  I place  sherry  and 
its  congeners  at  the  head  of  all  wines,  even  though  I 
admit  that  it  is  deteriorated  by  plaster,  brandy,  colour, 
and  dulce.  If  it  were  not  so  deteriorated,  Jerez  wine 
would  be  without  question  what  I expect  it  to  become  in 
the  course  of  a longer  or  shorter  2ieriod.  The  second  [ 
place  of  winc,s  is  occupied  by  those  of  the  Alto  D->uro, 
port  wunes  so  called.  This  is  even  now  apparent,  though 
these  wines  are  yet  much  deteriorab  d by  the  masses  of 
brandy  with  which  they  are  mixed.  Third  in  rank 
come  tiio  wines  of  the  Gironde,  particularlj’  those  of  the 
Medoc.  They  are  superiorto  the  former  two  classes  by  the 
absenceof  brandy  and  other  admi.xtures  ; butthej  areinfe- 
rior  in  body  (extractives  apart  from  alcohol)  and  vinosity, 
and  are  not  rarely  very  acid.  Fourth  in  rank  I jjlace 
Champagne  and  the  white  Burgundies.  Fifth  in  rank  I 
place  the  wines  of  the  Rhinegau  ; sixth  the  red  wines 
of  Burgund}^  Macon,  and  Beaujolais  ; seventh  those  of 
the  Palatinate.  Greek,  Austrian,  and  Hungarian  wine 
go  into  the  sixth,  seventh,  and  eighth  categories ; 
Tokay  excepted,  of  which  the  sweet  variety  may  be 
classed  with  the  fourth,  the  szamorodnics  with  the 
seventh  class.  This  classification  is  based  upon  the 
qualities,  total  quantities  of  products,  prices,  average 
success  in  years,  in  short  it  is  the  average  result  of  a con- 
sideration of  till  the  factors  which  make  a wine  of  use  to 
the  greatest  numbers  at  the  least  cost. 

It  is  a general  experience  that  the  stronger  wines  are 
preferred  in  winter,  while  the  natural  wines  are  sought 
after  in  summer.  In  fact,  the  brandied  wines  are  in- 
tolerable in  hot,  and  not  very  useful,  but  bearable,  in 
cold  weather.  Similarly  it  is  found  that  delicate  ])er- 
sons  cannot  bear  the  brandied  wines,  but  are  able  to 
digest,  and  are  benefltted  b)’  natural  wines.  All  these 
conditions  have  been  so  ably  put  forth  by  many  members 
of  the  medical  profession,  that  I need  not  dwell  upon 
them  at  length  ; we  may  compromise  the  question  as  long 
as  we  are  unable  to  get  the  natural  wines  which  we  want 
and  drink,  that  is  to  say,  those  with  whom  they  agree 
may  drink  the  fortified  wines.  But  I have  no  doubt  that 


as  soon  as  the  natural  wines  of  Jerez  and  Oporto  are 
freely  obtainable  in  the  market,  they  will  press  the 
brandied  liquids  out  of  consumption.  Already  a quan- 
tity of  such  natural  wines,  in  the  production  of  w'hich  I 
have  taken  some  personal  interest,  has  been  imported 
into  London,  and  the  feasibility  of  the  process,  which 
was  hitherto  stoutly  denied,  has  been  proved. 

You  are  aware  that  all  wine  imported  into  England' 
pays  a Customs  duty,  which  for  natural  unfortified  wine 
has  been  fixed  by  Parliament  at  one  shilling  per  gallon. 
Thelawha«  most  liberally  defined  as  natural  wine  all  wine 
which  contains  less  than  26  per  cent,  of  proof  spirits, 
equal  to  12  per  cent,  of  absolute  alcohol  by  weight,  and 
ld'6  per  Cent,  of  absolute  alcohol  by  volume.  All  wine 
which  contains  more  than  that  {)roportion  of  suirit,  or 
alcohol,  is  assumeil  to  have  received  an  addition  of 
distilled  spirit  (or  of  wine  containing  distilled  spirit),  and 
is  charged  with  a Customs  duty  of  2s.  6d.,  if  it  does  not 
surmount,  in  its  alcoholic  strength,  42  yjer  cent,  of 
proof-spirits.  All  alcohol  above  42  per  cent,  is  charged 
the  same  duty  per  degree  as  distilled  spirits,  i.e., 
10s.  6d.  per  gallon  of  proof-spirit.  Against  this  arrange- 
ment much  opposition  has  been  raised,  particularly  by 
the  Spanish  and  Portuguese  governments,  ami  the  traders 
in  fortified  wines,  or  rather  in  wines  fortified  to  be- 
yond 26  rlegrees.  Upon  ordinary  sherries  and  ports, 
with  their  35  to  42  per  cent,  of  proof-spiriis,  the 
duty  seems  only  a fair  impost,  inasmuch  as  if 
branily  by  itself  has  to  bear  a heavy  duty,  it  is  not 
fair  that  that  brandy  should  go  into  consumption  almost 
untaxo(i  when  mixed  with  wines.  But  upon  wines  near 
to  26  per  cent,  the  duty  sometimes  weighs  heavily,  and, 
with  regard  to  these,  a slight  alteration  seems  judicious. 

I have  explained  in  former  lectures  that  viscosity  and. 
scuddiness  disappear  from  southern  wine  whim  it  con- 
tains 29  per  cent,  of  proof-spirit ; further,  that  flor 
(German,  k’lhii,  Fremh,  flour,  the  raycoderma  vini)  dis- 
appears from  wine  when  it  contains  32  percent,  of  proof- 
spirits.  In  order  to  permit  wines  to  remain  at  .such  low 
alcoholicit.y,  they  should  he  charged  (wines  with  from 
26  to  32  per  cent,  of  proof  spirits)  a modified  duty  of 
Is.  6d.  per  gallon  only,  instead  of  the  2s.  6d.,  which 
bears  heavily  upon  them.  All  wines  containing  from  32 
to  42  per  cent,  of  proof-spirits  should,  as  hitherto,  be 
charged  2s.  6 1.,  that  is  to  say,  the  fair  duty  in  propor- 
tion with  the  spirit  excise. 

I am  retninded  by  the  hand  of  the  clock  that  my  time 
is  over  and  my  task  is  completed  I have  endeavoured, 
to  impart  to  you  as  much  original  matter  as  was  in  my 
power,  and  such,  particul  irly  as  regards  the  wines  of 
Spain  and  Portugal,  has  been  obtained  by  me  only  at  the 
cost  of  mui'h  travel  and  of  much  libour.  It  remains 
now  for  the  public  to  turn  this  new  information  to  the 
best  possible  use,  then  the  obje.  ts  which  the  Society 
had  in  view  whe-n  they  appointed  me  one  of  their  (’antor 
lecturers  will  be  fully  attained!.  In  conclusion,  I beg  to 
say  that  I highly  appreciate  the  honour  which  the 
Society  has  conferred  upon  me,  and  thank  most  .sincerely 
the  Several  audiences  of  my  lectures  for  their  kind  and 
, patient  attention. 

(The  lecture  was  illustr  ited  by  various  typical  speci- 
mens of  Rhine  wine,  Palatinate,  Rhinegau,  Hochheirner,, 
and  Hessian,  all  of  which,  at  the  conclusion  of  the  lecture, 
were  tasted  by  many  jiersons  of  the  audience.) 


In  answer  to  W.  A.,  the  appearances  he  notices 
in  casting  would  doubtlessa  be  caused  by  Ihe  presence  of 
small  air  bubbles.  The  explo.sioii  would  be  produeeif  by  the 
sudden  generadon  and  expausion  of  vapours  cousequeut  on 
the  sudden  admission  of  the  molten  metal.  Any  moisture  in. 
such  oases  produces  a serious  explosion  by  its  sudden  trans- 
formation into  steam. 

According  to  the  advices  from  Panama,  exten- 
sive c ial-field.s  have  been  found  in  the  middle  of  the  isthmus,, 
between  Panama  and  Aspinwall,  and  in  commuuioation  with.* 
the  Atlantic  by  the  Rio  Indio. 
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LIEGE  CONSEEVATOIRE  DE  MUSIQUE. 

In  passing  througL.  Liege  I took  advantage  of 
the  opportunity  to  visit  the  conservatoire  there. 
Since  Mr.  P.  Le  Neve  Foster  reported  upon  it  in 
1865,  certain  changes  have  taken  place.  This 
memorandum  should  therefore  be  regarded  as  an 
appendix  or  report  supplemental  to  the  one  above 
mentioned, 

1.  The  Conservatoire  de  Musique  at  Li^ge  was 
established  in  1827,  by  the  nephew  of  Mehul.  It 
is  supported  by  funds  provided — half  by  the 
Government,  which  contributes  80,000  francs,  and 
half  by  the  Municipality  of  Liege  and  the  province. 
All  classes  of  candidates  are  eligible  for  admission, 
irrespective  of  their  nationalities.  At  the  present 
time  there  are  upwards  of  350  students,  mtile  and 
female. 

2.  The  general  administration  is  under  a Council 
•of  Administration,  composed  of  distinguished  men. 
The  direction  of  the  studies  is  confided  entirely  to 
the  director,  who  lays  down  the  methods  of  instruc- 
tion to  be  pursued  by  the  professors. 

3.  The  Minister  of  Public  Instruction,  after  con- 
sulting the  wishes  of  the  Director,  gives  the  final 
sanction  to  the  appointment  of  professors.  “ Ee- 
pdtiteurs,”  who  may  be  regarded  as  acting  in  a 
capacity  similar  to  that  of  the  pupil-teacher  at  the 
South  Kensington  Art  Training  School,  are  ap- 
pointed by  the  Dii-ector,  and  are  paid  small 
honoraria  (100  or  200  francs  per  annum)  as 
encom’agements . 

4.  There  are  three  grades  or  classes  of  Professors. 
Those  in  the  first  class,  such  as  instructors  in 
stringed  instruments,  receive  from  2,400  francs  to 
3,000  per  annum  ; instructors  in  wind  instru- 
ments from  1,600  francs  to  2,000  francs,  and  in- 
structors in  solfeggio  and  singing  1,200  francs. 
Each  professor  gives  three  lessons  a week,  of  two 
hours’  duration  each. 

5.  The  school  is  divided  into  two  divisions,  male 
and  female,  which  attend  res^ieotively  on  separate 
days  of  the  week.  The  male  students  attend  on 
Mondays,  Wednesdays,  and  Fridays,  from  8'45  to 
10'45,  from  11  to  1,  and  from  3 to  5.  The  female 
students  attend  on  Tuesdays,  Thursdays,  and 
Saturdays,  from  11  to  1,  from  2 to  4,  or  from  3 to 
5,  and  from  4 to  G or  from  5 to  6.  There  are,  in 
most  cases,  distinct  professors  for  the  male  and 
female  classes.  In  the  female  class  some  of  them 
are  women,  and  the  “ repetiteurs  ” selected  from 
the  female  students.  In  both  divisions  the  classes 
consist  of  eight  students  each,  and  a single  lesson 
does  not  exceed  two  hours’  duration.  The  students 
practice  at  their  homes,  and  merely  attend  the  Con- 
servatoire for  instruction. 

6.  Candidates  for  admission  obtain,  by  success- 
fully passing  at  a competitive  examination, 
studentships  as  vacancies  may  occur.  No  outside 
amateur  can  enrol  himself  a student  by  paj'- 
ment.  The  course  of  instruction  varies  in  ex- 
tent between  three  and  seven  years.  Those  who 
are  successful  in  entering  the  Conservatoire  at  an 
early  age  generally  devote  two  years,  or  two  and 
a-half  years  to  “ pi'eliminary  instruction.”  At 
the  conclusion  of  each  teiau  the  students  undergo 
examinations.  Those  who  have  made  no  advance 
in  their  studies  are  dismissed  by  the  director.  In- 


struction in  solfeggio  and  choral  singing  is  obliga- 
tory for  all  students. 

7.  Concerts  and  lyrical  performances  are  given 
by  the  students  in  the  principal  theatre  in  Liege, 
there  being  at  the  present  time  no  accommodation 
for  such  performances  in  the  Conservatoire. 

8.  The  practice  rooms  are  about  the  same  size  as 
those  in  the  Pairs  Conservatoire.  There  are  about 
twenty  of  them,  with  two  moderate  sized  examina- 
tion rooms.  The  general  accommodation  is,  how- 
ever, found  to  be  inadequate  to  the  requirements  of 
the  institution,  and  a change  to  new  premises  is 
contemplated. 

9.  The  following  is  a tabular  statement  of  the 
number  of  professors,  &c.,  employed  : — ■ 


Class. 
Solfeggio 


Piano  

Composition,  Har- 
mony, &c 

Choral  Music 

Singing  

Piano  and  Insts. 
duets,  trios,  &c.  . . 

Organ 

Operatic  Music  .... 
Declamation  

Violin 


Men. 


Women. 


No.  of  Professors. 


No.  of  Professors. 


2 

1 


3 Repetiteurs. 


I 


I 

1 


The  Director. 
1 
1 

1 

1 

1 

1 

t 

2 Professors. 

3 Repetiteurs. 


2 

3 

3 Prof.  Ad  joints. 
3 Repetiteurs.  , 
The  Director. 

1 

1 

1 

1 Eepetiteur. 

1 


One  Professor  for  each  of  the  following  Instru- 
ments:— Violoncello  and  Contrahasso,  Flute,  Clarionet, 
Oboe,  Bassoon,  Horn,  Tuba,  Trombone,  Cornet. 

Total  number  of  Professors,  31  ; and  3 Prof,  adjoints. 

Total  number  of  Repetiteurs,  10 

10.  The  Director,  M.  Eadoux,  who  has  held  the 
post  of  director  only  since  last  year,  most  courteously 
afforded  all  the  information  in  his  power,  and  has 
promised  to  forward,  when  ready,  the  new  regula- 
tions which  are  imder  revision. 

Alan  S.  Cole. 

Oct.  1873. 


ANNUAL  INTERNATIONAL  EXHIBITIONS. 


REPORT  ON  WINES  FROM  THE 

COLONY  OF  VICTORIA,  AUSTRALIA. 

By  J.  L.  W.  Thudichum,  M.D. 

1.  I received  from  the  agent,  Mr.  Levy, 
twenty-seven  bottles  of  wine,  which  had  been 
for  some  weeks  in  the  Exhibition,  standing 
upright. 

2.  When  I received  them  I observed  that 
tliey  were  all  more  or  less  turbid,  and  wliat  is 
called  out  of  condition,  and  tliis  was  confirmed 
by  the  tasting  and  closer  examination  of  two 
samples. 

b.  I determined  therefore  to  clarify  the  wines 
by  deposition  and  decantation  before  tasting 
them,  and  with  that  view  laid  them  in  my  cellar 
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in  a liorizontal  position,  so  that  the  corks  were 
submerged  in  wine. 

4.  When  they  were  all  brilliant,  or  nearly  so, 
they  were  all  skilfully  decanted  with  the  aid  of 
a silver  spout  and  aeriphore.  Each  bottle  left  a 
quantity  of  turbid,  undrinkable  residue,  of  which 
the  quantity  is  below  in  each  case  mentioned  in 
cubic  centimetres.  (A  bottle  of  wine  may  be 
assumed  to  hold  from  760  to  800  cubic  centi- 
metres.) 

5.  The  wines  were  then  tasted  and  the  rela- 
tive judgments  recorded.  These  w'ere  con- 
firmed by  repeated  trials,  and  are  put  forth  as 
fair  approximations  to  the  truth. 

6.  The  bottles  were  mostly  well  got  up  and 
properly  corked ; hut  some  were  badly  corked 
with  conical  corks,  of  which  the  thin  ends  pro- 
jected uselessly  into  the  neck  of  the  bottle. 

7.  This  circumstance,  and  the  fact  of  the 
wines  having  been  standing  cork  uppermost 
and  dry  for  some  time -in  the  Exhibition,  may 
account  for  much  of  the  turbidity  in  the  wines, 
and  may  perhaps  have  caused  some  or  all  of 
them  to  be  of  lower  quality  than  they  were 
originally. 

(1.)  Victoria  white  wine  (J.  G.  Francis), 
vintage  1869.  80  cubic  cent,  of  thick,  brownish 
residue ; the  rest  brilliant.  Is  artificially 
coloured,  contains  either  boiled  wine  or  tannin 
in  excess  ; possibly  the  must  contained  many 
rotten  grapes.  N o flavour  or  value. 

(2.)  W’hite  Ivanhoe  (Chas.  Maplestone), 
vintage  1868  ; bottled  1870.  20  cubic  cent,  of 

thick  residue,  milky  and  flocculent.  Probably 
Reissling ; close  taste.  Little  value. 

(3.)  Reissling(JamesJ.  Fallon).  33  cubic  cent, 
of  thick  residue,  rather  brown,  not  very  thick ; 
contains  spirit ; is  mousy. 

(4.)  Victorian  white  wine  (J.  G.  Francis), 
vintage  1369.  60  cubic  cent,  of  milky  brownish 
residue.  Clear  taste,  somewhat  characteristic; 
confined  odour ; an  attempt  at  bouquet. 

(5.)  Carbinet  (Jas.  J.  ballon).  10  cubic  cent, 
at  bottom,  containing  trifling  amount  of  sus- 
pended matter.  No  resemblance  to  Bordeaux 
Carbinet  wine ; a sweet,  sugary,  not  brandied 
wine  ; very  clear,  sound  ; sufficiently,  not  deeply 
coloured.  A very  nice  thing,  though,  being 
sweet,  somewhat  dangerous.  Reminds  of  young 
natural  port  wine,  though  less  flavour.  No 
expressed  bouquet. 

(6.)  Verdeilho  (Jas.  J.  Fallon).  20  cubic  cent, 
undrinkable,  but  very  trifling  amount  of  sus- 
pended matter.  Peculiar  nice  flavour;  pure  in 
taste  ; sweet,  vinous,  clear.  A valuable  wine  ; 
the  best  of  all  white  varieties. 

(7.)  Shiraz  (James  J.  Fallon).  40  cubic  cent, 
thick  and  undrinkable  ; big  particles  floating. 
V ine  with  a half-colour  (Schiller) ; no  bouquet ; 
touch  of  acid  ; sweetish,  lastly  bitter.  An  im- 
perfecf  wine 


(8.)  Victorian  red  wdne  (J.  G.  Francis). 
Burgundy  grape,  vintage  1869.  25  cubic  cent, 

thick  and  undrinkable.  Dirty  brownish  red 
colour,  fluorescent  at  margin  ; very  unfavourable 
aspect;  stinks;  no  Burgundy  character;  thin  to 
taste  ; very  astringent  and  bitter.  Very  bad 
wine  ; equal  to  wine  sold  at  Lisbon  at  £4  per 
pipe. 

(9.)  Red  Ivanhoe  (Charles  Maplestone).  20 
eubic  cent,  residue,  slightly  turbid.  Goodish 
colour ; slight  odour,  but  thin,  peculiar  bouquet; 
fresh  taste  ; little  vinosity. 

(10.)  Carbinet  (F.  C.  Klemm).  About  20 
cubic  cent,  of  undrinkable,  suspended  red  colour- 
ing matter.  Good  colour ; one  colour  only,  but 
slightly  brownish  and  fluorescent ; slight  bou- 
quet, confined.  Well  kept  wine,  but  somewhat 
brandied. 

(11.)  No.  1 Sauterne  (Joseph  Best),  vintage 
1871 . 50  cubic  cent,  undrinkable  and  very  milky. 
Strongly  dosed  with  elder-flower ; no  similarity 
to  Sauterne  of  any  kind ; confined  taste.  The 
flavour  of  elder  is  strongest  on  the  tongue,  less 
perceptible  to  the  nose. 

(IZ.)  Victorian  red  wine  (Joseph  Best), 
grape  (Hermitage  and  Pontignac),  vintage  1870. 
4u  cubic  cent,  of  thick  (with  red  matter)  un- 
drinkable residue.  Wine  of  half  a colour 
(Schiller),  amethystos-looking ; curious  little 
bouquet,  perhaps  elder  flower  (?). 

( 1 3.)  Carbinet  (F.  C.  Klemm).  60  cubic  cent, 
thick  (with  red  colouring  matter)  residual  wine. 
Slight  flavour  ; one  colour  ; very  astringent ; 
sweet,  and  sharp  like  alum,  increasing  upon  the 
tongue  by  contact.  In  Burgundy  “tasse”  shows 
colour  of  old  wine,  not  young. 

(14.)  Hermitage  (1869)  (Carl  Pahl).  5 cubic 
cent.,  thick  with  red  matter,  undrinkable.  Pecu- 
liar little  bouquet ; one  colour ; faculty  for 
quality. 

(15.)  Verdeilho  (1872)  (Carl  Pahl).  12  cubic 
cent,  of  thickly  tm-bid  (brownish)  residue.  Like 
6 and  17  ; flavour  less  than  6 and  17,  hut 
characteristic  There  is  faculty  in  this  wine  as 
in  the  others. 

(16.)  Pineau  Blanc  and  Verdeilho  (Bruhn 
Brothers).  40  cubic  cent,  of  milky,  turbid  residue. 
Tastes  of  the  sweetness  of  the  verdeilho  first,  and 
of  the  sourness  of  the  pineau  afterwards.  Would 
make  good  effervescent  wine  if  properly  treated. 

(17  ) Verdeilho  ( 1871)  (Carl  Pahl).  60  cubic 
cent,  residue  ; thiek,  reddish.  Stinks  ; is 
brandied.  Resembles  No.  6 in  some  of  its  good 
qualities,  but  flavour  is  masked  by  a disagree- 
able taste. 

(18.)  Hermitage  (187')  (Carl  Pahl).  25  cubic 
cent,  undrinkable.  Thick,  very  red  turbidity, 
and  deposit  crystalline.  Young  wine  ; a green 
wine,  probably  made  from  under-ripe  grapes 
grown  among  weeds. 

(19.)  Carbinet  sauvignon  (Bruhn  Brothers).  50 
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ci^bic  cent,  of  thick,  carmine-coloured  residue ; 
huge  deposit.  Slight  flavour  ; a well-balanced 
wine;  no  Bordeaux  flavour;  sweetish  astrin- 
gency.  Somewhat  green,  but  a valuable  wine; 
the  best  wine  amongst  the  red  varieties. 

(20.)  Victorian  red  wine  (.lacob  Deppeler). 
Grape,  hei’mitage  and  Burgundy;  vintage  1^71. 
60  eubic  cent,  of  thick,  dark-red  residue  ; much 
deposit.  Australian  flavour ; a smoky  taste  of 
Hungarian  ; green  and  astringent  wine  ; wine 
of  two  colours,  but  colour  not  flue.  The  darkest 
coloured  wine  among  the  red  varieties. 

(21.)  Hermitage  (J.  S.  Johnston).  40  cubic 
cent,  of  turbid  residue  ; no  (or  little)  deposit. 
Scarcely  one  colour,  about  seven-eighths.  A 
very  good  wine. 

(22.)  Reissling,  1871.  25  cubic  cent,  of  some- 
what turbid  and  undrinkable  residue.  Eiessling 
flavour  confined,  but  characteristic  of  plant ; 
could  be  mistaken  for  a Rhine  wine  ; probably 
braudied. 

(2-1)  O.  P.  Reissling.  100  cubic  cent,  very 
turbid  residue.  Is  brandied  ; has  had  raisins  in 
making ; no  Reissling  flavour ; flavour  like  the 
rest,  peculiarly  disagreeable  ; sourish  ; probably 
bottled  in  an  unfit  state. 

(24.)  Sherry,  1871.  70  cubic  cent,  turbid 

residue,  deposit.  No  sherry  flavour  ; close  taste  ; 
not  brandied  or  sweetened,  nor  coloured. 

(25.)  Burgundy, 1870.  8 cubic  cent,  of  residual 
wine  turbid  ; red  deposit  coating  internal  surface 
of  bottle.  Good  flavour  ; little  green  ; not  bad 
to  drink. 

(2b.)  Ngarveno  (John  Davies).  15cubiccent. 
residual  wine;  ochry  deposit.  A thin  wine, 
probably  with  Reissling  in  it ; confined  odour  and 
taste. 

(27.)  August  Heine,  Bendigo.  13  cubic  cent, 
turbid  residue;  but  little  deposit.  No  flavour; 
bitterish  ; unpleasant  taste  left  on  tongue  after 
drinking. 

8.  4 he  producers  must  be  commended  for 
stating  the  names  of  the  vines  from  which  the 
wines  were  made,  the  years  and  places  of  pro- 
duction. I can  discern  in  all  these  wines  a 
certain  future,  provided  always  that  their  pro- 
duction and  treatment  is  effected  in  obedience 
to  scientifically  established  truths. 

9.  i he  Exliibition  contains  two  photograjihs 
of  Victoria  vineyards,  exhibiting  accurately  the 
conditions  under  which  wines  are  most  fre- 
quently reared  in  that  colony.  One  is  the  well- 
trimmed  clean  vineyard  attached  to  the  habita- 
tion of  a man  of  property,  well  off  in  the  world. 
The  other  is  a vineyard  intended  for  profit,  in  a 
disorderly  state,  filled  up  two  feet  in  height 
from  the  soil  with  a thicket  of  weeds,  out  of 
which  the  vines  struggle  to  sunlight. 

10.  I believe  that  some  of  the  wines  tasted 
proceed  from  w’ell-kept  vineyards,  others  from 
such  vineyards  filled  with  weeds ; the  wanes 


wdiich  I have  termed  green  seem  of  the  latter 
class. 

11.  On  the  wdiole  the  wanes  are  such  as  to 
encourage  the  hope  that,  by  continued  improve- 
ments in  culture  (foremost  the  eradication  of 
weeds)  and  in  wine-making,  the  colonists  may 
succeed  in  producing  wines  for  their  own  con- 
sumption, and  have  some  over  for  export.  I 
have  not  had  any  statements  as  to  prices  and 
quantities  produced.  I should  advise  the  colonists 
to  produce  clean  and  uniform  staple  articles  of  a 
cheap  kind,  wdthout  losing  themselves  in  exces- 
sive variations.  For  this  purpose  co-operation 
by  means  of  companies  seems  essential. 

12.  The  wines  were  mostly  below'  26  per 
cent,  of  spirit,  but  many  w'ere  slightly  fortified. 
None  W'ere  plastered  or  (with  exception  of  one) 
artificially  coloured ; none  contained  artificial 
saccharine  matter.  Two  sw'eet  wines  of  low 
alcohulicity  seemed  to  be  sweet  by  a natural 
process  of  fermentation  at  a high  temperature. 
There  w'as  evidently  not  a single  attempt  to 
imitate  or  counterfeit  composite  kinds  of  wines, 
such  as  ports  or  sherries ; and  in  this  principle 
I see  a guarantee  of  progress  in  the  future. 

13.  The  Australian  colonists  must  ascertain 
the  most  suitable  varieties  of  w'iues  for  their 
several  localities  suitable  for  its  culture.  For 
this  purpose  they  should  establish  agricultural 
experimental  stations,  supported  and  controlled 
by  the  State,  to  which  scientific  men,  and  par- 
ticularly chemists,  should  be  attached.  At  these 
stations  the  agriculturists  could  receive  all  neces- 
sary advice  to  aid  them  in  overcoming  the 
undoubtedly  great  and  numerous  difficulties 
which  impede  the  production  of  good  wane  in 
new  countries; 


EXHIBITION  OF  1874. 

Her  Majesty’s  Commissioners  have  issued  the  follow- 
ing special  note  on  the  tine  arts  division : — 

1.  The  attention  of  artists  and  manufacturers  is 
especially  called  to  Division  I.  of  the  subjects  chosen  for 
the  series  of  Annual  International  Exhibitions.  Hitherto 
the  exhibition  of  works  of  fine  art  has  been  too  much 
limited  to  the  display  of  pictures  and  sculpture,  dis- 
sociated from  purposes  of  utility  ; and  it  may  be  doubted 
whether  a picture  on  enamel  or  on  potterj',  destined  to  he 
applied  to  a piece  of  furniture,  or  a sculpture  in  wood 
intended  for  a picture-frame,  however  great  its  merits, 
would  find  .any  place  in  the  exhibitions  of  the  Eoyal 
Academy  of  London  or  in  any  of  the  numerous  other 
exhibilions  of  the  works  of  artists.  Still  less  would  a 
Cashmere  shawl  or  a Persian  carpet,  the  chief  excellence 
of  which  depended  upon  its  combination  of  colours,  find 
in  any  of  these  exhibitions  its  proper  place. 

2.  Such  a complete  separation  of  artistic  work  from 
objects  of  utility  may  indeed  he  said  to  be  only  the 
characteristic  of  modern  times ; for  in  the  ancient  and 
mediaeval  periods  the  highest  art  is  to  be  found  in  alliance 
with  the  meanest  materials  of  manufacture.  The  Etrus- 
cans painted  on  vases  of  clay  subjects  which  still  charm 
us  by  their  beauty  of  composition  and  skilful  drawing ; 
and  the  finest  works  of  Raffaelle  were  designed  as  decora- 
tions for  hangings  to  be  made  of  wool. 

3.  It  is  intended  that  these  exhibitions  shall  furnish 
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the  opportunity  of  stimulating  the  revival  of  the  ap- 
plication of  the  artist’s  talents  to  give  beauty  and  re- 
finement to  every  description  of  object  of  utility,  whether 
domestic  or  monumental. 

4.  In  the  annual  exhibitions  every  work  in  which  fine 
art  is  a dominant  feature  will  find  proper  provision  made 
for  its  display.  Painting,  on  whatever  surface,  or  in  any 
method,  sculpture  in  every  description  of  material,  en- 
gravings of  all  kinds,  architectural  design  as  a fine  art, 
every  description  of  textile  fabric  of  which  fine  art  is  a 
characteristic  feature,  in  short,  every  work,  whether  of 
utility  or  pleasure,  which  is  entitled  to  be  considered  a 
work  of  excellence  from  the  artistic  point  of  view,  may 
be  displayed  in  the  exhibitions  under  the  division  of  fine 
art.  Whilst  the  manufactures  which  fall  within  Division 
II.  will  have  been  brought  under  review  in  a series  of  ten 
years,  the  fine  art  division  will  recur  annually,  so  that 
the  greatest  possible  encouragement  may  be  given  to 
progress  in  the  application  of  art  to  objects  of  utility. 

6.  Every  artist  workman,  moreover,  will  be  able  to 
exhibit  a work  of  merit  as  his  own  production,  and  every 
manufacturer  may  distinguish  himself  as  a patron  of  art 
by  his  alliance  with  the  artistic  talent  of  the  country. 
In  the  fine  art  section  the  artist  may  exhibit  a vase  for 
its  beauty  of  painting,  or  form,  or  artistic  invention  ; 
whilst  a similar  vase  ma}'  appear  in  its  appropriate  place 
among  the  manufactures  of  the  appointed  year  on  account 
of  its  cheapness,  or  the  novelty  of  its  material. 


The  committee  appointed  to  arrange  and  carry  out  the 
exhibition  of  foreign  and  colonial  wines  in  1874  desire  to 
call  attention  to  the  advantages  that  may  be  obtained  by 
exhibiting  wines  on  this  occasion,  and  to  point  out  that 
it  affords  a better  opportunity  of  bringing  the  wines  of 
Australia  more  directly  before  the  notice  of  the  English 
and  Continental  buyers  than  has  ever  before  been  avail- 
able. The  arrHngements  for  seeing,  tasting,  and  obtain- 
ing samples  of  the  wines  will  allow  of  close  and  careful 
comparison  with  the  various  Continental  wines  exhi- 
bited of  the  same  character  and  class  ; which  comparison, 
the  committee  venture  to  hope,  will  be  of  some  value. 
The  committee  alsh  will  be  glad  if  exhibitors,  where 
practicable,  will  send  specimens  of  the  soil  where  wines 
of  a superior  excellence  or  quality  are  grown,  together 
with  particulars  of  climate,  temperature,  &c.,  -and  infor- 
mation as  to  mode  of  growing,  making,  and  maturing 
the  wines,  where  those  processes  differ  from  the  methods 
ordinarily  in  use  on  the  Continent ; to  which  might  be 
added,  age  of  the  vines,  per-centage  of  saccharine  in  the 
must,  produce  per  acre,  &c.,  &c. 

The  committee  are  of  opinion  that,  if  a majority  of  the 
growers  will  send  specimens  and  information  as  here 
suggested,  it  cannot  fail  to  have  a material  and  beneficial 
influence,  not  only  in  extending  the  consumption  of 
colonial  wines,  but  also  in  improving  and  perfecting 
their  growth  and  manufacture,  by  the  interchange  of 
statistics  and  experience  with  growers  of  the  older  and 
more  famous  wine  countries. 


In  order  to  perfect  the  illustrations  in  the  class  of  civil 
engineering,  architectural  and  building  contrivances, 
her  Majesty’s  Commissioners  have  decided  to  make  spe- 
cial arrangements  for  exhibiting  large  photographs  of 
new  architectural  buildings,  especially  gentlemen’s 
country  houses.  Photographers  are  invited  to  submit 
views  of  such  buildings  and  to  send  them  suitably  framed 
to  the  Exhibition  Buildings  on  the  5th  March,  1874. 
Only  those  photographs  will  be  eligible  which  measure 
not  less  than  24  inches  by  18  inches. 


Her  IMajesty’s  Commissioners  have  decided  that  a 
portion  of  the  London  International  Exhibition  of  next 
year  shall  consist  of  a collection  of  paintings  or  drawings 
representing  such  ancient  and  modern  buildings,  public 
or  private,  as  are  remarkable  for  architectural  beauty  or 
stylo.  They  trust  that  proprietors  of  pictures  of  this 


kind  likely  to  be  interesting  to  the  public  will  be  disposed 
to  lend  them  for  exhibition.  Her  Majesty’s  Commis- 
sioners are  particularly  desirous  of  obtaining  large  paint- 
ings of  a scenic  character,  or  like  diagrams.  To  those 
proprietors  of  interesting  specimens  of  architecture  who, 
not  already  possessing  pictures  of  them,  may  be  desirous 
of  having  them  painted  for  this  Exhibition,  the  Commis- 
sioners are  prepared  to  furnish  the  names  of  students  of 
art  schools  who  are  competent  to  produce  such  represen- 
tations, together  with  their  terms. 


Her  Majesty|s  Commissioners  have  decided  to  invite 
the  owners  of  pictures  painted  by  the  following  artists  to 
intimate  their  willingness  to  lend  such  works  for  the  In- 
ternational Exhibition  of  1874,  and  they  request  to  be 
favoured  with  any  information  respecting  them. 

Painters  in  0^7.— John  Constable,  R.A.,  died  1837; 
Augustus  Egg,  R.A.,  died  1863;  David  Roberts,  R. A., 
died  1864  ; David  Wilkie,  R.A.,  died  1841. 

Painters  in  IFaters  Colours. — J.  Coney,  died  1833;  J. 
S.  Cotman,  died  1842;  F.  Mackenzie,  died  1854;  S. 
Trout,  died  1852;  A.  Pugin,  died  1832;  J.  M.  W. 
Turner,  R.A.  (architecture  only),  died  1851  ; C.  Wild, 
died  1835. 


Growers  and  importers  who  desire  to  inspect  the  vaults 
in  the  Royal  Albert  Hall,  which  will  be  applied  for  the 
purposes  of  the  Exhibition,  may  do  so  on  presenting  their 
cards  at  the  Queen’s  entrance  of  the  Royal  Albert  Hall 
between  two  and  four  any  afternoon  up  to  Saturday, 
15th  November. 


EXHIBITIONS. 


Vienna  Exhibition. — The  exhibition  was  closed  on 
Sunday  afternoon,  by  two  of  the  Archdukes,  without 
ceremony.  On  the  southern  terrace  three  large  military 
bands  played  the  National  Anthem.  This  was  fol- 
lowed by  cheers  from  the  thousands  of  persons 
present. — Seventy  thousand  articles  have  been  ex- 
hibited at  the  Vienna  show,  and  26,002  awards  have 
been  distributed.  Of  this  aggregate  number  of 

premiums  421  were  diplomas  of  honour,  3,024  medals  for 
progress,  8,800  medals  for  merit,  8,326  medals  for  good 
taste,  978  medals  for  art,  1,998  medals  for  co-operation, 
and  10,465  diplomas  of  merit  or  honorable  mention. 
These  were  awarded  as  follows : — Austria  (without 
Hungarj),  5,991;  Germany,  5,066;  France,  3,142; 
Italy,  1,908  ; Hungary,  1,604  ; Spain,  1,157 ; England 
and  colonies,  1,156;  Russia,  1,018;  Switzerland,  722; 
Belgium,  612;  Norway  and  Sweden,  534;  Turkejq470; 
Portugal,  441;  United  States,  411;  Denmark,  309; 
Holland,  284;  Roumania,  238;  Japan,  217;  Brazil, 
202;  Greece,  183  ; China,  118;  Egypt,  75  ; Republics 
of  Central  and  South  America,  44  ; Persia,  29  ; Morocco, 
Tunis,  and  Tripoli,  20;  Madagascar,  &c.,  10  ; Monaco, 
9 ; Mexico,  Siam,  and  Turkestan,  each  1. — A Vienna 
telegram  states  that  the  number  of  visitors  to  the  Exhi- 
bition from  the  opening  day  to  the  close  was  7,254,687, 
of  whom  2,196,360  entered  without  payment. 

Industrial  Exhibition  at  Trinidad. — The  Correspond- 
ing Committee  of  the  Society  of  Arts  announce  that  an 
Industrial  Exhibition  will  be  held  at  Port-of-Spain, 
Trinidad,  in  the  month  of  December. 

Prizes  for  Designs  of  Philadelphia  Exhibition  Build, 
ing,  1876. — The  United  States  Centennial  Commission, 
at  a meeting  held  in  Philadelphia,  on  August  8th, 
according  to  the  Polytechnic  Bulletin,  awarded  the 
premiums  of  1,000  dollars  to  each  of  the  authors  of  the 
best  ten  of  the  competing  designs  for  the  1876  Exhi- 
bition Building.  From  these  ten  the  design  for  the 
building  will  be  selected,  it  being  understood  that  their 
authors  have  the  privilege  of  amending  their  designs  be- 
fore competing  for  the  main  prize. 
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HINTS  TO  COLONISTS  ON  THE  CULTIVA- 
TION OF  SILK. 

By  B.  Francis  Cobb. 

(Continued  from  page  899.^ 

On  the  23rd  April,  1873,  a paper  by  Mons.  A.  Roland 
■was  read  at  the  Societ3^  of  Arts,  and  published  in  the 
Journal  of  the  Society,  No.  1,065.  It  is  to  be  hoped  that 
this  paper  has  been  copied  into  the  Colonial  newspapers, 
for  colonists  should  study  it  well,  especially  those  parts 
relating  to  “education  in  the  magnanerie”  and  “ ap- j 
pliances,”  and  bear  in  mind  that  when  M.  Roland  speaks  i 
of  the  “Lhou,”  the  colonist  has  probably  the  identical  ' 
leaf,  although  somewhat  changed  by  acclimatisation,  in 
the  common  Cape  mulberry,  which  was  imported  into  j 
the  Cape  j'ears  ago  by  the  Dutch  East  Indiamen  coming  | 
from  Japan. 

Neither  M.  Roland  nor  any  other  guide  can  give  all  the 
instruction  necessary  to  suit  every  position,  and  colonists 
must  exercise  their  own  ingenuity^  in  making  their 
arrangements  as  complete  as  possible  for  their  own  re- 
quirements. For  instance,  M.  Roland  says  nothing,  and 
probably  has  no  knowledge,  of  the  hot  winds  ; yet  the 
colonist  knows  well,  from  unpleasant  experience,  that  it 
will  be  necessary  to  protect  the  worms  from  this,  and,  as 
it  almost  always  comes  from  one  quarter,  a thick  grove 
of  trees  may  be  made  to  do  much  to  mitigate  its  effect. 

The  enemies  of  the  silkworm  are  innumerable,  and  again 
the  sagacity  of  the  colonist  must  be  exerted  to  find  means 
to  accomplish  that  for  which  no  rules  can  be  laid  down. 
The  ant,  for  instance,  is  probably  one  of  the  most  trouble- 
some and  dangerous  little  insects  of  all  the  enemies  of  the 
worm . It  is  difficult  to  speak  of  instinct  in  connection  with 
its  strategical  movements,  and  unless  the  rearer  exercises 
the  most  constant  care  and  vigilance,  he  will  find  himself 
outflanked  and  out-manoeuvred  by  this  most  artful  and 
aggravating  little  pest.  Beetles,  cockroaches,  spiders, 
mice,  rats,  bird.s,  and  even  monkey's  will  all  destroy  the 
worms  if  they  have  the  chance,  and  the  labour  of  three 
weeks  or  a month  may^  be  rendered  futile  in  a single 
night. 

Certain  odours  affect  the  worm  unfavourably,  while 
others,  apparently  of  a similar  nature,  do  not  appear  to 
be  noticed  by  them.  Thus,  where  a West-Coast  negro 
woman  had  gathered  what  one  might  call  an  apron-full 
of  leaves,  except  that  the  “apron”  was  formed  by  part 
of  the  only  garment  she  wore,  the  worms  refused  to  eat 
these  leaves,  while  leaves  gathered  by'  a Kafir,  and  cut  by 
him,  were  not  objected  to  at  all.  Tar,  known  as  coal-tar, 
and  applied  to  the  supports  or^legs  of  the  stands,  to  pre- 
vent the  ants  climbing  up,  made  the  worms  unquiet, 
while  vegetable,  or  Stockholm  tar,  although  giving  out 
a more  powerful  scent,  did  not  disturb  them  to  the  same 
extent. 

It  has  been  stated  by  an  authority  entitled  to  every 
respect,  that  if  four  lightning  conductors  were  erected  at  a 
distance  of  a few  feet  from  each  corner  of  the  magnanerie, 
to  about  six  feet  elevation  above  the  highest  point  of  the 
roof,  and  at  the  mean  level  of  the  roof  connected  by'  wires, 
such  an  arrangement  would  prevent  a good  deal  of 
the  disturbance  the  worms  suffer  from  when  the  air  is 
charged  with  electricity,  as,  shortly  before  a thunder- 
storm— a period  of  considerable  danger  to  the  worm, 
especially  at  the  last  stages  shortly  before  mounting,  for 
this  frequently  induces  diseases  already  alluded  to.  The 
condemned  wire-rigging  of  ships  make  cheap  and  excel- 
lent conductors  for  such  a purpose,  and  the  experiment 
should  be  well  worthy  a fair  trM. 

The  drying  the  cocoons  is  important,  but  simple. 
Almost  any  sort  of  an  oven  will  suffice.  To  destroy  the 
vitality'  of  the  chry'salis  at  as  low  a temperature  as  pos- 
sible is  what  is  required,  and  generally  that  of  160^  to 
200  Fahr.  is  sufficient.  It  should  be  borne  in  mind  that 
the  lower  the  temperature  at  which  the  pupa  is  killed 
the  better  for  the  cocoon,  too  great  a heat  making  the 
silk  brittle.  An  old-fashioned  brick  oven  is  very  good, 


for  if  it  be  closed,  and  the  cocoons  allowed  to  remain 
until  it  is  cold,  they  will  be  found  partially  desic- 
cated ; but  the  best  method,  where  it  can  be 
adopted,  is  by  dry  or  high  pressure  steam  ; not 
only  is  all  danger  of  scorching  removed,  but  the 
colour  of  white  cocoons  is  better  preserved.  An 
ordinary  iron-bound  cask  makes  a very  good  means 
for  operating.  It  should  be  fitted  with  divisions,  for 
resting  the  cocoons  upon,  of  basket  ware,  or  any- 
thing else  that  will  allow  the  steam  to  penetrate  easily, 
and  not  discolour  the  cocoons,  avoiding  iron  wire,  &c., 
The  lid  is  then  fitted  as  tightly  as  conveniently'  can  be, 
and  a small  tap  fitted  to  it.  Another  tap  for  the  admis- 
sion of  steam  is  placed  below,  and  a trap  for  the  drain- 
age from  the  sides  of  the  cask.  On  the  steam  being 
admitted  from  below,  the  lid  tap  is  opened  sufficiently  to 
allow  the  air  and  steam  to  escape,  and  this  tap  must  never 
be  quite  closed,  for  it  is  necessary'  that  the  steam  should 
continue  escaping.  When  the  chrysalis  has  been  killed, 
it  will  be  found  that  the  cocoons  are  dry,  and  only  require 
desiccating  by  exposure  to  the  sun  and  air,  or  a hot,  dry 
room.  It  will  be  found  that  a good  cask  will  stand  quite 
sufficient  pressure  to  keep  the  steam  dry,  provided  the 
escape  in  the  lid  be  not  closed. 

After  the  cocoons  have  been  steamed  for  about  twenty 
minutes  they  should  be  well  dried  in  the  sun,  or  by 
means  of  a heated  apartment,  and,  when  thoroughly 
desiccated,  they  may  be  packed  in  the  most  convenient 
form  and  sent  to  their  destination.  Press  packing  will 
not  injure  them  if  the  desiccation  be  complete,  but 
if  any  moisture  remains  they  will  mildew  and  spoil. 
Complete  and  thorough  desiccation,  so  that  the  chrysalis 
will  pound  to  dry  dust,  is  an  absolute  necessity. 

In  concluding  these  hints,  it  cannot  be  too  strongly 
impressed  upon  the  colonist,  that  different  places  and 
climates  require  different  modifications,  that  the  in- 
telligence of  the  colonist  must  be  exercised  to  the  utmost; 
and  in  the  case  of  anything  adverse  happening,  the  cause 
must  be  soughtfor  until  discovered,  when  the  remedy'  will 
generally  be  found  to  beeasy.  Experiments  should  be  tried 
upon  new  grounds,  and  before  committing  one’s  self  to 
any  serious  extent,  rearing  on  a small  scale  should  have  de- 
monstrated the  suitability  of  both  climate  and  leaf.  The 
height  above  the  sea-level  has  a considerable  influence 
upon  the  time  required  for  the  worm  to  pass  through  all 
its  stages,  and  the  dryness  or  humidity  of  the  atmo- 
sphere are  equally  important  matters  to  be  carefully 
studied  and  calculated  for. 

The  following  extract,  from  the  speech  of  Professor 
Huxley,  F.R.S.,  to  the  British  Association,  in  1870, 
demands  the  most  careful  consideration  of  all  seri- 
ciculturists : — 

“The  silkworm  has  long  been  known  to  bo  subject  to 
a very  fatal  infectious  and  contagious  disease  called  the 
muscadine.  Audouin  transmitted  it  by  inoculation. 
This  disease  is  entirely  due  to  the  development  of  a 
fungus,  Botrytis  bassiana,  in  the  body  of  the  caterpillar ; 
and  its  contagiousness  and  infectiousness  are  accounted 
for  in  the  same  way  as  those  of  the  fly  disease.  But,  of 
late  years,  a still  more  serious  epizootic  has  appeared 
among  the  silkworms  ; and  I may  mention  a few  facts 
which  will  give  you  some  conception  of  the  gravity  of  the 
injury  which  it  has  inflicted  on  France  alone. 

“ The  production  of  silk  has  been  for  centuries  an  im- 
portant branch  of  industry  in  Southern  France,  and,  in 
the  y'ear  1853,  it  had  attained  such  a magnitude  that  the 
annual  produce  of  the  French  sericiculture  was  estimated 
to  amount  to  a tenth  of  that  of  the  whole  world,  and 
represented  a money  value  of  117,000,000  of  francs,  or 
nearly  five  millions  sterling.  What  may  be  the  sum 
which  would  represent  the  money- value  of  all  the  in- 
dustries connected  with  the  working-up  of  the  raw  silk 
thus  produced  is  more  than  I can  pretend  to  estimate. 

“ Silkworms  are  liable  to  many  diseases ; and,  even 
before  1853,  a peculiar  epizootic,  frequently  accompanied 
by  the  appearance  of  dark  spots  upon  the  skin  (whence 
the  name  of  ‘pebrine,’  which  it  has  received),  had  been 
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noted  for  its  mortality.  But  in  the  year  following  1853 
this  malady  broke  out  with  such  extreme  violence,  that  in 
1856  the  silk-crop  was  reduced  to  a third  of  the  amount 
which  it  reached  in  1853  ; and,  up  to  within  the  last  year 
or  two,  it  has  never  attained  half  the  yield  of  1853. 

“ In  1858,  the  gravity  of  the  situation  caused  the 
French  Academy  of  Sciences  to  appoint  commissioners, 
of  whom  a distinguished  naturalist,  M.  de  Quatrefages, 
was  one,  to  inquire  into  the  nature  of  this  disease,  and, 
if  possible,  to  devise  some  means  of  staying  the  plague. 
In  reading  the  report  made  by  M.  de  Quatrefages,  in 
1859,  it  is  exceedingly  interesting  to  observe  that  this 
elaborate  study  of  the  pebrine  forced  the  conviction 
upon  his  mind  that,  in  its  mode  of  concurrence  and  pro- 
pagation, the  disease  of  the  silkworm  is,  in  every 
respect,  comparable  to  the  cholera  among  mankind. 
But  it  differs  from  the  cholera,  and,  so  far,  is  a more 
formidable  disease,  in  being  hereditaiy,  and  in  being, 
under  some  circumstances,  contagious  as  well  as  in- 
fectious.” 

“The  Italian  naturalist,  Filippi, discovered  in  the  blood 
of  the  silk  worms  affected  by  this  strange  disease  a multi- 
tude of  cylindrical  corpuscles,  each  about  of  an  inch 
long.  These  have  been  carefully  studied  by  Lebert,  and 
named  by  him,  Fanhistophyton ; for  the  reason  that,  in 
subjects  in  which  the  disease  is  strongly  developed,  the 
corpuscles  swarm  in  every  tissue  and  organ  of  the  body, 
and  even  pass  into  the  undeveloped  eggs  of  the  female 
moth.  But  are  these  corpuscles  causes  or  mere  concomi 
tants  of  the  disease  ? Some  naturalists  took  one  view  and 
some  another;  and  it  was  not  until  the  French  Govern- 
ment, alarmed  by  the  continual  ravages  of  the  malady, 
and  the  inefficiency  of  the  remedies  which  had  been  sug- 
gested, despatched  M.  Pasteur  to  study  it,  that  the  ques- 
tion received  its  final  settlement,  at  a great  sacrifice,  not 
only  of  the  time  and  peace  of  mind  of  that  eminent 
philosopher,  hut,  I regret  to  add,  of  his  health. 

“But  the  sacrifice  has  not  been  in  vain.  It  is  now  certain 
that  this  devastating,  cholera-like  pebrine  is  the  effect  of 
the  growth  and  multiplication  of  the  Fanhistophyton  in 
the  silkworm.  It  is  contagious  and  infectious  because 
the  corpuscles  of  the  Fanhistophyton  pass  away  from  the 
bodies  of  the  diseased  caterpillers,  directly  or  indirectly, 
to  the  alimentary  canal  of  healthy  silkworms  in  their 
neighbourhood  ; it  is  hereditar}',  because  the  corpuscles 
nnter  into  the  eggs  while  they  are  being  formed,  and, 
consequently,  are  carried  within  them  when  they  are  laid, 
and  for  this  reason,  also,  it  presents  the  very  singular 
peculiarity  of  being  inherited  only  on  the  mother’s  side. 
There  is  not  a single  one  of  all  the  apparently  capricious 
and  unaccountable  phenomena  presented  by  the  pebrine 
hut  has  received  its  explanation  from  the  fact  that  the 
disease  is  the  result  of  the  presence  of  the  microscopic 
••organism,  Fanhistophyton. 

“ Such  being  the  facts  with  respect  to  the  pebrine, 
what  are  the  indications  as  to  the  method  of  preventing 
it  ? I;  is  obvious  that  this  depends  upon  the  wa}'  in  which 
the  Fanhistophyton  is  generated.  If  it  may  be  generated 
by  abiogenesis,  or  hj' xenogenesis,  within  the  silkworm  or 
its  moth,  the  extirpation  of  the  disease  must  depend  ubon 
Ihe  prevention  of  the  occurrence  of  the  conditions  under 
which  this  generation  takes  place.  But  if,  on  the  other  hand, 
the  Fanhistophyton  is  an  independent  organism,  which  is 
no  more  generated  by  the  silkworm  than  the  mistletoe  is 
generated  by  the  oak  or  the  apple-tree  on  which  it  grows, 
though  it  may  need  the  silkworm  for  its  development  in 
the  same  way  as  the  misletoe  needs  the  tree,  then  the 
indications  are  totally  different.  The  sole  thing  to  be  done 
is  to  get  rid  of  and  keep  away  the  germs  of  the  Panhisto- 
phyton.  As  might  be  imagined,  from  the  course  of  his 
previous  investigations,  M.  Pasteur  was  led  to  believe  that 
the  latter  was  the  right  theory  ; and,  guided  by  that 
theory,  he  has  devised  a method  of  extirpating  the 
disease,  which  has  proved  to  be  completely  successful 
wherever  it  has  been  properly  carried  out. 

“ There  can  be  no  reason,  then,  for  doubting  tha'' 
among  insects  contagious  and  infectious  diseases  of  grea'- 


malignity  are  caused  by  minute  organisms,  which  are 
produced  from  pre-existing  germs  or  homogenesis ; and 
there  is  no  reason  that  I know  of  for  believing  that  what 
happens  in  insects  may  not  take  place  in  the  highest 
animals.” 

Finally  colonists  are  reminded  that  these  hints  should 
not  he  taken  as  rules,  but  rather  as  aids  to  those  who  are 
endeavouring  to  enrich  their  different  localities  by  in- 
troducing the  cultivation  of  the  most  beautiful  produc- 
tion yet  known,  which — though  but  the  product  of  a 
worm — dates  hack  to  the  periods  of  hoary  antiquity,  and 
has  been  handed  down  as  a constant  accompaniment  of 
royalty  to  the  present  age. 


OUR  NATIONAL  MUSEUMS. 

The  following  article  on  this  subject  appeared  in  Iron, 
last  week  : — 

“ The  question  started  by  Mr.  Cole,  and  to  which  we 
alluded  to  some  length  last  week,  is  likely  to  receive 
some  additional  impetus  by  the  publication  of  a corre- 
spondence between  the  Society  of  Arts  and  Mr.  Glad- 
stone, on  the  subject  of  the  Bethnal-green  Museum. 

The  Society  of  Arts,  having  contributed  to  the  cost  of 
that  museum,  and  watched  its  progress  carefully,  pre- 
pared a memorial  for  submission  to  the  Government 
through  the  Premier,  having  for  its  end  tfie  suggestion 
that  larger  supplies  should  he  voted  by  Parliament  to- 
wards the  establishment  of  museums,  libraries,  and 
galleries  of  science  and  art,  in  such  of  our  large  towns 
as  are  prepared  to  bear  a certain  share  in  the  cost. 

The  memorial  was  signed  by  sixty  peers,  and  a hun- 
dred and  thirty  members  of  the  House  of  Commons, 
who  sunk  political  differences  in  their  desire  to  pro- 
mote a worthy  object.  A matter  of  etiquette  prevented 
Mr.  Gladstone  from  receiving  a deputation  on  the  subject, 
and  he  referred  the  Society  to  the  Privy  Council  Office.  ; 

But  the  memorialists  respectfully  declined  to  appeal  to  j 

any  one  save  the  Prime  Minister,  and  he  has  agreed  to  I 

bring  their  suggestions  before  the  notice  of  his  col-  | 

leagues.  Thus  the  matter  stands.  i 

“ The  suggestion  of  the  Society  of  Arts,  like  that  of  | 
Mr.  Cole,  is  only  part  of  the  great  question  of  the  re- 
organisation of  the  national  museums.  This  may  not  he  i 

important  enough  for  a ‘ cry,’  nor  can  we  hope  that  any  ; 

government  will  take  it  up  very  earnesstly.  But,  never-  i 

theless,  it  is  one  of  high  importance,  and  one  in  which  ! 

all  who  are  concerned  for  the  maintenance  of  our  national 
superiority  in  manufactures  must  feel  a deep  interest. 

The  necessity  and  utility  of  museums  is  acknowledged  ; 
their  very  existence  proves  this.  All  that  remains  is  to 
maintain  them  efficiently  and  economically,  a work 
which  is  by  no  means  well  done  yet,  and  probably  never 
will  be  until  some  comprehensive  scheme  of  management  i 

is  adopted.  As  at  present  constituted,  museums  may  he  j 

broadly  divided  into  three  types — first,  that  of  the  South  j 

Kensington,  Jermyn-street,  and  Bethnal-green  museums  j 

in  London,  and  the  Albert  Museum  in  Exeter — a type  of 
the  actually  useful  museum,  where  the  artisan  may  see 
illustrations  of  manufacturing  operations,  and  the  artist  I 
may  find  examples  of  the  masterpieces  of  old.  Here 
everything  is  neat,  orderly,  and  simple  ; no  object  is 
without  a label,  which  explains  clearly  what  it  is  ; and 
spectators  need  not  wander  about  among  collect-  [ 
tions  of  incomprehensible  curiosities,  which  excite  j 
in  their  minds  wonder,  but  no  interest.  The 
second  type  is  that  of  the  British  Museum,  which  is 
purely  scientific.  Museums  like  this  are  scattered  over 
the  country,  containing  vast  numbers  of  useful  speci- 
mens buried  in  drawers  and  cases,  adorned  with  Latin  ti 
labels ; museums  wherein  the  populace  rove  about  with  1 
awe,  partly  at  the  monstrous  objects  displayed  to  their  * 
gaze,  and  partly  at  the  tremendous  names  which  they 
bear.  These  museums  are  only  fitted  for  scientific  j ii 
persons  ; they  are  next  to  useless  to  others,  unless,  as  | tt 
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has  been  lately  done  in  the  British  and  Ipswich 
Museums,  superintendents  and  curators  are  willing  to 
descend  from  their  high  level,  and  escort  bodies  of  simpler 
folk  through  the  collections,  giving  as  they  go  some 
plain  account  of  the  more  prominent  objects.  A third 
type  of  museum  is  scarcely  to  be  found  in  any  national 
collection.  It  is  usually  seen  in  small  country  towns, 
where' dusty  cases  are  arranged  in  ill-lighted  rooms,  and 
are  made  the  receptacle  of  rubbish  brought  by  resident 
gentlemen  from  all  parts  of  the  world — one  giving  a 
collection  of  minerals  for  which  he  has  not  room ; 
another,  a few  drawers  of  butterflies  of  which  he  has 
grown  tired.  South  Sea  islanders’  weapons,  elephants’ 
tusks,  and  other  spoils  of  the  chase  are  scattered  about 
in  corners  and  on  walls,  and  the  collection  of  oddments 
is  dubbed  a ‘ museum.’  Our  readers  can  draw  on  their 
own  experience  for  other  details  on  this  subject,  and  we 
are  much  mistaken  if  they  do  not  agree  with  us  that  the 
energy  that  is  expended  with  but  little  useful  result  on 
our  local  and  national  museums  is  almost  or  entirely 
thrown  away.” 

After  recapitulation  of  the  five  points  insisted  upon  by 
the  Society  of  Arts  in  connection  with  the  museums,  the 
article  concludes  : — “ We  are  disposed  to  go  even  farther 
than  this,  if  necessary.  If  we  are  to  have  a good  system 
of  technical  education,  all  our  resources  in  the  shape  of 
museums  must  be  thoroughly  utilised  in  connection  with 
it ; and  it  will  be  no  injustice  to  existing  interests,  or 
indignity  to  the  memory  of  deceased  donors,  to  totally 
reorganise  the  system — if  it  can  be  so  called — on  which 
our  museums  are  managed.  Unquestionably  this  is  a 
great  scheme,  and  one  which  must  be  attempted,  if  at  all, 
by  the  Government.  Vested  interests  will,  as  always, 
rise  in  opposition,  but  public  opinion  must  insist  on  the 
best  possible  use  being  made  of  public  property,  whether 
in  museums  or  elsewhere.” 


PUBLIC  MUSEUMS  AND  LIBEARIES. 

The  Council  propose,  with  the  assistance  of  the  In- 
stitutions, to  publish  monthly  in  the  Society’s  Journal 
a return  of  the  visitors  to  the  following  public  museums 
and  galleries,  all  of  which  are  supported  by  Parliament. 
The  following  returns  for  October  have  been  made  up 
to  the  present  date: — 

No.  of  Visitors. 


British  Museum 

National  Gallery 

National  Portrait  Gallery 

Kew  Gardens  and  Museum  

South  Kensington  Museum  65,497 

Bethnal-green  Museum 36,405 

Geological  Museum,  Jermyn-street 2,552 

Patent-office  Museum  19,814 

Edinburgh  Museum  of  Science  and  Art  . . 24,875 

Edinburgh  National  Gallery 6,781 

Edinburgh  Museum  of  Antiquities 5,761 

Royal  Dublin  Society  : — 

Natural  History  Museum  

Botanic  Gardens,  Glasnevin  

Dublin  National  Gallery 

Zoological  Society,  Dublin  10,223 

Museum  of  Irish  Society,  Dublin 

Tower  of  London  9,760 

Greenwich  Painted  Hall  


_ The  aggregate  production  of  locks  of  all  descrip- 
tions at  Willenhall  now  exceeds  32,000  dozen  per  week. 
The  locks  vary  in  price  from  |d.  to  lO.s.  apiece,  and  in  size 
and  style  they  present  an  almost  infinite  variety. 

The  total  number  of  blast  furnaces  in  America 
in  1810  was  153,  yielding  54,000  tons  of  iron ; at  this  time 
there  are  nearly  600,  yielding  2,000,000  tons  per  annum. 


THE  TRADE  OF  GENOA. 

The  consular  reports  from  Italy  show  a most  satisfactory 
condition  of  affairs,  more  especially  at  the  port  of  Genoa, 
which  has  contributed,  in  proportion  to  the  importance 
of  her  position,  to  the  remarkable  commercial  activity 
of  the  whole  country.  The  progress  in  the  trade,  ac- 
cording to  the  custom-house  registers,  is  really  remark- 
able. The  impoi’ts  in  1869  were  valued  at  £9,300,388, 
in  1870,  £9,499,380,  and  in  1871  at  £10,299,035.  It  is 
especially  satisfactory  to  note  the  great  increase  in  the  ex- 
ports, and  to  remark  that  the  increase  has  taken  place  in 
all  the  important  articles  of  home  produce,  namely,  wine, 
oil,  grain,  silk,  cotton,  hemp,  hardware,  machinery,  &c. 
whereas,  where  there  has  been  a decrease,  it  has  been  in 
articles  not  of  home  growth  or  manufacture,  but  in  the 
re-export  of  foreign  goods.  The  value  of  the  exports 
in  1869  was  £1,370,808,  in  1870,  £3,374,732,  and  in  1871 
£4,449,324,  The  movement  of  shipping  in  the  foreign 
trade  had  again  increased  in  1871  over  all  previous  years, 
the  largest  proportion  being  in  the  hands  of  the 
Italians  themselves. 

In  the  coasting  trade  the  tonnage  had  fallen  off,  and 
seems  likely  to  further  diminish  so  soon  as  the  railways, 
coastwise  and  inland,  put  Geneva  in  communication  with 
the  rest  of  Italy.  'The  coast  line  has  been  pushed  on 
with  energy  on  both  sides.  The  line  to  Nice  was  finally 
open  to  traffic  in  the  mouth  of  March,  1872.  The  tunnel 
through  Geneva,  uniting  the  east  and  west  coast  lines, 
was  expected  to  be  finished  very  shortly.  On  the  east 
coast  only  about  4,000  metres  of  the  principal  tunnels 
have  still  to  be  excavated,  and  it  is  stated  that  the  line 
can  be  opened  the  whole  way  to  Spezzia  by  the  end  of 
1873.  The  line  from  Savona  towards  Turin  is  now  being 
steadily  carried  on,  after  a long  pause  caused  by  financial 
difficulties.  The  harbour  works  and  various  extensions 
and  improvements,  undertaken  at  the  expense  of  the 
municipality,  are  being  carried  on  continuously'  but 
slowly,  as  in  spite  of  the  enormous  octroi  duties  imposed 
by  the  town,  the  financial  position  is  not  flourishing,^ 
and  by  no  means  keeps  pace  with  the  great  fortunes 
being  rapidly  realised  by  the  inhabitants.  No  one  who 
has  seen  the  quantity  of  new  houses  and  of  whole  streets 
that  have  been  built  in  the  last  ten  years,  would  have 
expected  the  results  of  the  recent  census,  which  show 
only  a trifling  addition  to  the  population  ; but  the  ex- 
planations are  to  bo' found  in  the  very'  great  increase  in 
the  population  of  Sampierdarina,  and  of  all  the  villages 
or  communes  in  the  immediate  neighbourhood.  The 
increasing  population  having  been  fairly  driven  out  of 
Genoa  by  the  enormous  octroi  duties  which  are  now  im- 
posed, not  only,  as  formerly,  on  food  and  drink,  but  on 
everything,  almost  without  exception,  that  passes  the 
gates— not  even  excepting  articles  that,  by'  the  policy'  of 
the  State,  are  allowed  to  pass  the  customs  duty  free. 
'Ihe  imports  of  raw  cotton  had  been  considerable,  whilst 
the  cotton- mills  and  manufactories  were  unusually  active- 
Power-looms  were  rapidly  increasing  in  number,  and  the 
same  progress  seemed  likely'  to  follow  with  regard  to 
spindles,  the  number  of  which,  so  far,  had  been  small  in 
proportion  to  the  quantity  of  yarn  required  for  the 
consumption  of  the  former.  The  smaller  industries  had 
all  flourished.  The  vermicelli  and  biscuit-bakers,  soap- 
boilers, and  candied  fruit-makers  profited  especially  by 
an  increased  demand  for  export. 

From  various  causes  alluded  to  by  Mr.  Brown,  the 
British  Consul,  the  trade  of  Genoa  has  met  with  a re- 
markable propulsion.  The  political  features  had  been 
such  as  to  favour  in  the  highest  degree  the  growth  of 
every'  kind  of  financial  undertaking.  With  the  French 
defeats  and  the  siege  of  the  capital,  the  influence  so  long 
and  arbitrarily  exercised  by  Paris  over  the  Stock  Ex- 
change of  Italy  has  become  a thing  of  the  past._  Genoa, 
as  the  richest  and  most  commercial  of  Italian  cities,  was 
the  first  to  take  advantage  of  the  opportunity  of  founding 
new  institutions  to  supply  the  want  so  long  felt  of  greater 
banking  facilities  at  home,  and  the  eagerness  with  which 


934 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  November  7,  1873. 


the  first  companies  were  taken  up  by  the  public  induced 
more  and  more  to  come  forward,  till  no  less  than  seven- 
teen fresh  establishments,  with  limited  liability,  have 
been  started,  representing  collectively  a capital  of 
£5,250,000  sterling.  The  price  of  Italian  rente  had 
steadily  risen  during  the  3’ear,  and  this  in  spite  of  a very 
heavy  income-tax,  which  came  into  effect  in  J uly.  This 
increase  in  the  value  of  the  public  securities  argued  a 
considerable  amount  of  confidence  on  the  part  of  the 
nation,  largely  justified  by  the  actual  course  of  events  in 
the  peninsula.  Politically  and  financially,  whether  the 
peaceful  and  definite  occupation  of  Eome,  on  the  one 
hand,  or  the  immense!}'  increased  production  and  im- 
pu  oved  income  of  the  conn'Ty  on  the  other,  is  considered, 
everything  has  gone  well  I't  Italy.  In  the  solution  of 
the  Roman  question  there  is  a solid  guarantee  of  order 
and  quiet  for  the  future,  while  the  very  comforting 
ri-turns  of  commerce  and  taxation  show  very  satisfactory 
first  fruits  of  the  prosperity  of  a united  Italy. 


LEAD  WATEK-PIPES. 


Pure  water  is  a grand  luxury,  and  so  are  other  pure 
things;  but  it  is  not  necessary  to  frighten  nervous  and 
ignorant  people  out  of  their  wits  about  contamination. 

The  outcry  against  lead-  pipes  bas  been  as  loud  in  Paris 
as  in  London ; but  while  our  authorities  have  left  the 
matters  to  chemists  and  the  press,  the  Municipal  Council 
of  Paris  has  taken  a different  course,  and  expresses  the 
results  arrived  at  in  the  most  straightforward  language,  j 

Petitions  against  the  use  of  lead-pipes  had  been  already 
sent  to  each  member  of  the  council,  when  an  article  ap-  j 
pieared  in  a Pairs  journal,  and  was  republished  by  several 
others,  stating  that  the  municipal  authorities  had  received 
a petition  that  the  committee  of  hygiene  had  pronounced 
auainst  the  use  of  lead-pipes,  but  that  the  authorities 
still  persisted  in  employing  them.  All  these  assertions 
were  flatly  contradicted  the  other  Jay  at  the  meeting  of 
the  council.  The  administration  had  not  received  a 
pi-tition,  the  committee  had  made  no  report  at  all  on  the 
subject,  and  the  civic  authorities  did  nut  use  lead  pipes ; 
they  were  used  by  the  water  company  and  private  in- 
dividuals whom  they  supplied.  Moreover,  it  was  argued, 
the  use  of  lead  pipes  dates  back  to  a very  remote  period 
without  any  accident  having  been  proved  against  them. 

The  employment  of  leailen  pipes  fur  water  was  de- 
clared to  present  no  danger,  but  a patent  had  been  taken 
out  for  the  manufacture  of  leaden  pipes  lined  with  tiu, 
and  the  petitions  which  have  been  referred  to  seem  to 
have  been  drawn  up  and  distributed  aVmut  by  a person 
interested  in  the  new  manufacture  in  qui-stion  ; and  the 
same  person  was  apparently  the  author  of  the  article 
above  alluded  to,  which  appeared  in  various  journals. 
As  to  the  assertion  that  public  opinion  had  been 
greatly  affected,  the  council  could  only  say  that  not  a 
single  complaint  on  the  subject  had  reached  it. 

However,  experiments  had  been  made,  and  engineers, 
chemists,  and  meilical  men,  who  had  made  them,  boro 
witness  to  the  fact,  that  the  passage  of  water  through 
leaden  pipes  had  caused  no  accident,  and  presented  no 
danger  whatever. 

The  opinion  of  the  Ac  idemy  of  Sciences  will  be  taken 
on  the  subject,  and  if  any  more  accusations  should  be 
made  against  the  administration,  the  prefect  will  appeal 
to  the  tribunals  also. 

A member  of  the  Council  said  that  if  there  were  any 
sensation  caused  in  the  public  mind  it  was  that  of  fear 
that  leaden  pipes  should  be  officially  prohibited,  and 
thus  house  pToprictors  [lut  to  great  expense  without  any 
sanitary  advantage  whatever. 

M.  Belgrand,  the  able  director  of  the  water  and  sew- 
age service  of  the  city  of  Paris,  said  that  the  number 
of  persons  who  paid  for  a supiply  of  water  in  their  houses 
in  Paris  was  40,000  ; and,  taking  the  average  length  of 
the  service-pipes  at  40  metres,  the  total  length  of  the 
service-pipes  would  bo  about  1,000,000  metres — just  a 


thousand  miles.  The  replacement  of  this  length  of  pipe 
would  cost  a large  sum  of  money  ; still  if  the  necessity 
existed  it  must  be  done  ; but  there  really  did  not  exist 
the  slightest  danger  from  the  use  of  lead  pipes. 

Experiments  had  been  made  in  the  laboratory  of  the 
engineer  charged  with  the  testing  of  the  illuminating 
power  of  gas,  and  the  following  are  the  results: — In 
operating  with  five  litres  of  water  concentrated  by 
evaporation,  the  most  sensitive  tests  did  not  denote 
the  existence  of  salts  of  lead.  It  is  true  that  dis- 
tilled water  has  an  active  effect  on  lead,  forming 
carbonate  of  lead,  but  it  only  requires  an  in- 
finitesimal quantity  of  carbonate  of  lime  in  the  water 
to  prevent  it  acting  on  lead,  and  all  the  water  used 
in  Paris  is  in  this  condition,  even  rain-water,  which 
meets  in  the  atmosphere  with  lime,  in  the  form  of  powder, 
in  sufficient  quantities  to  prevent  action  on  lead.  This 
fact  serves  to  explain  why  leaden  pipes  last  an  almost 
indefinite  period,  while  cast  or  wrought  iron  pipes  are 
worn  out  in  a few  years. 

There  remain  still  some  leaden  conduits  in  Paris  of 
the  epoch  probably  of  Philippe  Auguste,  which,  if  the 
water  had  any  effect  upon  them,  would  by  this  time  have 
been  pierced  like  a sieve. 

The  authorities  do  not  in  any  way  oppose  the  use  of 
pipes  lined  with  tin;  but  they  present  the  disadvantage 
of  being  dearer  than  the  ordinary  kind,  and,  moreover, 
the  presence  of  the  tin  causes  asirerities  where  the  solder- 
ing has  taken  place,  which  favour  obstructions  in  the 
pipes. 

The  Prefect  insisted  on  this  point,  that  the  city  is 
completely  disinterested  in  the  question  ; it  does  not  itself 
use  any  lead  pipes.  Lastly,  leaden  pipes  which  have 
existed  in  Paris  for  centuries  have  undergone  no  altera- 
tion whatever,  either  in  their  structure  or  their  inner 
surfaces,  a positive  proof  that  water  has  no  effect  upon 
lead. 

After  listening  to  these  arguments  and  explanations, 
the  Council  passed  a special  vote  that  the  observations  of  | 
the  Prefect  and  of  M.  Belgrand  should  be  inserted  in  the  j 
minutes.  ! 


MEASUREMENT  OF  CASKS. 

In  enumerating  and  describing  the  new  instruments 
acquired  by  his  departments  in  the  course  of  the  past 
year,  the  Warden  of  the  Standards  states  that  he  has 
obtained  from  Berlin  a specimen  of  the  cubic  apparatus 
for  verifying  casks,  adopted  by  the  German  Standards 
Commission.  Although  some  objections  were  raised  to 
the  proposed  verification  and  stamping  of  casks  in 
Germany,  when  the  project  of  law  for  the  regulation  of 
weights  and  measures  was  before  the  Committee  of  the 
Federal  Parliament,  yet  the  proposition  was  eventually 
adopted  at  the  express  desire  of  the  German  wine- 
growers. The  Warden  suggests  it  as  a subject  worth 
consideration  whether  a similar  regulation  should  not  be 
adopted  in  this  country,  more  particularly  in  respect  of 
ale  and  beer  casks.  For  a long  period  such  a regulation 
was  in  force  here,  and  was  exercised  hy  the  Coopers 
Company  of  London.  An  Act  of  1531,  23  Henry  VIII.,  c. 
4,  directed  that  casks  were  to  he  made  by  artificers  of 
the  craft  of  coopers  only.  The  barrel  of  beer  was  to  con- 
tain 36  gallons,  and  of  ale  32  gallons ; the  kilderkin  was  to 
contain  half  and  the  firkin  a quarter  of  those  quantities. 
They  were  to  be  of  just  and  good  measure,  or  else 
above  and  not  under ; and  every  artificer  was  to 
put  his  proper  mark  upon  every  one  of  them.  No 
cooper  was  to  make  any  other  vessel  for  beer  or  ale 
of  a greater  or  lesser  number  of  barrels,  unless  he 
marked  upon  them  the  true  and  certain  number  of  gallons 
they  contained,  to  the  end  that  every  person  might  know 
the  contents  thereof.  No  other  casks  than  were  so 
marked  were  allowed  to  he  used  by  beer  and  ale  brewers 
under  penalties.  Regulations  were  also  made  relating 
to  the  construction  and  verification  of  soap  casks.  The 
Coopers’  Company  were  empowered  to  search  for  all 
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such  casks,  taking  with  them  an  officer  of  the  mayor,  and 
to  examine  them,  and  if  found  correct  mark  them  with 
St.  Anthony’s  cross  ; if  defective  they  might  seize  them, 
and  cause  them  either  to  he  amended  or  burnt,  and  a 
penalty  to  he  imposed  on  the  owner.  The  regulations 
of  this  Act  were,  by  31  Eliz.,  c.  8,  extended,  so  far  as 
might  be,  to  foreign  casks  imported  into  England,  and 
used  by  brewers  ; the  Coopers  Company  to  gauge  them, 
and  mark  their  capacity  upon  them.  The  Warden  of 
the  Standards  suggests  that  if  such  a regulation  should 
be  included  in  the  contemplated  legislative  measure  for 
improving  our  system  of  weights  and  measures,  it  would 
afford  what  would  appear  to  be  a much  needed  security 
to  the  public  for  obtaining  their  proper  measure  of  the 
contents  of  casks ; but  that  further  inquiries  upon  the 
subject  may  be  desirable,  more  particularly  as  to  altera- 
tions in  the  capacities  of  casks  which  may  occur  from 
time  to  time  after  verification,  arising  from  coopering. — 
Times. 


THE  LOWER  DANUBE. 

The  most  important  provision  of  the  Treaty  of  Paris, 
conclu  led  in  the  year  1856,  as  regards  the  Dinube,  was 
the  creation  of  two  International  Commissions,  one 
called  the  European  and  the  other  the  Riverain.  The 
first,  composed  of  delegates  from  Great  Britain,  France, 
Austria,  Russia,  Prussia,  Turkey,  and  Italy,  was  charged 
with  the  task  of  executing  the  works  necessary  to  clear 
the  mouths  of  the  river  of  the  sandb  inks  and  other 
obstacles,  beginning  at  issakteha,  a point  about  twelve 
miles  above  the  commencement  of  the  Delta ; the  neces- 
sary funds  for  carrying  on  the  works  to  be  obtained  by 
levying  tolls  upon  shipping.  This  Commission  was  to 
have  lasted  two  years,  and  was  then  to  have  been  suc- 
ceeded by  the  Riverain  Commission,  composed  of  dele- 
gates from  the  states  bordering  on  or  traversed  by  the 
Danube,  namely,  Austria,  Bavaria,  Turkey,  Wurter.i- 
burg,  Wallachia,  Moldavia,  and  Servia.  The  former 
Commission  assembled  at  Galatz,  in  Nov.,  1856,  and, 
having  caused  a detailed  survey  of  the  whole  field  of  the 
Delta  to  be  made,  they  consulted  several  eminent  en- 
gineers for  the  purpose  of  determining  their  choice  of 
the  particular  outlet  and  channel  best  suited  for  im- 
provement. Several  plans  were  consequently  furnished 
by  persons  who  had  studied  the  matter  on  the  spot, 
hut  they  differed  so  much  from  each  other  that  the 
Commission  was  unable  to  come  to  a decision.  Mean- 
while, attention  was  ilevoted  to  the  temporary  improve- 
ment of  the  Sulina  mouth  and  channel,  and  the  bar  was 
treated  on  a principle  proposed  by  Sir  Charles  A.  Hartley, 
the  effect  of  which  was  most  encouraging.  Piers  composed 
of  double  rows  of  piles,  filled  up  and  supported  on  each 
side  by  loose  stones,  were  run  out  over  the  bar,  so  as 
to  confine  the  water  flowing  out  of  the  river,  and  form  a 
continuation  of  the  stream.  This  work  was  begun  in 
April,  1858,  when  the  depth  of  water  on  the  bar  was  10 
feet.  In  1861  the  effect  of  the  piers  was  to  deepen  the 
channel  to  14  feet  in  January,  and  to  17J-  feet  in  August. 
In  1863  there  was  a temporary  reduction  to  13.j  feet, 
but  henceforth,  and  up  to  this  day,  the  depth  of  water 
over  the  Sulina  bar  has  never  been  less  than  16  feet;  the 
variations  now  are  between  that  and  20  feet.  This  great 
success  not  only  enabled  all  ships  of  the  ordinary  size  to 
enter  or  leave  the  river  without  lightening,  but  trans- 
formed the  Sulina  into  the  best  port  of  refuge  on  this 
side  of  the  Black  Sea.  Whilst  these  works  were  going 
on,  political  events  and  other  circumstances  prevented 
any  decision  from  being  come  to  respecting  the  final 
selection  of  the  mouth  for  permanent  improvement,  and 
so  much  money  had  been  spent  by  the  Commission  that 
it  was  at  last  resolved  to  make  the  works  at  Sulina  per- 
manent by  consolidating  the  piers  with  massive  stone- 
work, which  his  been  done,  and  to  leave  the  choice  of  a 
better  mouth  an  open  question. 

Consul  Ward,  to  whose  report  we  are  indebted  for  this 
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information,  states  that  when  the  European  Commission 
commenced  its  labours  the  trade  on  the  Dinube  was 
carried  on  almost  entirely  in  sailing-ships  seldom 
drawing  more  thin  12  feet  of  watar.  Steam  navigation 
was,  comparatively  speaking,  in  its  infancy.  For  the 
great  m,ajority  of  ships  which  ascended  the  river  ten 
years  ago  a permanent  minimum  of  11  feet  would  have 
been  sufficient,  but  the  rate  at  which  the  traffic  of  ships 
has  gone  on  increasing  was  quite  unforeseen.  Increase 
in  the  size  of  a ship  implies,  of  course,  an  increased 
draught  of  water  ; and  the  average  register  tonnage  of 
428  or  513  tons  corresponis  with  a draught  which  gene- 
rally exceeds  15  feet,  so  all  the  steamers  descending  the 
river  drawing  15  feet  or  more  have  to  lighten  to  a 
draught  of  at  least  6 inches  less  than  the  water  over  the 
shoals.  The  expense  of  lighterage  ranges  between  £100 
to  £300  for  each  steamer,  and  it  is’ attended  besides  with 
much  loss  of  time,  which  to  steimersisof  very  great 
importance.  The  want  of  a sufficient  and  permanent 
depth  of  water  in  the  Sulina  branch  consequently 
raises  the  cost  of  steam  navigation  on  the 
Danube  very  materially,  and  the  expense  of  lighten- 
ing is  the  more  burdensome  as  it  can  never  be 
foreseen  or  calculated.  The  insulfi  nency  of  the  breadth 
of  the  channel  is  another  source  of  expense,  s ill  more 
unforeseen  and  impossible  to  calculate.  During  the  ten 
years,  1862  to  1871,  213  collisions,  525  stran  lings,  and 
12  wrecks  were  recordeil  by  the  commission,  and  were 
entirely  caused  by  the  difficulties  of  the  navigation,  in 
consequence  of  the  narrowness  of  the  stream.  The 
British  shipping  suffered  44  collisions,  52  serious  and  56 
slight  strandings.  No  approximate  estim.ate  can  be 
made  of  the  loss  occasioned  by  the  casualties,  but  in 
many  cases  it  h:is  been  heavy,  It  has  not  unfrequently 
happen  -d  that  a large  ship  grounding  across  the  stream 
has  stopped  the  passage  entirely. 

With  regard  to  the  comme  rcial  interests  involved,  we 
are  likewise  informed  that  during  the  period  which  has 
elapsed  since  the  Russian  war,  the  trade  with  Great 
Brit  lin  h is  increased  still  more  than  it  did  during  the 
Russian  occupation  of  the  mouths  of  the  river.  The  ex- 
ports, consisting  always  of  cereals,  vary  in  qll^ntitJ^  ac- 
cording to  the  abundance  or  scarcity  of  the  crops ; on 
the  whole  there  is  a continued  but  decided  increase, 
coriesponding  with  the  extension  of  agriculture.  Indian 
corn  is  now  so  largely  consumed  in  England  that  nearly 
the  whole  quantity'  exported  by'  sea  from  the  Principali- 
ties goes  to  Great  Britian.  Taking  one  y'ear  with 
another,  the  value  of  the  exports  to  Great  Britian  may 
be  stated  at  £1,500,000.  The  imports  from  Great 
Britain  have  also  greatly  increased,  prinidpally' by  reason 
of  the  facilities  and  cheapness  of  steam  navigation,  .and, 
in  a minor  degree,  by  the  introduction  of  new  articles, 
such  as  agricultm-al  steam  machinery,  and  implements. 
Portland  cement,  railway  materials,  and  others  formerly' 
unused  or  unknown.  The  value  of  these  imports  may  be 
set  down  at  an  average  of  £1,000,000  ; and,  to  give 
still  further  extension  to  British  trade,  greater  facilities 
should  be  affonled  to  steam  navigation,  and  the 
interests  of  the  importers  of  British  goods  .should 
not  be  so  entirely'  sacrificed  to  those  of  the  British 
shipping  as  they  now  are.  The  unfitness  of  the 
Silina  branch  for  the  navigation  of  steam-ships 
has  already  been  described.  The  only  remedy 
now  is  to  open  the  St.  George’s  mouth,  so  as  to  enter  .at 
once  into  a broad,  deep  channel,  requiring  very  little 
expense  to  improve  it.  It  was  calcul  i ted  fifteen  years 
ago  that  the  cost  of  removing  the  bar  and  improving  the 
channel  would  be  £500,000,  a sum  considered  to  be  '•‘oo 
great  for  the  navigation  to  bear.  The  experience  gained 
by  the  construction  of  the  piers  at  Sulina  proves  that 
similar  works  could  be  executed  at  St.  George’s  at  a cost 
much  below  the  former  estimate,  and  although  £500,000 
is  a heavy  burden  on  the  navigation,  the  sum  which 
the  European  Commission  has  already  levied  exceeds 
that  .amount,  and  £47,000  a year  on  the  average  con- 
tinues to  be  levied  for  the  purpose  of  paying  the  debt  of 
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the  Commission,  and  of  keeping  up  a bad  channel. 
According  to  the  amount  of  the  tolls  levied,  and  the  value 
of  the  imports  and  exports  by  sea,  it  is  obvious  that  the 
material  obstacles  to  the  navigation  of  the  river  affect 
Great  Britain  infinitely  more  than  any  other  nation,  and 
in  a national  point  of  view  it  is  important  to  indicate 
how  much  British  commercial  interests  would  gain  by 
their  removal.  Shipowners  will  make  no  complaint ; 
they  will  submit  to  pay  any  rate  of  toll,  and  to  hear  with 
the  inconvenience  of  the  Sulina  branch  so  long  as  they 
find  the  trade  profitable,  which  no  doubt  they  do.  But 
what  that  trade  would  be  if  the  St.  George’s  Channel 
were  opened,  can  easily  be  understood.  The  largest 
steam-ships  which  come  to  the  Danube  might  then  enter 
and  leave,  ascend  and  descend  the  river  without  lighten- 
ing, without  pilotage,  and  without  the  risks  of  collisions 
and  groundings. 


CORRESPONDENCE, 


REVOLUTION  INDICATOR. 

Sir, — Ever  since  ships  were  propelled  by  steam,  and 
more  especially  since  the  “ screw”  and  “direct  engines” 
were  adopted,  it  has  been  a desideratum  to  provide  a 
“ revolution  indicator,”  which  would  inform  the  officer 
on  deck,  and  the  engineer  in  charge  of  the  engine,  what 
are  the  number  of  revolutions  per  minute  ; and  that  this 
information  should  be  obtainable  iinmediately  with 
accuracy  by  the  officer  on  deck  himself,  without  any 
reference  by  him  to  the  engineer,  or  to  any  one  else,  and 
by  both,  without  any  necessity  for  counting  the  revo- 
lutions, which  involves  the  further  necessity  of  using  a 
watch,  and  requires  a lantern  to  be  brought  on  deck  at 
night  to  the  officer  of  the  watch  on  the  bridge,  which, 
in  bad  weather,  is  often  impossible. 

Various  plans  have  been  proposed,  but  none  have  as 
yet  been  successful.  They  have,  as  a general  rule,  been 
dependent  upon  the  centrifugal  action  of  weights,  as  in 
the  “ governor”  devised  by  Watts.  The  motion  of  the 
ship,  in  rolling  and  pitching,  seriously  affects  the  accuracy 
of  this  description  of  “ revolution  indicator.” 

To  men-of-war  an  accurate  “revolution  indicator” 
would  be  invaluable,  particularly — • 

1.  In  Fleets.  — Inaccurate  station-keeping,  which 
leads  to  much  signalising,  to  reprimands,  to  irritation, 
to  grievous  waste  of  time,  is  caused  chiefly  by  the  un- 
noticed small  accelerations  and  retardations  of  the  engine, 
arising,  amongst  other  causes,  from  changes  in  the  mean 
pressure  in  the  cylinder,  and  these  again  result  from 
alteration  in  the  vacuum,  in  the  pressure  of  the  steam  in 
the  boiler,  or  both.  “ Revolution  indicators”  would  in- 
form the  engineer  in  charge  and  the  officer  on  deck  of 
any  change  in  the  number  of  revolutions,  whether  in 
excess  of  or  in  diminution  of  the  number  ordered  to  be 
maintained  by  the  captain.  In  fogs,  so  common  in  the 
Channel,  “ revolution  indicators”  would  be  highly 
prized,  and  aid  materially  in  keeping  the  fleet  in  close 
order. 

2.  In  Sini/le  Ships. — Many  a hazardous  error  in  the 
assumed  position  of  ships,  and  many  a wreck,  would 
have  been  prevented  if  the  officer  in  charge  of  the  deck 
could  have  detected  immediately  that  the  engines  were 
being  allowed  to  make  more  or  fewer  revolutions  than 
had  been  ordered. 

As  it  does  not  appear  that  there  is  any  prospect  of  the 
want  being  supplied  without  the  incentive  (so  often 
successful  in  previous  cases)  afforded  by  the  offer  of 
the  Society  of  Arts  medal,  I submit  that  the  Society 
offer  their  gold  medal  for  the  best  “revolution  indicator” 
fulfilling  the  following  conditions  : — 

(1)  Simple  in  principle  and  construction. 

(2)  Not  easily  disordered,  and  easily  refitted  in  case  of 
accident. 


(3)  Accuracy  not  dependent  upon  the  ship  being  up- 
right or  steady. 

(4)  To  indicate,  wherever  placed  (and  there  should  be 
one  on  deck  and  one  in  the  engine-room)  the  revolutions 
per  minute  at  all  times,  by  night  and  day,  immediately 
by  simple  inspection,  without  the  necessity  of  counting,  or 
the  use  of  a watch. 

(6)  Moderate  in  first-cost  and  cost  of  fitting.  Cost  to 
be  stated. 

(6)  Margin  of  inaccuracy  not  to  exceed  about  two  per 
cent. 

(7)  To  be  independent  of  the  “ Patent  Log,”  the 
“ Berthon  Speed  Indicator,”  and  the  “Counter,”  all  of 
which  instruments  fulfil  offices  distinct  from  the  de- 
sired “ Revolution  Indicator.” — I am,  &c., 

Alfred  P.  Ryder,  Vice-Admiral. 

5,  Victoria-street,  Westminster,  October  9th,  1873. 


THE  SILK  DEPARTMENT.— INTERNATIONAL 
EXHIBITION. 

Sir, — When  I,  somewhat  reluctantly,  assumed  the 
responsibility  of  reviewing  this  department,  I did  so 
fearlessly  and  in  good  faith.  When  I saw  a notice  in 
the  Warehousemen  and  Drapers'  Trade  Journal,  in  which 
my  opinions  as  regards  the  capability  of  the  manufac- 
turers of  Coventry  were  disputed  with  considerable 
acerbity,  I took  no  notice  of  the  anonymous  writer. 
Subsequently  a letter,  on  a portion  of  the  same  subject, 
appeared  in  the  Times,  signed  “ William  Ablett,”  which 
was  in  part  conclusively  answered  by  Professor  Leone 
Levi. 

I have  to-day  received  a copy  of  the  Coventry  Herald, 
containing  the  accompanying  letter,  written  by  Mr. 
Thomas  Stevens,  of  Coventry — whose  looms  at  work 
and  productions,  shown  at  the  International  Exhi- 
bition, have  excited  so  much  admiration — defending 
himself,  his  brother  manufacturers,  and  dyers  of 
Coventry  against  the  accusations  of  inoompetency  so 
freely  charged  by  Mr.  Ablett.  I take  no  part  in  the 
controversy,  but  as  sustaining  the  accuracy  of  the  re- 
port published  in  the  columns  of  the  Journal  of  the 
Society  of  Arts,  I leave  the  matter  in  the  hands  of  Mr. 
Stevens,  who  seems  to  be  well  able  to  hold  his  own. — I 
am,  &c.,  Francis  Bennoch. 

80,  Wood-street,  E.C.,  October  29th,  1873. 


To  the  Editor  of  the  Coventry  Herald. 

Sir, — -Will  you  allow  me  to  say  a few  words  in  refer- 
ence to  the  article  copied  in  your  last  from  the  Ware- 
housemen and  Drapers'  Trade  Journal  ? 

Personally  I have  very  little  to  complain  of,  except 
that  the  writer  assumes  that  we  do  not  manufacture 
ribbons. 

It  is  very  rarely  that  we  are  without  an  order  of  some 
kind  for  the  very  class  of  ribbon  he  gives  the  French  the 
first  place  for ; and  we  not  only  make  for  this  market,  hut 
often  for  the  Continent  and  America,  expensively  figured 
ribbons.  The  same  writer,  I believe,  a few  days  ago 
wrote  to  the  London  Times,  stating  the  enormous  orders 
he  used  to  get  when  he  was  in  the  Coventry  trade.  As 
large  orders  are  given  now,  but,  as  then,  are  given 
verbally,  and  if  the  goods  are  wanted  they  are  taken;  if 
not,  it  is  no  order  at  all. 

With  regard  to  his  assertion  that  Coventry  can’t  com- 
pete with  any  Continental  manufacturers  of  ribbon,  and 
that  she  can  only  make  a return  when  the  foreign  makers 
can’t  supply  the  market,  this  is  so  ridiculous  that  anyone 
acquainted  with  the  matter  knows  that  it  is  a thorough 
misstatement,  and  that  orders  are  given  in  Coventry  very 
early,  especially  for  cheap  ribbons.  The  largest  manu- 
facturer here  of  this  class  of  ribbon  has  for  several  years 
successfully  competed  with  the  Swiss.  He  says  Coventry 
can  dye  colours  creditably  ; this  has  been  proved  over 
and  over  again  during  the  last  few  years,  and  it  is  well- 
known  that  the  best  dyers  in  Coventry  can  dye  colours 
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as  well  as  those  on  the  Continent,  in  proof  of  which  large 
quantities  of  coloured  sillc  are  sent  to  Coventry  for  that 
purpose.  A further  proof  is,  both  English  and  foreign 
drysalters  and  dealers  in  dyeing  materials  prefer  to  carry 
Coventry  dyed  skeins  of  silk  to  show  their  colours  ; it  is 
also  admitted  by  German,  French,  and  Swiss,  that 
Coventry  can  dye  aniline  blues  better  than  any  place  in 
the  world.  With  regard  to  his  statements  about  black 
silk  dyeing,  many  of  our  manufacturers  have  tried  the 
Continental  dyers,  hut  find  there  is  no  advantage  what- 
ever ; that  they  can  get  it  weighted  as  heavily  in  this 
country,  dyed  as  brightly,  and  at  a cheaper  rate,  and  in 
less  time,  than  on  the  Continent ; in  fact,  one  of  our 
black  dyeing  establishments  is  as  large  (with  one  excep- 
tion) as  half  a dozen  such  houses  on  the  Continent ; and 
there  is  now  in  Coventry  20  times  as  much  black  silk 
used  and  ribbons  made  as  there  were  15  years  ago,  when 
this  said  writer  was  in  the  trade. 

As  for  Coventry  manufacturers  not  having  any  double, 
treble,  four,  or  six  shuttle  battens,  it  will,  perhaps,  he 
information  for  the  writer  to  know  that  there  are  ten 
times  as  many  as  there  were  15  years  ago.  The  watered 
ribbons  he  speaks  of,  to  my  own  certain  knowledge, 
foreign  houses  have  offered  large  sums  to  Coventry 
people  to  get  the  method  and  machinery  that  we  have  to 
water  these  goods. 

In  referen(;e  to  his  theory  that  Coventry  manufacturers 
should  throw  the  silk,  and,  he  assumes,  dye  it,  it  is 
absurd. 

We  know  what  silk  we  want  to  make  our  goods  of,  and 
can  get  it  by  giving  orders,  as  good  as  a foreigner ; and 
I have  always  understood  that  the  division  of  labour  is 
the  proper  way  to  produce  goods  cheap. 

Lord  Palmerston  used  to  say  that  “ any  fool  could  find 
fault,”  hut  it  is  much  better  when  they  can  show  us  how 
to  improve.  This  same  writer  Came  to  Coventry  some 
years  ago,  as,  he  said,  to  revolutionise  the  ribbon  trade ; 
but  he  so  utterly  failed  that  ever  after  he  has  been  like 
some  men  who  fail  in  love-making,  and  for  the  remainder 
of  their  life  take  every  opportunity  of  saying  that  all 
women  are  false,  and  not  to  be  trusted.  So  he,  every 
time  he  has  the  chance,  declares  Coventry  to  be  unable 
to  compete  with  a foreigner;  and,  what  is  worse,  refuses 
an)'  answer  to  what  he  says  to  be  published  in  the 
Warehousemen  and  Drapers'  Trade  Journal, 

Yours  truly, 

Thomas  Stevens. 


THE  CHEQUE  BANK. 

Sill. — The  writer  of  the  article  in  the  last  number  of 
the  Journal  on  the  Cheque  Bank,  while  generally  hopeful 
of  the  success  of  the  “experiment,”  intimates  apprehen- 
sion of  more  than  one  “possible  drawback,”  though  re- 
cognizing that  “in  practice”  they  may  not  “prove  of 
any  importance.”  Had  he  stated  that  all  cheques  of  the 
Cheque  Bank  are  crossed  cheques,  and  drawn  to  order, 
he  would  have  supplied  the  answer  to  his  hypotheses. 
For,  since  the  cheques  are  crossed,  the  writer  is  entirely 
wrong  in  saying  that  any  rogue  finding  cheques  of  the 
Bank  would  have  “ nothing  to  prevent  his  getting  the 
money  for  them  at  any  hank  in  connection  with  the 
Cheque  Bank.”  A crossed  cheque  may  pass  through 
any  number  of  hands  as  money  ; but  it  will  not  he  finally 
cashed  unless  presented  by  a hanker,  who  will  know 
from  whom  he  received  it,  whilst  the  feature  of  the  in- 
, dorsement  of  cheques  to  order  diminishes  the  number  of 
cases  of  improper  use  of  cheques  generally,  because  it 
goes  to  supply  means  of  detection.  An  accomplice  ready 
to  take  tbe  cheque  of  the  Cheque  Bank  would  not  help 
; the  original  culprit  much.  Any  other  individual  would 
li  merely  receive  the  cheque  more  readily  than  one  not  of 
j the  Cheque  Bank  ; in  fact,  an  ordinary  person  would  take 
it  just  as  he  would  a bank-note  ; that  is  to  say,  usually 
i not  without  some  knowledge  of  the  person  giving  it  to 
him.  There  is  no  protection  needed  for  the  public 
I beyond  such  precautions  asare  at  present  exercised  against 


forged  and  stolen  notes.  Under  any  possible  supposition 
the  innocent  holder  of  a cheque  of  the  Cheque  Bank, 
having  received  the  cheque  as  the  genuine  representation 
of  money  in  the  Bank — which  it  must  he  under  what- 
ever circumstances,  short  of  forgery  of  the  paper  and 
form — will  he  protected ; the  cheque  will  he,  and  cannot 
but  be,  cashed  when  presented,  like  any  other  crossed 
cheque. 

Tbe  proper  question— one  of  public  morals — is  whether 
temptation  is  thereby  held  out  to  crime  ; or  it  is,  what 
are  thefaciliiies  for  dishonesty  allowed  to  the  finder  of  a 
cheque-book  or  cheque-form,  or  of  a cheque  filled  up  and 
signed  ? As  to  the  latter,  the  finder  has  to  personate 
the  individual  to  whom  the  cheque  is  made  payable,  and 
commits  a forgery ; so  thus  he  runs  risk.  As  to  the 
former,  should  he  forge  a name,  or  even  sign  a fictitious 
name,  he  runs  risk ; whilst,  moreover,  he  must  pay  the 
cheque  to  some  person  whose  name,  real  or  fictitious,  will 
be  on  the  face  and  back  of  the  cheque.  Thus  there  are 
difficulties  calculated  to  deter  commission  of  the  appre- 
hended acts. 

It  remains  only  to  consider  the  position  with  the  hank 
of  the  depositor  of  the  money  in  tbe  bank  who  has  lost  a 
cheque-book  or  cheque-form,  or  a cheque  that  he  had 
signed  and  filled  up.  He  could  scarcely  have  had  the 
loss  excepting  through  carelessness,  therefore  he,  and  not 
the  bank,  might  properly  he  made  to  suffer  the  conse- 
quences. But  where  a cheque-form  had  not  been  signed 
by  the  depositor,  the  Bank  would  have  had  no  authority 
from  him  to  pay  the  cheque,  therefore  it  would  be  obliged 
to  make  good  to  him  the  money.  When  the  Bank  receives 
notice  from  a depositor  of  loss  of  a cheque-form  or  cheque- 
book, I believe  that  it  merely  requires  indemnity  against 
a double  payment  of  the  amount,  and  assistance,  if 
needed,  in  discovery  of  any  culprit ; and  supplies  a new 
form  or  hook  for  the  cost  of  stamps  and  commission, 
amounting  to  one  shilling  for  the  hook  of  ten  cheques  or 
forms.  Probably,  however,  the  Bank  would  decline 
further  dealings  with  the  careless  customer. 

In  short,  the  question  financial  is  one  for  the  share- 
holders of  the  Bank,  who,  like  those  of  other  hanks,  must 
suffer  to  some  extent  from  forgeries  ; and  there  is  none 
that  concerns  the  public,  unless  it  he  said  that  every 
new  thing  possessing  intrinsic  value  is  to  be  rejected  on 
the  score  of  morals,,  because  the  introduction  of  it  might 
he  followed  by  some  amount  of  crime. — I am,  &c.. 

Edwabd  Hall. 

6,  Claverton-street,  St.  George’s-square,  S.W., 

October  29th,  1873. 


EXPLOSIVE  AGENTS. 

Sir, — More  than  twenty  years  ago  I became  acquainted 
with  the  formula  for  the  composition  of  a white  powder 
that  was  said  by  the  inventor,  a French  chemist,  to  he 
at  least  two-thirds  stronger  than  common  gunpowder. 
A.s  I found  it  to  he  very  readily  manufactured,  and  without 
danger,  I made  up  a considerable  quantity  in  the  form  of 
the  old  Enfield  ball-cartridge.  I furnished  many  gen- 
tlemen belonging  to  various  volunteer  corps  with  a few 
rounds  of  hall  cartridge,  charged  with  50  grains  of  white 
powder  instead  of  75,  the  usual  quantity.  They  were  all 
fired  off  at  their  respective  butts,  and  tbe  general  expres- 
sion was  that  the  bullet  was  ratber  quicker  in  reaching 
their  targets  than  with  their  own  powder,  also  that  they 
felt  much  less  recoil  on  their  shoulder,  as  was  naturally 
to  he  expected  from  the  diminished  charge.  My  French 
white  powder  is,  therefore,  in  every  respect  a fair  and 
practical  substitute  for  common  gunpowder,  especially 
as  chemically  considered  ; it  yields  1,166  volumes  of  gas 
and  vapour  for  one  fired,  while  the  common  only  yields 
1,022  for  one. 

Some  years  since  I forwarded,  by  desire,  thirty  rounds 
of  white  powder  ball-cartridge,  Enfield  pattern,  to  the 
Board  of  Ordnance  for  trial,  but  they  were  returned  to 
me,  unopened  and  untried,  because  they  contained  chlorate 
of  potash,  as  also  because  I unfortunately,  at  the  same. 
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time,  recommended  the  greasing  of  the  barrel  by  some 
means  after  discharge,  an  operation  tbit  the  Board  con- 
sidered to  be  incompatible  with  military  practice,  but 
now,  however,  universal.  So  long  ago  as  the  year  1827  I 
adopted  grease  for  the  barrel  at  each  discharge  when  out 
buck-shooting  in  Southern  Africa,  and  astonished  the 
Cape  Dutchmen  with  the  comparative  silence  and  quick- 
ness of  my  shots. 

The  manufacture  of  this  white  powder  is  entirely  free 
from  danger,  as  all  the  ingredients,  when  alone,  are  un- 
inflammable. The  chlorate,  prussiate,  and  sugar,  are 
ground  separately  into  fine  powder,  in  a common  flour 
mill,  and  afterwards  thoroughly  mixed  by  passing 
through  a continuous  cylindrical  sieve  in  such  quantities 
as  may  be  required  for  delivery.  It  is  to  be  noted  also, 
that  some  of  the  chemical  compounds  recently  put  for- 
ward as  substitutes  for  common  gunpowder  can  be 
properly  guaranteed. 

There  are  several  objections  to  the  general  use  of  this 
white  powder  as  a substitute  for  the  common.  It  is 
liable  to  take  fire  if  strong  acid  should  be  accidentally 
spilt  upon  it,  an  accident  very  unlikely  to  occur,  for 
acids  are  not  usually  kept  in  powder  magazines,  or  in 
ammunition  waggons.  It  is  incapable  of  granulation,  an 
inconvenience  in  handling,  but  not  all  affecting  its 
efficiency.  And  finally  that  it  is  too  quick  of  ignition, 
for,  in  the  opini'jn  of  the  artillerists  of  the  present  day, 
slow,  that  is  bad,  powiler  is  more  efficacious  in  causing 
range  and  penetration  than  quick,  that  is  good,  powder. 
They  formed  their  opinion  upon  experiments  with  the  pho- 
tochronograph, but  do  not  take  into  account  the  temporary 
yielding  or  pulsation  of  our  modern  guns,  built  wholly  of 
soft  iron,  whereby  a per-centage  of  the  force  of  the  ex- 
plosion is  lost,  as  regards  the  explosion  of  the  bullet  by 
quick,  that  is  strong,  powder,  which,  if  the  body  of  the 
gun  be  an  absolutely  unyeilding  mass,  would,  of  course, 
produce  the  longest  range  and  greatest  penetration.  A 
very  simple  experiment  proves,  however,  that  white 
powder  is  not  too  quick  ; for  if  the  long  vent  or  touohhole 
of  a heavy  piece  of  or  In  mce  be  primed  with  it,  a con- 
siderable portion  of  time  will  elapse  between  the  firing 
of  the  priming  and  the  explosion  of  the  charge. 

In  order  to  remove  prejudice  I have  of  late  made  a 
black  granulating  powder,  quite  equal  in  explosive, — I 
should  rathersay  “ expulsive  ” — power,  by  merely  substi- 
Eussian  lampblack,  the  purest  carbon  known,  for  the 
cane  sugar  in  the  French  formula.  This  black  and 
granulated  powder  can  scarcely  be  distinguished  in  ap- 
pearance fron  the  common,  but  50  grains  of  it  does  the 
work  of  75  grains  of  ordinary  black. 

The  process  I adopt  for  granulation  of  my  species  of 
gunpowder  dispenses  with  the  old-fashioned  coming- 
house  of  our  powder-mills,  and  would,  therefore,  entirely 
remove  all  danger  of  explosion,  which,  generally  speak- 
ing, takes  place  with  loss  of  life  about  once  a month. 
My  granulating  process  is  precisely  the  same  that  had 
been  cai’ried  on  for  some  centuries  past  in  the  manufac- 
ture of  seed  m icaroni,  which  has  of  late  years  been 
patented  by  a fiction  in  law  as  a new  invention  for  the 
purpose  of  making  coarse  pottery.  My  system  will 
deliver  the  finished  powilor  in  the  shape  of  dry,  hard 
grains,  of  any  required  size,  into  the  powder-casks  or 
other  receptacles,  ready  for  immediate  transport,  without 
the  intervention  of  the  hand  of  man  during  the  whole 
process,  with  the  exception  of  supply  and  regulation. 
None  of  the  many  chemical  preparations  now  put  so 
prominently  before  the  public  are  really  fair  and  prac- 
tical substitutes  for  common  black,  such  as  are  the  two 
powders  above  described,  both  equally  suited  for  small 
arms,  shells,  and  heavy  artillery,  but  not  possessed  of 
patent  right.  I charged  a two-inch  mortar  in  the 
possession  of  one  of  the  great  firework  makers  in  the 
borough,  wadded  up  to  the  muzzle,  and,  on  firing  it,  he 
declared  that  in  the  course  of  his  experience  he  had 
never  met  with  such  powerful  stuff,  and  so  manageable 
too.— I am,  &c.  H.  W.  R. 

Reading. 


NOTES  ON  BOOKS. 


Principles  of  Decorative  Design. — ^By  C.  Dresser, 
Ph.D.,  &c.  {Cassell,  Fetter,  and  Galpin).  The  object  of 
this  book  is  to  assist  the  art-education  of  those  who  seek 
a knowledge  of  ornament,  as  applied  to  our  industrial 
manufactures.  The  greater  part  of  it  has  already  ap- 
peared in  the  pages  of  Messrs.  Cassell’s  “ Technical 
Educator,”  but  some  fresh  matter  has  been  added,  and  the 
whole  revised.  The  first  chapter  is  general  and  intro- 
ductory, and  the  subjects  of  the  succeeding  chapters  are 
as  follows; — “Colour,”  “Furniture,”  “Decoration  of 
buildings,”  “Carpets,”  “Curtain  materials,  &c.,” 

“ Hollow  vessels,”  “ Hardware,”  and  “ Stained  glass.” 
There  is  thus  given  a tolerably  comprehensive  sketch  of 
the  various  means  by  which  decoration  may  be  applied 
to  our  dwelling-houses  and  their  surroundings,  and  the 
book  is  therefore  one  containing  much  information,  not 
only  for  the  artificer  and  workman,  but  for  everyone 
who  cares  to  surround  himself  with  forms  of  beauty  and 
truth,  in  place  of  the  insipid  and  trivial  shapes  un- 
happily but  too  often  produced  by  the  builders  and 
furnishers  of  the  day.  It  is  a very  noticeable  fact,  that 
while  in  furniture  of  the  more  expensive  sort  the  best 
and  purest  taste  is  very  frequently  shown,  yet  the  reign 
of  tawdriness  and  bad  taste  is  by  no  means  at  an  end,  as 
regards  the  common  house  furniture  of  our  middle-classes. 
Doubtless,  much  has  been  done  in  the  way  of  educating 
the  tastes  of  every  rank  of  life,  nor  is  it  by  an)'  means 
the  least  important  among  the  many  successful  tasks  the 
Society  has  accomplished,  thit  it  has  been  mainly  in- 
strumental in  cultivating  an  artistic  and  educated  taste 
for  beautiful  forms  among  those  whose  means  forbid  the 
enjoyment  of  such  forms  in  any  material  other  than 
what  is  common  and  inexpensive.  One  of  the  most 
potent  means  of  education  is  provided  by  the  facility 
with  which — through  improved  industrial  processes — 
the  common  objects  of  our  every-day  life  may  be  beauti- 
fied and  adorned.  Naturally  the  growth  of  a purer 
taste  produces  a larger  demand  for  objects  of  art-work- 
manship, and  hence  again  arises  the  need  for  a higher 
education  of  the  workman — -a  need  the  Society  was  the 
first  public  boly  to  recognise,  and  which  it  always  has 
done,  and  always  will  do  its  best  to  supply.  For  books 
of  this  character  there  is,  therefore,  a large  and  increas- 
ing demand,  and  if  they  are  well  and  carefully  prepared 
they  are  certain  to  meet  with  a ready  acceptance  at  the 
hands  of  the  great  working-class  public. 

Catalogue  Methodique  de  la  Bihliotheque  de  I’Ecole 
des  Beaux  Arts. — Par  Ernest  Vinet.  {Paris).  The 
library  of  the  Ecole  des  Beaux  Arts  is  of  recent  for- 
mation; it  was  only  opened  in  the  beginning  of  the 
year  1864,  and  from  that  time  till  the  end  of  last  year 
thirty-two  thousand  persons  had  visited  the  reading- 
rooms.  When  M.  Vinet  was  appointed  “librarian”  of 
the  school  in  1862,  there  was  really  no  library  ; a few 
books  in  the  class-rooms,  and  a few  more  in  the  lofts 
were  all  the  literary  treasures,  and  the  latter  were  inac- 
ce.ssible ; in  two  years  he  collected  a valuable  library, 
since  largely  increased ; and  in  1864  aconvenient  reading- 
room  w.is  opened  for  stu  lents,  artists,  and  lovers  of  art. 
M.  Vinet  has  now  provided  the  readers  with  a complete 
catalogue,  a rare  thing  in  the  Paris  libraries.  The  cata- 
logue in  question  is  classified,  and  provided  with  an 
alphabetical  index  of  authors’  names  and  titles  of  anony- 
mous works ; and  the  classification  is  the  same  as  that 
adopted  by  M.  Vinet  in  the  “ Bibliographie  des  Beaux 
Arts,”  which  is  now  in  course  of  publication.  The 
entrances  and  references  are  very  full.  These  two  works 
are  valuable  contributions  to  the  bibliography  of  the 
arts,  so  well  commenced  by  our  own  Department  of 
Science  and  Art. 
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Studies  of  Blast  Furnace  Phenomena. — By  M.  L. 
Grimer.  Translated  hy  L.  D.  B.  Gordon,  F.R.S.E.,  &c. 
(J/.  5.  Kinri  and  Co.) — The  name  of  M.  Gruner  is  natu- 
rally better  known  in  France  than  in  England,  though 
to  those,  even  in  this  country,  who  have  studied  deeply 
and  scientifically  the  subject  of  blast  furnaces  it  is  suf- 
ficiently familiar.  Mr.  Gordon  has  been  led  to  translate 
his  “ Etude  surles  Hants  Fourneaux”  by  the  considera- 
tion that  iron-masters  and  others,  to  whom  alone  the 
work  would  be  specially  interesting,  are  in  general  not 
likely  to  read  a technical  book  in  a foreign  language. 
For  it  should  be  understood  that  this  is  entirely  a tech- 
nical work,  and  one  of  a decidedly  abstruse  nature.  M. 
Gruner  founded  his  treatise  principally  upon  the  well- 
known  experiments  of  Mr.  Lowthian  Bell,  the  Pre- 
sident of  the  Iron  and  Steel  Institute,  and  their 
results  he  has  digested  into  a concise  and  conve- 
nient form.  It  is  only  within  a comparatively 
short  period  that  any  really  scientific  observations 
have  been  made  on  the  physical  phenomena  of 
the  blast  furnace,  but  the  present  work  alone  may  serve 
to  show  how  rapid  has  been  the  progress  of  such  know- 
legde  under  the  efforts  of  the  energetic  investigators  who 
have  worked  at  the  subject.  The  first  part  of  the  treatise 
is  devoted  to  accounts  of  recent  modifications  in  the  fur- 
naces and  their  practical  and  economical  effects.  Such 
changes  have  of  late  chiefly  consisted  in  their  enlarge- 
ment, and  the  results  of  this  are  elaborately  calculated. 
The  next  principal  point  is  the  discussion  of  the  theory 

CO’“ 

proved  by  Mr.  Bell,  that  the  ratio  of  ^ ^ in  the  escaping 

gases  is  the  index  to  the  working  of  the  furnace.  Then 
follow  sections  on  the  caloric  consumed,  on  that  absorbed 
by  the  reduction  of  the  ores,  &c.,  and  by  the  fusion  of 
the  slag,  the  decomposition  of  the  limestone,  &c.,  on  that 
lost  by  radiation,  on  that  received  by  the  furnace,  and  on 
the  sensible  heat  carried  off  by  the  gases.  Following 
come  numerous  examples  of  various  furnaces,  giving  the 
calorific  power  of  coke  consumed.  There  are  then  some 
remaiks  on  the  effects  of  various  modifications  in  the  fur- 
naces and  the  methods  of  working,  and  some  final  pages 
on  certain  French  furnaces.  The  appendix  contains 
various  notes  by  the  translator,  and  includes  “A  Brief 
History  of  the  Theory  of  the  Blast  Furnace,”  &c.,  as 
well  as  a set  of  tables  for  calculations. 


GENERAL  NOTES. 


Dear  Coal. — Some  correspondence  has  lately  been 
going  on  in  the  I'imcs  on  the  subject  of  carriage  of  coal  by 
railway  companies.  It  appears  that  one  company  refused  to 
carry  coals  from  the  pit’s  mouth  to  a private  consumer,  upon 
the  ground  that  by  doing  so  they  would  “ give  offence  to 
their  customers,  the  coal  merchants.”  It  is  understood  that 
this  refusal  is  based  upon  a decision  gven  in  the  case  of  Oxlade 
V.  the  Grtiat  Western  Railway  Company,  some  time  ago,  to 
the  effect  that  they  were  not  “ common  carriers  of  coal.”  A 
writer  in  the  Times  suggests  that  herein  lies  the  secret  of  the 
dearness  of  coal,  and  if  this  argument  is  unsound,  at  least  it 
appears  that  the  present  distress  might  be  alleviated  by  such 
private  competition. 

Channel  Passage. — With  reference  to  the  improve- 
ment of  Boulogne  harbour,  and  to  the  conference  which  was 
held  some  short  time  ago  Itetween  Sir  Edward  Watkin  and 
the  Minister  of  the  Interior,  M.  Deseilligny,  at  Boulogne,  it 
is  stated  that  the  Enquete  Nautique  has  reported  in  favour 
of  the  proposed  improvements  of  the  harbour,  and  that  the 
public  inquiry,  or  Enquete  d’Utilitd  Publique,  is  summoned 
to  meet  on  the  28th  Kovember,  alter  which  the  question  will 
go  finally  before  the  Department  of  Ponts-et-Chausees,  and 
then  on  to  the  Chamber.  It  is  also  said  that  the  Folkestone 
Town  Council  have  resolved  to  support  any  scheme  having 
for  its  object  the  enlargement  of  the  harbour  and  retention  of 
the  Continental  traffic. 


Central  Asian  Railway. — M.  de  Lesseps  is  undauntedly 
pursuing  his  project  for  a railway  from  Orenburg  to 
Peshawur.  Through  the  Russian  ambassador  at  Paris,  M. 
de  Lesseps  has  obtained  a passport  authorising  him  and  his 
son  to  travel  through  the  provinces  from  Orenburg  to  Samar- 
cand,  in  order  to  enable  him  to  convey  to  the  public  a per- 
sonal assurance  of  the  soundness  of  his  scheme.  The  great 
promoter  is  still  sanguine,  and  talks  of  having  the  line  from 
Orenburg  to  Samercand  completed  and  opened  for  traffic 
within  six  years. 

Philadelphian  Carpet  Manufacture.  — There  are 
between  5,000  and  6,000  weavers  einpluyed  in  the  250  carpet 
manufactories  <if  the  Richmond  district,  Philadelphia, 
besides  about  8,000  reelers  and  spoolers.  The  number  of 
looms  is  estimated  at  8,000,  from  which  800,000  yards  of 
ingrain  damask,  Venetian,  two  and  three-ply  carpets  are 
turned  out  weekly.  The  number  of  yards  manufactured 
annually  has  averaged  41,000,000.  The  amount  of  capital 
invested,  3,000,000  dols. 

Old  Railway  Tickets. — Curiosity  has  occasionally 
been  attracted  by  the  question  of  what  becomes  of  all  the 
cancelled  railway  tickets  ? The  average  number  issued  in 
Paris  is  about  30,000  daily,  making  an  annual  total  of 
10,940,000,  and  the  figure  for  the  whole  of  Franceis  calculated 
at  40,000,000.  The  weight  of  each  morsel  of  cardboard  is 
one  gramme,  and  the  sum  realised  by  the  companies  selling 
them  wholesale  to  the  paper-makers,  to  be  remade,  is  from 
16,000  to  18,000  francs. 

Technical  Education  in  Belgium.— The  Antwerp 
branch  of  the  “ Denier  des  Ecoles  ” Society  has  just  opened 
a technical  school  for  young  ladies  from  the  Belgian  middle 
classes.  The  pupils,  who  are  to  contribute  a nominal  monthly 
fee  of  three  francs  towards  their  schooling,  ■will  not  only  be 
enabled  to  learn  in  that  establishment  siane  profession  (jr 
trade  suited  to  their  capacities  and  inolinaiions,  but,  in  addi- 
tion to  this,  they  will  be  permitted  to  follow  a course  of  in- 
struction in  four  modern  languages. 

Dearness  of  Coal  in  France. — The  Parliamentary 
Commission  which  was  recently  appointed  by  the  French 
Assembly  to  inquire  into  the  causes  ot,  and  the  remedies  for, 
the  present  high  price  of  coal,  has  presented  its  report.  It 
appears  that  the  annual  consumption  of  coal  in  FTance  in 
1860  was  14,000,000  tons,  of  which  6,000,000  tons  were  im- 
ported. At  present  the  consumption  is  22,000,000  tons,  of 
which  8,000,000  tons  are  imported.  The  home  production 
has,  therefore,  increased  from  8,000,000  tons  to  14,000.000 
tons  in  the  13  years.  The  export  is  trilling,  only  350,000 
tons  against  200,000  tons  in  1860.  No  practical  measures 
for  alleviating  the  present  dearth  of  fuel  are  brought  forward 
in  the  report,  but  some  good  has  been  done  by  the  facts 
which  have  been  collected,  especially  those  relating  to  the 
actual  coal  area  in  France.  This  is  stated  to  cover  864,500 
acres,  but  a large  proportion  of  it  has  not  yet  been  explored, 
and  nothing  appear.s  to  be  known  as  to  the  cost  at  which  the 
coal  can  be  raised  in  the  unexplored  districts. 

Submarine  Navigation. — It  is  stated  that  there  is  now 
being  constructed  at.  Cronstadt  a submaiiiie  vessel  of  enor- 
mous dimensions.  In  it  two  thousand  tons  of  iron  and  steel 
have  been  employed.  It  is  propelled  by  two  pow’crful  air- 
engines,  will  be  armed  with  a formidable  ram,  and  will  c.arry 
all  the  means  for  fixing  to  the  hulls  of  vessels  large  cylinders 
of  powder  which  it  can  afterwards  explode  by  electricity. 
Tw'o  glass  eyes  will  enable  the  crew  to  find  their  way  about, 
and  they  may  choose  their  course  at  what  depth  they  please 
below  water. 

Silk  in  Turkey. — The  production  of  silk,  all  kinds 
inclusive,  in  this  country  between  the  years  1846  and  1857 
was  equivalent  to  the  yearly  average  of  960,000  lbs.,  worth 
£916,000  sterling,  of  wbii-ii  quantity,  152,670  lbs.,  of  the 
value  of  £141,260,  were  produced  by  factory  labour.  From 
1858,  in  which  year  the  production  was  first  affected  by  dis- 
ease, to  the  present  day,  the  yield  has  gradually  fallen  off, 
and  the  average  yield  of  the  last  fourteen  seasons  has  not 
been  more  than  393,000  lbs.,  valued  at  £620,000.  Of  this 
pnjduction,  however,  from  80  to  90  per  cent,  has  been  factory- 
reeled  silk.  Hand-reeled  silk  ceased  to  be  produced  in  1867. 
At  this  day  90  per  cent,  of  the  yield  in  cocoons  is  converted 
into  reeled  silk  by  factory  labour.  The  balance  of  the  crop 
not  manipulated  in  the  factories  is  represented  by  produce 
exported  in  its  first  form  of  cocoons. 
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New  Zealand  Gold. — The  yield  of  gold  in  New  Zealand 
np  to  the  end  of  1872  was  6,718,218  ounces,  valued  at 
£25,814,260,  of  which  the  north  island  furnished  734,269 
ounces,  worth  £2,563,307.  This  gold  is  obtained  by  lode- 
mining in  igneous  rocks  belonging  to  the  Neozoic  epoch. 
The  south  island  furnished  5,983,979  ounces,  value 
£23,250,953,  chiefly  obtained  from  the  metamorphic  rooks  by 
alluvial  washing. 

Ionic  Sol-fa  Teachers’  Association. — This  Institution 
(in  union  with  the  Society)  has  just  published  its  fourth  an- 
nual report,  the  tone  of  which  is  very  satisfactory.  The 
object  of  the  association  is  the  mutual  improvement  in  music 
of  its  members,  and  to  this  ead  it  holds  meetings  and  weekly 
classes  for  the  study  and  practice  of  music.  One  of  these, 
the  theory  of  music  and  staff  notation,  is  specially  intended  to 
prepare  for  the  Society’s  examination.  The  present  number 
of  members  is  66. 

South  American  Cattle. — The  importation  of  live  bul- 
locks from  America  to  the  Clyde  by  the  New  York  steamers 
is  now  an  established  fact.  Two  of  these  bullocks  were 
brought  over  about  the  end  of  July  by  Messrs.  Henderson 
Brothers,  the  owners  of  the  Anchor  line  of  Clyde  and  New 
York  traders,  and  landed  safely  in  Glasgow.  These  were 
succeeded  by  two  in  each  of  the  two  following  steamers, 
and  all  met  with  a ready  demand.  Messrs.  Bell  and  Sons, 
early  in  August,  began  to  import  on  their  own  account,  and 
brought  over  six  in  almost  each  of  the  steamers  arriving  that 
month.  In  September  the  numbers  increased  to  ten,  and 
even  twelve,  per  steamer.  The  total  import  of  bullocks  in 
July  numbered  four ; in  August,  thirty-eight ; in  September, 
seventy-two. 

Paper  as  a Building  Material. — The  use  of  paper  as 
a substitute  for  wood  in  the  construction  of  railway  carriages 
has  long  been  known,  and  paper  wheels  have  been  used 
successfully  in  the  United  States  — in  which  country 
paper  collars,  hats,  shirts,  waistcoats,  and  other  “ notions  ” 
seem  first  to  have  originated— but  the  use  to  which  this 
material  can  be  put  seems  now  to  be  without  limit,  as  there 
is  a paper  church  actually  existing  near  Bergen,  which  is 
is  capable  of  containing  about  1,000  people.  It  is  circular 
within,  and  octagonal  without.  The  relievos  outside,  and  the 
statues  inside,  the  roof,  the  ceiling,  are  all  of  papier  mache, 
rendered  waterproof  by  saturation  in  vitriol,  lime  water, 
whey,  and  white  of  egg. 

The  Coal  Fields  of  China. — There  has  long  been  much 
talk  of  the  extensive  coal  fields  within  the  Chinese  Empire, 
but  nothing  definite  has  been  published  concerning  them. 
M.  Louis  Strauss,  Consul  for  Belgium  at  one  of  the  Chinese 
ports,  now  furnishes  the  Independatice  Beige  with  the  follow- 
ing figures  as  to  the  extent  of  the  coal  formation  in  the 
northern  provinces  of  the  Empire  : — 

Sq.  miles. 


In  Chiensi 9,000 

In  Chansi 28,000 

In  Tchyli 30,000 

In  Ching-King 20,000 


87,000 

In  addition  to  these  there  are  the  coal  deposits  of  Formosa, 
an  island  off  the  Chinese  coast,  10,000  square  miles,  making 
the  total  coal  area  97,000  square  miles. 

Safes. — Some  experiments  have  recently'  been  made  at 
Birmingham  upon  a new  invention  by  Mr.  Geering,  of  the 
Apollo  Works.  This  consists  in  the  arrangement  at  the 
back  of  the  door  and  in  front  of  the  look,  or  at  any  other  re- 
quired part,  of  a series  of  cylindrical  steel  rods  or  bars,  which 
are  carried  by  bearers  in  which  they  are  capable  of  freely 
rotating.  The  rods  are  placed  side  by  side,  and  as  near  toge- 
ther as  is  compatible  with  their  perfect  freedom  of  motion. 
In  the  experiments  a dozen  and  a half  of  hardened  steel 
drills,  driven  by  steam  power  with  a pressure  of  about  half  a 
ton,  were  employed  to  penetrate  the  iron  and  steel  plates.  On 
the  tool  coming  in  contact  with  the  revolving  bars,  however, 
it  made  no  impression  on  them.  There  was  no  “bite”  for 
the  drill  on  the  steel  rods,  but  instead  there  was  a sound  of 
the  “clicking”  of  the  rods  quite  loud  enough  to  give  an 
alarm.  The  noise  is  caused  by  the  rotary  motion  of  the  rods, 
which  on  pressure  from  the  drill  turn  on  their  axles  and 
move  from  under  the  tool,  thus  preventing  the  drill  having 
a bearing  upon  them.  The  experiments  were  of  the  severest 
kind,  and  in  nearly  every  instance  the  steel  drill  was  broken 
when  it  came  in  contact  with  the  revolving  rods. 


Transmission  of  Motion. — Prof.  Sylvester  has  recently 
made  a discovery  which  is  likely  to  create  some  interest,  not 
only  amongst  mathematicians,  but  also  amongst  mechanicians 
and  instrument-makers.  By  means  of  a sort  of  lazy  tongs 
he  has  succeeded  in  converting  spherical  motion  into  plane 
motion,  a result,  we  believe,  hitherto  looked  upon  as  unattain- 
able. This  discovery  will  form  the  subject  of  a communica- 
tion which  Mr.  Sylvester  is  announced  to  lay  before  the 
London  Mathematical  Society  at  its  Annual  General  Meeting 
on  Thursday  next  (November  13). — Nature. 

Coinage  in  1872. — ^The  year  1872  was  remarkable  for 
an  extraordinary  and  unceasing  demand  for  all  denomina- 
tions of  gold,  silver,  and  bronze  coin.  The  following  was  the 
weight  of  metal  issued; — Gold,  119  tons;  silver,  137  tons ; 
bronze,  114  tons.  The  total  number  of  pieces  struck  was 
52,841,048,  as  against  30,022,404  during  1871,  and  their 
value,  real  or  nominal,  £16,426,663  10s.  The  value  of  the 
British  coins  struck  during  the  year  was — gold,  £15,111,021 
10s. ; silver,  £1,265,780  Os.  3d. ; bronze,  £47,341  3s.  Id. 
making  a total  of  £16,424,142  13s.  4d. 

Bailways  in  Java. — ^Thereport  has  just  been  published 
of  the  Commission  appointed  some  months  ago  to  examine 
the  question  of  the  financial  conditions  on  which  a concession 
could  be  granted  to  private  persons  for  the  construction  of 
railways  in  Java.  The  Commission  were  also  instructed  to 
indicate  the  direction  to  be  taken  by  the  several  lines.  The 
Commission  propose  that  960  kilometres  of  railway  lines 
should  be  constructed.  The  concession  will  be  granted  by 
private  tender  to  those  who  can  provide  the  best  guarantees, 
without  distinction  of  nations.  The  concession  is  granted 
for  ninety-nine  years ; when  this  term  is  expired  the  State 
becomes  the  owner.  If  the  costs  of  construction  exceed  the 
estimate,  the  Government  will  contribute  from  sixty  ts  ninety 
per  cent,  of  the  amount. 

Soluble  Glass  in  the  Arts. — The  employment  of  this 
substance  in  the  arts  is  rapidly  extending,  and  it  has  become 
indispensable  in  many  industrial  branches.  It  seems  to  be 
specially  well  adapted  to  the  production  of  cements ; when 
intimately  mixed  with  fine  chalk  it  is  found  that  a hard  cement 
will  be  formed  in  from  six  to  eight  hours.  With  powdered 
sulphide  of  antimony  a black  mass  is  produced,  which  is 
susceptible  of  taking  a high  polish,  and  possesses  then  a 
superb  metallic  lustre.  Fine  iron  dust  gives  a gray-black 
mass  of  great  hardness.  Zinc-dust  gives  a gray  mass  of 
much  hardness,  and  having  a metallic  lustre.  Zinc  castings 
can  be  readily  repaired  by  its  aid. — Journal  of  the  Franklin 
Institute. 


NOTICES. 


THE  LIBKARY.  j 

The  following  works  have  been  presented  to  i 
the  Library : — 

Studies  of  Blast  Furnace  Phenomena.  By  M.  L.  ij 
Gruner.  Translated  by  L.  D.  B.  Gordon,  F.R.S.E., 
F.G.S.,  &c.  A.  S.  King  and  Co.  Presented  by  the 
Publishers. 

Transactions  of  the  Institution  of  Naval  Architects, 
Vol.  xiv.  Presented  by  the  Institution. 

Statistics  of  the  Colony  of  Victoria  for  1872.  Part  3, 
Population. 

The  Journal  of  the  Eoyal  Geographical  Society.  Vol. 
xlii.  Presented  by  the  Society. 

Waste  Products  and  Undeveloped  Substances,  by  P. 

L.  Simmonds  (new  edition).  Presented  by  the  Author. 

The  following  work  has  been  purchased  for  the 
Library  ; — 

Protection  against  Fire,  by  Joseph  Bird. 

MEETINGS  FOR  THE  ENSUING  WEEK. 

Mox.  ...Eoyal  Geographical,  8h  . 

fuES.  ...Anthropological  Institute,  8.  Mr.  John  Robinson,  On 
Modern  Locomotives,  designed  with  a view  to  Economy, 
Durability,  and  Facility  of  Kepaii's  ; together  with  some 
particulars  of  Duty  Performed,  and  the  Cost  of 
Repairs.” 

Thus.... LondonMathematical Society, 8.  Annual GeneralMeeting. 
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ANNOUNCEMENTS  BY  THE  COUNCTL. 


NOTICES  TO  MEMBEKS. 


Ordinary  Meetings. 

The  One-Hundred-and-Tvventieth  Session  of  the 
Society,  will  commence  on  Wednesday,  the  19th 
November,  when  the  opening  address  will  be 
delivered  by  Major-General  P.  Eardley-Wilmot, 
R.A.,  F.E.S.,  Chairman  of  the  Council. 

The  following  are  the  dates  of  the  Wednesday 
evening  Meetings,  the  chair  being  taken  at  eight 


’clock  :■ 
1873. 

November  

19 

26 

,, 

December  

3 

10 

17 

— 

1874. 

January 

14 

21 

28 

>) 

February  

4 

11 

18 

25 

March  

11 

18 

25 

April 

8 

15 

22 

„ 

May  

13 

20 

27 

The  Annual  General  Meeting  will  be  held  on 
June  24th,  at  four  o’clock.  No  visitors  are  ad- 
mitted to  this  Meeting. 

For  the  Meetings  previous  to  Christmas,  the 
following  arrangements  have  been  made  : — 

November  19. — Opening  Address  by  Major-General 
F.  Eakdley-AVilmot,  E.A.,  F.E.S.,  Chairman  of  the 
Council. 

(On  this  evening  the  Prince  Consort’s  Prize,  the  Prizes 
gained  at  the  Technological  Examinations,  and  the  Medals 
awarded  daring  the  last  Session,  will  he  presented  hy  the 
Chairman.) 

November  26.— “On  the  Manufacture  of  Iron  and 
Steel,”  by  Sir  Francis  C.  Knoavles,  Bart. 

December  3. — “ On  Australian  Vines  and  Wines,” 
by  J.  T.  Fallon,  Esq.  On  this  evening-  Sir  Daniel 
Cooper,  Bart.,  will  preside. 

December  10. — “On  Mechanical  Processes  for  pro- 
ducing Decorative  Designs  on  Wood  Surfaces,”  by 
Thomas  Whitburn,  Esq. 

December  17. — “Whitby  Jet  and  its  Manufacture,” 
by  John  A.  Bower,  F.C.S.,  Science  Master,  Whitby 
School.  ^ 

Each  Member  is  privileged  to  introduce  two 
friends  to  every  Meeting,  and  a book  of  blank 
tickets  has  been  forwarded  for  this  purpose. 


Cantor  Lectures. 

The  first  course  of  Cantor  Lectures  for  the 
ensuing  Session  will  be  “On  Spectrum  Analysis  as 
aided  by  and  aiding  the  Arts,”  by  J.  Norman 
Logkyer,  Esq.,  F.E.S.,  and  will  consist  of  two 
lectures,  to  he  delivered  on  Monday  evenings,  the 
24th  November  and  1st  December. 

Lecture  I. — November  24th,  1873. 

On  the  application  of  Photography  to  Spectroscopic 
Kesearches. 

Lecture  II. — December  1st,  1873. 

On  Spectroscopy  in  its  quantitative  relations. 

The  second  course  will  be  on  the  “Chemistry  of 
Brewing,”  by  Dr.  Charles  Graham  (University 
College,  London),  and  will  consist  of  seven  Lectures, 
to  be  commenced  on  Monday,  the  8th  December ; 
two  to  be  delivered  before  Christmas,  and  the 
remaining  five  after  Christmas,  as  follows  : — 

Lecture  I. — December  8th,  1873. 

Historical  and  Preliminary. — History  of  brewing. 
Varieties  of  grain  used.  Chemical  examination  of  the 
properties  of  cellulose,  starch,  dextrine,  grape  sugar, 
gluten,  &c.  Action  of  nitrogenised  substances  on  starch. 

Lecture  II. — December  15th,  1873. 

On  Mailing. — The  germination  of  seeds.  Chemical 
changes  produced.  Examination  of  the  processes  of 
steeping,  germination,  and  kiln-drying.  English  and 
Bavarian  methods  contrasted.  Chemical  examination  of 
malts,  with  some  analytical  methods  adopted  for  the  use 
of  the  master  brewer  (Braumeister). 

Lecture  III. — February  2nd,  1874. 

On  mashing. 

Lecture  IV. — February  9th,  1874. 

On  Boiling.  Hops,  their  properties  and  uses. 

Lecture  V. — Ferruary  16th,  1874. 

On  fermentation.  (Primary.) 

Lecture  VI. — February  23rd,  1874. 

On  fermentation.  (Secondarj'.) 

Lecture  VII. — March  2nd,  1874. 

The  beer  of  the  future. 

These  lectures  will  include  a chemical  examina- 
tion of  the  chief  features  of  the  methods  of  brewing 
adopted  in  England,  Scotland,  Germany,  Belgium, 
and  Norway,  Avith  proposals  for  the  prevention  of 
acidification  and  other  destructive  changes  which 
occur  in  beer.  Tlie  lectures  on  fermentation  will 
mclude  an  accoimt  of  the  natm-e  and  chemical 
functions  of  the  various  yeast  plants.  During  the 
course,  chemical  tests  will  be  described  for  the 
guidance  of  the  brewer  in  the  masbing,  boiling, 
and  fermenting  processes,  and  for  testing  the 
purity  of  the  water  and  utensils  used. 

Other  courses  Avill  also  be  given  during  the 
Session,  one  by  Professor  Barff,  M.A.,  having 
been  already  arranged.  These  Lectures  are  open 
to  Members,  each  of  whom  has  the  privilege  of 
introducing  two  friends  to  each  Lecture. 

Tickets  for  the  first  course  are  forwarded  to 
Members  with  this  Journal. 
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FOOD  COMMITTEE. 

The  Food  Committee  will  hold  a meeting  in  the 
Society’s  Great  Room,  on  Friday,  the  21st  No- 
vember, at  four  o’clock,  when  James  Haeeisojt, 
Esq. , of  Melbourne,  will  lay  before  the  "meeting  a 
full  account  of  his  proceedings  in  reference  to  his 
recent  attempt  to  import  frozen  meat  from  Aus- 
tralia. BEifJAMiN  SHxiW,  Esq.,  Chairman  of  the 
Food  Committee,  will  preside. 

Members  of  the  Society  and  then.-  friends  are 
mvited  to  attend. 

The  meat  which  was  preserved  in  tallow,  by  M. 
de  la  Peyrouse’s  process,  and  sent  to  Buenos  Ayres 
and  back  in  March  last,  by  way  of  test,  returned 
on  September  1 1 , and  on  examination  it  appeared 
that  the  result  w'as  by  no  means  satisfactory. 


TEOHNOLOGICAL  EXAMINATIONS. 

The  Programme  of  Examinations  in  the  techno- 
logy of  the  Arts  and  Manufactures  of  the  country 
for  1874,  is  now  ready  for  issue.  These  examina- 
tions will  be  held  annually,  in  conjunction  with  the 
examinations  of  the  Science  and  Art  Department, 
and  due  notice  will  be  given  of  the  particular  sub- 
jects selected  each  year. 

The  subjects  for  the  year  1874  will  be  Cotton, 
Paper,  Silk,  Steel,  Carriage-building,  Pottery  and 
Porcelain,  Gas  Manufacture,  Glass-making,  and 
Cloth  Manufacture.  Candidates,  in  order  to  obtain 
certificates  in  any  of  these  subjects,  must  pass  the 
examinations  of  the  Science  and  Ai-t  Department 
in  certain  sciences,  which  are  specified  ui  the  pro- 
gramme as  bearing  upon  the  particular  art  or 
manufacture.  In  addition  to  these,  special  papers 
will  be  set  in  the  technology  of  each  manufacture, 
by  examiners  appointed  by  the  Society  of  Arts. 

The  following  Prizes  are  offered  by  the  Society 
of  Arts  in  each  of  the  nine  subjects. 

To  the  best  candidate  in  Honours,  £10. 

To  the  best  candidate  in  the  Advanced  Grade,  £7. 

To  the  best  candidate  in  the  Elementary  Grade, 
£5. 

The  following  special  additional  Prizes  are 
offered  : — 

By  the  Worshipful  Company  of  Clothworkers,  a 
Scholarship  of  one  hundred  guineas,  to  be  awarded 
to  the  best  Candidate  in  Cloth  Manufacture,  pre- 
suming that  in  the  opinion  of  the  Council  he 
reaches  a sufficiently  high  standard.  The  Candi- 
date who  obtains  this  Scholarship  must  spend  at 
least  one  year  in  some  place  of  s iontific  instruction, 
to  bo  approved  by  the  Council  of  the  Society  of  Arts 
and  by  the  Court  of  the  Clothworkers  Company. 

By  Wyndhara  S.  Portal,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Paper  Manufacture : — 


A Prize  of  £3 

A Prize  of  2 


By  G.  N.  Hooper,  Esq.,  to  the  Second  and 
Third  best  Candidates  in  the  Elementary  Grade, 
Carriage  Building : — 


A Prize  of  £3 

A Prize  of  2 


By  the  Worshipful  Company  of  Spectacle  Makers, 
to  the  Second-best  Candidate  in  Honours  in  the 
Advanced  Grade  and  in  the  Elementary  Grade 
respectively,  in  the  Manufacture  of  Glass  : — • 


A Prize  of £5  5 

A Prize  of 3 3 

A Prize  of 2 2 


The  examinations  of  the  Science  and  Art  De- 
partment will  be  held  during  the  first  three  weeks 
of  May,  the  technological  paper  being  worked  on 
the  evening  of  the  16th  May.  The  dates  of  the 
Science  subjects  are  given  in  the  Science  Directory, 
published  by  the  Science  and  Art  Department. 

In  order  that  these  Examinations  may  really  be 
successful  in  promoting  technical  education  in  this 
country,  it  is  desirable  that  encouragement  should 
be  given  to  candidates  by  the  offer  of  prizes  and 
scholarships.  With  this  object  the  Council  appeal 
to  the  trade  guilds  of  the  city  of  London,  to  mer- 
chants and  manufacturers,  and  to  members  of  the 
Society  generally,  to  aid  them  by  contributing  to 
the  prize  fund. 

While  expressing  their  thanks  for  the  assistance 
they  have  already  received,  both  from  the  com- 
jjanies  of  the  City  of  London  and  from  private 
individuals,  the  Council  would  repeat  the  appeal, 
made  last  year,  when  the  scheme  of  Technological 
Examinations  was  first  put  forward,  for  further 
funds  to  enable  them  to  prosecute  and  carry  out  in 
its  entirety  the  plan  which  has  been  drawn  up. 


GENERAL  EXAMINATIONS,  1874. 

The  Programme  of  Examinations  for  1874  is 
now  ready,  and  may  be  had  gratis,  on  application 
to  the  Secretary. 

These  Examinations,  in  1874,  will  be  held  on  the 
evenings  of  the  21st,  22nd,  23rd,  and  24th  April. 
The  Time-table  has  been  arranged  as  follows  : — • 


T C E S D A Y, 
Apjil  21, 
From  7 to  10  p.m 

W E D N E S PAY, 
Ap:  il  22, 
From  7 to  10  p m. 

Thursday, 
Aiiril  23, 
FromTto  lOp.m 

Friday, 
April  24, 
From  7 to  10pm. 

Arithmetic. 

Tlieory  of  Music 

Political  Eco- 

Book-keeping, 

Lo^ic. 

English  History. 

nomy. 

English  Lan- 

Floriculture. 

Gennun. 

french. 

guage. 

Spanish. 

Fruit  and  Vege- 
table Culture. 

Italian. 

Friday,  April  24,  6 to  7 p.m.— Dictation. 


The  ride  which  formerly  prevented  a candidate 
who  had  once  obtained  a first-class  certificate  in  a 
subject  from  bemg  again  examined  in  that  subject 
with  a view  to  gaining  a prize,  has,  in  accordance 
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with  the  wish  expressed  at  the  Conference,  held 
on  the  27th  June,  1873,  been  rescinded.  In  future, 
therefore,  a candidate  who  has  obtained  a first-class 
certificate  in  a subject  may  be  again  examined  in 
that  subject,  but  not  more  than  one  first-class 
certificate  in  any  subject  will  be  counted  for  the 
Prince  Consort’s  Prize,  or  for  the  Council  Prize  to 
Females.  A candidate  having  taken  the  first  prize 
in  any  subject  cannot  again  take  a prize  in  that 
subject,  nor  can  a candidate  take  a prize  of  the 
same  grade  twice  in  any  subject. 

The  Elementary  Examinations,  held  by  the 
District  Unions  and  Local  Boards,  for  which  papers 
are  furnished  by  the  Society,  are  fixed  for  the  10th, 
11th,  and  12th  March. 

Full  details  in  reference  to  the  Examinations  are 
given  in  the  Programme,  copies  of  which  should 
be  applied  for  to  the  Secretary  of  the  Society  of 
Arts,  by  all  intending  to  come  forward  as  candi- 
dates, or  otherwise  interested  in  the  Examinations. 


THE  GOVEENMEISTT  AND  OUE  NATIONAL 
MUSEUMS. 

The  following  is  abridged  from  Nature  of  last  week  : — 

We  referred  last  week  to  the  intention  of  the  Oovern- 
ment  to  transfer  one  of  the  metropolitan  museums, 
under  the  control  of  a responsible  Minister  of  the 
Crown,  to  the  fifty  irresponsible  trustees  of  the  British 
Museum,  this  step  being  contemplated  without  referring 
the  question  either  for  the  opinion  of  the  Science  Com- 
mission now  inquiring  into  these  subjects,  or  for  the 
authority  of  Parliament.  We  have  learnt  since  that  the 
measures  for  effecting  this  change  are  in  active  progress. 
Lord  Eipon  and  the  trustees  of  the  British  Museum 
having  agreed  that  the  transfer  was  to  be  made  if  prac- 
ticable, Sir  Francis  Sandford,  Mr.  MacLeod,  and  Major 
Donnelly,  on  behalf  of  the  Science  and  Art  Department ; 
and  Messrs.  Winter  Jones,  Franks,  and  Newton,  on 
behalf  of  the  trustees  of  the  British  Museum,  are  now 
busy  as  Commissioners  to  find  out  if  the  transfer  be 
practicable. 

What  the  Commissioners  will  propose  as  practicable 
is  of  course  known  only  to  themselves,  if  it  be  known 
even  to  them.  Thus  much,  however,  is  known — The 
South  Kensington  Museum  must  remain  the  head- 
quarters of  science  and  art  teaching,  unless  that  too  is 
to  be  put  under  the  Archbishop  of  Canterbury  and  his 
co-trustees;  and  if  not,  then  there  must  be  a dual  govern- 
ment in  one  and  the  same  building,  unless  Mr.  Lowe's 
project  be  abandoned. 

The  public  has  had  already  a specimen  of  this 
kind  of  dual  Government  at  the  South  Kensington 
Museum,  which  has  had  disastrous  results  for  science. 
When  the  “Boilers  ’’were  first  erected  in  1856,  the 
Commissioners  of  Patents  had  assigned  to  them  a por- 
tion at  the  south  end  of  the  Imilding  fur  c.vljiui. iug 
those  mechanical  and  scientific  objects  which,  under  a 
fiction,  were  supposed  to  have  derived  their  origin  in 
“patents.”  It  was  necessary  that  the  visitors  to  all 
parts  of  the  “ Boilers  ” and  to  the  picture  galleries 
should  pass  through  the  “Patent  Division.”  The  Lord 
President  made  sensible  rules  for  admitting  the  public 
on  three  days,  open  from  10  a.m.  to  10  p.m.,  and  three 
days  called  “students'  days,”  when  persons  not  students 
paid  sixpence  each,  or  ten  shillings  a year,  the  object 
being  to  have  three  days  free  from  crowds  and  kept 
quiet  for  stuly.  After  a while  the  Commissioners  of 


Patents  were  scandalised  at  thus  receiving  public  money 
(they  are  the  instruments  for  taking  seventy  thousand 
a year  from  inventors,  and  misapplying  it  to  general 
taxation),  and  they  said  they  preferred  crowds  every  day 
as  the  most  convenient  public  arrangement.  The 
authorities  came  to  open  discord  on  the  point,  and  the 
matter  could  only  be  resolved  by  separating  the 
“Patent”  from  the  other  collections.  So  the  Patent 
Commissioners  built  a separate  entrance  for  themselves. 
What  has  been  the  result  ? About  eight  millions  of 
visitors  to  the  South  Kensington  Museum,  who  would 
otherwise  have  seen  the  “ Patent  Museum,’’  have  not 
done  so,  and  the  commissioners  have  deprived  them- 
selves and  their  museum  of  the  moral  support  of  these 
great  numbers.  And  what  has  been  the  result  of  this  ? 
The  Chancellor  of  the  Exchequer  has  been  allowed  to 
sack  more  than  a million  of  pounds  sterling,  realised 
from  the  taxes  imposed  on  inventors’  patent  fees,  and 
has  not  allowed  one  farthing  to  be  spent  for  the  provi- 
sion of  a suitable  building  for  the  “ Patent  Museum.” 
Anything  more  discreditable  to  the  nation  than  the 
building  now  crowded  with  models  cannot  be  conceived. 
Many  of  the  passages  are  not  eighteen  inches  wide! 
What  the  present  Lord  Chancellor,  the  head  Patent 
Commissioner,  would  say  if  he  were  ever  to  see  it,  can- 
not easily  be  imagined.  We  advise  his  lordship  to  hold 
a board  in  the  building  as  soon  as  possible.  It  will  pro- 
bably be  the  first  board  of  patent  trustees  that  ever  sat 
there.  We  are  satisfied  that  the  result  would  be  that  he 
would  instantly  cause  the  present  exhibition  to  be  closed, 
and  adequate  space  found  elsewhere.  Then  what  have 
inventors  got  in  return  for  the  tax  of  a million  drawn 
from  them  ? And  what  may  not  invention  have  lost  by 
this  indefensible  principle  of  taxation  ? 

Although,  as  we  have  stated,  this  proposal  was  made 
without  reference  either  to  the  opinion  of  those  to  whom 
the  interests  of  Science  and  Art  are  more  precious  than 
they  are  to  the  members  of  the  present  government,  or 
to  the  opinion  of  the  House  of  Commons,  we  learn  that 
Mr.  Mundella  has  extracted  a promise  from  Mr.  Glad- 
stone that  nothing  shall  be  decided  until  Parliament 
meets  again.  Mr.  Gladstone  is  perhaps  surprised  that 
there  is  any  public  interest  in  the  subject.  In  the 
meantime,  to  assist  him  to  form  a correct  judg- 
ment, we  advise  every  learned  society  which  takes 
any  branch  of  science  under  its  care  to  memo- 
rialise the  Prime  Minister,  and  point  out  the  crying 
necessity  of  a minister  who  shall  be  responsible  to  Par- 
liament for  science,  among  other  matters,  and  for  all 
museums ; that  to  transfer  a museum  already  so  re- 
presented to  irresponsible  trustees  is  a step  worthy  of 
the  middle  ages;  and,  finally,  that  while  the  South 
Kensington  system  represents  everything  that  is  best  in 
the  way  of  progress,  so  much,  to  say^  the  least,  cannot  be 
urgeii  in  favour  of  the  present  management  of  the  British 
Museum. 


One  of  the  first  results  in  the  rise  in  the  price  of 
cnal  has  been  the  formation  of  a company  in  France,  whose 
object  is  to  utilise  the  power  of  the  ocean  tides  on  the  French 
coast  by  proper  machinery.  The  first  experiment  is  to  be 
made  at  St.  Male,  where  the  tide  rises  nearly  eighty  feet, 
and  oveitlows  many  square  miles  of  flats. 

The  Yorkshire  College  of  Science  is  likely  to  be 
soon  commenced,  as  only  £5,000  remains  to  complete  the 
required  amount,  and  on  Monday  last  the  promoters  resolved 
to  organise  local  committees  to  raise  this  sum. 

Samples  of  the  Philadelphia  and  Eeading  Eail- 
road  Company’s  coals  are  to  bo  analysed,  and  the  results 
sent  to  the  Governments  of  Eussia  and  France,  in  order  to 
find  if  the  American  coals  could  be  used  on  their  railways. 

An  underground  railway  has  been  constructed 
in  the  city  of  Constantinople,  and  the  contractors  are 
now  finishing  up  the  termini.  It  will  soon  be  open  for 
traffic. 
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INDIAN  HAEBOURS. 

The  following  letter  appeared  a short  time  hack  in  the 
Shipping  and  Mercantile,  Gazette.  It  may  perhaps  serve 
to  illustrate  the  paper  on  “ Indian  Harbours,”  read  last 
session  by  Sir  Arthur  Cotton,  E.E.,  at  one  of  the 
Society’s  Indian  Conferences  ; — 

Sir,  —Solid  breakwaters,  either  of  stone  or  concrete  masonry,  are 
of  no  permanent  use,  and  a.  e doing  great  harm  in  several  places,  by 
acting  as  gatherers  or  col!  otors  of  sand,  mud,  or  shingle,  and  thus 
forming  fresh  bars  or  slopes  on  the  weather  sides.  Again,  if  a vessel 
runs  against  tliis  solid  masonry,  the  result  is  wrecking  the  ship  and 
destroying  wholly  or  partially  the  expensive  mason' y of  that 
breakwater,  which  was  constructed  professedly  to  protect  ships  from 
wreck  and  destruction.  I have  offered  my  propositions,  through 
your  journal,  for  a practical  substitute  for  solid  breakwaters, 
by  floating  timber  breakwaters,  described  in  the  Shipping  and  Mer- 
cantile Gazette  of  Ag\i\  and  May,  1872.  These  allow  the  sand  or 
silt  to  go  through  them,  by  a triple  screening,  wiih  the  sea  waters 
or  waves,  which  latter  become  broken  and  reduced  in  their  pas>age 
through  the  skeleton  breakwater  and  over  the  dead  w'ater  hall  >st, 
forming  a quiet  anchorage  refuge  for  ships  on  its  lee  side^  whenever 
a heavy  gale  is  blowing  on  the  weather  side.  The  silt,  sand,  <'T 
gravel,  which  collects  on  the  sea  beds,  after  screening  through  the 
floating  breakwater,  can  be  removed  by  steam  dredges,  behind  the 
breakwater,  whenever  required.  Should  an  unfortunate  ship  be 
driven  in  a gale  of  wind,  with  loss  of  rodder  and  beyond  control, 
against  the  floating  t mi;er  breakwater,  they  would  each,  ship  and 
breakwater,  rebound  to  the  blow,  as  a railway  carriage  docitoa 
fixed  railway  buffer,  which  latter  cannot  bo  made  to  retreat  or  re- 
bound, as  the  floating  breakwater  will  and  does.  If  these  floating 
breakwaters,  constructed  on  my  principle,  were  effectively  moored 
on  safe  anchorage  grounds,  they  would  endure  and  be  perfectly 
effective,  for  50  to  60  years  at  least,  and  could  then  be  replaced  by  a 
new  in  place  of  an  old  breakwater.  The  cost  would  be  from  five  to  six 
times  less  than  that  of  a solid  or  stone  breakwater,  the  practical  en- 
durance of  the  latter  being  very  doutitful  in  some  cases,  wldle  in 
many  others  it  proves  to  be  a very  destructible  and  also  destructive 
construction.  A very  few  years  hence,  perhaps  months,  will  pass 
over  the  rui- s of  several  st  ne  breakwaters,  which  have  been  most 
wretchedly  co'iNtrnetcd,  in  defiance  of  the  laws  of  nature  and  in  con- 
emptofreal  practical  engineering.  The>efloatiiigtimbcrbreakwaters 
are  the  only  real  correctives  for  the  yearly  calamities,  resulting 
principally  from  the  south-west  monsoon,  in  the  Bay  of  Hengal,  and 
in  tlie  Aiv‘bia'1  Sea  or  the  Indian  Ocean.  The  present  harbours  of 
Calcutta,  Madras  Rangoon,  False  Point,  Cncatiada,  Masulipatam, 
and  Co  ouibo,  in  Bengal  Bay,  .and  Bombay,  Kurrachee,  and  Cape 
Comorin,  in  flie  Indian  Ocean,  suffer  mo.  e or  less,  and  ^ ould  be  pro- 
tected from  yearly  destruction  by  a face  a’ d flank  of  floating  break- 
waters, mourn’d  en  echelon.  These  might  be  arranged  in  straight 
lines,  or  in  curves  or  bows  outward  towards  the  sea,  and  not  inwards, 
as  bays,  as  the  Holyhead  breakwater  was  constructed,  and  whicli 
latter  must  sooner  or  later  lead  to  its  total  destruction,  by  one  of  the 
gales  from  the  Irish  Channel.  A portion  of  the  Ramsgate  Harbour 
was  similarly  misconstructed,  with  the  bend  inwardv  instead  of  out- 
wards, and  yetthis false  principle  is  occasionally  supported. 

If  new  barhoui’S  are  to  be  constructed  on  the  co  sts  of  India,  to 
meet  the  rapidly  increasing  commercial  trade  in  imports  and  exports, 
the  best  situation  of  all  that  can  deselected-  is  the  inner  bay  or 
natural  harbour  of  Cutch,  which  is  approached  through  the  Gulf  of 
Cutch,  and  has  another  outlet  (or  inlet)  further  northward,  with  a 
large  piece  of  island  ground  lying  het^veen  the  two  streams,  wi;h  a 
sea  frontage  and  a hari)Our  frontage,  the  latter  possessing  all  the  ad- 
vantag'  S of  Liverpool  with  none  of  its  disadvantages,  and  will  no 
doubt  ere  long  be  constituted  the  finest  harbour  in  the  world.  The 
next  ill  comparison  is  a little  more  southward,  in  the  Gulf  of  Cambay, 
where,  by  forming  a curved  e'.-Iulon  of  floating  breakwaters  on  its 
seaside  or  entrance  from  the  Arabian  Sea,  a magnificent  harbour 


can'thus  be  created  and  formed  at  a moderate  outlay.  The  wonder 
and  astonishment  of  any  unprejudiced  man  must  be  felt  and  ex- 
pressed that  Bombay  and  Kurrachee  have  had  ihe  preference  to 
Cutch  and  Cambay  natural  harbours,  but  it  is  possible  and  probable 
this  resulted  from  the  fict  That  Bombay  merchants,  and  others 
e(iually  interested  in  taking  care  of  them'elves,  forget  that  the 
puiilic  benefit,  or  country  s good,  hat  also  claims  to  be  recogt-ised, 
whion  m ist  > ow  soon  be  sliown  by  the  practical  adoption  of  Cutch 
and  Cambay  Harbours  for  India.  Hence  Bombay  and  Kurrachee 
must,  in  a very  few  years,  play  second  fiddle  to  the  other  two, 
which  are  eic  so  much  better  in  every  possible  circumstance.  Sir 
Arthur  Cotton’s  siigg^^stioas  for  new  harbours  are  followed  up  by 
truly  valuable  propositions  for  the  f irmation  of  a continuous  Imeof 
canals  along  the  coasts  or  shores  of  India,  from  Rangoon  to  Calcutta, 
on  to  Madras,  to  Cape  Comorin,  to  Bombay,  and  onward  in  line  in- 
ternally to  Moultan,  with  diverging,  lateral,  or  spreading  branches 
of  river-^,  canals,  and  steam  tramw.ys,  from  the  propose  I “Grand 
shore  Canal,”  which  will  traverse  through  about  2,50U  miles  of  coast 
and  country,  from  Rangoon  to  Moultan,  spreading  immense  trade 
and  commerce  throughout  Ind'a,  by  uniting  all  thegrear.  livers  and 
railroads  with  the  canals  and  tramways,  &c.  The  great  question  of 
cost  or  outlay  for  constructing  these  canals  and  steam  tramways  can 
be  answered  by  the  fact  t.iiat.  when  once  accomplished  (which  they 
should  be  with  all  possible  speed)  at  an  expenditure  of  not  less  than 
£12,000,000  sterling,  it  can  be  followed  up  by  anoth-T  02,000,000 
tei'ling  for  harbour  extension  and  improvements,  wh  ch  should 
follow,  ' r keep  pace  rather,  with  the  canal  and  tramway  economic 
internal  coram  mications.  The  return  interest  on  the  capital  outlay 
would  sLuely  and  certainly  be  good,  and  by  forming  a siidving  fund, 
the  whole  first  cost  and  expenditure  would  be  cleared  from  an  im- 
mense revenue  of  tolls,  collected  from  the  canal  dues  on  thou'ands  of 
millions  of  tons  of  goods,  minerals,  cattle,  manufactures,  passing  to 
and  from  India  and  all  parts  of  the  world.  The  futu -e  aggression  of 
India  from  external  foes  would  be  met  by  our  securing  the  good- 
will of  our  160,000,0  0 dependents. — Yours,  &c., 

London,  June  28,  1873.  VY.  AUSTIN,  C.E. 


MESTHIGS  FOR  THE  ENSUmO  WEEK. 

Tues.  ...Zoological,  8| 

Civil  Engineers,  8.  Discussion  upon  Mr.  Robinson’s 
paper,  ‘-On  Modern  Locomotives.” 

Statistical  Society,  7-|.  Invaugural  Address  by  Dr.  William 
A.  Guy,  F.R.S. 

Wed.  ...SOCIETY  OF  ARTS,  8.  Opening  Arldress  of  the  One 
Hundred  and  Twentieth  Session  by  Major-General  F. 
Eavdiey-Wilmot,  R.A.,  F.R  S , Chairman  of  Council. 

Geological,  8.  1 Mr.  J.  W.  Hulke,  ‘•Supplementary 

Note  on  Hyp  ilophodon  Foxi/  ” 2 Mr  T.  Mellard 

Roade,  “ The  Drift-beds  of  the  North-west  of  England — 
P.irt  1.  Shells  of  the  Lancashire  and  Cheshire  Low- 
level  Bonlder-clay  and  Saud'j.”  3.  Mr.  R.  D.  Darbi- 
shire,  “Note  on  a Deposit  of  Middle  Pleistocene 
Gravel  near  Leyland,  Lancashire.”  4.  Mr.  H.  G. 
Fordham.  ‘'Notes  on  the  Structure  sometimes  developed 
in  Chalk.” 

Linnman,  8.  1.  Mr.  Groves,  “Monte  Argentaro,  its 

FI  )ra  in  July.”  2.  Dr  Dickie,  “Challenger  Expedi- 
tion— Bermudan  Algae  ” 3.  Dr.  Dickie,  “ Algae  of 

Mauritius.”  4.  Rev.  C.  A.  Johns,  “ Gcrminatii'n  of 
Delphinium  ” 

Thur... .Chemical  Society,  8.  1.  Mr.  E.  Divus,  “ On  the  Chemical 
Properties  of  Amraoaiated  Amoirmia  Nitrate.”  2.  Mr. 
H J Russell,  “On  the  Action  of  Hydrogen  on  Silver 
Nitrate.” 

Fill S'CIETY  OF  ART^,  8-  Food  Committee.  Mr.James 

Harrison  on  his  Recent  Attempt  to  Import  Frozen 
Meat  from  Australia. 
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— , railways  in,  894 

Argyll,  Duke  of,  reply  to  deputation  at 
Indian  ( ffice,  434 

Army  raechanical  works  in  Italy,  128 
Arntz,  Mr.,  disc.,  lenses,  &c.  in  street  lamps, 
406 

Art  in  Australia,  660 

, architectural  in  India,  paper,  T.  Roger 

Smith,  278;  letter,  Hyde  Clarke,  287 

congress  at  Vienna,  741 

exhiiiition  at  Versailles,  18 

school  (female)  in  Bavaria,  131 

school  at  Venice.  166 

Artesian  wells  in  Chicago,  166 
Artificial  clouds,  342 

flowers  in  Italy,  130 

fuel,  C33;  letters,  18,  58 

stone,  344,  431 

sugar,  842 

Arlisai.s,  instrucii  n of,  in  Vienna,  906 
Arts,  Royal  Academy  of,  election  of  secre- 
tary, 698 

school  at  Sydney,  508 

and  trades  university  of,  in  America,  7l 

Asbestos  in  Tasmania,  315 
Asia,  Ccntial,  and  England  (see  “Central 
Asia  *’) 

Asphaite  pavement,  report  on,  by  Mr,  Hay- 
wood, 882,  8b7 

paper,  780 

rn.ofirig,  633 

Asphalt.es,  account  of  the,  by  Dr.  Meyii, 
1 1,  35 

Atkins’  fire  engine,  920 
Atlantic  telegraphy,  letters.  Rev.  H.  Ilighton, 
343,362;  Prof.  Jeiikin,  362 ; C Varley,362 
Austin,  VV.,  letter  on  Indian  liarbours,  944 
Australia,  art  i-i,  660 

, cargo  of  frozen  meat  from,  899 

, mineral  oil  in,  732 

(Western),  silk  culture  in,  876 

, silk  growing  in,  letter  from 

Governor  Weld,  810 
Australian  gold,  brittleness  of,  71 

meat,  di'iributlon  of  meals  to 

working  classes,  659 

patent  office,  235 

preserves,  letter,  D.  Tallerman, 

919 

provisions  in  London  ExliiMtion 

of  1873,  report  by  J D.  Copeman,  817 

tin,  677,  906. 

Austria,  production  < f beer  in,  698 


B. 

Bagdad,  coal  at,  780 

Baker,  W.,  report  on  steel  in  London  Exhi- 
bition of  1873,  773;  appendix  to, 809 
, W.  H.,  disc.,  conference  of  institu- 
tions, 642 
Balearic  coal,  842 

Balfour,  Sir  G.,  disc.,  England,  and  Central 
Asia,  327 

Ballooning  in  America,  343 
Bamboo  stems,  paper  from,  104 
Bartley,  G.  C.  T.,  chair.,  condensed  milk 
manufacture,  449;  disc.,  economy  of  fuel, 
375 

Bass,  M.  T.,M.P.,  disc.,  state  purchase  of 
railways,  610 

Bath  stone,  discovery  of,  812 
Batty,  G.,  letter,  economy  in  consumption  of 
coal,  234 

Bavaria,  female  school  of  art  in,  131 
Beads,  glass,  duty  on,  315 
Beer,  production  of,  in  Austria,  698 
Rees-wax,  ceresine  a substitute  for,  193 
Beet  in  Canada,  870 

, sugar  from,  in  Italy,  19,  128 

Belgium,  technical  education  in,  939 
Bell,  G.  W-,  Utter,  fire  insurance,  194 
Bells,  coronation,  presented  to  South  Ken- 
sington DIuseum,  568 

Bennett,  Sir  J.,  letter,  taxation  of  institu- 
tions, 534 

Bennoch,  F.,  report  on  manufactured  silk  in 
London  Exliibition  of  1873,  734;  letter  Qi\ 
report,  936 

Bequest  by  T.  Howard,  6 
Berger,  M.,  roiiort  on  collections  of  tobacco 
pipes,  67 

Berlin,  fishery  exhibition  (see  “Exhibi- 
tions”) 

, sanitary  condition  of,  Uiter,'Ei.  Chad- 
wick, C.B  , 86 

Bessemer,  II.,  disc.,  ships  for  Channel  pas- 
sage, 201  ; letter  on,  271 

, presentaiion  of  Albert  Medal 

to,  73 

, offer  of  a medal  to  Iron  and 

Steel  Institute,  479 

— — saloon  ship,  37 

steamboat  company,  66 

Bethnal-green  Museum,  declaration  signed 
as  to,  10,  258;  correspondence  with  Mr. 
Gladstone,  907 

Rirma,  mineral  wealth  of,  748 
Birmingham,  scientific  college  for,  568 
Black,  aniline,  192 
Blaine,  D.  Roberton,  obituary,  3 
Blanford,  W.  T.,  paper,  tlie  mineral  resources 
of  India,  386  ; disc.,  England  and  Central 
Asia,  328 

Bleaching'  by  new  process,  175 
Blennerhassett,  Sir  Roland,  chair.,  British 
settlements  in  West  Africa,  436 
Blind,  raised  maps  for,  70 
Board  of  Trade  library,  344 
Boat-low'ering  apparatus  of  Dr.  Nicholas,  251, 
253 

Bombay,  exhibition  (see  “ Exhibitions  ”) 
Bone-dust  trom  Melbourne,  72 
manure  in  Baly,  129 


* disc.,  discussion  at  a meeting. 
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Bonnewel!,  Mr.,  cHsc,^  iaiprovement  in  manu- 
facture of  printing  types,  338 
Books,  export  and  import  of  in  18'72,  812 
, notes  on— 

Catalogue m^thodique  de  la bibliothcque de 
rdccile  des  beaux  arts.  938 
Dictionnaire  techcologique,  487 
Geometjic  turning,  315 
Histoiie  de  la  Cdramique,  195 
ITyg  bne  didmentaire,  812 
La  Mati^re  medicale  chezles  Chinois,  893 
Manuel  du  microscope,  548 
Mechanical  and  architecture  dra'wing 
copies,  825 
Our  seamen,  315 
Our  work  in  Palestine,  195 
Principles  of  decorative  design,  938 
Pound  the  table,  507 
Scientific  handicra  t,  778 
Soldier’s  manual  of  sanitation,  633 
Studies  of  blast  furnace  phenomena,  039 
Theory  and  practice  of  linear  perspective, 
487 

Turning  for  amateurs,  633 
What  to  do  in  disinfection,  778 
Booth,  J.  B.,  letter^  lighting  street  gas  by 
electricity,  293 

Bordeaux,  education  of  working  classes  in, 
132 

■ exhibition  (see  “Exhibitions”) 

■ , scientific  instruction  in,  86 

' , wines  of,  891 

Boston  fire,  papers  in,  175 
Botly,  W.,  disc.,  technical  education,  31; 
horse  nails,  48  ; incombustible  wood,  161  ; 
ligiiting  street  gas  by  electricity,  292; 
edible  s ardies  of  commerce,  354;  con- 
densed milk,  454  ; improvements  in  manu- 
facture of  gun-cotton,  478;  state  purchase 
of  railways,  6C8;  annual  meeting,  6 23 
Bourne,  cUsc.^  state  purchase  of  railways, 
6G6  ; let/er.  746 

Boussingault’s  meat  preserving  process,  882 
Bowring,  G.,  disc,  rosary  in  India,  470 

, Sir  John,  obituary^  39 

Bowron,  J.,  d/sc.,  the  Virginias,  250  ! 

Boyes,  J.,  letter^  storing  potatoes,  68 
Bradford  Art  Treasures  Exhibition  (see 
“Exhibitions”) 

■■  ; Biitish  Association  at  (see 

“Briitsh  Association”) 

Technical  School,  890 

Br?dy,  Sir  Antonio,  chair.,  the  Virginias, 
238 

, letter.,  silk  culture,  876 

Brakes,  railway,  continuous,  430 
Bramwell,  F.  J.,  disc.,  economy  of  fuel,  374; 

State  purchase  of  railways,  602 
Brass,  white,  153 

Brassey,  Thoma'?,  M.P.,  chair, ^ signalling  at 
sea,  298 

Brickraaking  in  Italy,  128 
Briggs,  T.,/e//cr,  State  purchase  of  railways, 
747 

British  Association,  meeting  for  1S73,  at 
Bradford,  732  ; arrangements  for,  82G  ; pre- 
sident’s address,  833;  paperf^^  on  spun  silk, 
by  S.  C.  Lisrer,  851  ; fuel,  by  Dr.  Siemens, 
852;  coal  cutting  machinery,  l/y  W.  Firth, 
860 

exports  and  commercial  treaties,  825 

settlements  in  AVest  Africa,  paper., 

Governor  Hennessy,  436 
Broderick,  Mr.  di5C.,  hoi  se  nails,  48 
Bi’onze  from  Japan,  842 

work,  exhibition  of  in  Paris,  35 

Brooke,  Mr.  dwc.,  State  purchase  of  rail- 
ways, 649 

, W.,  letter.,  edible  starches  of  com- 
merce, 383 

Brown,  J.,  disc.,  lighting  street  gas  by 
clectiidtv,  ‘z92 
Brushes,  patents  on,  53 
Bucklaiid,  F.,  fish  collection  at  South  Ken- 
sington, 480 

Buckie,  John,  prize  for  school  efficiency, 
157  ; annual  report,  622 
Buenos  Ayres,  meat  from,  19,  922 

scientific  society  for,  5G8 

BuiMers’  teclinical  school,  Bradford,  890 
Burn,  Mnjor,  disc,  England  and  Central 
Asia,  327 

C. 

Cab,  improved,  in  Leeds,  224 
Cabs,  prizps  for  improved,  0,  661 ; annual  re- 
port, H2l  ; award  of,  859  ; inspection  of  by 
President,  921 


Cabs,  prizes  for  iraproicd,  alteration  in  time 
of  trial,  61 

and  their  history,  359 

Calvert,  Dr.  F.  C.,  obituary,  919 
Campbell,  Dr.  A.,  disc.,  England  and  Cen- 
tral Asia,  328  ; rosiiry  in  India,  468 

, deputation  to  India  office,  434 

Camphor  wood,  905 

Campin,  F.  W.,  disc.,  technical  education, 
31  ; guilds  and  their  functions,  187  ; State 
purchase  of  railw’ays,  666 
Canada,  beet  in,  87D 

Canadian  exhibition.  (See  “Exhibitions.”) 

' ■ grajihite,  )76 

patent  office,  488,  548 

petroleum,  275 

Canal,  Cavour,  175 

through  Isthmus  of  Corinth,  780 

for  ships  through  Florida,  918 

Canals  from  St.  Louis  to  Savannah,  101 
Candles  in  Italy,  129 

Cantor  Lectures,  “ The  Energies  of  the  Im- 
ponderables, with  especial  reference  to  the 
measurement  and  utilisation  of  them,”  by 
the  Rev.  Arthur  Rigg,  syllabus,  136;  lec- 
tures, 550,  624,  651,  671,  682,  699,  718; 
letter.  Rev.  H.  Highton,  632 

■■  “ Practical  Applications  of 

Optics  to  the  Arts,  Manufactures,  and  to 
Medicine,”  by  Dr.  C.  M.  Tidy,  syllabus, 
20;  /ec/wm,  9?,  11 1, 117,  144,  163;  letters, 
155  ; J.  F,  Streatfeild,  174 
■ — - “On  Wines,  their  produc- 
tion, treatment,  and  use.”  by  Dr.  Thudi- 
chum,  syllabus,  400  ; lectures,  766,  781, 
799,  815,  828,  843,  895,  910,  923 
Cape  diamonds,  34,  92,  155,  294 

of  Good  Hope,  silk  from,  7,  51 

Carbolic  acid  for  preserving  food,  680 
Carbon  prints  on  pottery,  315 
Cardsforwoollen,&c.,  manufactures  in  Italy, 
128 

Carpets  in  Italy,  129 

, manufacture  of,  in  Philadelphia, 

939 

Carriage  wheels,  indicator  for^  870 
Carriages  in  Italy,  129 

in  London  Exhibition  of  1873,  re- 
port on,  by  G.  N.  Hooper,  705;  supple- 
men  tto,  820 

forrailways.  (See  “Railways.”) 

Carter,  R.  B.,  report  on  surgical  instruments 
in  London  Exhibition  of  1873,  544 
Cask  making  by  machinery,  411 
Casks,  measurement  of,  934 
Cassels,  A.,  chair.,  silkworm  grain,  413 

, deputation  to  India-office,  434 

disc.,  progress  of  India,  213; 

Indian  harbours,  517 
Casting,  compression,  547 
Catoptric  lamp,  488 

Cattle,  export  of,  from  Italy  to  France, 
255 

show  (Smithfield),  85 

at  Vienna  (See  “Exhibitions”) 

from  South  America,  940 

Transports,  ventilation  of,  459 

Cattrall,  Mr  , disc.,  hoise  nails,  48 
Caucasus,  (.lauber's  sabs  in,  826 
Caulfield,  Mr.,  cf/sc..  State  purchase  of  rail- 
ways, 646 

Cavalla  tobacco,  132 
Cavour  canal,  175 

Ccdennial  (U.S.)  Exhibition  of  1876  (see 
“ Exhibitions  ”) 

Central  Asia,  deputation  on,  to  India-office, 
433 

, the  Kashgar  mission,  869 

— , objects  from,  363 

and  England,  paper,  Robert 

B.  Shaw,  319  ; note  on,  358 
, M.  deLesseps’  scheme  for  rail- 
way in,  588,  633,  731, 939 

, letter.  General 

Eardley-Wilmot,  659 

Asian  railway,  588,  633,  731,  780, 

939 

Ceresine,  a substitute  for  beeswax,  193 
Certificates  underElementary  Education  Act, 
letter,  90 

and  prizes  awarded  at  general 

examinations,  1873,  570 
Ceylon,  coffee  in,  235,  882,  892 
Chadwick,  Edwin,  C.B.,  chair.,  economy  of 
fuel  for  domestic  purposes,  366 

, disc.,  progress  of 

India,  211,  263 ; ships  for  Channel  passage, 
269  ; State  purchase  of  railways,  605; 
annual  meeting,  623 


Chadwick,  Edwin,  C.B.,  letter,  sanitary 
condition  of  Berlin,  86 

, on  omitted  points 

of  art  and  science  for  a programme  for  the 
Shah  of  Persia,  614 

, statement  of 

postal  telegiaph  progress  as  compared  with 
trading  companies,  611 

. J.  (^.,»'?isr.,  shipsfor  tlio  Channol 

passage,  222 

Chairman  of  council,  election  of,  for  120th 
session,  661 

Chalk  as  fuel  for  railways,  234,  296 
“ Challenger,”  voyage  of,  102 
Channel  pneumatic  postal  /lispatch,  39 
passage  (see  also  “Siiiis”),  open- 
ing address,  8 

’ , M.  Alcxandrovski’s  boat, 

155 

(annual  report),  620 

correspondence  in  Times,yi 

• ■ ■ harbours,  improved  for,  838, 

939 

■  , M.Dupuy  De  Lome,  on,  838 

,Eng‘>neeron,Q'6',  Engineer^ 

ing  on,  85 

— , inventions  for,  16,  37 

, le(iers,2bb,  295  ; A.  Sedley, 

18,  56,  70;  S.  J.  Mackie,  39  ; Felix  Sum- 
merly, 71 ; E.  Hunt,  224 ; G.  Peacock,  234 ; 
C.  Cooke,  294;  II.  Davis,  294  ; J.  White, 
332. 

, Sedley-DIcey  boat  for,  con  - 

struction  of,  882 

■■  , ships  for  the,  paper,  hy 

Lieut. -Col.  A.  Strange,  198,  218,  267 

, vxsMio  Albert  Edward,  G99 

tunnel,  commission  of  inquiry  on, 849 

Chapman,  Captain,  disc.,  ships  for  the 
cliannel  passage,  222 

, Mr.,  disc.,  horse  nails,  49 

Cl  arred  papers,  preserving,  104,  175 
Cheetham,  J.,  disc.,  progress  of  India,  213 
Chemical  respirator,  536 
Ctiemicals  (Victorian)  in  London  Exhibition 
of  1873,  report  by  W.  H.  Walenn,  831 
Cheque  bank,  account  of,  904 ; letter,  C.  Hall, 
937 

Chevreul,  Mods.,  award  of  Albert  medal  to, 
537 

Chicago,  artesian  wellsin,  166 
Chimneys,  smoky,  letter,  C.  B.  Clough,  905] 
China,  railways  in,  254 

Chinese  Art  Exhibition  in  Paris  (see  “ Exei- 
BITIONS.”) 

Chitson,  Mr.,  disc.,  improvements  in  manu- 
facture of  printing  types,  338 
Churchill,  Lord  Alfred,,  chair.,  Russia, 
her  industries.  Am.,  75  ; improvements  in 
the  manufaciure  of  printing  types,  329 

, disc.,  ships  for 

channel  passage,  223 
Cinchona  in  India,  195 

Cincinnati  Industrial  Exhllition  (see  “Ex- 
hibitions.”) 

City  companies  and  technical  education:  — 

( 'oachmakers’  Hall,  speech  of  Duke  of 
Edinburgh,  at,  217  ; Coaehmakers’  Com- 
pany's piizes,  252,  413,  459,  713,  716  ; 
Stationers’  Company’s  lectures,  343;  City 
Press  on,  411 ; Painter^’  Stainers'  Com- 
I'any’s  prizes,  364  ; Spectacle  Makers’ 
Company's  jirizes,  413;  Fishmongers' 
Company’s  prizes,  413;  Mercers’  Com- 
pany’s prizes,  413;  Drapers’  Company’s 
413;  Vintners’  Company’s  piizes,  413; 
Salters'  Comiiany’s  prizes,  413;  Cloth- 
workers’  Company’s  prizes,  413,  843; 
meeting  of,  505 ; meeting  in  Albert  Hall,  as 
to  visits  of  city  schools,  532;  conference  at 
Exhibition  546  ; Turners  Company’s  prizes 

698  ; 906;  Cordwainers’ Company’s  prizes, 

699  ; meeting  at  Marlbon-ugh  House,  715 ; 
scholarships  for  Board  schools,  764  ; Gold- 
smiths’ Com;any’s  prizes,  778;  Iron- 
mongers’ Company’s  donation  for  school 
visit',  809 

Clanricarde,  Marquis  of,  chair,  (adjourned 
meetings),  purchase  of  railways  by  the 
state,  605,  645,  662 

Clark,  T.,  letter,  economical  stoves,  343 
Clarke,  General,  deputation  to  India-office, 
434 

■  , Hyde,  disc.,  Russia,  Arc.,  80;  pro- 

gress of  India,  214;  tlie  Virginias,  248; 
England  and  Central  Asia,  328;  mineral 
resources  Of  India,  393 ; British  settlements 
in  Africa,  449  ; rosary  in  India,  469  ; state 
purchase  of  railways,  647 
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Clarke,  Hyde,  htters^  technical  education,  33; 

architectural  art  in  India,  287 
Clay,  Mr.,  disc.^  Russia,  &c.,  82 
Clocks,  tele^^nphic,  906 
Cloth  ill  Ita;  . 128 

ClothworkcMa  ^umpanyand  technical  educa- 
tion, 505 

Clouds,  artificial,  342 

Clough,  C.  B.,  leiter,  smoky  chimneys,  905 
Coachraakers’  company’s  prizes,  252,  459  ; 
for  report  on  exhibition,  716 

■  , report  of 

judges,  713 

Coal  (see  also  “ Fdel  ’’) 

at  i^agdad,  780 

. Balearic,  824 

, carriage  of,  by  railways,  939 

in  China,  940 

cutting  machinery,  Mr.  William  Firth 

on,  860 

■  in  Dalmatia,  104 

dear,  939 

• , in  France,  939 

dust,  uiilisalion  f>f,  507 

, economy  in  consumption  of,  letter^  G. 

Batty,  234  ; C.  Cooke,  632 

ill  the  Faro  Isles,  72;  Utlei\  Sir  W.  C. 

Trevelyan,  90 
in  India,  842 

aiid  iron  industries,  perils  of,  letter, 

J.  A Franklin,  155 

in  Italy,  59 

In  Majorca,  842 

from  Nova  Scotia,  861 

, price  of,  in  1830,  411 

, prizes  for  plans  foreconomical  use  of,  9, 

41;  committee  on  (see  “ Co.UiMiTTEEs  ”) ; 
annual  report,  621  ; arrangements  for  test- 
ing, 798 

in  Sweden,  894 

in  United  States,  343,  660 

, utilisat  on  of  waste,  193 

Cobb,  B.  i‘\,  hints  to  coioiiiits  on  silk  culti- 
vation (see  “ Silk”) 

— — , report  on  raw  silk  in  the 

London  Exhibition  of  1873,  727 

, disc.,  silk  worm  grain,  420 

Cockei ill’s  steel  works,  at  Seraing,  892 
Coffee,  adulterated,  in  iTance,  536 

in  Ceylon,  235,  882,  892 

roasting,  economy  in,  748 

Coinage  in  1873,  940 

, platinum,  488 

Col  de  Tenda  tunnel,  commencement  of,  841 
Colbv,  J.,  letter,  state  purchase  of  railways, 
659 

Cold,  provisions  preserved  by,  344,  660,  880, 
S9-»,  922 

Cole,  Alan  S , report  on  Conservatoire  de 
Musique  at  Paris,  681 ; at  Li^ge,  927 

, Henry,  C.B.,  testimonial  to,  696;  speech 

at  Hanley  School  of  Art,  912 
College  of  Preceptors,  application  for  State 
aid,  893 

, Royal  Naval,  at  Greenwich,  854 

Colley,  Rev.  Edward,  disc.,  incombustible 
wood, 162 

(’oilier,  Dr.,  di  r.,  Russia,  <fec.,  81 
Colomh,  Captain,  chair  , street  gas  lighting 
by  electricity,  288 

, paper,  signalling  at  sea, 

298;  letter,  F.  K.  W.  Lauchlan,  343;  C. 
Cooke,  383 

Colonial  contributions  to  London  Exhibition 
of  1873  (see  “ ExHiBixioNb”) 

■ — manufacture'^,  prizes  for,  by  New 

Zealand  Government,  905 
products,  annual  Kew-gardens  re- 
port on,  698 

, wines,  letter.,  919 

Colonies  (annual  report),  619 
Colour  and  vision,  letter,  155 
Commerce,  French  treaty  of,  1873,  742 

, Algerian,  905 

Commercial  instruction,  Dr.  Hodgson  on,  890 

treaties  and  British  trade,  825 

CuMMlTTEES  : — 

Annual  I.n'ternational  Exhibitions,  1873 
and  1874  (see  “Exhibitions”) 

Cabs  (see  also  “Cabs”),  annual  report, 
62l ; 630,  661  ; report  of  judges,  859 
CoNrT.AGHAT!ONS,197,258,278,:-’.08 ; exxdence, 
W.  P.  Reynolds,  309  ; W.  Swanton,  338, 
495  ; J.  Quick,  C.E.,  355,  377  ; R.  R:iw- 
litison,  407  : Capt.  Tyler,  422;  W.  C. 
Mylne,  499;  Capt.  Davies,  500 ; Samuel 
Jr  harp,  537;  H.  Marten,  549;  evidence 
before  House  of  Commons  Committee, 
£00;  annual  report,  61  ; letter,  «?1 


Cotton  Supply,  7 ; annual  report,  617 
Economical  Use  of  Coal  (see  also 
“ CoAi  ”),  197  ; annual  report,  621 
Food: — Meat  from  Central  Queensland, 
157  ; He  )a  Pey rouse's  process,  318,  942  ; 
Harrison’s  process,  9i2;  annual  report, 

617 

Gas  and  Water  Supply,  197 
India  (sec  also  India  Conferences),  298; 
deputation  to  ludia-office,  345,  365,  413, 
433;  annual  reporr,  618 
Musical  (see  also  “Music”),  7,  365,  537, 
681 ; annual  report,  619 
Silk  Supply  7 ; silk  from  Cape,  318;  Mrs. 
Neill's  experiments,  319  ; annual  report, 

618 

STt^RL  (see  also  “Steel”),  annual  report, 
621  ; judges’  repoit,  G61 
Traction  on  Roads,  airaDgements  for 
experiments,  413;  annual  report,  619 
Compression  casting,  547 
Concrete  syphons  on  canal  “ Qninturo 
Sella,”  681 

Condensed  milk  manufacture,  paper,  L.  P. 
Merriam,  450 

Condensers,  steam  engine,  275 
Conference,  annual,  report  of,  635 
Conferences,  India  (see  “ India”) 
Conflagration,  coraniiltee  on  protecting  me- 
tropnlis  against  (see  “ Co.mmittees”) 
Congress  on  social  science,  1873,  842,  858 

at  Vienna,  on  patent  rights  (see 

“ Patent  RIGHT^”) 

Conservatoire  des  Arts,  Paris,  86,  175 

de  Musique,  Pai  is,  report  on,  681 

— L;bge,  report  on,  927 

Consiantinople  water  supply,  894 
Conversazione,  661 

Cooke,  C.,  disc,  “Russia,  &c.,”  82;  the 
Virginias,  249  ; signalling  at  sea,  308; 
letters,  Channel  passage,  294;  sea  signals, 
3^<3;  economy  in  co  d,  632 
Cookery,  national  school  of,  748 

,schoofof,  (See  “Exhibitions”) 

Cooking  apparatus  in  London  Exhibition  of 
1873,  report  on,  by  G.  W.  Yapp,  787 

utensils,  ancient,  230 

, medieval,  485 

Cooper  Sir  Daniel,  cRsc.,  silk-worm  grain,  420 
Copeman,  J.  D.,  report  on  Australian  pro- 
visions in  London  Exliibition  of  1873,  817 
Copland,  Mr.,  disc.,  lighting  street  gas  by 
electricity,  292 

Copper  deposited  on  iron  by  electricity,  228 

mining  in  the  Vale  of  Aosta  in  Italy, 

130 

pyrites,  extraction  of  precious  metals 

from,  255 

sulphate  of,  its  manuracture  and  ap- 
plications, by  W.  H.  Waleiin,  744 
Copperth  waite,  Mr. , economy  of  fuel,  376 

Corinth,  isthmus  of,  canal  throuHi,  780 
Cornwall  Polytechnic  Society,  53G 
Corytoi),  J.,  disc  , ships  for  the  Channel  pas- 
sage, 222 

Costin,  Capt.,  disc.,  improvements  in  rifles, 
493 

Cottcrill,  F.  C.,  disc..  State  purchase  of  rail- 
ways, 603 

Cotton,  Lieut -Gen.  Sir  A.,  paper,  Indian 
harbours,  509 

, Utter,  progress  in  India,  295 

Cotton  goods,  mildew  in,  39,  232 

manufacture  in  Italy,  128 

siipplyassoci<alion,/€^^cr,  J.  Waits,  680 

supi'ly,  committee,  (see  Commiitees) 

Council,  election  of  for  12Uth  session,  623 

, leport  of  for  119th  session,  617 

Cowper,  Mr.,  disc  , condensed  milk,  455 
Cresswell,  Mr.,  disc,  conference  of  insti- 
tutions, 642 

Critchett,  C.,  report  at  educational  con- 
ference, 635  ; disc.,  642 
Croll,  Col.,  htter,  piece-work  sentences  for 
jirisoners,  5U6 

“Cropper’  printimr machine,  102 
Crossley,  Sir  Francis,  obituary,  3 
Crossness,  guano  company  at,  234 
Crystal  Palace,  objects  from  (Central  Asia  at, 
363 

for  New  York,  155,  487 


D. 

Dalmatia,  coal  in,  104 
Dalr>mple,  Dr.,  obituiry,  853 
Dantry,  Mr.,  disc.,  mineral  resources  of 
India,  393 


Danube,  Lower,  935 
trade  of,  341 

Davies,  Capt.,  evidence,  conflagration  com- 
mittee, 5u0 

Davis,  Capt.,  disc.,  ships  for  Channel  passage, 
221 

, H.,  letter,  Channel  passage,  294 

Dawbarn,  R.,  disc.,  annual  meeting,  623 
Dawson,  Capt.,  disc.,  signalling  at  sea,  307; 

improvements  in  rifles,  493 
Deal  and  dumb  instruction,  Utter,  L.  Van 
Oven,  58 

Defries,  Mr.  disc.,  lenses,  &c.  in  street  lamps, 
406 

Delhi  sore,  letter.  Lord  Mark  Kerr,  212 
DeLome,  M.Dupuy,on  Channel  passage,  838 
Denison,  Mr.,  disc.,  England  and  (jentral 
Asia,  327 

Deputation  to  India-ofiice,  345,  365,  413,  433 
Derby,  Earl  of,  chair.,  purchase  of  railways 
by  die  State,  591 

Diagrams  printed  by  photography,  508,  633 
Diamond  cutting,  175 
Diamonds,  Cape,  34,  92,  155,  294 
Dicey,  Capt.,  disc.,  ships  for  Channel  pas- 
page,  218,  272 

Dicey  ship  (see  also  “ Channel  Passage”),  37 
Dieppe  Exhibition  (see  “Exhibitions”) 
Digester,  Papin's,  133 
Dilke,  Sir  C.,  disc.,  Russia,  &c.,  82 
Dipnall,  Mr.,  disc.,  ligliting  street  lamps  by 
electricity,  292  ; condensed  milk,  454 
Dlsinfectams,  cheap,  229 
Dollar,  Mr.,  disc.,  horse  nails,  48 
Donnelly,  Major,  disc.,  technical  education, 
31;  conference  of  institutions,  642 
Dougall,  J.  D.,  disc.,  imp'ovements  in  rifles, 
494 

Drawing  and  mathematical  school  of  Paris, 
903 

teachers’  competition  in  Paris,  679 

Dreiv,  Frederick,  disc.,  England  and  Central 
Asia  327  ; mineral  re-ources  of  India,  393 
Dried  fruits  in  London  Exhibition  of  1873, 
re[Orton  by  R.  Witherby,  584 
Drill,  school,  8,  620;  correspondence  on  with 
War-oftice,  907 

Dublin  Industrial  Exhibition  (see  “Exhibi- 
tions ”) 

Ducie,  Earl  of,  chair.,  improvements  in 
brecch-lnading  rifles,  489 
Duncan,  Mr.,  disc.,  condensed  milk,  454 
Dunmore,  E.,  letter  on  railway  signals,  905 
Duplex  telegraphy,  870 ; W.  H.  Walenn  on, 
836 

Dutch  language,  classes  for,  in  City  of 
London  College,  882 
Dye  extracts  in  Italy,  129 


E. 

Fames,  A.,  disc.,  condensed  milk,  45  4 
Eardley- Wilmot,  R.A.,  F.R.S.,  Maj.-Gen., 
chair.,  opening  address,  1 

India-oflice,  434 

, elected  chair- 
man of  Council  for  session  1873-74,  661 

, letter,  Centiai 

Asia,  659 

Earthenware  in  Italy,  130 

f shoves  ill  Italy,  128 

Eastwick,  Mr.  disc.,  England  and  Central 
Asia,  326 

Echoes  in  public  buildings,  71 
Economical  consumption  of  fuel  (see 
“ Fuel”; 

Economy  of  fuel  for  domestic  purposes, 
paper,  Capt.  Gallon,  367;  Utter,  II.  W. 
Reveley,  4!r'6 

Edible  starches  of  commerce,  paper,  P.  L. 

Simmonds,  346  ; Utter,  W.  Brooke,  383 
Edinburgh,  technical  school  for,  235 

, Duke  of,  on  technical  education, 

217 

Edson,  M.  B.,  disc.,  guilds  and  their  fun  ctions'i 
18^;  ships  for  Channel  passage,  223 
Educat  ion  (elementary)act,  certificates  under, 
letter,  90 

in  Argentine  republic,  660 

bill  in  Melbourne,  135,  3L5 

' ■,  commercial.  Dr.  Hod.; son  on,  890 

— of  girls  in  Holland,  136 

■-  - ■ — in  Italy,  879 

in  New  York,  136 

scholarships  by  City  companies 

for  board  schools,  764,  8<  9 

technical,  in  Belgium,  939 


948 


Education,  technical,  and  City  Companies 
(see  “Cm  Companies”) 

—  , coachmakers’  prizes, 

459 

, college  for  Glasgow, 

254 

■ and  cloth  workers 

company,  505 

*■  — , Duke  of  Edinburgh 

on,  217 

' in  England,  /row,  on, 

810 

—  in  France,  865 

, Goldsmiths’  Com- 
pany’s prizes,  778 

in  Japan,  920 

—  , lectures  in  Glasgow 

museum,  487 

— industrial  instruction 

in  Melbourne,  letter^  S.  Roberts,  135 

, lectures  at  Stationers’- 

hall,  343,  411 

and  the  means  of 

promoting  it,  paper  by  T.  Webster,  21; 
letters^  Hyde  Clarke,  33;  Rev.  A.  JRigg, 
34;  G.  C.Mast,56;  Rowland  Hamilton,  56 
- — — , meeting  at  Marl- 

borough-house, 715 

and  scientific  instruc- 
tion in  Englan'i,  Iron  on,  810 

school  at  Bradford, 

890 

school  for  Edinburgh, 

235 

school  at  Zurich,  678 

of  women,  meeting  on,  38 

of  working  classes  in  Bordeaux, 

132 

Educational  conference  (Social  Science  Asso- 
ciation and  Scholastic  Registration  Asso- 
ciation) 130 

— officer’s  report,  635 

Edwards,  Mr.,  disc.,  economy  of  fuel,  375 
Egg  trade  in  France.  193 

Egypt,  railways  in,  839 

Elba,  iron  mines  of,  19 

Election  of  council  for  120th  session,  623 

Electric  leak  indicator,  556 

light,  experiments  at  St.  Peters- 

burgh,  779 

, Gramme’s, 484 

■ , W.  H.  Walenn  on,  381,  398 

Electricity,  lighting  and  extinguishing  street 
gaslights  by,  paper,  by  W.  Lloyd  Wise, 
288 ; letter,  J.  B.  Booth,  293 
Electro-depositing  copper  on  iron,  228 
Electrotype  moulds,  to  make  conducting,  234 
Elliott,  Mr.,  disc..  State  purchase  of  rail- 
ways, 603 

Ellis,  Dr.,  disc.,  technical  education,  32 
Elmslie’s  meat  tins,  532 
Emerson,  Mr.,  disc.,  architectural  art  in 
India,  286 

Endowment  fund,  subscriptions  to,  335,  401, 
489,  549 

Energies  of  the  imponderablps,  with  especial 
reference  to  the  measurement  and  utilisa- 
tion of  them,  by  the  Rev.  Arthur  Kigg  (see 
“ Cantor  Lectupes  ”) 

Energy,  science  of,  lett  r.  Rev.  H.  Highton, 
632 

Engineers;  agricultural  in  France,  193 
England  and  Central  Asia,  letter.  General 
Eardley-Wilmot,  659 

— by  Robert 

B,  Shaw,  319 

Engraving  on  wood,  new  process  (Plano- 
type),  633 

Essays,  prize  (see  “ Prizes*’) 

Etheridge,  Mr.,  disc.,  the  Virgin'as,  250 
Examinations,  Mr.  Abbott  on,  71 

—  (annual  report),  620 

. -■■■■  , list  of  prizes  and 

certificates  awarded  in  1873,  570 

, report  on  (1873),  635 

, table  of  results  (1873),  639 

, General. Council’sresolutions 

as  to  programme  of  1874,  717 

—  , programme  for  1874,  895 

, Technological  of  1873  : — 

Chairman's  address,  8 
Birmingham  Daily  Post  and  Gazette  on,  263 
Clothworkers’  Company’s  scholarship,  871 
Contributions  to  prize  fund,  extra  prizes, 

413,  699,  843 

Offer  of  scholarships  by  H.M.  Commis- 
sioners for  the  Exhibition,  433 
Programme  fur  1873,  61 
Results  of  in  1873,  797 
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Examinations,  Tecbnological,  of  1874  : — 
Additional  subjects  for,  717 
Prizes  for,  894 
Programme  for,  992 

Exhibition,  Annual  International,  of  1873 
Admission  during  arrangement,  rules  for, 
147 

Army  and  navy,  fine  arts  exhibition  of, 
253,  275 

Australia  at,  35 
Austral-an  court,  658 
Bayeux  tapestry,  312 
British  goods,  rules  for  reception  of,  251 
Cabs,  prizes  for  (see  “Committees’’  and 
“ Cabs.”) 

Civil  engineers,  conversazione,  546 
Coach  and  coach  harness  makers  company, 
prizes  by,  252,  459,  713,  716 
Coachmakers,  visits  of,  632 
Colman’s  mustard,  630 
Colonial  annexe,  224 
Committees,  meetings  of:— 

Ancient  objects,  251,  294 
Carriages,  34,  83,  147,  216 
Colonial,  224,  251,  294 
Cooking,  34,  67,  83, 121, 147,  167, 215,  224 
Drinking  and  smoking,  implements  for, 
67,  101 

Fine  arts,  251 
Food  (fish),  215 

(grocery  and  drysaltery),  190, 

224,  310 

Cwines,  spirits,  and  beer),  251,  275 

French  art,  190,  216,  251 
General  purposes,  67,  340 
Scientific  inventions,  35,  83,  274,  357 
Sculpture,  67 

Silk  and  velvet,  S4,  50,  83,  167,  215,  251, 
312,  456 

Steel,  34,  50,  67,  121,  275,  340 
Surgical  instruments,  34,  50,  115,  167, 
251,  340 

Conference  of  City  companies,  532,  546,  715 
Cookery,  lecture  on  to  Working  Men’s 
Club  and  Institute  Union,  809 

, school  of,  148,  340,  357,  456,  546, 

678,  721,  809  ; visits  of  schools,  614 ; 
visit  of  H.M.  the  Queen,  502 
Cooking  stoves,  532 
Council’s  annual  report,  621 
Deceased  British  artists,  works  of,  101, 275, 
312 

Drinking  utensils,  ancient,  115 

, classification  of,  167 

Fine  arts,  121, 147 
Fine  art  sales  in  1872,  84 
Fish  collection,  480 
Food,  sale  of  specimens,  252 
Foreign  academies,  negotiations  with,  50 
Foreign  goods,  rules  for  reception  of,  147 ; 
dates  for  ditto,  148 

Horticultural  Society,  arrangements  with, 
425 

Indian  court,  546 
Japan  at,  50 

Lectures  on,  in  the  building,  by  Mr.  P.  L. 
Simmonds,  741 

Life-saving  apparatus,  380,  456 
Music,  daily  performances  of  in  Albert- 
hall,  251,  357,  894 
Natal,  preserved  fruits,  873 
Opening,  date  for,  275 
Opening,  409 
Paint,  indestructible,  776 
Paintings,  British  ami  foreign,  in  1873,  216 
Persia,  Shall  of,  visit  of,  456,  630 

Programme  for,  612 

Photographs,  condition  of  tender  for 
taking,  252 
Pictures,  503 

, exhibition  of  on  system  of  British 

Institution,  224,  251 

Prizes  lor  reports,  ofi’er  of  by  the  Coach- 
makers’  Company,  716 
Progress,  340 

Queen,  H.M.  the,  visit  of  to,  502 
Queensland  annexe,  613 
Removal  of  goods,  809 
Reports:  — 

Ancient  objects,  by  C.  D.  Fortnum,  539 
Australian  provisions,  by  J.  D.  Cope- 
man,  817 

wines,  by  J.  L.  W.  Thudi- 

chum,  M.D.,  927 

Carriages,  by  G.  N.  Hooper,  705  ; sup- 
plement to,  820 

Chemicals  (’V^ictorian  department),  by 
W.  H.  Walenn,  831 
Colonial  contributions,  806 


Cooking  apparatus,  by  G.  W.  Yapp,  787 
Dried  fruits,  by  Richard  Witherby,  584 
Food  Preservation,  688 
Machinery,  and  processes  connected 
therewith,  by  Rev.  A.  Rigg,  556 
Scientific  inventions  and  discoveries,  by 
Dr.  Matin,  750;  supplement  to,  83L 
Silk  and  velvet  manufactures,  by  F. 
Bennoch, 734 

Silk,  raw,  by  B.  F.  Cobb,  727 
Steel,  by  W.  Baker,  773  ; note  to,  809 
Surgical  instruments,  by  K.  Carter, 
644 

Swords  and  military  arms  of  steel,  by  Col. 

Owen,  R A , 723 
Annual  report  on,  621 
Sand  blast  process,  532 
Schools,  admission  of,  379,  532,  740,  809 
Season  ticket  holders,  privileges  of,  251, 294 
Silk  conference,  613 
Silkworms,  740 
Steel  in,  Engineering  on,  396 
Steel  in,  offer  of  Society’s  gold  medal  for, 
41,  73,  137,  217;  annual  rep<.rt,  621; 
Judges'report,  661 

Surgical  instruments,  collections  of  121 

— ■ ■ — , Lancet  on,  424 

Tobacco  pipes,  collections  of,  report  by  M. 
Berger,  67 

, Annual  International,  of  1874  : — 

Architecture  and  civil  engineering,  Ac., 
916,  930 

Australian  wines  in,  930 
Buildings,  ancient  and  modern,  rules  for 
preparation  of  diagrams,  916 
Deceased  British  artists,  names  selected, 
730,  930 
Fine  arts,  929 

Manufactures,  with  raw  produce,  machinery 
and  processes, regulations  fjr  e.xhibiting, 
759 

Prize  for  stoves  (see  also  “Prizes’’),  41, 793 
Scientific  inventions  and  discoveries,  regu- 
lations as  to  exhibiting,  759 
Wines  in,  930 

, Aberdeen,  505,  547 

, Aldersliot  (aiilitary).  678 

— — , ancient  needlework,  547 

, Berlin,  fishery,  125 

■ ■ — , Bombay,  39 

■ ■ , Bordeaux,  51 

, Bradford  art  treasures,  696 

of  Chinese  and  Japanese  art  Id 

Paris,  777,  810,  843,  866 

, Cincinnati  industrial,  567 

Dieppe  (fine  arts),  487 

, Dublin,  51,  123,  397,  410 

, industrial,  Whiiehaven,  778 

, industrial  and  fine  arts  trea- 
sures, Wigan,  115 

, Kioto  (Japan),  150 

of  leather  work,  Northampton, 

459,  678,  777 

, Lichfield,  547 

of  life  saving  apparatus,  380,  410 

^ Lima,  18 

— . — , Madrid,  741 

, Melbourne,  115,  125 

, Milan,  102 

, Moscow'  Polytechnic,  list  of 

awards.  84,  149;  cost  of  medals,  534  ; letter, 
C.  S.  Windover,  363 
, Nashville  (U.S.),  341 

—  , New  York,  169 

Norwich  sanitary,  631 

, Paris  bronze  work,  35 

, Paris,  of  works  of  living 

artists,  226 

, Philadelphia  centennial,  (F 

1876,  84,  547,  696,  777,  809,  833,  879,  930 

, Quebec,  893 

, Rome,  822 

, Santiago,  S4 

— , Trinidad,  930 

■ , Versailles  art,  IS,  35 

— , Victoria,  attendance  at,  397; 

catalogue  of,  410  ; official  record,  693 
— — — — , Victoria,  technological,  614, 822 

, Vienna,  of  1873  : — 

Admission,  cost  of,  425 
Agricultural  machinery,  167 

, trial  of,  410 

Algiers  at,  777 

America  at,  35,  341,  397,  809 

American  Geographical  Society  at,  358 

Art  congress  at,  741 

, works  of,  741 

Artisans’  visit  to,  from  Birmingham,  658 
I . . ■ ■ , from  M;mchcster,  504,  678 
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Exhibitions,  Vienna,  of  1873  {continued)'. — 
Australia  at,  380 
Awards,  776,  809,  930 

, proportions  of,  849 

Belgium  at,  631 

Boiler  sheds,  587 

Book»  inding,  380 

British  commission  house,  534 

exhildtors,  banquet  to,  604 

exhibitors,  161,  190,  358,  425 

Building  for,  168,  458 
Cape  diamond,  294 
Catalogue,  British,  169,  457 

, French,  696 

, general,  504 

Cattle  show,  awards,  587 
Closing  of,  898,  918,  930 
Corn  and  seed  exhibitors,  380 

, market,  716 

Educational  objects,  115 
Excursion  a-  rangements,  716 
France  at,  35,  115,  151 
French  art,  18,  190 

exliibitors,  879 

fine  art,  312,  567 

workmen,  arrangements  for  visit  of, 

358 

Geo’ogical  charts  (France),  777 
Horse  show,  614 
India  at,  84 

Inventions,  protection  of,  102,  122,  225 

Italian  restaurant,  18 

Italy  at,  631,  809 

Japan  at,  341,  410 

Japanese  commission,  312 

Jewellery,  British,  483 

Kiosks,  821 

Lodgings  for  professors  and  teachers,  397 

, teachers’,  accepted,  777 

Machinery,  458 

Majolica  ware,  534 

Map  of  N.  Pacific  Railway,  822 

Model  houses,  397 

Monaco  at,  760 

Opening  arrangements,  467 

— ceremonial,  481 

— , date  for,  425 

Owen,  Mr.,  testimonial  to,  777,  898 
Paris  at,  151 
Plan  of^  190 

Pottery,  English  fine  art,  312 
Progress  of,  425 
Railway  arrangements,  84,  358 
Rifles  (Dougall’s),  458 
Route  to,  425,  505,  716 
Russia  at,  458 
Shorthand  curiosity,  809 
Spain  at,  312,  631,  832 
Stove  (Adams’),  457 
Table,  by  T.  Jacob,  426 
Turkey  at,  410 
Typography  (English),  358 
Vienna  Society  of  Arts’  medals,  879 
Vi  itors  to,  547 
Walter  press,  504,  822 
Woodbury  type,  678 
Exhibitions,  American  industrial,  897 

international,  rise  of,  Philadelphia 

Centennial  Chronicle  on,  916 
Explosive  agents,  letter^  937 
Extract  of  meat,  156 
Euphrates  valley  railway,  839 
Europe,  miles  of  railway  in,  189 


F. 

Factory  act  in  Switzerland,  91 
Fading  of  photographs,  171 
Faro  Isles,  coal  in,  72;  Utter,  Sir  W.  C, 
Trevelyan,  90 

Fayrer,  Dr.,  disc.,  progress  of  India,  265 
Ferguson,  James,  chair.,  architectural  art  in 
India,  278 

Fibre  of  ixtle  plant,  905 

, of  L.  pustulata,  920 

{Rheea),  notes  on  by  P.  L.  Simmonds, 

j 760 

, Sida  retusa,  69 

Fibrous  mateiial,  supply  of,  8 
Fielder,  C.  H.,  obituary,  3 
Figgins,  Mr.,  disc.,  on  certain  improvements 
in  the  manufacture  of  printing  types,  336 
File-making  in  Italy,  128 
Finance,  annual  report,  622 
Financial  statement  for  session  1872-3,  689 
Finland,  gold  in,  680 

, trade  of,  151 

' Fire  insurance,  letter,  G.  Bell,  194 


Fire  engine,  Atkins’,  920 

, protection  against  in  New  York,  195 

, steam  versus,  171 

Fireproof  fabrics,  255 
- ■ ■■  houses,  171 

Fires,  prevention  of,  Utter,  631 
Firth,  William,  on  coal  cutting  machinery, 
860 

Fish  collection  (F.  Buckland’s)  at  South 
Kensington,  480 

from  Norway,  343 

Fisheries  of  Newfoundland,  824 
Fishery  exhibition  at  Berlin,  125 
Fitzjames,  Mr.,  disc.,  lighting  street  gas  by 
electricity,  292 

Flax,  New  Zealand  (see  “ Pjtormidm  Tenax”) 

in  Southern  Europe,  892 

Florida  Ship  Canal,  918 
Flowers,  artificial  in  Italy,  130 
Food  adult'Tation,  Utter.  486 

committee  (see  “ Co-mmittees  ”) 

of  French  working  classes,  903 

■ — , past  action  of  Society  in  relation  to,  4 

, preservation  of  (see  also  “ Meat  ”),  by 

acetate  of  soda  (Sau’s  process),  745 

, carbolic  acid  used  in,  680 

, by  cold  (Boussingault’s 

process),  882 

, report  on,  in  London  Exhi- 
bition of  1873,  688 

Py  magenta,  780 

Fordred,  J..,  disc.,  galvanic  batteries,  66  ; 
economy  of  fuel,  375 

Fortnum,  C.  D.,  report  on  ancient  objects  in 
London  Exhibition  of  1873,  539 
Foster,  P.  Le  Neve,  chair.,  use  of  lenses  and 
reflectors  in  street  lamps,  «fcc.,  402;  disc., 
technical  education,  32;  Russia,  &c.,  82; 
progress  of  India,  213;  edible  starches  of 
commerce,  354 

»-'■■■  , jun.,  subterranean 

hydrology,  67 

, Dr.  0 LeNeve,/e^/er,  sulphur  deposits 

of  Krisuvik,  173 

Fox,  W.  H-,  on  continuous  railway  brakes, 
430 

France,  adulteration  of  coffee  in,  536 

, agricultural  engineers  in,  193 

, dear  coal  in,  939 

, egg  trade  in,  193 

, export  of  cattle  from  Italy  to,  255 

, historical  and  artistic  military  mu- 
seum of,  313 

, horseflesh  consumed  in,  841 

, marine  measurement  in,  153 

, science  and  general  teaching  in,  86 

, scientific  progress  in  1872,  172 

, technical  education  in,  865 

Francis,  W.,  disc.,  lighting  gas  by  electricity, 
292 

Franklin,  J.  A.,  disc.,  State  purchase  of 
railways,  618;  letter,  perils  of  iron  and  coai 
industries,  155 

French  treaty  of  commerde  of  1873,  742 

working  classes,  food  of,  903 

Fresco-painting,  new  system  of,  135 
Fruits,  preserved,  letters,  904,  919 
Fuel  (see  also  “Coal”  and  “Peat”) 

, artificial,  633  ; letters,  18,  58 

, Indian  corn  as,  135 

, economical  consumption  of,  exhibition 

of  inventions  at  Scientific  Industry  Society, 
Manciiester,  920 
, economy  of,  175 

, for  domestic  purposes, 

paper,  Capt.  D.  Galton,367 ; letters,  11.  W. 
Reveley,  486  ; G.  N.  Shore,  732 

, peat  iu  Italy,  20 

for  railways,  chalk  as,  234,  296 

, Dr.  Siemens  on,  at  British  Association, 
1873,  852 

, tan  bark  as,  136 

Furniture  in  Italy,  127 


G. 

Galloway,  G.  B.,  disc.,  ships  for  Channel 
passage,  271 

Galt,  W.,  paper,  purchase  of  railways  by  the 
State,  591 ; resumed  discussion  on  605, 645, 
662  ; statement  on,  by  B.  Kisch,  650  ; Utters, 
J.  Colby,  659  ; S.  Bourne,  746  ; T.  Briggs, 
747 

Galton,  Capt.  Douglas,  paper,  economy  of 
fuel  for  domestic  purposes,  367 

Galvanic  batteries,  paper,  by  Rev.  H. 
Highton,  62 ; letter,  by  Rev.  H.  Highton, 
275 


Gas,  air,  71,  532 

, water,  233,  459,  507 

, manufacture  of,  for  illuminating  pur- 
poses, T.  Wills,  519 

,Ruck’s,  233,  507  ; Greenhough's,  532; 

Parker’s,  536 

and  water  supply,  inquiry  as  to,  197 

, Committee  on  (see  “ Com.mittees  ”) 

Gas-lamps,  street,  li;ihting  and  extinguLhing 
by  electricity,  paper,  by  W.  Lloyd  Wise, 
288;  Utter,  J.  B.  BO(.th,  293 
Gas-ligliting  in  New  South  Wales,  235 
Gas-stokeis’  strike,  71 

Gawler,  Col.,  memorandum  on  Central  Asia, 
436 

Geelong  meat  preserving  company,  633 
Genoa,  trade  of,  933 

Geology,  lectures  on,  by  Prof.  Tennant,  116, 
399,  680 

German  sanitary  association,  882 

silver,  manganese  iu  manufacture  of, 

660 

Germany,  labour  in,  190 

, traction  eii}.;ines  in,  156 

Gill,  Mr.,  disc,,  improvement  in  manufacture 
of  printing  types,  337 ; letter,  4«6 
Girls,  education  of,  136 

, scholarships  for,  384 

Gladstone,  Mr.,  correspondence  with,  as  to 
Museums,  9*07 

Glasgow  museum,  technical  lectures  in,  487 

technical  college,  254 

Glass  beads,  duty  on,  315 

manufacture  in  Italy,  128 

, soluble  use  of,  940 

, V eneiian,  315 

Venetian  blinds,  315 

Glass-lined  water  pipes,  315 
Glass-spinning,  172 
Glauber’s  salts  in  Caucasus,  826 

in  Spain,  894 

Gloves  in  Italy,  126 
Gold  in  Finland,  680 

in  New  Zealand,  940 

lace  and  trimmings  in  Italy,  128 

Gold  Coast,  trade  with,  881 
Goldsmiths’  Company’s  prizes  for  design  > 
&c.,  778 

Goodenough,  Capt.,  disc.,  signalling  at  sea, 
308 

, Col.,  disc.,  lighting  street  gas- 

by  electricity,  292 

Gore,  M.  II.,  disc.,  manufacture  of  gas,  531 
Gi\iin,  preservation  of,  in  vacuum,  226 
Giamme’s  electric  light,  484 
Grant,  Baron,  chair.,  sulphur  deposits  of 
Krisuvik,  137 

Grantham,  John,  disc  , ships  for  Channel 
. passage,  220,  letter,  274 
Graphite,  Canadian,  176 
Grasses,  preservation  of,  883 
Graves,  Samuel  II.,  M.P.,  obituary,  174 
Gray,  T.,  disc.,  signalling  at  sea,  306 
Grazebrooke,  Mr.,  disc..  State  purchase  of 
railways,  665 
Greece,  labour  in,  152 
Greerdiough,  Dr.,  air  gas,  532 
Greenish,  Thomas,  chair.,  edible  starches  of 
commerce,  346 

Greenwich  Royal  National  College,  de- 
scrip'ion  of,  855 

Greer,  Mr.,  disc.,  State  purchase  of  railways, 
649 

Guano,  adulteration  of,  548 

company  at  Crossness,  231 

Guilds  and  their  functions,  i>aper,  by  Dr. 
Yeats,  178 

Gun-cotton,  improvements  in  manufacture  of, 
paper,  S.  J.  Mackie,  470  ; letter,  H.  W. 
Reveley,  535 

. gunpowder,  Utter,  IJ,  W. 

Reveley,  535 

Gunpowder,  new  kind  of,  19 
: Gwynn,  W.  J.,  disc.,  State  purchase  of  rail- 
ways, 665 


II. 

Hale,  Mr.,  disc.,  lenses,  &c.  in  street 
lamps,  406;  silk  worm  grain,  421 ; BritiJi 
Settlements  in  Africa,  449  ; improvements 
in  manufacture  of  gun  cotton,  478  ; im- 
provements in  rifles,  494 ; Indian  harbours, 
518;  State  purchase  of  railways,  611; 
annuiil  meeting,  623 

Hall,  E.,  disc.,  technical  education,  31; 
guilds  and  their  functions,  188 ; Utler^ 
Cheque  bark,  937 
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Hall-marking  of  jewellery,  prize  offered  for 
essay  on,  750 

■ — annual  report,  622 

Hamilton,  R.,  letter  on  technical  education,  56 
Hanley  school  of  art,  speech  of  Mr.  Cole 
at,  912 

Harbours,  Indian, Sir  A.  Cotton,  509  ; 

letter^  W.  Austin,  !)44 
Ilardwicke,  ICarl  of,  ohitunry^  858 
Harrison's  process  of  meat  preservation,  660, 
880,  899,  942 

Hay,  Lord  William,  chair.,  Indian  harbours, 
509 

Haywood,  Mr.  report  on  asphalte  pave- 
ments, 882,  887 

Head,  Mr.,  disc.,  Russia,  &c.,  82 

, J.,  on  steam  locomotion  on  common 

roads,  411 
Hemp  in  Italy,  129 

Hennessey,  Governor  Pope,  'paper,  British 
t^ettlements  in  West  Africa,  436 
Iliddingh,  Ur.,  award  of  medal  to,  for  Cape 
silk,  617 

Ilighton,  Rev.  II  , telegraphic  experiments, 
57;  paper,  galvanic  batteries,  62;  letters, 
275;  486.  Atlantic  telegraphy,  343,  362; 
science  of  energy,  632 

Hill,  F.,  dis<'..  State  purchase  of  railways,  609 
Hodgson,  B..  deputation  to  India  office,  434; 
memorandum  mi  Central  Asia,  by,  435 

, Ur.,  on  commercial  instruc- 
tion, 890 

Holland,  education  of  girls  in,  136 
Ho'iker,  Dr.,  deputation  to  India  office,  434 
Hooper,  G.  N.,  report  on  carriages  in  London 
Lxliibition  of  lh73,  705  ; sup])lement  to,  820 
Hops,  paper  from  76t,  826 
Horse-flesh,  consumption  of,  in  France,  841 

nails,  manuf  .ctiire  of,  by  macliineiy, 

paper,  by  J.  A Iluggett,  44 

- show,  at  Vienna  (see  “ ExiitBiTiOKS’’) 
Huseason,  < apt.,  disc.,  ships  for  Channel 
passage,  223 

Hotchkiss,  Major,  piper,  the  Virginias,  their 
agricultural,  mineral,  and  commercial  re- 
sources, 238 
Houses,  flre-proot,  171 

, wholesome,  170,  233 

Howard,  T.,  beques  by,  6 
Howe,  Elias,  memorial  to,  59 
H'-wland,  Mr.,  disc.,  manufacture  of  gas,  532 
Hiiggett,  J.  A,  paper,  “Manufacture  of 
limse  nails  by  machinery,  44;  disc.,  49 
Hunt,  E.,  letter,  Bessemer  ship,  224 
Hyilrology,  subterrauean,  letter,  P.  Le  Neve 
Foster,  j an.,  57 


I. 

Iceland,  sulphur  in,  paper,  C.  W.  Vincent, 
137  ; letters  on,  W.  tSlielford  and  Dr.  C.  Le 
Nvve  Foster,  173 
Ice-making  by  machinery,  748 

trade, tandard  on,  811 

, use  ot,  in  etigineering  o^jerations,  906 

InH)'.nderanles,  the  energies  of  the,  Cantor 
lectures,  by  the  Rev.  A.  Rigg  (see 
Lectures”) 

Impi’ovements  iti  manufacture  of  printing 
types,  paper,  by  J R.  Johnson,  330 
Inc  )uibustible  wood,  paper,  by  D.  O. 
Macmnber,  158 

India  (.see  also  ‘ Central  Asia”) 

, architectural  art  in,  paper,  T.  Roger 

Smitli,  278  ; letter,  Hyde  Clarke,  287 

, central,  appointment  of  government 

mining  engineer,  660 

, cinchona  in,  195 

, coal  in,  1872 

, Cmnmitt  cs  (sec  “ Committees  ”) 

— Conferences,  119th  Session: — 

1st  Meeting:  — Progressot’  Indiaduring  the 
last  fourteen  years,  by  J.  H.  Stocqueler, 
2o5 

2n  I Meeting: — Continuation  paper  by 

Mr.  Stocqueler,  259 

iird  Meeting  : - Architectural  ait  in  India, 
by  T.  Roger  SniiUi,  278 
•llli  .Meeting: — England  and  Central  Asia, 
by  Fobert  B.  Sliaw,  319 ; note  on,  358 
OlhMeeing:  The  mineral  resources  of 

India,  by  W.  T.  Blanford,  386 
6. h Meeting:  - The  rosary  in  India,  by 
William  Tayler,  461 

7:h  Meeting:— Indian  harbours,  byLieut.- 
Gcn  Sir  Arthur  Cotton,  509 

, e.xhlbit'on  of  views  of,  by  Capt.  Lyon, 
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India,  mineral  resources  of,  paper,  W.  T. 
Blanford,  386 

, money  orders  for,  104 

office,  deputation  to,  345,  365,  413,  433 

, progress  of,  during  last  fourteen  years, 

paper,  by  J.  H.  Stocqueler,  205.  259 ; letter 
from  Lord  Mark  Kerr,  on  the  Delhi  sore, 
212;  Dr.  Mouat,  263  ; Col.  Lawrie,  267  ; 
Sir  A.  Cotton,  295 

, rosary  \w, paper,  by  W.  Tayler,  461 

India-rubber,  substitute  for,  826 
Indian  harbours, by  Sir  A.  Cotton,  509 : 
letter,  W.  Austin,  944 

railways,  856;  920 

Indicator  for  carriage  wheels,  870 
Industrial  miiseuiu  at  Milan,  175 
Ink,  portable,  315 

Institutions,  annual  conference,  648 

^ Proceedings  of  : — 

Ashby  de  la  Zouch  Young  Men's  Mut. 

Imp.  Society,  74 
Quebec  Institute,  90S 

Tonic  Sol-fa  Teachers’  A.ssociation,  346, 940 
Watford  Public  l.itirary,  177 
Westminster  Working  Men's  Club,  83 

, taxation  of,  letter.  Sir  J. 

Bennett,  5'?5  ; J.  S.  NoMwritt,  547 
Insurance,  fire,  letter,  G Bell,  194 
Internaiioiial  exhibitions  (see  “Exhibi- 
tions ”) 

telfgraphy,  56 

Inventors,  rewards  to,  73 

, protection  of,  at  Vienna  Ex- 

liibition  (see  “Ex'iibitxons”) 

Iodine,  glaciil  acetic  acitl  a solvent  for,  584 
Iron,  American,  underselling  Engli.sh,  838 

and  coal  imlustries,  perils  of,  letter,  J. 

A.  Franklin,  L55 

, copper  deposited  on  by  electricity,  228 

, decrease  in  export  of  to  Peru,  855 

manufacture  in  Italy,  123 

mines  of  Elba,  19 

, removal  of  phO'phorus  from,  82G 

in  'I'asmania,  235,  315 

in  Victoria,  882 

Italian  money  orders,  104 
Italy,  coal  in,  59,  842 

, export  of  » attle  to  France,  255 

, mines  in,  730  . 

, mmisleiial  inquiry  into  condition  of 

manufactures,  125 

, peat  in,  20 

, public  instruction  in,  879 

, railway  sta'istb  s in,  59 

, sliipbuildingin,  894 

— sugar  from  leet->oot  in,  19 

and  Switzerland,  railways  in,  175 

, yield  of  cocoons  in,  484 

Ixtle  plant,  fibre  of,  905 


J. 

Japan,  bronze  from,  842 
— — , exhibition  (see  “ Exuibitions”) 

, first  railway  in,  125 

, paper  hats  ami  slates  in,  760 

, patent  lavs  in,  52 

, progress  in,  344,  888 

, silk  from,  878 

, silkworm  in,  173 

— — , technical  education  in,  920 
, trade  of,  855 

.Japanese  art  exhibitions  in  Paris  (see“Ex- 
niBITIONS  ”) 

Jarrah  wood  from  SwMii  river,  900 
-Java,  railways  n,  940 

Jenkin,  Prof.,  letter,  Atlantic  telegraphy,  362 
.Jennings,  G.,  on  “Wholesome  Houses,”  233 
Jewellery,  offer  of  prize  for  essay  on  hall 
marking  of,  750;  annual  report,  622 
Johnson,  C , disc.,  St^te  purchase  of  rail- 
w'ays,  666 

, J.  R.,  paper,  improvements  in 

manufacture  of  piiniing  types,  330;  letter, 
383  ; letter,  R.  M.  Gill,  486 
Jones,  Dr.  Bence,  otdfuary,  431 
, Cap'.  C , disc.,  improvement  in  manu- 
facture of  gun-cntton,  479 

, ii,,dis  .,  State  purchase  of  railways, 648 

, .T-,  disc.,  Stat>-  purchase  of  railways, 649 

Jute,  paper  from,  535 


K. 

Kashgar  Mission  (see  also  “Central  Asia”), 
869 

Kcr,  D.,  on  purchr  '.e  of  railways  tl  3 


State,  426  ; disc..  State  purchase  of  rail- 
ways 664 

Kerr,  Lord  Mark,  letter,  Delhi  sor'^,  212 
Ke-v,  annual  report  on  colonial  products,  698 
Kid  gloves  in  Italy,  126 
Kieseri  e,  properties  and  u^es  of,  194 
Kioto,  Exhibition  (see  “ Exhibitions.”  ) 
Kisch,  B.,  disc..  State  purchase  of  railways, 
648;  statement  on,  650 

Krisuvik,  sulphur  deposits  of,  paper,  C.  W. 
Vincent,  137  ; letters,  W.  Shelford  and  Dr. 
C.  Le  Neve  Foster,  173 
Krupp’s  steel  works,  value  of,  761 


L. 

Labour  in  Germany,  190 
in  Greece,  152 

Ladd,  Mr.,  rfz5c.,  lighting  street  gas  by  elec- 
tricity, 291 

Ladiguiri,  A.,  electric  light,  779 
Lamp,  catoptric,  48S 

, miners’  safety,  275 

Lamport,  G.,  disc.,  economy  of  fuel,  376 
L ndseer,  Sir  Edwin,  obituary,  881 
Language,  common  scientific,  Hi2 
Lansdown,  Mr.,  d sc..  State  purchase  of  rail- 
ways, 666 

Lauchlan,  F.  R.  V/.,  letter,  signals  at  sea,  343 
Lava  as  a imilding  material,  255 
Lavender  country,  the,  103 
Law,  Rev.  W.,  disc.,  galvanic  batteries,  66 
Lawton,  T.,  disc  , conference  of  institutions, 
641 

Lawrence,  Edwin,  disc.,  guilds  and  their 
functi  ms,  186;  ligliting  street  gas  by  elec- 
tricity, 292  ; edible  stai  ches  of  commerce, 
351;  imiii'ovementsin  m mufa  ture  of  gim- 
cott  m,  478  ; State  purchase  of  railways,  604 
L iwrie,  Col.,  progress  of  India,  267 

Lead,  separation  of  silver  fr'im,  548 

water  ) ipes  in  Par  s,  934 

Learning,  trades’  guild  of,  431 ; confererce  on, 
5S8,  616 

Leather,  exhibition  of,  at  Nortliamptoii  (see 
“ EXIIIBI'I  IONS.”) 

Leeds  sewage,  value  of,  902 

, wood  pavements  in,  825 

Leete,  Mr.,  disc.,  incombustible  w'ood,  161 
Lenses  and  reflectors  to  street  lamps, 

T.  A.  Skelton,  402;  note  on,  488 
Lessejis,  M,  de,  proposed  railway  in  Central 
Asia,  588,  633,  731,  939 
Lettei's,  registration  of,  732 
Levi,  Leone,  paper,  on  Russia,  her  indus- 
tries, &c.,  75 

Levy,  J.  H.,  disc.,  conference  of  institutions, 
643 

Library  of  Board  of  Trade,  314 
— — — , peoples,  at  Libge  and  Antwerp,  59 

, of  Society,  additions  to,  20,  40,  60, 

72,  92,  104,  li6,  136,  156,  176,  236,  276, 
316,  384,  411,  459,508,  634,660,  716,780, 
826,  894,  920,  940 

Lithfield  exhibitir)n  (see  “Exhibitions.’’) 
Liebig,  Harim,  obituary,  430 
Liege,  peojde's  library  at,  59 

^ — conservatoire  de  musique,  927 

Life-saving  apparatus,  exhibiiion  of,  380, 
410,456 

,lciter,  H.  W.  Reveley, 

399 

Light,  revolving,  for  train  signals,  631 
LigiithouNfS,  telegraphs  between,  70 
Lima  exhibiiion  (see  “ExiiimTH’'NS.”) 

Jjinen  aiid  licmp  goods  in  Italy  123 
Lister,  S.  C.,  letter,  on  Rtteea  fib  e,  841 

, on  spun  silk,  851 

Lithography  in  Italy,  127 
Lock,  seal.  92 

Locomotives  for  tunnels,  Engineer  on,  826 

, naphtha  as  fuel  fur,  870 

London  mud,  analj’^ses  of,  52 

Scln)ol  Board,  work  for,  17 

L.  pustulata,  fibre  of,  920 
Lucerne,  scarcity  of  milk  in,  175 
Luciler  matches  in  Italy,  129 
Lyon,  ( apt.,  exhibition  of  Indian  views,  41, 
74,  93,  105,  920 


M. 

Machinery  in  London  Exhibition  of  1S73, 
report  by  Rev.  A.  Kigg,  556 
Mackie,  S.  J improvements  in  manu- 

facture of  un-cotloii,  470  ; letter,  FI.  W. 
RevCiCx  , 535 
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Mackie,  S.  J.,  disc.,  ships  for  Channel  passage, 
203,  273 

— , hUer,  Channel  passage,  39 

ship,  letters,  255,  295 

Macomber,  D.  0-,  paper,  rendering  wood 
incomlmstible,  158;  letter,  G.  W.  Bell,  194  ; 
disc.,  lenses,  &c.,  in  street  lamps,  406 
Madras  tramways,  166 
Madrid,  exhibition  at  (sec  “Exhibitions”) 
Magenta  as  a food  preservative,  780 
Magnet,  powerful,  by  M.  Janin,  616 
Maliogany  from  Swan  River,  900 
Maitland,  W.,  deputation  to  India-ofHce,  434 
Mallet,  Sir  L.,  disc.,  England  and  Central 
Asia,  326;  chair.,  mineral  resources  of 
India,  386 

“Manchester  mildew,”  39,  232 

scientific  industry  soe'ety,  548 

* society ’s  ex- 

hibition  of  fuel  saving  inventions,  920 
Manganese  in  manufacture  of  German  silver, 
660 

Mann,  Dr.,  report  on  scientific  inventions  in 
London  Exhibition  of  1873,  750;  supple- 
ment to,  831 

, disc.,  silkworm  grain,  421 

Manufactures,  ministerial  inquiry  into  con- 
dition of,  in  Italy,  125 
Maps,  raised  for  the  blind,  70 
Marianj,  bust  of,  at  Bologna,  135 
Marine  measurement  in  France,  153 
Marten,  11.,  evidence,  conflagrations  com- 
mittee, 549 

l^Iartin,  George,  disc.,  teclinical  education,  32 
Mason,  Sir  J.,  scientific  college  founded  by, 
598 

Mast,  G.  C.,  disc.,  technical  education,  31 ; 
incombustible  wood,  162;  guilds  and  their 
function^,  187 

, on  technical  education,  56 

Matches,  Italian,  129 
, Swedish,  255 

Mathematical  and  drawingsehool  in  Paris.  903 
McClean,  J.  R.,  M.P.,  ohiiuanj,  698 
McLeod,  Sir  Donald,  obituary,  59 
McMinn,  Mr.,  edible  starches  of  com- 
merce, 354 

Measurement,  marine,  in  France,  153 

of  casks,  934 

Meat,  Australian,  distribution  of  meals 
amongst  working  classes,  659 
, cargo  of  frozen,  result  of  experi- 
ment, 899 

, Central  Queensland,  157 

— , extract  of,  156 

preserving  (see  also  “ Food  Pre- 
serving” and  “Committee,  Food”)  at 
Geelong,  633 

, by  aniline,  488 

, Bousingault’s  process,  882 

, carbolic  acid,  680 

, by  cold,  344,  660,  880,  899, 

922,  942 

• , Harrison’s  process,  660, 880, 

899,  942 

, by  magenta,  780 

, Peyrouse’s  process,  318,942 

, Sau’s  process,  745 

in  Sweden,  363 

in  tallow,  318,  942 

, raw,  preserved,  59 

from  liuenos  Ayres,  19,  922 

Medals  : — 

Albert  gold,  presentation  (o  Mr.  Pessemer, 
73;  announcement  of  past  awards,  297  ; 
award  to  Muns.  Chevreul,  537  ; annual 
report,  617 

Bessemer,  for  Iron  and  Steel  Institute,  479 
Gold,  to  Dr.  Hiddingh  for  Cape  silk,  617 
Offer  of  gold,  for  steel,  41 
And  prizes,  presented  by  chairman  of 
council,  10 

Silver  to  T.  Wills,  617 
Mediieval  cooking  utensils,  485 
Meeting,  annual  general,  of  the  119th 
session,  617 

Meetings,  Ordinary,  of  the  ll9th  session, 
1872-73:  — 

1st  Meeting Opening  Address  by  Major- 
General  Eardley-VVilmot,  R.A.,  F.R.S., 
Chairman  of  Council,  2 
2nd  Meeting: — “On  technical  education 
and  the  means  of  promoting  it,”  by 
Thomas  Webster,  Q C.,  F.R.S.,  21 
3rd  Meeting:— “ The  manufacture ofhorse- 
nails  by  machinery,”  by  J.  A.  Pluggett, 
44 

4th  Meeting:- “Galvanic  batteries,”  by 
the  Rev.  11.  Ilighton,  62 


5ih  Meeting  Rusda,  her  industries, 
commerce,  and  means  of  communica- 
tion,” by  Leone  Levi,  75 
6th  Meeting:— “On  the  sulphur  deposits 
of  Krisuvlk,”  by  C.  \V.  Vincent, 
F.C.S.,  137 

7th  Meeting: — “On  rendering  wood  in- 
combustible,” by  D.  0.  Macomber,  C.E., 
158 

8th  Meeting: — “Guilds  and  their  func- 
tions,” by  John  Yeats,  LL.D.,  178 
9th  Meeting: — “Ships  for  the  Cliannel 
passage,”  hy  Lieut.-Col.  A.  Strange, 
F.R.S.,  198 

lOtli  Meeting Continued  discussion  on 
Lieut.-Col.  Strange’s  paper  “On  ships 
for  the  Channel  passage,”  218 
11th  Meeting  :— “ On  the  Virginias  ; their 
agricultural,  mineral,  and  commercial 
resources,”  by  Major  J.  Hotchkiss,  238 
12(h  Meeting:  Continued  discussion  on 

Lieut.-Col.  Strange’s  }apcr,  “On  ships 
for  the  Channel  pas-age,”  267 
13th  Meeting: — “ On  gas-bgbting  by  elec- 
tricity and  means  for  lighting  and  ex- 
tinguishing street  and  other  lamps,’’  by 
W.  Lloyd  Wise,  A.I.C.E.,  M.I.M.E., 
288 

14th  Meeting : — “ On  signallingat  sea,  with 
especial  reference  to  signals  of  distress,” 
by  Cai)tain  Colomb,  R.N.,  298 
1 5th  Meeting “ On  certain  improvements 
in  thj  manufactnre  of  printing  types,” 
by  J.  R.  Johns^m,  330 
16th  Meeiing:  - “ On  the  ecUlde  starches  of 
commerce,  their  production  and  con- 
sumpiion,”  by  F.  L.  Simmonds,  346 
17th  M'-eting : — “ On  the  economy  of  fuel 
for  domestic  purposes,”  by  Capt.  Douglas 
Galton,  C.B.,  F.R.S.,  367 
18th  Meeting: — “On  the  practical  use  of 
lenses  and  reflectors  in  artificial  illumi- 
nation, with  especial  reference  to  street 
lighting,  by  T.  A.  Skelton,  402 
19th  Meeting:  — “On  the  production  of 
silkworm  grain,  byMons.  A.  Holand,414 

, Extraordinary; — “ On  the  British 

settlements  in  Western  Africa,”  by 
Governor  Pope  liennessy,  C.M.G.,  436 
20tli  Meeting:— “On  the  condensed  milk 
manufacture,”  by  U.  P.  Merriara,  450 
21st  Meetiu" Improvements  in  the 
manufacture  of  gun  cotton,”  by  S.  J. 
Mackie,  C.E.,  470 

22nd  Meeting:— “ On  recent  improvements 
in  military  breech-loading  rifles  and 
ammunition,”  by  Captain  O’Hea,  489 
23rd  Meeting: — “On 'some  recent  pro- 
cesses for  the  manufacture  of  gas  for  ' 
illuminating  purposes,”  by  T.  Wills, 
F.C.S.,  519 

■■■  , Extraordinary: — “On  the  pur- 

chase of  the  railways  by  the  State,”  by  W. 
Galt,  591,  605,  645,  662 

, Special,  for  election  of  members, 

624 

Melbourne,  bone  dust  from,  72 

, Education  Bill,  135,  315 

exhibition  (see  “ Fxiiibitions  ”) 

museum,  classes  in,  543 

— ■ ) silk  growing  in,  568 

, technological  and  industrial  com- 
mission in,  letter.  S.  Roberts,  135 
Memorial  portrait  of  Sir  J.  C.  Ross,  19 
■ — as  to  museums,  correspondence 

with  Mr.  Gladstone,  907 

tn  Secretary  of  State  for  Indii,  435 

window  (annual  reportj,  620 

Mendelssohn  scholarshii  s,  195 
Merriam,  L.  P.,  paper,  condensed  milk 
manufacture,  450 

Merrifield,  C.  W.,  disc.,  ships  for  Channel 
passage,  221 

Mes'-ina,  industries  in,  535 
Meters  for  stt  t et  lamps,  891 
Metric  com o Psion  (international),  697 
Mexican  oysters,  255 

Meyn,  Dr.,  account  of  the  asphalts,  11,  35 

Microscope,  test  plate  for,  92 

Milan  exhibition  (see  “Exhibitions  ”) 

, industrial  museum  in,  175 

Mildew  (“Manchester’'),  39,  232 
Milk,  albumen  from,  812 

(c  ndensed)  manufacture,  paper,  L.  P. 

Merriam,  450 

, scarcity  of  in  Lucerne,  175 

“Mineral  co  tton  ” for  steam  jacketting,  314 

resources  of  India,  paper,  W.  T. 

Blanford,  386 


Minerals  in  Birnia,  748 

Miners’  safety  lamp,  275 

Money  orders,  Indian,  104 

Montgomery,  Col.,  disc.,  the  Virginias,  250 

Moon,  photographs  of,  72 

i\Iorse,  S.,  obituary,  3 

Mortleman,  Capt.,  lelUr,  ships  for  Channel 
passage,  271 

Moscow  exhibition  (see  “Exhibitions ”) 

exhibition,  letter,  C.  S.  Windover,  363 

Moser,  Mr.,  disc.,  horse  nails,  49 
Motor,  new,  858 
Motion,  transmission  i-f,  940 
Mouat,  Dr.,  let'er,  progress  of  India,  263 
Mud,  analyses  of  Lond-m,  52 
Muir,  W.,  disc.,  annual  meeiing,  623;  State 
purchase  of  rai'ways,  665 
Mnlhouse,  prizes  offered  hy  the  Soci^ld 
Industriclle  of,  862 

Munro,  Capt..  ligliting  street  lamps  by 
electricity,  i ' i 

Museum,  Bc'.h  .al-grccn,  declaration  signed 
as  to,  iO 

, French  historical  and  artistic  mili- 
tary, 313 

, industrial,  at  Milan,  175 

at  Melbourne,  548 

, scholastic,  in  Paris,  19 

, South  Kensington,  bells  presented 

to,  568 

Museums,  l\Ir,  Hodgson  Pratt  on  expositors 
in,  858 

, correspondence  with  Mr.  Gladstone 

on,  907 

of  science  and  art  in  New  York, 

254 

and  galleries,  resolutions  of  Council 

on,  859,  909  ; Iron  on,  932;  returns  from, 
933  ; Na  ure  on,  943 

Mu.sic,  nati'iiial  training  school  for,  an- 
nouncement of  establishment,  733 


, an- 
nouncement by  Council,  749 
J an- 
nouncement as  to  laying  foundation  stone, 
859 


man’s  address, 


, chair- 
donation 


from  Fishmongers’  Company,  197 
, Lord  Cla- 
rence Paget  on,  778 

^ meetings 

at  Clarence  House,  365,  537 

, report  on  Paiis  Coiiservatoire,  681 

, Lifege  Conservatoire,  927 

Musical  insfruments,  curious.  175 
Mylne,  W.  C.,  evidence,  conflagrations  com- 
mittee, 499 


N. 

Nails,  horse,  machine-made,  paper,  by  J,  A. 
Huggett,  44 

Naplitlia  as  fuel  for  locomotives,  870 
Nash,  Wallis,  disc.,  improvements  in  manu- 
facture of  gun-cotton,  478 
Nashville  (U  S.)  industrial  exhibition  (see 
“ KXUIBITD'NS”) 

Natal  arrowroot,  894 
National  health  society,  104 

museums  (see  “ Museums  ”) 

training  school  for  music,  (see 

“Mr  sic”) 

Naval  architects,  meetings  of  for  1873,  380, 
398 

College  at  Greenwich,  description  of,  854 

Navigation,  submarine,  939 
Needlework,  ancient,  exhibition  of  (see 
“ Exhibitions”) 

Neill,  Mrs  , experimentswithsilkworm  grain, 
319,  568 

Newfoundland  fisheries,  824 
Newman,  i\lr,  disc.,  condensed  milk,  455 
New  8ou11i  Wales,  gas  lighting  in,  235 
Newton,  Mr.,  disc.,  the  Virginias,  250 
New  York,  Crystal  Palat-e  for,  155,  487 

. education  in,  136 

exhibition,  see  “Exhibitions’^ 

, protection  against  fire  in,  195 

, science  and  ai  t museums  in,  254 

, tramways  in,  39 

New  Zealand  flax  (See  Phormium  Tenax) 

, gold  in,  940 

, government  prizes  for  coloni 

manufactures,  905 

institute,  104 

Nicholas’  boat-lowering  a]>paratus,  251,  253 
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Nicholson,  J.,  disc.,  Russia,  &c.,  81 
Nickel  mines  in  America,  880 
Noldwritt,  J.  S.,  disc.,  conference  of  institu- 
Tions,  642 

■ , letter,  taxation  of  institu- 

tions, 547 

Novtham])ton exhibition  (see “Exhibitions”) 
Noithumberlaiid-house,  meeting  as  to  re- 
moval, 359 
Norwegian  fish,  343 

game  preserved  in  skins,  363 

Norwich  sanitary  exhibition  (see  “Exhibi- 
tions ”) 

Nuthall,  Major-Gen.,  chair.,  progress  of 
India,  259 

0. 


Obu’uary  Notices: — 

Adams,  W.  Bridges,  2 
Blaine,  D.  Roberton,  3 
Bowring,  Sir  John,  39 
Calvert,  Dr.  F C.,  919 
Cros^-ley,  Sir  F.,  M.P.,  3 
Dalrymi)Ie,  Dr.,  858 
Fielder,  C.  H.,  3 
Graves,  Samuel  R.,  M.P.  174 
Haulwicke,  Earl  of,  85S 
Jones,  Dr.  Bence,  4 1 
Landseer,  Sir  Edwin,  881 
Leibig,  Baron,  430 
McClean,  J.  K.,  M.P.,  693 
MeLe  d,  Sir  Donald,  59 
Mi'l'se,  S.,  3 

Ronalds,  Sir  Francis,  764 
Saloin  'IIS,  Sir  David,  716 
Startin.  J , 116 
Sykes,  Cul.,  M.P.,  3 
Tite,  Sir  v\L,  431 
Variey,  Cornelius,  881 
Westdury,  Lord,  716 
Westmac  tt.  R.,  R.A.,  3 
Zet'and.  Earl  of,  507 

O Hea,  Ca]it,,  paper,  improvements  in 
breech-loading  rifles,  489  ; note  on,  532 
Oil,  mineral,  m Australia,  732 
Oils  In  Italy,  129 

Onimanney,  Vice-Admiral,  C.B.,  F.R.S., 
chair.,  ships  f<  r Channel  passage,  198, 
218,  267 

• , .^ionalling  at  .sea,  308 

0]itics,  priictical  applici'.tion  (;f  to  arfs, 
m tnulacturo.®,  and  to  medi'-ine.  Cantor 
lectures,  by  Dr.  Tidy  (>ce  “Cantor 
LlCCTl'REb  ’ ) 

Organ  performance  Albert-hall  ^See  “Ex- 

IIIBIT'ONS”  ) 

Orienml  congress  in  Paris,  777,  810,  848,  866 
Oiti  idles  ill  South  America,  59 
Owen,  Col,,  report  on  swords  and  military 
arms  of  >teel,  in  the  Lunuou  Exhib  tion  of 
1873,  723 

, P.  C.,  tes  imonial  to,  7?7,  898 

Oy.sters,  Mexican,  255 


P. 

Pacific  States,  salmon  from,  92 
Paget,  A.,  ihsc.,  ships  for  the  Channel  pas- 
sag«g  ■-  6.S 

, Lord  Clarencp,  on  national  training- 

school  for  music,  778  ; chair.,  manufacture 
of  gas  foi-  il  luminaling  purposes,  519 ; disc., 
improvements  in  manufacture  of  gun- 
coi  Ion,  479 

Painters*  Stainers’  Company’s  prizes  for 
painting,  :-'-64 

Palmer,  J.  Hiode,  Q.C.,  M.P.,  tech- 

nical cdoc,;tioM,  21 
Paper  as  building  material,  94  0 

;rom  bamboo  stems,  104 

from  Imps,  7G4,  826 

from  jute,  535 

making,,  eai-ly  cxpei  iments  in,  230 

raanufactnre  in  Italy,  127,  128 

, transparent,  y'26 

treated  willi  asiihalte,  7S0 

w’heels.  235,  507 

Papers  charred,  preserving,  104,  175 
Papin  s digesicr,  133 

Par.dliiic,  means  lor  colouring  Mack,  235 
Paraguay,  .'•oicntific  expediiiou  to,  568 
Paris  (See  also  “ Ffance”) 

academy  of  sincnce,  92 

, api'i-enii-'C  schools,  195 

, competition  for  female  drawing. 

teachers,  679 


Paris,  exhibition  of  bronze  work  (see  “ Ex* 

HIBITIONS”) 

, exhibition  of  works  of  living  artists 

(see  “ Exhibitions”) 

, lead  w^ater-pipes  in,  934 

' , national  school  of  drawing  and 
mathematics,  903 

, Oriental  congress  in,  777,  810,  84  8.  866 

, report  on  conservatoire  de  musique, 

681 

, scholastic  museum  in,  19 

Parker’s  gas,  536 
Patent  laws  in  Canada,  548 

in  Japan,  52 

, revision  of,  400,  411 

, the  lat«  W.  B.  Adams  on,  380 

cffice,  American,  131 

■ ' Australian,  235 

in  Canada,  4 88 

rights’  congress  at  Vienna,  380,  732, 

741,  778 

Patents  on  brushes,  53 

, report  of  commissioners  of,  for  1872, 

812 

Pavements  (asphalte)  report  on,  by  Mr.  Hay- 
wood, 882,  887 

, r^ew,  statements  as  to  merits,  780 

Peacock,  Capt.  E.,  letter,  description  of  non- 
rolling  boat,  224  ; nu  del  of  shown,  274 
Pearsall,  T.  J.,  disc.,  inGombustiiile  wood, 
161 ; lighting  street  gas  by  electiicity,  292 
Peat  as  fuel,  660 

fuel,  letter,  G.  N.  Shore,  732 

in  Italy,  6o 

Pennsylvania,  petroleum  in,  884 
Persia,  commencement  of  railways  in,  884 

, resources  of,  763 

. Shah  of,  el  ection  of  as  honorary  mem- 
ber of  the  Society,  681 

,omi'ted  points  in  programme 

for,  E.  Chadwick,  614 

, visit  to  exhibition,  630 

Peru,  railways  in,  906 
Peruvian  antiquities,  19 

pe  roleum,  234 

Petroleum  in  Canada,  275 

, further  su])ply  of,  884 

— — , Peruvian,  234 

, suj'ply,  S82 

Peyrouse’s  meat  preserving  process,  318,  942 
Philadelphia  Exhibiiion.  (See  “Exhibi- 
tions.”) 

c;irpet  manufacture,  939 

Phllosoithica!  instruments  in  Paly,  127 
Pho)-miam  Unax,  lett:r,  C.  Thorne,  68,  174, 
226  411 

Phosidiorus  and  iron,  826 

Photographic  p-intir  g-  fo)'  diagrams,  508,  633 

Photographs,  fading  of,  171 

of  the  ni'ion,  72 

Photometer,  new,  680 

Physical  research  society,  proposal  for,  842 

Pianos  in  Italy,  127 

Piece-work  sentences  fur  prisoners,  letter. 
Col.  Croll,  506 
Pianolype,  633 
Platinum  coinage,  488 

Pneumatic  postal  despatch  for  the  Channel,  39 

telegraph,  870 

Pompeii,  sfeam  engine  at,  633 
Porcupine  as  food,  195 

I-  ost-ofiice  regulation  as  to  registraTon,  732 
Poslal  piieumatie  channel  dispalch,  39 

system,  telegraphy  as  part  of,  6 

telegraph  progress  compared  with 

that  of  trading  companies,  611 
Potatoes,  storing,  letle  J.  Boyes,  53 
Pottery,  carbon  prints  on,  315 
P.'ttii?,  Mr.,  c/isr.,  conference  of  iustitutioiis, 
612 

Pratt,  Hodgson,  on  expositors  in  museums, 
8^8 

Preceptors,  college  of,  application  for  State 
aid,  893 

Precious  inelals,  extraction  of  from  copper 
pyrites,  255 

Premium  list,  annual  report,  622 
rreservaiion  <if  Li'asses,  889 
PrG.«.ei'vcd  fruits,  letters,  904;  D.  Tallerman, 
919 

meat  (see  “Mi'-at,”  “ Food,”  and 

“ Committee,  Fomd  ” ) 

Price,  Re'/.  N.,  disc.,  conference  of  instiiu- 
tions,  642 

Prichard,  Mr.,  disc  , mineral  resources  of 
India,  395 

Piideaux,  W.,  disc.,  guilds  and  their 
fund  ions.  189 
Pj'inting  in  Italy,  127 


Printing  machine,  “ Cropper,”  102 

presses  in  Italy,  127 

types,  improvements  in  manufac- 
ture, paper,  J.  R.  Johnson,  330;  letters, 
383;  R.  M.  Gill,  486 

P^i^o^e^s,  piece-work  sentences  for,  lett^. 
Col  Croll,  606 

Prize  for  economical  use  ofcoal,9, 41 ; annual 
report,  621  ; arrangements  for  resting,  798 

fiir  essay  on  hall-marking,  750;  annual 

report,  622 

for  school  efficiency,  157;  annual  re- 
port, 622 

J offer  of  by  Sir  J.  Whitworth  for  essay 

on  thrift,  569  ; annual  report,  621 ; par 
ticulars  of,  717 

for  steel  in  exhibition  of  1873, 41, 73, 137, 

217;  annual  report,  621;  judges’  report, 
661 

Prizes  and  certificates  awarded  at  general 
examinations,  1873,  570 

by  Coachmakers’  Company,  459  ; 

judges’  report,  713 

for  design,  by  Goldsmiths*  Company, 

778 

for  improved  cabs,  9,  61,  661 ; report 

of  judges,  859  ; inspection  of  cabs  by 
Presideiit,  921 

and  medals,  presentation  of  by  chair- 
man of  council,  10 

for  painting,  by  Painters’  Stainers’ 

Company,  364 

for  turning  offered  by  Turners’  Com- 
pany, 698,  906 

Provisions,  preserved  (see  “ M at,”  Food,” 
“ Fauns,”  and  “ CoiMmii tre,  Food”) 

carriage  in  skins, ' 63 

PrussAn  artTIery  gunpowder,  364 
Public  instruction  in  Italy,  879 

Q- 

Queensland  sugar,  915 

meat,  157 

Quick,  J.,  emdewe  before  Coi.flagrations 
Committee,  355,  377 
Quicksilver  mines  at  Vallalta,  313 
Quinturo  Sella  canal,  coucrete  syphons  on, 
6SU 

R. 

Rabbit's  hair  in  textile  fabiics,  315 
Railway  l)rakes,  continuous.  430 

carriages,  export  of,  901 

— - , sleeping,  825,  882 

in  Cential  Asia,  588,  633,  780,  939 

, M.  de  Lessepb’ 

scheme,  588,  633,  939 

in  Lu])hrales  valley,  839 

, fir.'t  in  Japan.  125 

freightage  in  Italy,  129 
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. . , Simplon,  743 
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system  in  Turkey,  59,  881 
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in  the  Argentine  republic,  894 

, chalk  as  fuel  for,  234,  296 

in  Cnina,  255 

in  Egypt,  839 

, improved  carriage  seats  for,  487 

i I India,  856,  920 
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in  Java,  940 
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in  Peru,  906 
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Ker  on,  426 
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ing  of  Sratistical  Societv,  380 
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650  ; Mters.  J.  Colby,  659  ; S.  Bourne,  746 
T.  Briggs,  747  | 

, (laarterlys 
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in  Turkey,  59,  881 

, underground,  in  America,  548,  842 
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England  and  Central  Asia.  319 
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Reed,  E.  J.,  on  Oicey  ship,  38 
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ecoii'-mical  stoves,  363;  saving  life  at  sea, 
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Reynolds,  W.  P.,  evidence  to  conflagration 
committee,  309 

Rheea  fibre,  Wier  on  by  S.  C.  Lister,  841 
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— ; , hitevy  technical  educa- 
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Roberts,  S.,  technological  and  indus- 

trial instruction  in  Melbourne,  135 
Robertson,  Mr.,  disc.y  contercnci  of  institu- 
tions, 645 

Robinson,  8ir  Spencer,  due.,  ships  for  tlie 
Chann-1  passage,  270 
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grain,  414 

Rome,  arcli3eologic  il  discovery  at,  135 

■ , national  ext.ibifion  at  (see  “Exni- 
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Ronalds,  Sir  Francis,  ohituaryy  764 
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tary, 698 

Ruck’s  patent  gas,  233,  507 
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Leone  Levi,  75 

Ryder,  Admiral,  lettevy  revolution  indicator, 
936 

S. 

Safes,  940 

St.  Gothard  Hos;  ice,  175 

roiluMy,  155,  255,  633,  780,  840 

Salivation,  prevention  of  by  ammonia,  919 
Salmon  from  the  Pacific  States,  92 
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•  , a natural,  905 
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Santiago  ' xliibition  (see  “Exhibitions”) 
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Schola^.^hip.s  for  uirls,  384 
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Sedtey,  A.  J.,  disc.,  ships  for  Channel  pas- 
sage, 219,  273;  letter's.  Channel  passage, 
18,  56;  twinboat  in  hurricane  of  Dec.  8, 
1872,  71 
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Siam,  commerce  and  trade  in,  194 
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manufacture,  improvements  in,  164 

in  United  States,  487 
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in  Japan,  173 
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flectors in  street  lamps,  <fcc.,  402;  note  on, 
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of,  863 
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for  physical  research,  proposal  for, 
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State  coach  of  her  Majesty  the  Queen, 
description  of,  7 13 

the  Lord  !Mayor,  description 

of,  714 
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Steam  engine,  early  history  of,  19 

, at  Pompeii,  633 

engines,  value  of  export  of  in  1871 

and  1872, 

on  roads,  411 

, substitute  for,  825 

versus  fire,  171 

?tearine  candles  and  soap  in  Ita’y,  129 
Steel  in  London  Txhibitiin,  prize  for, 
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on,  by  W.  Baker,  773;  note  to  §09 
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Stephenson,  H.  P.,c/iVc.,  manufacture  of  gas, 
53V.-.-' 
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Stirling,  Sir  Walter,  disc.,  incombustible 
wood,  163;  silk-worm  grain,  422 
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during  the  lust  fourteen  years,  205,  259 ; 
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, eff;:ct  of  acids  on,  135 

, (Bath)  discovery  of,  812 
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Strange,  Lieut. -Col.  A.,  chair.,  galvanic 
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railways,  608 
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Sub-Wealdsn  explorations,  71,  254,  411 
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Sugar,  artificial.  842 

from  beetroot  in  Italy,  19,  128 
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in  Queensland,  915 

, a test  for  pure  water,  633 
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of  1873,  report  on  by  R.  B.  Carter,  544 
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, meat  from,  363 
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, telegraphs  in,  698 
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Sykes,  Col.,  ohilunry,  3 
Sylvester,  Prof.,  on  transmission  of  motion, 
940 

Symons,  E.  0.,  disc.,  incombustible  wood,  161 
Syphons,  concrete,  on  Canal  Quinturo  Sella, 
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Syria,  silk  growing  in,  51 
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Tasmanian  iron,  235,  315 

ashes  os,  315 
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535;  J.  S.  Noldwritt,  547 
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for  U.S.  signal  service,  901 

Telegraphic  clocks,  906 

experiments,  letter,  H.  Highton, 

57 
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, without  insulation,  57;  letter. 

Rev.  H.  Highton,  486 
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Textile  exports  of  Switzerland,  9C0 
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Tite,  t'ir  William,  obituary,  431 
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in  Madras,  166 
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letter,  A.  Sedley,  7 1 

Tyler,  (’apt.,  disc..  Stale  purchase  of  rail- 
ways, 662 

, evidence.  Conflagrations  Com- 
mittee, 422 

Types,  printing,  improvements  in  manufac- 
ture of,  paper,,).  R.  Johnson,  330  ; letter, 
383;  R.  M.  Gill,  486 


U. 

Umbrella  manufacture  in  Italy,  127 
UndergrouT'd  railway'  in  America,  548,  842 
United  States  coal,  343,  650 


United  States  signal  service,  telegraph  for, 
901 

— silk  manufacture,  487 

Universities,  science  teaching  in,  853 


V. 

Vallalta,  quicksilver  mines  at,  313 
Van  Oven,  L.,  letter,  on  deaf  and  dumb  in- 
struction, 58 
Vareck,  or  sea  wrack,  59 
Varley,  Cornelius,  letter,  Atlantic  tele- 
graphy, S62 

— • , obituary,  881 

Vaughan,  General,  disc.,  progress  of  India, 
213;  mineral  resources  of  India,  394 
Venetian  blinds  of  glass,  315 

glass,  315 

Venice,  art  school  at,  166 
Ventilation  of  cattle  transports,  459 
Vermouth  in  Italy,  130 
Versailles  Exhibition.  (See  “ Exhibi- 
tions.’*) 

Victoria  exhibition.  (See  “Exhibitions”) 

■ ■■  , iron  in,  882 

■ — ■ , Society  of  Arts  for,  296 

Victorian  chemicals  in  London  Exhibition  of 
1873,  report  by  W.  H.  Walenn,  831 

^ education  Bill,  315 

— - school  of  design,  exhibition  of 

drawings  at,  823 

Vienna  Exhibition.  ( See  “ Exhibitions.’*) 

, instruclion  of  artisans  in,  906 

, congress  on  patent  rights  (see 

“ Patents”) 

Vignoles,  C.  B.,  disc..  State  purchase  of  rail- 
ways, 602 

Vincent,  C.  W.,  paper,  sulphur  deposits  of 
Krisuvik,  137 

Virginias,  the,  their  agricultural,  mineral, 
and  commercial  resources,  paper,  Major 
Hotchkiss,  238 


W. 


Walduck,  Mr.,  disc.,  silkworm  grain,  421 
Walenn,  W.  H.,  disc.,  lighting  street  gas  by 
electricity,  292 

— , depositing  copper  on  iron  by 

electricity,  228 

, on  duplex  telepraphy,  836 

, on  electric  light,  381,  398 

, manufacture  and  applica- 
tions of  sulphate  of  copper,  744 
■ ■ ■—  , report  on  Victorian  chemicals 

in  London  Exhibition  of  1873,  831 
Walker,  W.,  disc.,  improvements  in  rifles,  494 
Wallace,  Dr.,  disc.,  lighting  street  gas  by 
electricity,  292 

Ward,  Capt.,  disc.,  signalling  at  Sea,  308 
Ward,  S.,  disc.,  progress  of  India,  266 
Warden,  J.,  disc.,  Russia,  &c.,  81 
War  office,  correspondence  with  the,  on  school 
drill,  908 

Warren’s  refrigerating  apparatus,  906 
Water  and  gas  supply,  inquiry  as  to,  197 

, committee  on  (see 

“ Co.mmittees”) 

— gas,  233,  459 

' — — pipes,  glass  lined,  315 

, lead  in  Paris,  934 

, sugar  a test  for  pure,  633 

supply  in  Buenos  Ayres,  849 

in  Constantinople,  894 

Watts,  J.,  letter,  late  cotton  supply  associa- 
tion, 680 

Wealden  exploration  (see  “ Sub-Wealoen*’) 
Webster,  T.,  Q.C.,  chair.,  guilds  and  their 
functions,  177 

, ’,P<^P^'d,  technical  educa- 

tion and  the  means  of  promoting  it,  21  ; 
letters,  Hyde  Clarke,  33;  Rev. A.  Iligg,  34 

, disc.,  ships  for  the 

Channel  passage,  267 
Weights  and  measures  in  Italy,  127 
Westbury,  Lord,  obituary,  713 
Westmacott,  Richard,  obituary,  3 
Whaling  bark,  steam,  71 
Wheels,  paper,  235,  507 

, carriage,  indicator  for,  870 

White  brass,  153 

^ J.,  letter,  channel  passage,  383 

Whitehaven  iiiduitiial  E.vhibition  (see  “ Ex- 
hibitions”) 

Whitworth  engineering  scholarships,  regula- 
tions for  1875,  81 1 
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Whitworth,  Sir  J.,  offer  of  prize  for  essay  on 
thrift,  569  ; annual  report,  621 ; particulars 
of.  111 

“ Wholesome  houses,”  170,  233 
Wigan,  industrial  and  fine  arts  treasures 
exhibilion  (see  “ Exbibitions ”) 

Wilde,  Mr.,  disc.,  mineral  resources  of  India, 
393 

Williamson,  Prof.,  address  as  President  of 
British  Association,  833 
Wi.ls,  T.,  award  of  medal  to,  for  paper  on 
gas,  617 

, paper,  manufacture  of  gas  for 

illuminating  purposes,  619 
Wilson,  Mr.,  disc.,  horse  nails,  48 
Wilson,  S.,  letter,  Harrison's  meat  preserving 
process,  880 

Windover,C.S.,  letter,  Moscow  exhibition,  368 
Window,  memorial  (annual  report),  620 
Wine  in  Italy,  129 

, Australian,  in  London  International 

Exhibition  of  1873,  report  on,  by  Dr. 
Thudichum,  927 


Wines  of  Bordeaux,  891 

, colonial,  letter,  919 

, their  production,  treatment  and  use. 

Cantor  lectures,  by  Dr.  Thudichum  (see 
“Cantor  Lectures”) 

Wise,  W.  Lloyd,  paper,  lighting  and  ex- 
tinguishing street  gas  lamps  by  electricity, 
288;  letter,  J.  B.  Booth,  293 
Witherby,  R.,  report  on  dried  fruits  in 
London  Exhibition  of  1873,  584 
Women,  education  of,  meeting  on,  38 
, union  for  education  of,  scholar- 
ships offered  by,  384 

Wood  engraving,  new  process(planotype),633 

, J.  T.,  disc.,  silk  worm  grain,  422 

pavements  in  Leeds,  825 

pulp,  255 

rendered  incombustible,  paper,  D.  O. 

Macomber,  158  ; Utter,  G.  W.  Bell,  194 
Woodcroft,  B.,  letter.  International  patent 
law,  741 

Wool  in  Italy,  126 

Woollen  manufacture  in  Italy,  128, 129 


Wurtemburg  school,  175 
Wyatt,  Sir  M.  D.,  chair,,  rosary  in  India, 
461 

Y. 

Yapp,  G.  W.,  disc.,  incombustible  wood,  161 

— report  on  cooking  apparatus' in 

London  Exhibition  of  1873,  787 
Yardley,  Mr.,  disc.,  incombustible  wood,  162 
Yates’  miners’  safety  lamp,  275 
Yeats,  Dr.,  paper,  guilds  and  their  functions, 
178 

, disc.,  technical  education,  30 

Yorkshire  College  of  Science,  943 


Z. 

Zerffi,  Dr.,  disc.,  rosary  in  India,  469 
Zetland,  Earl  of,  obituary,  507 
Zurich,  female  students  at,  136 
, technical  school  at,  678 


ERRATA. 


Page  36,  col.  1,  line  10  from  bottom,  for  “ 16  to  20  inches”  read 
“ Ig  to  1|  inches.” 

Page  130,  col.  2,  lines  43  and  67,  and  page  131,  col.  1,  line  3,  for 
“ Rev.  A.  Rigg”  read  “ Dr.  Rigg.” 


Page  380,  col.  2,  line  33,  for  “ R.  B.  Biddulph”  read  “ R.  Biddulph 
Martin.’ 

Page  631,  col.  2,  line  29,  for  “ Lima”  read  “ Siena.” 

Page  775,  col.  2,  line  28,  for  “Wheatman  Smith”  read  “Taylor 
Brothers.” 


CONTRIBUTIONS  TO  THE  READINO-ROOM. 


The  Council  beg  to  acknowledge,  with  thanks  to  the  Proprietors,  the  regular  receipt  of  the  following 

Journals  and  Periodicals  during  the  year: — 


WEEKLY. 

Antiquary. 

Asiatic. 

Architect. 

Athenaeum. 

British  Journal  of  Photo- 
graphy. 

Builder. 

Building  News. 

Builders’  Weekly  Reporter. 
Chamber  of  Agriculture 
Journal. 

Chemical  News. 

Colliery  Guardian. 
Cosmopolitan. 

Draper. 

Engineer. 

Engineering. 

English  Mechanic. 

P armer. 

Gardeners’  Chronicle. 
Herapath’s  Rail  way  Journal 
Iron. 

.Journal  of  Gas  Lighting. 
La  Discussion 
Land  and  Water. 

Les  Monies. 

Metropolitan. 

Mining  Journal. 

Moniteur  des  Arts. 

Musical  Standard. 


Nature. 

North  British  Agriculturist. 

Photographic  News. 

Public  Opinion. 

Queen. 

Revue  Scientifique. 

School  Board  Chronicle. 

Spectator. 

Sessional  Proceedings  of 
the  Social  Science  Asso- 
ciation. 

Waro’nousemen  & Drapers’ 
Journal. 

EOllTXIGHTLY. 

Publishers’  Circular. 

MONTHLY, 

Art. 

Atlantic  Monthly. 

Bookseller. 

Bulletin  de  la  Societe 
d'Encouragement  pour 
ITndustrie  Nationale. 

Bulletin  de  la  Societe 
Imperiale  Zoologique 
d’Acclimatation. 

Bulletin  du  Musee  de 
r Industrie. 

Clicker. 

Educational  Times. 


Food  Journal. 

Fortnightly  Review. 

Hatter  and  Umbrella  Trade 
Circular. 

Horological  Journal. 

Indian  Economist. 

Journal  of  Applied  Science. 

Journal  of  the  Chemical 
Society. 

Journal  of  the  Franklin 
Institute. 

Journal  of  the  Horticultural 
Society. 

Journal  of  the  National 
Life  Boat  Institution. 

Journal  of  the  Pharma- 
ceutical Society. 

Journalof  the  Photographic 
Society. 

Journal  of  the  Quekett 
Microscopical  Club. 

Lithographer. 

London,  Edinburgh,  and 
Dublin  Philosophical 
Magazine. 

Long  Ago. 

Ocean  Highways. 

Presse  Scientifique  des 
Deux  Mondes 

RevueMiritimeetColoniale. 

Sugar  Cane. 


Symons’  Meteorological 
Magazine. 

Telegraphic  Journal  and 
Electrical  Review. 

Workman’s  Magazine. 

QUARTERLY. 

Journal  of  the  Asiatic 
Society. 

Canadian  Naturalist  and 
Journal  of  Science. 

Journal  of  Education. 

Journal  of  the  Geological 
Society. 

Proceedings  of  the  Geolo- 
gists’ Association. 

Journal  of  the  Linnsean 
Society. 

Journal  of  Mental  Science. 

Naval  Science. 

Journal  of  the  Royal  Geo- 
graphical Society 

Journal  of  theRoyal  Society. 

Journal  of  the  Royal  United 
Service  Institution. 

Journal  of  the  Statistical 
Society. 

Journal  of  the  Victoria 
Institute. 

Transactions  of  the  Zoo- 
logical Society. 


It. 
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